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Intelligent Structures and Mechanics Systems Engineering — Civil and Environmental Engineering
SYLLABUS OF SUBJECTS

Integrated Subjects
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi 581, ..........oooiiiiiiia.., 3l

Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

« First-line men with experience of practical BUSINESS. . ... ......uuiiininttit it 1]
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer..................c.ouiueuenenen... 71}
Long-term Internship (M) ... Yamanaka .................oouueunniuneene e et 71}
Advanced Lecture in Theory of Business Models ...Yamanaka * Yoshida - Tamaari * Part-time Lecturer. .. ...
International Advanced Technology and Science 1 ...Murakami...................cooiiiiiiiiean.a..
International Advanced Technology and Science 2 ... Murakami.............ooviuineeninnenienneneannns
Presentation Method (M) ...Graduate School of Advanced Technology and Science......................... ol
Internship (M) ... YamanaKa . ... .......ouuutnttn ettt ettt et et e et e e e ol
Venture Business (VL) . ........oi.iiiititt e et et et e 6l
Common Subjects
Applied Fluid Dynamics ...IShihara « MUIO . . ..o ottt ettt ettt e et e et aees @
Advanced Structural Dynamics ...Nagao * Noda ... ........ouiuiiiuiuiiiiii e ol
Advanced Fracture and Structural Mechanics ... Nariyuki ..........cooiiiiiiiii i i}
Advanced Properties of Material ... Hashimoto ... ..........uuitiniiriti it ieneennns m

Project Management ... Namerikawa © MOTINOTO . . . ... et vu ettt e ettt e et e et ee et e e e e e eeaeens m

Departmental Subjects

Quantum mechanics and advanced lecture in quantum physics ...Michihiro.......................... B
Solid State ToMICS ... NGKAMUIA . .« .o . vvene et et e e e e e e e e e e e e e Bl
Methods for analysis of mathematical phenomena ...Imai............ ... . .. ... ., B
Differential EQUAtiONS ... FUKAZAI . .. ...ttt ettt et e e ettt B
Advanced Computational Science ... Takeuchi ..............o.iuiiritonint it 9l
Topics of Analysis for Mathematical Science ...Kohda..............c...oiiiiiiiiiiiiiiiiiiiinnen.. 9l
Advanced applied analysis ...OKamotO . .. ... ..o.tnutnttt ettt e e 9l
Advanced Water Circulation Engineering ... TAMURA . ..........oouiutiuiititi it aieanans 9l
Advanced slope disaster reduction ...Jiang ............. ..ottt [l
Advanced Disaster Reduction Engineering ...Nakano.................ooiiiiiiiiniiiiniineneanan. [
Advanced Soil Structure Earthquake Resistance Design ...Ohsumi............... ... ... ... 100}
Advanced Environmental Ecology ...Kamada * Kawaguchi .. ..........oueitiniireitinineeiennanennann.. o1}
Advanced Soil Mechanics ... SUZUKI. . . ... vntnen ettt e e e 101}
City and Transport System Planning ...Yamanaka * Sanada - WATANABE............................... 1N}
Advanced Geotechnical Engineering ... Uzuoka * Ueno .............ouuuiniiiiiiiinininininenenenenenens [

Advanced Earthquake Engineering ...Mikami .......... ... ..ot 1V
Advanced reinforced concrete engineering ...Ueda * Watanabe. .. ..........ouuevniienrennnennnenneenn.d 12l
Advanced Lecture in Technical English ... Teacher of course..............oouiiiiiiiiiiiinennn., 3
Technical English Conversation ...McDonald * MiKami. ... ........ouuentinentan i 1K}
Advanced Structural Design ...Nagao * NOda ... ....ouutntintntit ittt 1K}
Urban and Regional Planning ... Kondo .................uoeiuuneeeuiee e 3
Advanced building construction ... Miyamoto. .. ...........uuutiutnt ottt 14
Principles of Disaster Risk ...Kozuki* Yamanaka . ...........c.ouuoneininoninninentiinnteennene.nd 14
mitigation engineering ...Yamanaka + Kozuki * Nakanishi * Hirai. .. ........o.oueeiuieititiennenennnenenany 4
Information Engineering of Regional Environment ...Okushima...................................... I8

e Specialized Exercise and Experiments

Advanced Civil and Environmental Engineering Seminar ...Teacher of course........................ [13]
Advanced Civil and Environmental Engineering Exercise ...Teacher of course........................ 1N
Advanced Civil and Environmental Engineering Laboratory ...Teacher of course..................... 1IN
Advanced Internship on Civil and Environmental Engineering ...Teacher of course.................. 116l

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parrmivie Lecrurer, Akio lida - Psremive: LecTurer
Yasunobu Yamauchi - PAR-TiME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Requirement) No requierement

Notice) N 4 HIDEPHERE 5D, HEFHERICI 2RO 2 $5.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AMFTAME S & (HIF) 2. MNBTANERIELOBEEE (RFT- Pl (HIF) 3. AR A HERIEE
DRI (I EFERIES) () 4. FRRbse s RApRRE (ISR 5. R & RS RHER S (i)
(I 6. MIPTEMEDEME 2 O (35 K%+ BRI (HIF) 7. SHODEIR = MpE e
DHY Y (HH) 8. LAR— b - EHR - RNTROBAE HHE) 9. FETIHNE D@ RTINS
ZHUICEI<- (L) 10 BEE DS T < NE TBAGR-RETTE EOREIE- (W) 11 Balibise
DBIGICE T B GIA) 12, W% & RdreR® (RE) 13, AR & i1 (EEEC L2
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HREMHEST) BRH) 14, MMPEDOFI &G (EEEIC X 2 BRERGT) i) 15, AEEOH
TR (REEIC X 2 HREMEST) ) 16, LR — HHYE - #H:X - RILTEOBHE BHRER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)
= School Affairs (Office Hour: HED 5 :E:81R:3053 72 517K1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiun o Evoneern
First-line men with experience of practical business - PAR-TIME LecTurer

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 75/1% 3 HAL2OWES KD ENTND, 5 ULEEFEZY, BINETR 14 205 16 FEI
PUIT TRAPFER Y F ¢ — 3 4E 1000 thiFH 2 HEiEL, 20 HEEXIRIEER SNz, S5k bGIC
ERBHEZHEL T ZEOEEEICIIZE DD 3 A 0, TOBER, TS5 LARMCHED 0T,
EEROIEIEA & < U EEEIRBBERE AR U Tt S e TE U ERETS DPREAR &%
s TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) EAILIETDOIMEFHEL T2, BHALAX, BHLSEL, UBROZH#HZEDLBVHED D
DT, KNKSNHEET 22 &, GO Sicky, FPVEHEONRELLNH S,

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / P s Desay Systevs ENanemivG For INeastaucTures, Cvi. asp EXVRONVENTAL ENGiNeeRiNG, INTELLIGENT STRucrUREs ap Mechavics Systevis ENGiNeeRG

Emi Morimotol- AssistaNT PROFESSOR / PLawiNG D Desioy SYStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT STRucTUREs AXp Mectanics Systevs ENieERG
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of “Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =pH), “Long-term Internship (M)”(0.5,
=pl[8), “Advanced Lecture in Theory of Business Models”(0.5, =pBb, “Project Management”(0.5, =p[l)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” ”A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,’The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture ”"Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S I AR OB R SO 2 &)
= Morimoto (BIER2ZEBHFE € > ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 I ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 RA7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanakal- Proressor / PG o Desiay Svstevs ENIveeRiG For INerastrucTures, CviL an EvRNMENTAL ExeiveeinG, INTELuiGENT SrucTures axp Mectiawics Svstevss Exciveerivg

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and

4


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/153030/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
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practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor. Students who want to take an exam of registered architect need to execute practical
training about architectural design or construction management in company or governmental office.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=222141
Student) Able to be taken by only specified class(es)

Contact)

= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus
hima-u.ac.jp) (Office Hour: (BlIf #E Y& v % —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 7«1 A7
U — SRS S ICEROERRE S RO Z L)

Note) oStudents who resister the coop-education program for ”Pai-shape” engineers with sense for
management of technology, are able to have a grant-in-aid for travel and so on. Ask committee members
of long-term internship in your course or coordinators of this program. oPractice place of students who
want to take an exam of registered architect is company or governmental office which is possible to
work about architectural design or construction management. Advisor of the case is first-class registered
architect who is recognized by the department.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka!- PRoressor / Pawive a Desiey Systes ENcieivG ror INastaucTunes, Cvi axD ENVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axb MEchavics Systevss ENGINEERING

Atsuya Yoshida - Proressor / smure oF Soco-Aws a0 Seees, [ Tomoko Tamaari - Assistant PRoFessoR / Cevre ror Cowvuimy Reviuizamoy

Part-time Lecturer

Target) Rt AJAEZA U E DO DE P 2 A EF N OMEL EBNCEHET 3.

Outline) - %?ﬁﬁﬁéﬁi&iﬁio‘< D BRREDZDODOE VX AFFOIEA L €Y 2R E FIVMEELE FEINIC
B9 2. InoOFRICKD, HUSTHEIT 2 HERIICNET 2087, EELWHDF - AratkziEs
HE®ES, - ey‘zx:ewv I, HURTEAE - SRIERAE TV, BIREREeT TV, i - EEE T, ICT
EHE TV ORRT 5. AEZEE, ICT ‘Zﬁ}ﬂﬁ!”%obft“f?«)@ WA ED ) 2020 EiIca2 20l
T30V 24 R MEBETHAKR IR SEH ST S _LPEIT & @ U FEiid 3.

Requirement) EE#HIZEAIE UT, EBICEINT 2 (EI0E, sOBEIXIEE) XN E KRADHAZ DN T
1E,  ERESEICRIEL T B TEI - SRR AREE ) M, HUgAIE R v Y —EH AR ZE 0.

Notice) £z i\ THEiiT 2., HEEMIEL OB RBLIUOHP ICTALT IO THERTSII &, <<
B VR 22 FIEE D7 AT F U >> | LB (% v LS A ) COERBE AR THIET 5.
e T— VT (TAN—HE) bIHT 2. Ofiks- 1(&@%@@: VR AT TIV) FIEEE ST A R
2%« 11 H27H (L)~ 11 A28 H (H) L& GB 11 ~ 5 12 \) OFFH#ERE2(0CT EV 2R E
T ¥ 12 H21 H (K) BEEF v 82 G 130 ~ 15 F) Os8fe * 11 A 27 H (4)20:15-21:45
A7 RiRIC TR EZTS. SMEH &ME 3,000 M)

Goal)

1. AT, BERD STV AMBEEDB N> S, EVR2Dfuc, W, BRI, ARH, W
fBEfE S, ICT HZEHT 3.

2. TRTCEEHRT R EZHEE XL AW, #HAPETZH2HGINEL, MET2852R#T2 2
&'C, il ml:lj]t bf@ﬁm% ETI‘I?‘

Schedule) 1. 7' v A5 Wt (ERREHE) 2. HIFEA & TR-E - 3% - ZOER-AMAIH (HBHT
B) 3. HusifEE R & U C oM & AR (BROMBEN2E), AT (F) Bl £50<
D) 4. HUIRFEAEZERE U O & 5 R (@)Emﬂﬂﬁﬂﬁ%ﬁ), iﬁﬂ:ﬁ@% () e £50<
D) 5. EHREHSE 2 R U 2 SRR AIGE Y 2 AR ERSE (R REREEA - &) 6. AUy —
NVi7e D 1000 TPV, THEERIL TR A =0 CGRisbaEH, km%&lﬂﬂ%#—% - HIEEERER)
7. S AEIC OB 2l A —F —HlE 7 —F > 2R U 71 SBHEH S REEBHR) 8. mRICk?
ffHHEHrFﬁO< D, 90 7 =)L OlEREEEH: B TATA - FHERE (FELW), HIEK (@%k??ﬂ’m)?

H) 9. {22430 DRI (v 2 & 0 REIERALE) 10, BESULE ”r"‘ﬂ,h@/rﬂﬂ

M O SBUGEPHAAE EEERYBERZ) 11 -FERIRE S 72 6 U e 22U - il e o 2 2 Al
o —2 2 ay s (BB RAEED) 12, LR E S 72 5 U 2h - i - e o2 2
ALY —2 > gy Zalidsid: (@SR Bz 13, ICT HE 5 HHW (f ‘%7(?425(%&), AT @8R
) 14, ICT HE 5 Mt (ERARYER), SAMT @ERRYE) 15, ICT #E: FHEth (85
RFEHIR), LA EEEBREDE

Evaluation Criteria) B2 DFES 20%), JV—70 =2 HIRL K —

Textbook) TR S 2. 1, HMEE LT 3,000 HEINT 3.

Reference) %3+ ICBUTHANT 2 FE.

Contents) http.//cms.db.tokushlma-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture
people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

Flofartiiz 2o &)

Note) o fEiH - ZZHixICBIT 2 RiGH HlsAlE & v ¥ — K F (088-656-7684, kamikatsu-school@cr. tokushlma

-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — _LEB52EE 5 — LR —

&l 80%) TREAMIT 5.

(Office Hour: 4EREZ &z

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami/- Proressor / Prootcrioy Svstevis ExaiveeRG, Mecuaicst ENGieeRiG, INTELLiGexT STRuctuRes axp Mechavics Systevis ENGINEERING

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- PRoressor / Prooucrioy Svsteus Exciveea, Mechaviear ENiezRisG, INTELLGENT Sthuetues axb Mechavics Systevs ENcivgeRig

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

5
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1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216874

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M) 2 units (selection)

Hideo Yamanaka\- PRorFessor / Pawive s Desioy Systes ENGIERING For INRasTRCTURES, CIVIL AND ENVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axb MEchavics Systevts ENGINEERING

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or government
offices of 90 hours. Their fulfilment is evaluated by activity reports during internship. Students who want
to take an exam of registered architect need to execute practical training about architectural design or
construction management in company or governmental office.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
goal. (2)
2. Understanding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=222142

Student) Able to be taken by only specified class(es)

Note) oA possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive
work. Students are advised to ask details about this lecture to their supervisers. oPractice place of students
who want to take an exam of registered architect is company or governmental office which is possible to
work about architectural design or construction management. Advisor of the case is first-class registered
architect who is recognized by the department.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

2 units (selection)
Kunihiko Ishihara)- Proressor / Meovicat Svstevs, Mecavicat ENGNeeG, INTELLGENT SRucroes o Meckanics Svstevss ExciveeRiv
Yasunori Muto - ProressoR / Exvimoweta. Coxsumio ENGNERING, CIvi. ap EXVRONVENTAL ENGINEERiNG, INTELLGENT STRUCTURES anD. MechaNIcs SYSTEVS ENGNEERING

Applied Fluid Dynamics

Target) This subject is concerned with flood flow, sediment transport and riverbed variation. The aim of this
subject is to understand fundamentals of those phenomena, as well as of various solution methods for
river designing and management.

Outline) Firstly, characteristics of flood flow and riverbed variation are interpreted and the basic equations
of those phenomena are deduced and presented. Secondly, turbulence characteristics of the river flow and
sediment transport mechanism are lectured in detail. Then solution methods toward various problems on
river designing and management are introduced, in relation to how the fundamental knowledge is applied
to the solution.

Style) Lecture

Keyword) flood flow, turbulent flow, sediment transport, riverbed variation, river designing

Relational Lecture) “Advanced Disaster Reduction Engineering”(0.7, =pll0, “Advanced Water Circulation
Engineering”(0.7, =pH)

Requirement) Fundamental knowlege of hydraulics and river engineering is necessary.

Notice) not specified.

Goal) fundamentals of flood flow, sediment transport and riverbed variation are understood, and idea and
basic application methods of such fundamentals toward practical problems are mastered.

Schedule) 1. guidance (problems on river designing and management) 2. basic equations of river flow
3. turbulence structure of river flow (1) 4. turbulence structure of river flow (2) 5. experimental
methods (1) 6. sediment transport mechanism 7. fomulas of sediment transport 8. riverbed variation
9. experimental methods (2) 10. numerical models for river flow 11. numerical models for riverbed
variation 12. observational methods 13. examples of river designing (1) 14. examples of river designing
(2) 15. self-forming process of channel and regime theorem

Evaluation Criteria) Reports

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216579

Student) only for specified course

Contact)
= Muto (A415, +81-88-656-7329, muto_yas@ce.tokushima-u.ac.jp)

Advanced Structural Dynamics 2 units (selection)
Fumiaki N a0, PROFESSOR / StRucturaL ExciveekisG, Civi, o ExviowvetaL ENcivezRie, INTeLLGNT SteueTures axb Meciavics Systews ENGivgeRive
Minoru Noda'- AssociaTE PROFESSOR / SRUCTURAL ENGNEERING, CIVL XD EVRONVENTAL ENGINGERING, INTELLIGENT STRUCTURES AND MEckANICS SYSTEMS ENGINEERING



http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216579
http://pub2.db.tokushima-u.ac.jp/ERD/person/10599/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10602/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) |Intelligent Structures and Mechanics Systems Engineering| ) |Civil and Environmental Engineering|

Target) To understand the dynamic response and control of structures

Outline) In the first half of the semester, following the ’Introduction on Structural Dynamics’ learned in
under graduate course, methodologies to construct the physical and mathematical models of structural
oscillations are reviewed and meanings of their mathematical solutions are examined again in physical
standpoint. In the latter half, random vibration theories based on the statistics and probability and passive
and active structural oscillation control are introduced. For the purpose to deepen the understanding, many
exercises are prepared.

Style) Lecture and excercise

Keyword) analysis of dynamic response, analysis of random vibrations, control of dynamic response

Fundamental Lecture) “Stractural Dynamics and Exercise’(1.0)

Relational Lecture) “Advanced Structural Design”(0.5, =pl3)

Goal) To understand the dynamic response and control of structures

Schedule) 1. Introduction 2. Basic descriptive properties of random data 3. Joint properties of random
data 4. Theory of stationary random processes 5. Models of random excitations 6. Stochastic responses
of SDOF systems 7. Stochastic responses of MDOF systems 8. Stochastic responses of continuous
systems 9. Design of structures for random excitations 10. Controls of vibrations 11. Passive vibration
control  12. Semi-acvtive vibration control 13. Acvtive vibration control 14. Aerodynamic vibration of
structures  15. Control of Aerodynamic vibration of structures

Evaluation Criteria) evaluated by attitude in class (80%) and reports (20%)

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216707

Contact)
= Nagao (A515, +81-88-656-9443, fumi@ce.tokushima-u.ac.jp) (Office Hour: fEfEC &2 ARlDIgR%Z
2T 5 L)
= Noda (A514, +81-88-656-7323, noda@ce.tokushima-u.ac.jp) (Office Hour: 4EfEC &2/ RlDigR%
2T &)

Advanced Fracture and Structural Mechanics 2 units (selection)
Yoshifumi Nariyuki - Proressor / Smucrora, Exaeer, (v oo Exvirowvevtat Exciveswie, INteiceyr Sucrures avo Mechssics Sisteys EGNEERING

Target) To understand method of matrix displacement analysis of plane framed structures which is widely
used as a suitable method for computer programming.

Outline) First, method of matrix displacement analysis of plane framed structurs is explained. Next, some
problems are given for exercises in analysis of them. Finally, term examination is set. This class is a
seminar type using textbook written in English.

Style) Lecture

Keyword) framed structure, matrix displacement method, plane frame, elastic analysis, English textbook

Fundamental Lecture) “Structural Mechanics 1(1.0), ‘Structural Mechanics 37(1.0), “Applied Structural
Mechanics’(0.8), “‘Structural Analysis with Exercise/’(0.8)

Relational Lecture) “Advanced building construction”(0.5, =p[d), “Advanced Civil and Environmental
Engineering Seminar”(0.5, =p[l3)

Requirement) Students are required to have a good understanding of undergraduate-level structure mechanics.

Notice) Students are required to do two hours preparation and two hours review for each lesson.

Goal) To understand method of matrix displacement analysis of plane frames

Schedule) 1. Guidance/A few historical remarks(pp.1-10) 2. Basic considerations of structural analysis
1(pp.11-16) 3. Basic considerations of structural analysis 2/Determinate and indeterminate structures(pp.16-
21) 4. Methods of analysis (pp.21-26) 5. Displacement method/Stiffness matrix of a bar element
subjected to axial force(pp.26-33) 6. Bar structure stiffness matrix(pp.33-39) 7. Some properties of
stiffness matrices/Stiffness matrix of a bar element subjected to torsion(pp.39-44) 8. Stiffness matrix of a
beam element (pp.44-47) 9. Assembly of the structure stiffness matrix by the direct stiffness method
1(pp.47-54) 10. Assembly of the structure stiffness matrix by the direct stiffness method 2(pp.54-59) 11.
Symmetrical geometry(pp.59-64) 12. Further remarks on prescribed displacements(pp.64-70) 13. Problem
exercises(pp.71-72)  14. Problem exercises(pp.72-73) 15. Term examination 16. Restoration of answer
papers and comments

Evaluation Criteria) Term examination and report are marked out of 60 and 40 respectively and those
marks are summed up. The passing mark is 60.

Textbook) Matrix and finite element displacement analysis of structures, D.J. DAWE, Clarendon press, Oxford,
1984

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216812

Student) Able to be taken by only specified class(es)

Contact)
= Nariyuki (A510, +81-88-656-7326, nariyuki@ce.tokushima-u.ac.jp) (Office Hour: FEEZ &2 RO

NESETHI L)

Advanced Properties of Material 2 units (selection)
Chikanori Hashimoto - PRoressor / Stucturat Exaiveerie, Civi. a¥p ExvRoWVENTAL BNGIvERRING, INTELLIGENT STRucTURes xb Mechavics Systevs ENGIEERING

Target) Understanding on the relationship between micro-structures and macro-properties of construction
materials paticularly concrete using waste or by-products in a concept of sustainable materials cycling
society.

Outline) It is necessary undersatanding appropriate material for a construction method to satisfy the required
performances in each civil work. For this reason, it is very important to understand the relationship between
micro-structures and macro-mechanical propterties of concrete or material using waste or by-products
roperties for construction materials. And, it is introduced a concept on construction material in sustainable
material cycling society.

Style) Lecture

Keyword) construction material, concrete, susatinable cycling society

Relational Lecture) “Advanced reinforced concrete engineering”(0.5, =pll2)

Requirement) No requirement.

Notice) When several foreign students are studying lecture, Official language is English and Japanese, but
main language is English.

Goal) Understanding on the relationship between micro-structures and macro-properties of construction
materials particularly eco-concrete.

Schedule) 1. Guidance on lecture 2. Portland cement concrete(1) 3. Portland cement concrete(2) 4.
Sulphur concrete(1) 5. Sulphur concrete(2) 6. Phosphate cement 7. Magnesium oxychloride and
oxysulphate cements 8. Regulated cement 9. High alumina cement 10. Alkali-aggregate reaction 11.
Biological attack and unsoundness of cements containing MgO and CaO 12. Frost action(l) 13. Frost
action(2) 14. Carbonation shrinkage 15. Sea water attack 16. Comments for Reports on Concrete

Evaluation Criteria) Evaluate by presantation in the lecture and reports for each subject.

Textbook) Ramachandran,V.S.,Feldman,R.F. and Beaudoin,J.J.:Concrete Science,Chap.810,Heyden & Son Ltd,
1981.

Reference)

o Standard Specificatiin for Concrete JACE.
o Okada,K. and Muguruma,H. Ed.,Concrete Handbook,Asakura Co. Ltd,1981.
o Nevill,A.M.:Properties of concrete,Fourth and Final Ed.,Pearson Education,2002.

Webpage) http:///www.ce.tokushima-u.ac.jp/ksys/mizuguchi.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216671

Student) Able to be taken by student of other faculty and university

Contact)
= Hashimoto (A505, +81-88-656-7321, chika@ce.tokushima-u.ac.jp) (Office Hour: 4:lf&H 14:35~ 16:05<

Bifa—2 >, &fEH 18:00~ 19:30< KT a— 2 >)

Note) It is necessary getting the unit of lecture and understanding the lecture for 2 hours to preparae of the

lecture for 2 hours and review of the lectute for 2 hours.

Project Management 2 units (selection)
Susumu Namerikawa'- Associate Proressor / SwuctoraL, ExeiveeriyG, CiviL anp EXVRONVENTAL ExeiveeRinG, INTELLGENT SRucTurgs axD Mectiawics Svstevss ExciveerivG
Emi Morimoto|- AssisTaNT PROFESSOR / PLawiNG D Desioy SYSTEvs ENGINEERING FOR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT STRucTUREs AXD Mechanics Systevs ENGIeERG

7
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) |Intelligent Structures and Mechanics Systems Engineering| ) |Civil and Environmental Engineering|

Target) The purpose of this lecture is to understand PMBOK (Project Management Body of Knowledge),
which is global standard in project management.

Outline) This lecture is outlined as follows: A)Current of global standardize pivoted on U.S. in project
management. B)PMBOK (Project Management Body of Knowledge), which is global standard in project
management.

Style) Lecture

Keyword) PMBOK

Fundamental Lecture) “Construction Management’(0.2)

Goal) Understanding of project management body of knowledge

Schedule) 1. Guidance 2. Project and Project Management 3. Initiating Processes 4. Project Charter 5.
Scope and WBS 6. Resource Planning and Estimate 7. Control of Project Planning 1 8. Control
of Project Planning 2 9. Develop Project Planning 1 10. Develop Project Planning 2 11. Develop
Project Team 12. Performance Measurement Baseline 13. Change Control 14. Closing Processes 15.
Professional Responsibility 16. Semester Examination

Evaluation Criteria) Achievement level of the target is evaluated by the semester examination. Score of
60points or over is required to clear the target.

Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to students.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216876

Student) Able to be taken by student of other department

Contact)
= Namerikawa (A412, +81-88-656-9877, namerikawa@ce.tokushima-u.ac.jp) (Office Hour: 7 1« A7

U — SRS EICEROER 2 SRT 5 2 k)

Quantum mechanics and advanced lecture in quantum physics 2 units (selection)
Yoshitaka Michihiro!- Associate Proressor / Prooicrioy Systevis EXGiNeeRNG, MecasicaL ENGINEERING, INTELLGENT STRUCTURES ab MEchavIcs Systevis ENGINEERING

Target) This class introduces the quantum mechanics.

Outline) Basics of quantum mechanics are introduced.

Style) Lecture

Keyword) quantum mechanics

Goal) To understand the outline of quantum mechanics.

Schedule) 1. Introduction 2. Variational method 3. Lagrangian 4. Hamiltonian 5. Poisson’s bracket
expression 6. Quantization 7. Operator 8. Wavefunction 9. Expectation value 10. Schrodinger equation
11. Example (1) the square well potential 12. Example (2) the linear harmonic oscillator 13. Angular
momentum 14. Example (3) hydrogen atom 15. Heisenberg equation 16. Field quantization

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216866

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: A H17K5-18MKF)

Solid State Ionics 2 units (selection)
Koichi Nakamural- Associate PROFESSOR / Propucrio Systevs ExoieerivG, Meckavicat. ENGINGERNG, INTELLIGENT STRucruRes anp Meckavics SySTevs ENGINEERING

Target) This class introduces topics in solid state ionics, conduction mechanism in ionic conductors and
techniques to study solid state ionics.

Outline) Basic experimental and theoretical approaches to understand solid state ionics are introduced and
discussed in terms of “ion dynamic” in ionic/superionic conductors.

Keyword) ionic conductor, ionic diffusion, secondary battery

Notice) 3% %13 2, 2 INFRIDOFERIIEIC 2 O FE & 2 HHEOEEZ2 L2 S5 A TREEZRIT S
T &N, BEEOR & BT O 72 DIHETH B,

Goal)

1. To understand basic physical and chemical properties of ionic conductors.
2. To understand basic technique to study ionic conductors.

Schedule) 1. Introduction to solid state ionics 2. Band theory and conduction mechanism 3. Defect in
Tonic crystal 4. Diffusion in solid 5. Diffusion mechanism in solid 6. Solid electrolyte - Oxides,
Silver halide - 7. Solid electrolyte - Li compounds - 8. Mixed conductor 9. Electrical conductivity
measurement  10. Electrical conductivity on ionic conductors 11. Nuclear Magnetic Resonance 12.
Relaxation model in NMR 13. NMR on ionic conductors 14. Application - Ion secondary batteries -
15. Topics and Future in solid state ionics

Evaluation Criteria) Assignments count 100%.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216654

Contact)
= Nakamura (A216, koichi@pm.tokushima-u.ac.jp)

Methods for analysis of mathematical phenomena 2 units (selection)
Hitoshi Imai - PRoFEssOR / PLassig a Desioy Systis ENGNEERING FoR INFRASTRUCTURES, CIvL XD ENVIRONENTAL ENGINEERING, INTELLIGENT STRUcruRes anp Meckavics SYSTEMS ENGINEERING

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced. Especially, those in numerical
analysis are focused on.

Style) Lecture

Keyword) mathematics, numerical analysis

Fundamental Lecture) “Numerical Analysis/’(1.0)

Relational Lecture) “Advanced Computational Science”(0.5, =pl33)

Requirement) Only the premise that have studied basic mathematics.

Notice) ZHE%Z I 2L, 2 FHIOFZERIIC 2 O PE & 2 BRIOEE%Z LS A TR¥EEZZT 3
T, BEEOMME BRSO OICBETHS.

Goal) Being able to understand a numerical scheme to one-dimensional boundary value problems for the
Poisson equation

Schedule) 1. Introduction to computer 2. Common sense in numerical computation 3. High-speed
computation (Parallel computing) 4. Finite difference method I 5. Finite difference method II 6. Finite
difference method III 7. Finite difference method IV 8. Finite element method I 9. Finite element
method II 10. Finite element method III 11. Finite element method IV 12. Boundary element method
I 13. Boundary element method II 14. Boundary element method III 15. Iterative method

Evaluation Criteria) Evaluation by the report.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216714

Contact)
= Imai(A220, +81-88-656-7541, The inquiry by means of the cellular phone or E-mail is not acceptabl

e) (Office Hour: Office hours: Thursday 14:00-15:00)

Differential Equations 2 units (selection)

Nobuyoshi Fukagai - Associate Proressor / Puang aw Desi Sysrevs Exaneeen ror Irvastaueris, O, avp Evvmovevia. Exaieeki, INeuucevr Smucrures a0 Mecwavis Sisevs ExGiveeni

Target) Introduction to mathematical theory of differential equations.

Outline) Boundary value problems of second order linear differential equations.
Style) Lecture

Keyword) 5y /itt s NOBISMERE, Sturm-Liouville Fl#

Goal) To be familiar with Sturm-Louville type equations.

Schedule) 1. Introduction 2. Helmholtz’s equation 3. Eigenvalues and eigenfunctions 4. Green’s function
5. Residue analysis 6. Expansion of Green’s function 7. Fourier series 8. Existence theorem 9.
Sturm-Liouville problems 10. Characteristic function 11. Solvability of boundary value problems 12.
Basic estimates 13. Distribution of eigenvalues 14. Eigenfunction expansion 15. Review


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215843
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216876
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216654
http://pub2.db.tokushima-u.ac.jp/ERD/person/10844/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216014
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216714
http://pub2.db.tokushima-u.ac.jp/ERD/person/10820/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) |Intelligent Structures and Mechanics Systems Engineering| ) |Civil and Environmental Engineering|

Evaluation Criteria) Evaluation will be based on assignments.

Reference) A - MLy y THEEEWHOMS HEy B EAE

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216853

Student) Able to be taken by student of other department

Contact) ) )
= TRBUEHE (AB219%) (Office Hour: KIEH 15:00~ 16:00)

Note) #2221 2B X, 2 B DRI 2 B0 T EH & 2 BNOEEZ LS A TREEZZ I3 C
&R, BREDOBGE AR O 7 DICBIETH S,

Advanced Computational Science 2 units (selection)
Toshiki Takeuchi - Proressor /P s Desiy Systes EXGNEmIG FoR IRasTRUCTURES, (VI XD ENVIROSMENTAL ENGIVERRING, INTELLIGENT STRucruRes xp Mechavics Systeus Exciveznnvg

Target) This class provides the basic technology for numerical calculation for the differential equation.

Outline) The numerical calculation methods for the differential equation are introduced.

Style) Lecture

Keyword) numerical analysis, numerical computation, differential equation

Fundamental Lecture) ‘Numerical Analysis|’(1.0), ‘Basic Mathematics/f7Ei57°% 1°(1.0), ‘Basic Mathematics
SRS 11°(1.0)

Relational Lecture) ‘Methods for analysis of mathematical phenomena/’(1.0), “Numerical Analysis’(1.0)

Requirement) Students have to understand basic mathematics of undergraduate-level.

Goal) To understand principle of numerical calculation methods.

Schedule) 1. Introduction to numerical simulation 2. Mathematical model 3. Lagrange interpolation 4.
Spline interpolation 5. Least squares method 6. Finite difference method 7. Arbitrary precision
formula 8. Application to ordinary differential equation 9. Application to partial differential equation 10.
Gauss-Seidel method 11. Successive Over-Relaxation method 12. Explicit method 13. Implicit method
14. Crank-Nicolson method 15. Numerical instabilities

Evaluation Criteria) Assignments count 100%

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216626

Student) Able to be taken by only specified class(es)

Contact)
= Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp) (Office Hour: KlEH
14:00-15:00)

Topics of Analysis for Mathematical Science 2 units (selection)

Atsuhito Kohda'- Associate ProFESSOR / PLawing A Desiay Svstews EeieeriG ror IeastRucruRes, Civie axo Exvirowventat ExeiveeniG, Ivrettioest Stuctores avo Mechavics Svstevs ENciverin

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its application, mainly theory and
technique of differential equations

Style) Lecture

Relational Lecture) “Advanced applied analysis”(0.2, =pB), “Differential Equations”(0.2, =p[)

Requirement) If you like undergraduate-level mathematics, it will be sufficient.

Goal) To be familiar with mathematical theory, that helps engineering study.

Schedule) 1. Theory of sets and maps 2. Cardinal numbers and bijection 3. Equivalence relations and
cryptography 4. Linear space and tensor 5. Vector analysis and differential form 6. Cauchy’s theorem
and vector analysis 7. Differential form and Cauchy’s theorem 8. Projective plane 9. Quadratic
curves and projective plane 10. All quadratic curves are circles? 11. The index of vector fields 12.
Applications of the index:fundamental theorem of algebra 13. Vector fields on the unit sphere 14. Why
there is the north pole on the earth 15. Mathematics and computers 16. Summary

Webpage) http://math1.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216710

Contact)

= Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp) (Office Hour: HI#E 12:00~ 13:00)

Advanced applied analysis

2 units (selection)

Kuniya Okamoto|- Associate ProFessor / P i Desioy Sises ExGNEERNG ror IRastRucruRes, ChiL 40 EXVROWEVTAL ENGIGERNG, IIELLGENT STRUCTURES a0 Meckaics Sistevs ENGiezng

Target) To learn the functional analytic methods which are basic tools for mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is considered as linear algebra in
infinite-dimensional spaces. Functional analytic approaches to phenomena described by differential equations
are introduced.

Style) Lecture

Relational Lecture) “Topics of Analysis for Mathematical Science”(0.5, =pD)

Goal) To apply the theory of modern analysis and recognize its significant role.

Schedule) 1. Differential equations and their solutions 2. Exponential of matrices 1 3. Uniqueness of
solutions 4. Existence of solutions 5. Eigenvalues and eigenspaces 6. Projective representation 7.
Exponential of matrices 2 8. Generalized eigenvalue problems 9. Dunford integrals 10. Holomorphic
functions of matrices 11. Solution curve and stability 12. Stability of solutions 13. Ljapunov’s method
14. Nonlinear case 15. Linear approximations 16. Summary

Evaluation Criteria) Evaluation by the report.

Reference) oy /it nahy ARG R, HAGE L

Webpage) http://math9.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216572

Contact)
= A (ABi2122, TEL/FAX: 088-656-9441, E-mail: okamoto@pm.tokushima-u.ac.jp)

[WEBHE]) OHP% D Z &)

(Office Hour:

Advanced Water Circulation Engineering 2 units (selection)
Takao TAMURA - AssociaTE PROFESSOR / ExviroveTaL CoNseRvaTioy ENGNEERING, CIVIL AND ENVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES aND MEcHANICS Systevts ENGINEERING

Target) The objective of this subject is to learn models and theories on rainwater and solute runoff system
in river basin.

Outline) The models and theories on rainwater and solute runoff system in river basin are introduced.
The Muskingum method is a commonly used lumped flood routing method for handling a variable
discharge-storage relationship. The kinematic wave model is the simplest distributed model defined by the
continuity equation for an unsteady flow and the momentum equation assuming the friction and gravity
forces balance each other. A report of solving problems related to lecture items is imposed.

Style) Lecture

Keyword) linear and non-linear lumped flood routing method, kinematics distributed flood routing method,
rainwater runoff system in forested basin, solute runoff system in forested basin

Relational Lecture) “Applied Fluid Dynamics”(0.7, =plg), “Advanced Disaster Reduction Engineering”(0.7,
=pll

Requirement) Fundamental knowlege of hydraulics, river engineering and numerical analysis is necessary.

Notice) not specified.

Goal)

1. Understand the theory of both linear and non-linear lumped and kinematics distributed flood rooting
models.

2. Understand the evaluation technique and study results on the water conservation function and the water
quality conservation function of forests.

Schedule) 1. Unit Hydrograph 2. Response Function 3. Unit Hydrograph Derivation 4. Lumped Flow
Routing 5. Runge-Kutta Method 6. Muskingum Method 7. Linear Reservoir Model 8. Classification
of Distributed Routing Models 9. Kinematic Wave Celerity 10. Analytical Solution of Kinematic Wave
11. Numerical Solution of Kinematic Wave 12. Muskingum-Cunge Method 13. Conservation function of
forest 14. Water quality conservation function of forest 15. New development of water conservation
function of forest
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131411
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150374
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216626
http://pub2.db.tokushima-u.ac.jp/ERD/person/10821/profile-en.html
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216710
http://pub2.db.tokushima-u.ac.jp/ERD/person/10824/profile-en.html
http://math9.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216572
http://pub2.db.tokushima-u.ac.jp/ERD/person/81925/profile-en.html
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Evaluation Criteria) Reports

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216890
Student) Able to be taken by only specified class(es)

Contact)
= TAMURA (A414, +81-88-656-9407, tamura@ce.tokushima-u.ac.jp) (Office Hour: & IZ2ERID g
REZWT L)

Advanced slope disaster reduction 2 units (selection)
Jing-Cai Jiang - Associate PROFESSOR / ExviRoweNtiL CovseRtoy ENGNEERING, OV a¥0 ENVROWENTAL ENGINEERIG, ITELLGENT StRuctuRes avo Meckavcs SYSrevs ENGEERiG

Target) The objective of this subject is to make students aware of the slope stability methods and to develop
an understanding of the procedures and processes involved in the design of engineered slopes and slope
stabilization works.

Outline) Topics of the subject covered include slope stability analysis methods, types of shear strengths for
both engineered and natural slopes, selection of strength parameters, types of slope stabilization works
and their design, and seismic instability of slopes. This subject is related on engineering.

Style) Lecture

Keyword) slopes, stability analysis, shear strength, slope stabilization

Relational Lecture) “Advanced Disaster Reduction Engineering”(0.5, =p[[0), “Advanced Soil Structure
Earthquake Resistance Design”(0.5, =p[I0), “Advanced Soil Mechanics”(0.5, =p[II)

Requirement) not specified

Goal)

1. On the completion of this subject, students should have a knowledge of slope engineering practices in
static and seismic stability analyses, determination of shear strengths, and design of slope remedial
works.

2. The students should understand the measurement and selection of the peak, fully softened, and residual
shear strengths for use in stability analyses, and understand the design outline of slope stabilization
works.

Schedule) 1. Examples and causes of slope failure 2. Introduction of slope disaster reduction 3. Static
slope stability methods (Part 1) 4. Static slope stability methods (Part 2) 5. Total stress analysis
and effective stress analysis 6. Types of shear strengths for engineered and natural slopes 7. In-situ
determination of shear strengths 8. Laboratory determination of shear strengths 9. Determination of
shear strengths by back analysis (Part 1) 10. Determination of shear strengths by back analysis (Part 2)
11. Slope stabilization (unloading and drainage) 12. Slope stabilization (anchors) 13. Slope stabilization
(piles) 14. Slope stabilization (soil reinforcement) 15. New development of slope disaster reduction 16.
Examination

Evaluation Criteria) Reports and tests.

Textbook) Reading and discussing materials are distributed.

Reference) Soil Strength and Slope Stability by Michael J. Duncan and Stephen G. Wright (John Wiley &
Sons)

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216695

Contact)
= Jiang (A311, +81-88-656-7346, jiang@ce.tokushima-u.ac.jp)

2T L)

(Office Hour: fEEEC &Rl gR %

Advanced Disaster Reduction Engineering 2 units (selection)
Susumu Nakano!- Proressor / Exvmosevrst. Coxsenos Exaiezrie, (v ap BNvROWENTIL ENGINERRING, INTELLIGENT STRucTURES xb Mechavics Systevs ENGIEERING

Target) The purpose of this subject is to understand the present conditions in natural disaster reduction and
to learn theory and technology about disaster reduction measures.

Outline) First, the present conditions for natural disaster reduction in Japan are presented. Next, effective
methods to promote voluntary activities for disaster reduction are presented with practices.

Style) Lecture and excercise

Keyword) regional disaster reduction, voluntary activities of disaster reduction

Relational Lecture) ‘¢ 2 7 5ii’(1.0), “Advanced Earthquake Engineering”(0.5, =pl2), “Applied Fluid
Dynamics”(0.5, =pl6)

Requirement) not specified

Notice) not specified

Goal)

1. To understand the present conditions in regional disaster reduction
2. To learn the basises of theory and technology for voluntary activities of disaster reduction

Schedule) 1. Guidance, Outline of this subject 2. Strategy for natural disaster reduction 3. Strategy for
earthquake disaster reduction 4. Voluntary activities of disaster reduction 5. Risk management for
natural disaster in a company, report(1) 6. Damage assumption for the Nankai earthquake 7. Practice of
disaster imaging (1) 8. Practice of disaster imaging (2) 9. Practice of disaster imaging (3) 10. Disaster
imaging game “Crossroad” 11. Practice with the DIG game ”Crossroad” 12. How to make a map for
natural disaster reduction 13. Practice of making a map for natural disaster reduction (1) 14. Practice
of making a map for natural disaster reduction (2) 15. Education for disaster reduction, Report(2)

Evaluation Criteria) marks of report (1) and (2) are summed with the weights of 4 and 6, respectively,
and the passing mark is 60%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://hyd.ce.tokushima-u.ac.jp/suiko/index.htm

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216754

Student) Able to be taken by only specified class(es)

Contact)
= Nakano (A310, +81-88-656-7330, nakano@ce.tokushima-u.ac.jp) (Office Hour: %7 ¢ 27 7 —A4EJE

Z LRI ESHOZ L, )

Advanced Soil Structure Earthquake Resistance Design 2 units (selection)
Tsuneo Ohsumil- PROFESSOR / GroTecvicaL AN GEORVRONENTAL ENGNEERING, CIVIL AND ENVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aNb MEcHANICS Systevis ENGINEERING

Target) This subject is concerned with earthquake resistance design. The aim of this subject is to understand
parameter setting with seismic wave and epicenter. The purpose of this lecture is to let the students
understand the methods and the modeling for earthquake resistance design.

Outline) Central issues of this lecture are the parameter setting for earthquake resistance design, to understand
earthquake resistance design methods. This lecture is carried out by the use of power point with motion
pictures.

Style) Lecture

Keyword) Soil Structure, Earthquake Resistance Design, Immediate Evaluation Method

Fundamental Lecture) ‘“Earthquake Engineering’(1.0), ‘/Geotechnical Engineering|’(1.0)

Relational Lecture) “Advanced Geotechnical Engineering”(0.5, =p[II), “Advanced Earthquake Engineering”(0.5,
=p2)

Requirement) Students are required to have a good knowledge of undergraduate level structural dynamics
and soil mechanics.

Goal) To understand the Earthquake Resistance Design and Earthquake information systems.

Schedule) 1. Guidance 2. Seismic wave and Epicenter 3. Performance-Based Seismic Design for Soil
Structures 4. Input Ground Motion for Earthquake Resistance Design 5. Parameter setting for Earthquake
Resistance Design 6. Bridge 7. Underground Structure 8. Soil Structure 9. Dam 10. Quay wall
11. Electricity Facility —12. Earthquake information systems 13. Immediate Evaluation Method 14.
Earthquake Seismograph Network 15. Summary 16. Test

Evaluation Criteria) Based on attendance, Evaluation by Reports and test score. Over 60% marks is
necessary to pass.

Textbook) Not specified.

Reference) To be introduced in the class.
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Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216689
Student) Able to be taken by only specified class(es)
Contact)
= Teacher of course
= Ohsumi (A405, +81-88-656-9721, t_ohsumi@ce.tokushima-u.ac.jp) (Office Hour: Monday and Friday
16:00~ 17:00)

. . .
Advanced Environmental Ecology 4 units (selection)
Mahito Kamada - Proressor / Georecuics. b GEOBwvRONENTAL ENGINEERING, CIviL 4D ENVIRONVENTAL ENGINEERIG, INTELLIGENT StRucTURes axb Mechavics Systevs ENGiveeRG

Yoichi Kawaguchi - Associate Proressor / Exviosveti Cosssumoy Exanezaiv, (v avp Exvioswevia Exoneekie, INTeuicest Stucreaes axp Mectavics Svstevs ExcieeRng

Target) The purpose is to develop the knowledge and skill for conservation and restoration of ecosystems.

Outline) Current situation of ecosystems and technical problems for conservation and restoration are
explained. The way of ecosystem management is emphasized to improve ecosystem. All students must
give a presentation to introduce their own activities.

Style) Lecture in combination with Portfolio

Keyword) ecosystem management, environmental conservation, nature restoration

Goal) Every student has basic knowledge and skill to improve ecosystem function in the actual society.

Schedule) 1. Guidance 2. Interdisciplinary aspects for ecosystem management 1 3. Interdisciplinary
aspects for ecosystem management 2 4. Current situation and problems in ecosystem management 1
5. Current situation and problems in ecosystem management 2 6. Current situation and problems in
ecosystem management 3 7. Current situation and problems in ecosystem management 4 8. View points
to know the structure and function of ecosystems 1 9. View points to know the structure and function
of ecosystems 2 10. View points to know the structure and function of ecosystems 3 11. View points
to know the structure and function of ecosystems 4 12. Toward an adequate management of ecosystems
1 13. Toward an adequate management of ecosystems 2 14. Toward an adequate management of
ecosystems 3 15. General discussion / Report

Evaluation Criteria) Result is evaluated by contents of the reports, which are set after every related lectures.
Over 60% marks is necessary to pass.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216600

Student) Able to be taken by student of other department and faculty

Contact)
= Ka@ada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.jp)

BrRzE2iHTs s, )

= Kawaguchi (308, +81-88-656-9025, kawaguchi@ce.tokushima-u.ac.jp) (Office Hour: <[#1-#%)

(Office Hour: LT &IZ*ERlD

Advanced Soil Mechanics 2 units (selection)
Hisashi Suzuki|- AssociatE PROFESSOR / GroTechyical 4XD GEORVRONENTAL ENGNEERING, CIVIL XD ENVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES axD MEchaNIcs Systevis ENGINEERING

Target) The purpose of this lecture is to learn the critical state mechanics which is formed a theoretical
base of a modern soil mechanics for clay and sand.

Outline) The purpose of Advanced Soil Mechanics is to learn the critical state mechanics which is formed a
theoretical base of a modern soil mechanics for clay and sand. Firstly, the results of typical experiments
related to shear properties of a saturated clay are shown and a constituve law existing at stress-strain
relationship of clays are explained. Secondally, the reltaionship is expanded to the thory of sand and the
differences between clay and sand are made clear easily. The elasto-plastic theory for soil is explained
using the cam clay model and its applications to numerical analysis are explained showing new research
results. Finally, the critical soil mechanics is learned through this lecture.

Style) Lecture

Keyword) critical soil mechanics, cam clay model, flow rule, constitutive law for soils

Goal) Values of stress-strains and pore pressures for saturated soils in various states can be calculated by
using critical state soil mechanics theory.

Schedule) 1. cam clay model 2. shear properties of saturated clay 3. existence of critical state line 4.
Drained and Undraind tests of normally consolidated clay 5. 3 dimensional expression of critical state

line 6. existence of Roscoe Surface 7. shape of Roscoe Surface 8. behavior of overconsolidated clay
9. yield surface of Hvorslev Surface 10. the 2 and 3 dimensional complete stste boundary surface 11.
mechanical behavior of sands 12. equivalent consoliated pressure 13. elasto-plastic theory of saturated
clay 14. cam clay model 15. state boundary equation for cam clay model 16. term-end test

Evaluation Criteria) Degree of achievement for the aim is examined by the semester test and the passing
mark is more than 60%.

Textbook) Some prints are distributed in lectures.

Webpage) http://www.ce.tokushima-u.ac.jp/wwwi/jiban/jiban.html

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216800

Contact)
= Suzuki(A403, 088-656-7347, suzuki@ce.tokushima-u.ac.jp)

City and Transport System Planning 4 units (selection)
Hideo Yamanaka\- PRorFessor / Pawive a Desiey Systens ENGIeRING For INRasTRcTURES, CIVIL AND ENVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axd MEchavIcs Systevss ENGINEERING

Junko Sanada'- AssiSTaNT ProFESSOR / PG v Desioy Systevs ENGINEERING FoR INRASTRCTURES, (VL aND ENVIRONVENTAL ENGINERRING, INTELLIGENT STRUCTURES XD Mechanics Systevs ENGIvEERING
Kojiro WATANABE]: AssiStant PROFESSOR / GEOTEcHNCAL AYD GEOENVRONVENTAL ENGIEERNG, CIvi 40 ENVRONVENTAL EXGIvERNG, INTELLGEVT STRuerures anp Meckavics Sistevs ENGINEERING

Target) Advanced course on concept and case study of social and public policies on urban, regional and
transport planning. Study on contents and usage of measures on such planing fields.

Outline) Lectures on Systems approaches on city planning and transport planning, theories and usage of
planning models and planning methods. A unit is consisted of three hours llecture and an hour training.

Style) Lecture and excercise

Keyword) city planning, transport planning, GIS

Fundamental Lecture) “Urban & Transport Planning’(1.0), “Project Evaluation Methods for Infrastructure
Planning’(1.0)

Relational Lecture) “#liii - HUsGE | HEw"(0.5), “Infrastructure Planning|’(0.5)

Goal)
1. Understanding of problems and recent strategies on city and transport planning
2. Understanding of concensus buidling method for developing city and transport strategies

Schedule) 1. Problems of City and Transport Systems 1 2. Problems of City and Transport Systems 2 3.
Recent Planning Strategies of City and Transport System 1 4. Recent Planning Strategies of City and
Transport System 2 5. Recent Planning Strategies of City and Transport System 3 6. Recent Planning
Strategies of City and Transport System 4 7. Debate by gropus on transport strategies 8. City and
Regional Planning 1 9. City and Regional Planning 2 10. City and Regional Planning 3 11. City
and Regional Planning 4 12. Introduction of GIS 13. Practice on GIS for City and Transportation
Planning 1 14. Practice on GIS for City and Transportation Planning 2 15. Practice on GIS for City
and Transportation Planning 3

Evaluation Criteria) Achievement level of the each target is evaluated by the submitted essays and reports.
Score of 60points or over is required to clear the target. Students are required to clearr the both of
targets. Total score is average of the scores of two targets.

Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to students.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216797

Student) Able to be taken by student of other department

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — AR S IR OISR R SO Z &)
= Sanada (A411, +81-88-656-7578, sanajun@ce.tokushima-u.ac.jp)
= WATANABE (kojiro@ce.tokushima-u.ac.jp) (Office Hour: See the department notice board every
year)

(Office Hour: 74 X7

Advanced Geotechnical Engineering 4 units (selection)
Ryosuke Uzuoka)- Proressor / Georcaica. 4 GeoevRosveta Exiesrg, Cvi axp ExviRowevta. ENNezaG, IVEwIGeNT Stuctiaes o Mecaavcs Systevs ENoeewi
Katsutoshi Ueno!- Associate PRoFEsSOR / Grotecaicst 4 GEoENvROWENTAL Exciveekivg, CviL 40 ENVRONMEVTAL ENGNEERING, INTELLIGENT STRucrowes o Meckanics Svstevis ExoiveeRivg
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Target) The purpose of this lecture is to understand the method to analyze failure and deformation of soil
structures.

Outline) First the fundamental equations governing deformation/failure of ground and their finite element
formulations are given. Second the mechanical properties of soil and their elasto-plastic models are given.
Finally the numerical methods of the finite element method incorporated with the elasto-plastic models
are given to understand the deformation/failure of ground.

Style) Lecture

Keyword) Porous media thoery, elasto-plastic model, finite element method

Fundamental Lecture) “Methods for analysis of mathematical phenomena”(1.0, =p[Bb, “Advanced Soil
Mechanics”(1.0, =pIh

Relational Lecture) “Methods for analysis of mathematical phenomena”(0.5,
Mechanics”(0.5, =pI)

Requirement) Fundamental of fifferential/integral calculus and linear algebras are requried.

Notice) Homework for 8 hours before and after the class for 4 hours is required.

Goal)

1. To understand the fundamental equations governing deformation/failure of ground and their finite
element formulations

2. To understand the mechanical properties of soil and their elasto-plastic models

3. To understand the numerical methods of the finite element method incorporated with the elasto-plastic
models

Schedule) 1. Introduction 2. Porous mediea theory 3. balance equations (1) 4. Balance equations (2)
5. Constitutive equations 6. Governing equations 7. Weak forms (1) 8. Weak forms (2) 9. Time
integration 10. Newton-Raphson method 11. Newton-Raphson method (Exercise 1) 12. Newton-Raphson
method (Exercise 2) 13. Linearization of weak forms (1) 14. Linearization of weak forms (2) 15.
Finite element formulation (1) 16. Linearization of weak forms (2) 17. Nnumerical analysis (Exercise 1)
18. Nnumerical analysis (Exercise 2) 19. Elasto-plastic model (1) 20. Elasto-plastic model (2) 21.
Fundamental mechanical property of soil 22. Elasto-plastic model of soil (1) 23. Elasto-plastic model of
soil (2) 24. Elasto-plastic model of soil (3) 25. Two dimensional analysis (1) 26. Two dimensional
analysis (2) 27. Two dimensional analysis (3) 28. Two dimensional analysis (4) 29. Numerical analysis
(Exercise 1) 30. Numerical analysis (Exercise 2) 31. Numerical analysis (Exercise 3) 32. Numerical
analysis (Exercise 4)

Evaluation Criteria) The Score is calculated by the efforts such as exercises and reports, and higher than
60 percent passes the grade.

Textbook) The text book is given in the class.

Reference) The text book is given in the class.

Webpage) https://uls.is.tokushima-u.ac.jp/u-learning/index.php

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216617

Student) Students in other courses can take this lecture.

Contact)
= Uzuoka (A401, +81-88-656-7345, uzuoka@ce.tokushima-u.ac.jp) (Office Hour: Monday, afternoon)
= Ueno (A504, +81-88-656-7342, ueno@ce.tokushima-u.ac.jp) (Office Hour: “BlDigREZ SO Z &)

=pB), “Advanced Soil

Advanced Earthquake Engineering 2 units (selection)
Atsushi Mikami - AssociatE PROFESSOR / STRucruRaL EaivezivG, CIviL b EXVRONVENTAL ENGINGERING, INTELLGENT STRucruRes axp Meckavics Svstevis ENGIEERING

Target) To learn fundamental knowledge in Earthquake Engineering.

Outline) To provide students with fundamental knowledge in Earthquake Engineering including (1) Seismology
(2) Ground Motion (3) Finite Element Analysis.

Style) Lecture

Keyword) seismology, wave propagation theory, ground motion, finite element analysis
Relational Lecture) “Advanced Structural Dynamics”(0.5, =pl@)

Requirement) Fundamental knowledge of dynamics of structures

Goal) To understand fundamental knowledge in earthquake engineering

Schedule) 1. Introduction 2. Earthquake Mechanism 3. Fault Model 4. Propagation of Seismic Waves
5. Surface Ground Motions 6. Probabilistic Analysis Methods for Input Ground Motion 7. Synthesis
and Simulation Methods Stochastic for Input Ground Motion 8. Microtremor Measurments and Analysis
9. Seismic Response of SDOF 10. Seismic Response of SDOF 11. Seismic Response of MDOF 12.
Seismic Response of MDOF 13. Seismic Response of MDOF 14. Kinematic Soil-Structure Interaction
15. Inertial Soil-Structure Interaction 16. Seismic Soil-Structure Interaction

Evaluation Criteria) Evaluation by Reports, Minimum Requirement=60%

Textbook)

o Introduction to seismic spectral analysis
o Finite Element Method

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216748

Student) Able to be taken by only specified class(es)

Contact)
= Mikami (A512, +81-88-656-9193, amikami@ce.tokushima-u.ac.jp)

(or by appointment))

(Office Hour: Friday, 16:00-19:00

Advanced reinforced concrete engineering 4 units (selection)
Takao Uedal- Proressor / Paivg o Desay Systews Evoieeivg For Ineastauctures, Cvi. asp ExvRosyeNtst ExciveeRivc, IeLuiGext Stauctumes axp Mecavics Svstevis ENciveeR
Takeshi Watanabe - Associate PROFESSOR / Smucrurat, ExaneeiG, Crvi. ap ExvRowveNTaL ExciveekiG, ITeLLiGeNr SteuctuRes anp Mechaxics Systevs ENGNEERNG

Target) The objective of this subject is to understand the recent technology on methods of structual analysis
of reinforced concrete structures and the recent technology on maintenance of reinforced concrete structures.

Outline) It is important that understanding the new type structures, the design method and the analytical
method of concrete structures to realize a durable, safe and low-priced concrete structure. In this lecture,
the realizing method of high performance concrete structures and the application of finite element method
for concrete structures is explained, including the new type structures, application of new materials for
concrete structures, PRC structures, the durability design and the slife cycle design. A lecture items is as
follows. 1. Deteriration mechanism RC structures. 2. Evaluation of durability of RC structures. 3. Repair
method of RC structures. 4. Programming of bending analysis for RC and PRC structures using the fiber
model. 5. Basic concept of durability design. 6. Basic concept of life cycle design. 7. Engineering ethics
for civil engineers.

Style) Lecture and excercise, Practice

Keyword) programming of bending analysis, new materials nad new construction methods, field visit,
deterioration mechanism, evaluation of durability, repair method, life cycle design

Requirement) It is necessary for students to learn the basic attainments on the concrete technology and
reinfroced concrete mechanics.

Notice) Each subject is lectured for 180 minutes such as two times as the lecture’s time of usaally other
subject. So be careful.

Goal)

1. The purpose is to understand the recent technology on methods of structual analysis of reinforced
concrete structures and the recent techinology on materials and construction methods concerned wtih
reinfroced concrete structures.

2. The purpose is to understanind the recent techinology on maintenance of concrete structures.

Schedule) 1. Guidance and Programming of bending analysis for RC and PRC structures using the fiber
model (1). 2. Programming of bending analysis for RC and PRC structures using the fiber model (2).
3. Recent technology on application of the new materials for reinfroced concrete structures(l). 4. Recent
technology on application of the new materials for reinforced concrete structures(2). 5. Recent technology
on the new construction methods for reinforced concrete structures(l). 6. Recent technology on the new
construction methods for reinforced concrete structures(2). 7. Field vist. 8. Enginnering ethics in practice
the case study approach on construction of concrete stuructures. 9. Deterioration mechanism of reinforced
concrete structures (1). 10. Deterioration mechanism of reinforced concrete structures (2). 11. Evaluation
of durability of reinforced concrete structures (1). 12. Evaluation of durability of reinforced concrete
structures (2). 13. Repair method of reinforced concrete structures (1). 14. Repair method of reinforced
concrete structures (2). 15. Life cycle design of reinforced concrete structures. 16. Preliminary

Evaluation Criteria) Evaluate by reports for each subject.
Textbook)
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o Handout of photo copying materials for each subject (Hashimoto).
o Infrastructure Maintenance Engineering, University of Tokyo Press (Ueda)
Reference) Standard Specifications for Concrete Structures, “Maintenance”
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216775
Contact) . —
= Ueda (A502, +81-88-656-2153, ueda@ce.tokushima-u.ac.jp) (Office Hour: 4EfEC &2 RlDIgR %
S5 &)
= Watanabe (A506, +81-88-656-7320, watanabe@ce.tokushima-u.ac.jp) (Office Hour: B & 12228}
DETRESRTE L)

4 units (selection)
Teacher of course

Advanced Lecture in Technical English

Target) The purpose of this subject is to develop the ability of reading comprehension of English technical
papers of each special field.

Outline) First, a technical paper of each special field is selected by students according to their teacher’s
instruction. Next, understanding of selected paper and translation of it into Japanese are made. Finally,
translation reports are submitted and presented to their respective teachers. Number of papers selected in
each semester is one.

Style) Portfolio

Keyword) technical English, reading comprehention, translation into Japanese

Fundamental Lecture) “Introduction to Technical English’(0.5)

Relational Lecture) “Advanced Civil and Environmental Engineering Seminar”(0.5, =p[[3)

Requirement) Students are required to have fundamental knowledge of English.

Goal) To translate English technical papers of each special field into Japanese.

Schedule) 1. Guidance 2. Selection of a technical English paper in the first semester. 3. Reading
comprehension and translation into Japanese. 4. Submission of translation report 1. 5. Oral examination
1. 6. Selection of a technical English paper in the second semester. 7. Reading comprehension and
translation into Japanese. 8. Submission of translation report 2. 9. Oral examination 2.

Evaluation Criteria) Both of the reports(No.l & No.2) are marked out of 50 and those marks are summed
up. The passing mark is 60.

Textbook) Tech Talk Pre-Intermediate (Oxford University Press)

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216614

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair

Technical English Conversation 2 units (selection)
Angus McDonald-Alexander - Foreion Teacher / 7974 77Y v 220 =l

Atsushi Mikami - AssociatE PROFESSOR / Sucrirat Exoneeri, Crvi. o EXvRONVENTAL Eciveekic, INTELLGRNT STRucTuRes anp. Mechawics SYSTevs ENGINEERNG

Target) The purpose of this subject is to develop technical English conversation ability of students who aim
to be an international engineers.

Outline) Lecture and exercise on technical English conversation are given by a foreign teacher. In addion,
preraration for TOEIC is partially included in this class.

Style) 5% (Speaking HH/Dy)

Keyword) technical English, English conversation, TOEIC

Fundamental Lecture) “Introduction to Technical English’(0.8)

Relational Lecture) “Advanced Civil and Environmental Engineering Seminar”(0.5, =p[I3)
Requirement) Not specified.

Goal) To be fairly good at speaking English as a future engineer.

Schedule) 1. Introduction and pre-course test. 2. First meeting and spelling 3. Saying what you want.
4. E-mail addresses and telephone messages 5. Describing controls, facilities and tests 6. Describing
features, materials, shapes 7. Explaining what things do and dimensions. 8. Tools and equipment 9.
Warning signs 10. Locating things 11. Suggesting solutions 12. Work tasks 13. Explaining functions
14. Reporting damage 15. Describing a project 16. Test

Evaluation Criteria) Based on attendance and test score.
Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216613
Student) Able to be taken by only specified class(es)

Contact)
= Mikami (A512, +81-88-656-9193, amikami@ce.tokushima-u.ac.jp) (Office Hour: Friday 9:30~ 11:00)

Note) English-Japanese and Japanese-English dictionaries should be brought without fail.

Advanced Structural Design 2 units (selection)
Fumiaki Nagao - Proressor / Smuctura. Evaeeuie, (v aw Exvioswevia. Exoneekie, INeuicet Stucreaes axo Mecavics Svstevs ExciveeRng
Minoru Noda'- Associste ProFESSOR / SwucturaL Bxciveexnc, (i a5 ExvioweNtst. Exaieeriv, INTewuceyt STrucrures axp Mectavics Systens Exciveenivg

Target) The purpose of this class is to evaluate the safety of structures based on the probabilistic models
for static and dynamic lords and resistance variables and structural reliability theories

Outline) The probabilistic models for static and dynamic lords and resistance variables, some structural
reliability theories and outlines of recent topics to structural design are explained.

Style) Lecture

Keyword) safety of structures, probabilistic models for loads, structural reliability theories

Relational Lecture) “Advanced Structural Dynamics”(0.5, =pl@)

Goal) To understand the safety of structures

Schedule) 1. probabilistic models for static and dynamic lords and resistance variables 1 2. probabilistic
models for static and dynamic lords and resistance variables 2 3. probabilistic models for static and
dynamic lords and resistance variables 3 4. probabilistic models for static and dynamic lords and
resistance variables 4 5. probabilistic models for static and dynamic lords and resistance variables 5 6.
limit state of structures 1 7. limit state of structures 2 8. evaluation of structural safety 1 9. evaluation
of structural safety 2 10. evaluation of structural safety 3 11. evaluation of structural safety 4 12.
evaluation of structural safety 5 13. recent topics to structural design 1 14. recent topics to structural
design 2 15. recent topics to structural design 3

Evaluation Criteria) evaluated by attitude in class (80%) and reports (20%)

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216638

Contact)
= ﬁa}%%;é(AEES, +81-88-656-9443, fumi@ce.tokushima-u.ac.jp) (Office Hour: [ 2 & ICARIOER %
= goﬁ%%-(A51t)+81-88-656-7323’ noda@ce.tokushima-u.ac.jp) (Office Hour: £ &2 2RO R %

ZHT5T L)

Urban and Regional Planning 2 units (selection)
Akio Kondo - Proressor / Sociw Exvrowest Systevs Exciveeaic, Ecosvsten Exoveeisg, Eskmr av Lire EvRowetaL ENoiveeRig

Target) The concept and technique to describe not only the vision but also design in the future urban and
regional plan are lectured.

Outline) The technique of urban and regional planning is explained using various materials in practical
planning. The debate is introduced to develop the ability in design of planning for students.

Style) Lecture and excercise
Keyword) urban and regional planning, proposition of vision, planning design
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Fundamental Lecture) “Advanced Environmental Systems Engineering”(0.2, =p[33)

Relational Lecture) “Information Engineering of Regional Environment”(0.8, =p[I3)
Requirement) FfiZ7 L

Notice) Fflc7Z L

Goal) To understand the concept and technique to describe the future urban and regional plan.

Schedule) 1. Guidance and purpose of this subject 2. Examples of urban planning 3. Examples of
regional planning 4. Planning and law 5. Examples of application of law 6. Economic analysis in
planning (Theory) 7. Economic analysis in planning (Application) 8. Concept of systems analysis in
planning 9. Application of systems analysis in planning 10. Explanation of Exercise 11. Exercise of
planning 1 12. Exercise of planning 2 13. Presentation of planning 14. Discussion about the future of
region 15. Discussion about the vision of region

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216799
Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp) (Office Hour: H I H9-10XIR)

Note) FficZ L

—

Advanced building construction 2 units (selection)

Shoji Miyamoto - PARr-TiME LECTURER

Target) The purpose of this subject is to learn the bases of structure design caluculation and seismic safety
evaluation of a building construction.

Outline) In this subject, invited extraordinary lecturer, who is a first class authorized practical architect and
builder, introduces design calculation and seismic safety evaluation of a building construction.

Style) Lecture

Keyword) design calculation, seismic safety evaluation

Fundamental Lecture) “Introduction of Architecture’(0.5), ‘/Architectural Environmental Engineering’(0.5),
“Architectural Planning’(0.5)

Relational Lecture) “Advanced Fracture and Structural Mechanics”(0.5, =p[Z)

Requirement) Student are required to have a good understanding of undergraduate-level structure mechanics.

Goal) To understand the bases of design calculation and seismic safety evaluation of a building

Schedule) 1. Guidance/Introduction 2. Basis of design calculation (part 1) 3. Basis of design calculation
(part 2) 4. Basis of design calculation (part 3) 5. Basis of design calculation (part 4) 6. Basis of
design calculation (part 5) 7. Basis of design calculation (part 6) 8. Basis of design calculation (part 7)
9. Basis of seismic safety evaluation (part 1) 10. Basis of seismic safety evaluation (part 2) 11. Basis
of seismic safety evaluation (part 3) 12. Basis of seismic safety evaluation (part 4) 13. Basis of seismic
safety evaluation (part 5) 14. Basis of seismic safety evaluation (part 6) 15. Basis of seismic safety
evaluation (part 7) 16. Assignment of term paper

Evaluation Criteria) Assignments count 100%

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216645

Student) Able to be taken by only specified class(es)

Contact)
= Miyamoto(s.miyamoto@viola.ocn.ne.jp)
= SAto(A511, sato@ce.tokushima-u.ac.jp)
= Nariyuki (A510, +81-88-656-7326, nariyuki@ce.tokushima-u.ac.jp)

0)

(Office Hour: Monday 16:20-17:5

Principles of Disaster Risk 2 units (selection)
Yasunori KozuKi - Proressor / Soci. Exvrowet Sistevs Exaiveexnc, Ecosvstem Exoiveeaisc, Eak ap LiFe EXVRONVENTAL ENGINEERING
Ryoichi Yamanakal- Associste ProressoR / Soci. Exvrowesr Systevs ExaieenG, Ecosisten Exoneeen, Eakri o L ExvRONVENTAL EXGNeERNG

Target) To understand concept of risk, risk management, damage reducing measure ability to natural disaster

Outline) To understand histrical earthquakes and tsunamis , characteristics of earthquake and tsunami,
prediction of damage , to cultivate presentation skill and debate ability.

Keyword) earthquakes and tsunamis, disaster prevention assessment, risk management

Relational Lecture) ‘Principle of Environmental Risk[’(0.5)

Goal) Training-up of technical knowledge to the natural disaster, the basic knowledge which can correspond
to the risk management and the crisis management

Schedule) 1. Histrical Earthquakes in Japan 2. Histrical Tsunamis in Japan 3. Characteristics of Earthquake
4. Characteristics of Tsunami 5. Generation Characteristics of Nankai Earthquake 6. Generation
Characteristics of Nankai Earthquake and Tsunami 7. Disaster Prevention for Earthquakes and Tsunamis
8. Disaster Prevention Assessment for Earthquakes and Tsunamis 9. What is Risk Management ? 10.
Practice of Risk Management for Earthquakes and Tsunamis(l) 11. Practice of Risk Management for
Earthquakes and Tsunamis(2) 12. Presentation of Tsunami Risk Assessment 13. Study tour:The January
17, 1995 Hyogoken-Nanbu earthquake 14. Study tour: Nankai Earthquake in Tokushima 15. Study
tour:Tokushima Disaster Prevention Center

Evaluation Criteria) Assignments Count 100%

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216659

Student) To be limited to students of course

Contact)
= Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp) (Office Hour: XIEH, 14:35 225

16:05, 18:00 75 19:30)

Note) ¥Z3E% %13 2 X, 2 IR DOEZERRIMIC 2 RO PH & 2 KOEEZ LS5 A TREZR TS Z

&S, BEEOBEE AR O DICHETH .,

mitigation engineering 2 units (selection)
Ryoichi Yamanakal- Associste ProFessoR / Socia. Exvrowesr Systevs ExaieenG, Ecosisten Exoneeen, skt awo Lie ExvRONVENTAL EXGeeRG

Yasunori KozuKi - Proressor / Socu Exvrowet Sistevs Exaiveexnc, Ecosvstem ENoiveeaisG, Eak ap LiFe EXvRONVENTAL ENGINEERING

Takashi Nakanishi - Paxr-mive Lecrurer / #4874, Ken Hirai - Parr-ive Lecturer / 58580

Target) To understand the background and the significance of mitigation and to acquire fundamental
principles of mitigation technique.

Outline) To explain concept, history, technology and examples of mitigation for national land development
and global environment problems

Style) Lecture

Keyword) mitigation, coastal environment, ecosystem, environmental restoration

Fundamental Lecture) “Principles of Disaster Risk”(1.0, =p[4), “Urban and Regional Planning”(1.0, =p[[3)

Relational Lecture) “Advanced Environmental Ecology”(0.5, =pld), “Advanced Environmental Systems
Engineering”(0.5, =pB33)

Goal) To acquire ideas and fundamental of mitigation

Schedule) 1. Introduction 2. Deterioration of costal environment 3. Mitigation for coastal environment(1)
4. Mitigation for coastal environment(2) 5. Mitigation for coastal environment(3) 6. Mitigation for
coastal environment(4) 7. Environmental Risk 8. Mitigation of global environment problems(1) 9.
Mitigation of global environment problems(2) 10. Discussion: Mitigation for land development(l) 11.
Discussion: Mitigation for land development(2) 12. Discussion: Mitigation for land development(3) 13.
Discussion: Mitigation for land development(4) 14. Discussion: Mitigation for land development(5) 15.
Examination 16. Discussion

Evaluation Criteria) Evaluate learning results by reports, debates and examination
Textbook) To be introduced in the class
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Reference) To be introduced in the class
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216894
Contact)
= Yamanaka (fREWFZEFERR (T 24)504 5%, +81-88-656-7334, yamanaka@eco.tokushima-u.ac.jp)
(Office Hour: Tuesday 14:35-17:50)
Note) Preparation (2 hours) and review (2 hours) is required for each class.

Information Engineering of Regional Environment 2 units (selection)
Masashi Okushima - Associate PRoFESSOR / Socta Exviowet Svstevis Eaiveekinc, Ecosvstem ENoiveenisG, Eak ap Lire EXVRONVENTAL ENGINEERING

Target) The information of regional environment, technique of analysis and information management are
explained. The method and technique using for application of environmental information to development
of regional policies are lectured.

Outline) The information of regional environment, technique of analysis, information management and
geographic information system are explained using the various kinds of materials and examples in practical
planning.

Style) Lecture and excercise

Keyword) information of regional environment, technique of analysis

Relational Lecture) “Urban and Regional Planning”(0.8, =plD3),
Engineering”(0.2, =pB33)

Requirement) F#ic7 L

Notice) Please download files for this lecture from u-learning system, print out and take to the lecture room.
The materials are not distributed in the lecture.

Goal) To obtain the knowledge of the information of regional environment, technique in survey, information
management and computer aid systems, and apply them to design of regional plan and political simulation.

Schedule) 1. Bayes&apos; theorem 2. discrete choice analysis 3. expert system 4. fuzzy reasoning 5.
neural network 6. genetic algorithm 7. decision tree 8. analytic hierarchy process 9. fuzzy integration
10. game theory 11. evolution game theory 12. reinforcement learning 13. complex system 14.
presentation of results of exercise : part 1 15. presentation of results of exercise : part 2

Evaluation Criteria) Evaluation of calculation exercises and final presentation count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://uls01.ulc.tokushima-u.ac.jp/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216753

Student) Able to be taken by only specified class(es)

Contact)
= Okushima (ECO 603, +81-88-656-7340, okushima@eco.tokushima-u.ac.jp)

Note) Rl L.

“Advanced Environmental Systems

Advanced Civil and Environmental Engineering Seminar 4 units (compulsory)

Teacher of course

Target) The first purpose of this subject is to obtain the fundamental knowledge regarding research theme
and develop the abilities to find and solve problems and present the results of research. The second one
is to improve the ability to communicate in English by taking TOEIC.

Outline) Papers regarding research theme are read. The reports on contents of those papers are submitted to
your own techears. The contents of those reports are presented at seminars. In addition, taking TOEIC is
required.

Style) Portfolio

Keyword) civil and environmental engineering, paper, seminar, TOEIC

Relational Lecture) “Technical English Conversation”(0.5, =p[I3), “Advanced Lecture in Technical English”(0.5,
=p[}

Notice) Students should follow their own teacher’s advices on how to find papers to be read and schedule
for seminars and promptly inform their own teachers of scores on TOEIC every time without fail.

Goal)

1. To obtain the fundamental knowledge regarding research theme and the presentation ability.
2. To get a larger score on TOEIC than criteria set separately by specified course.

Schedule) 1. Guidance 2. Seminar on research theme 3. TOEIC

Evaluation Criteria) Attainment level of goal 1 is evaluated by presentations and submitted materials in
seminars and passing mark is 60%. Attainment level of goal 2 is evaluated from the score on TOEIC
and passing mark is 60%. To get credits of this subject, it is necessary to pass both criteria. Grade is
finally calculated by summing both marks with the weights of 60% and 40%, respectively.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216644

Student) Able to be taken by only specified class(es)

Contact)
= Nariyuki (A510, +81-88-656-7326, nariyuki@ce.tokushima-u.ac.jp) (Office Hour: FEEZ & ICERIDg

ReZMd s L)

= Committee Member of School Affair

Advanced Civil and Environmental Engineering Exercise 4 units (compulsory)

Teacher of course

Target) The purpose of this subject is to obtain deeper knowledge of related phenomena and develop the
abilities to find and solve problems and creativity through some exercises toward each Master’s thesis.

Outline) Exercises for discovering and solving various problems related to research theme are performed.

Style) Portfolio

Keyword) exercise, discovery of problem, solution of problem, civil and environmental engineering

Goal) To understand how to discover and solve problems regarding research theme.

Schedule) 1. Guidance 2. Discovery of problems 3. Investigation on the method for solving problems 4.
Report

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216639

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair

Advanced Civil and Environmental Engineering Laboratory 4 units (compulsory)

Teacher of course

Target) The purpose of this subject is to obtain deeper knowledge of related phenomena and develop the
abilities to find and solve problems and creativity through some experiments and investigations toward
each Master’s thesis.

Outline) Experiments and investigations are performed toward Master’s thesis.
Style) Portfolio

Keyword) experiment, investigation, Master’s thesis

Goal) To understand how to discover and solve problems regarding research theme.

Schedule) 1. Guidance 2. Discovery of problems 3. Designs of experiments and Investigations 4.
Experiments and Investigations 5. Report (Master’s thesis)

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216643
Student) Able to be taken by only specified class(es)

Contact)
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= Committee Member of School Affair

Advanced Internship on Civil and Environmental Engineering 4 units (selection)
Teacher of course

Target) To make clear images on future jobs from wider aspects and increase knowledge and technical skill
to the levels applicable in actual scenes.

Outline) Actual works at out of the university such as research institutes, governmental office, private
enterprise, etc. are experienced for 180 hours. Students who want to take an exam of registered architect
need to execute practical training about architectural design or construction management in company or
governmental office.

Style) Portfolio

Keyword) internship, extension, special knowledge, special technique

Notice) Propriety and place of practice must be decided after a consultation with a supervisor.
Goal) To master practical knowledge and technical skill.

Schedule) 1. Guidance 2. Consultation with supervisor about practice 3. Practical Exercise 4. Report 5.
Presentation

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216640
Student) Able to be taken by only specified class(es)

Contact)
=

Note) Practice place of students who want to take an exam of registered architect is company or
governmental office which is possible to work about architectural design or construction management.
Advisor of the case is first-class registered architect who is recognized by the department.
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Intelligent Structures and Mechanics Systems Engineering — Mechanical Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects

Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581, ...t [
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical DUSINESS. ... .....ouiiuniititni i 13
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer.................covueuenenenennns VK|
Long-term Internship (M) ... Yamanaka .................oeuneunnmuneen et 18
Advanced Lecture in Theory of Business Models ...Yamanaka * Yoshida - Tamaari * Part-time Lecturer. ... . 119
International Advanced Technology and Science 1 ...Murakami..................c.oiiiiiiiin... LL9]
International Advanced Technology and Science 2 ...Murakami.............o.vuiireniiineneanennan.d L19]
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................ 119l
Internship (V) ..o e e e 20|
Venture Business (VL) . ........oiiiniiit ittt e e ettt e 20|

e Common Subjects

Applied Fluid Dynamics ...Ishihara * Shigemitsu . .. ... .o.utuntt ettt ettt i ieaiennens 20l
Advanced Applied Dynamics of Machine ...Hino ............ ... i, 20)
Advanced Fracture and Structural Mechanics ...Murakami * Yonekura .............c.ooovuiuininnn.n... 21
Physical properties of materials ...Okada * Nishino ... .....o.iutiutiteti i eenas 21
Project Management ... Namerikawa © MOTINOTO . . . . ... v ot tvu ettt ettt e et e et e et ee e e e e e aanns (Al

e Departmental Subjects

Quantum mechanics and advanced lecture in quantum physics ...Michihiro

Superconductivity and superconducting materials ... Kishimoto..............oviiiiiiiiineninannn .

Advanced Computational Science ...Takeuchi............. .. ... i i 22]
Methods for analysis of mathematical phenomena ...Imai - Jin............ ..., 22]
Solid State TomicS ... NGKAMUIA . . . v vttt et ettt e e e e e e e e e e e e e e e e e e 23
SOlid MeChaniCS ... O0Shi « .. v vttt et e e e 23
Material Engineering ... Yoshida * TAKAZi . . ... ...ovvne ettt ettt et e e e et 23
Fluids Energy Conversion Engineering ...Fukutomi * Ichimiya..... ..., 23
Advanced thermodynamics ...Suekane * Kiyota . ... .....euuutenttnntentte et 24
VI ZIVE =B . Deguchi. ... oo 4
System DeSIZN ... KOMISHE . . ..ttt t ettt et et e e e e e e e e R4
Energy Conversion SyStem ... Nada..............ouinuentoneneeneteteent e
Digital Control Theory ... Mizutani. ...............ououintintt ittt 23]
Actuator Control Theory ... Miwa..... ... ... . e 23]
Measurement Science and Technology ...Iwata * Ukida ............ouiutiuinritiiiininnenenn..

Theory and Application of Non-traditional Machining and Metal Forming Processes ...Ishida - Nagamachi

Production and Manufacturing System ...Tada................ouiiiiiiinitineeniiieaiennnns 26|
Precision Machinery ... Yasui ® KuSaKa . . .. ... .uuttnuen ettt ettt ettt aeaes 26)
Micro-Nano Engineering ...Part-time LeCtUIer ... ..........ouiuiuiuininitit ittt ananaenns 27
Advanced Lecture on Semiconductor Nanotechnology ...Isu - Kitada.............covvtininrenennan... 27

e Specialized Exercise and Experiments

Seminar on Mechanical Engineering ... Teacher of COUISE. .. ..........couueurerrnerneennerneeeneenn..d o7
Exercise on Mechanical Engineering ...Teacher of COUISE..............c.ueereuneeueeuneeunaenaennn.l 7
Mechanical Engineering Labolatory ...Teacher of COUSE. . ............oeouuneeerneeeeneeeneenennnn.d

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parr-mive Lecturer, AKio lida - PARE-TIME LECTURER
Yasunobu Yamauchi - PAR-TiME LECTURER, - PARFTIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Requirement) No requierement

Notice) LN 4 HRIDHEHHEBEE 2D, KEDHKICIT RO 2 52,

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AIWFTEMEE 1 () 2. AINATEMERIEOBEL CRedF - TS (BIF) 3. FIFTAHEHIEE
OB GHIT - FHENERIESE) 81 4. FRFEW SRR ® (9D 5. Rrsrsell & R (b
(BEFE) 6. RINATEMEDEREE Z DG (3. K- WI%EAD (W) 7. SR OUIZEHHTE & RN HE
DHOJT (I 8. LAR— FHYE - H - BRINEOTINE I 9. R E O Fea s - R I
2B <- (UMW) 10, BEAFE DA TH < NS EBHEAGR-FPE LOMBEHEE- (L) 11 5Bz
DBISICE T BN M) 12. W8 & RdrteRE (RE) 13, AR O AN & i (HEIEIC L S
HREMES D) BRI) 14, MAMPEEDOH &R (EREIC X 2 BIREREST) () 15, A OF]
FEVER (RS K 2 BEREHEG D) @RH) 16, LA— IV - HX - RILTEOFTHSE EHEER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGRERH ) |Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

= School Affairs (Office Hour: Aign» 5 &:ME:8Ik3053 2> 517Rf1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiurn o Exaneet
First-line men with experience of practical business -Part-TivE LECTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) ii/1dH 2 HAMERDOHAENKD SN TS, 5 LAEHEEZZY, BIFIXFK 14 25 16 FEIC
PIT PRYFENR Y F +— 3 41000 thEFH, 2 FEL, Z2OHEZIZIDZRI N, 5B HKRIC
EEFRABZHHEL T ZEDORERITIILDLD 3, OB, IS5 LAEZMcbED T,
B R OIEIEA & < U K PEEIRBBERE AR U TRt S e TE U EREE PPREAR B%E
By TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) JEAICZIEHTDIFEIIMEE L T2, BHAELAE, BHAsEL, DROZHzADBEVLELH
20T, SNKSNBEHTZ L, #HMOH AIckD, SOEHOWRLEYH 3.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success 5. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / Paive s Desiay Systes ENGNERING For INRastRucTURes, CIviL aND ENVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES 4D MEchavIcs Systevis ENGINEERING

Emi Morimotol- AssisTaNT PROFESSOR / PLawiNg D Desioy SyStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT StRucTuRes axp Mectanics Systevs ExcivetRivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag nt, manag nt of technology

Relational Lecture) “Management Theory of New Business”(0.5, =plI8), “Long-term Internship (M)”(0.5,
=pl[8), “Advanced Lecture in Theory of Business Models”(0.5, =p[[@, “Project Management”(0.5, =pl7)
Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,

be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture “Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS L IR ORI R SIHO 2 &)
= Morimoto (BIRFZEEHMFEL ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 IFf ~ 16 IFf))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 A7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanakal- Proressor / PG 4o Desiay Svstevs ENIveeRiG For INerastrucTures, Civie ax EvRowvenTL ExeiveeivG, INTeLuiGeNT Structurgs axo Mectiavics Svstevss Exciveerivg

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGRERH ) |Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
Student) Able to be taken by only specified class(es)
Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus
hima-u.ac.jp) (Office Hour: (B~ E X~ ¥ —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 74 X7
U — AR SO E SO Z &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- PRoressor / P s Desay Systes BNGNERING For INRastRucTURes, CIvi. aND ENVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES 4D MEchavIcs Systevis ENGINEERING

Atsuya Yoshida - Proressor / Ittt of Sooo-Axrs aw Seivces, [ Tomoko Tamaari- Assistavt PRoressor / Ceviek for Cowusimy Revmiizaos

Part-time Lecturer

Target) FHfEAIEER MR AED 72D DE V2 R FIN OFEFE FENIERT 5.

Outline) - FFlE MTREAHUE D D - BB ED 2O D E Y 2 AEHOTEH & © 2 % 2T F IV Z FEINIC
BET2, ZNoOFRICKD, HCEIT 2 FEMARIONIET 2880, EELWd DIy - HiatkziEs
BZES. - EVRAETNVE, HWUSEHE - EEMEE T, BTV, B - S5 7L, ICT
EHETF AP KT 3, R, ICT IV ESIFEY R R TN LD ) £ 2020 fEiC T2 2RI
T2 Y A R MERETHARROCHAE2STH ST 5 R &8 USEid 5.

Requirement) JBEE XIS U, LIBICEIAT 2 (EHE, sOEEIZHEE) XEHE QMBS DOHAC DN T
1F,  HEHRESEICEEL TW B TER - MR A S Ml v Y — RRICRIGE < Z S 0.

Notice) iR A THIET 2. HEGMREL ZoBPIBLO HP ICTARTZ2DOTERT S L, <<
S WL 22 FEE O R R TOVER R >> T EBEE ) THREE% v o N2 coBdiER A cElid 5.
e 7—= VT (FAN—EE) bHHT S, OFPHR-1GUETHEL Y2 2T 7)V) RIS A 5
2%+ 11 H 27 0 ()~ 11 H 28 0 (H) B (35 110 ~ 45 12 i) OFPaisR-2(ICT £ % 2 €
FIV) * 12 4 21 H (K) HZEF v 282 6B 13 [0 ~ 5 15 [B) O%Gfie * 11 A 27 H (£)20:15-21:45
R BRI T2 2175, Al (ZN# 3,000 M)

Goal)

1. A2 TIE, BITERD 5N T B EOBISL S, EYRRI0Mlic, g, 850, AR,
s S, ICT 2 EHT 5.

2. TNTZERT B ZE2HBE I LAWS, SEAPET2HZ2ESHEEL, HEld252#Mtd5C
LT, MAENELTORREZHET.

Schedule) 1. 41 &> Z: & HH M @EEBRFEHIR) 2. HISPE & ITECH - 35 - EOBR-AFMAIT (LBSHT
R) 3. MR S U C oMM & iR REOMIIN & R), WARBT (B) B £50<
D) 4. HIRPAEEE S U C ORI &S AR AREOMEAN &%), SWATELT ((F) B £50<
D) 5. BRI ZTEH] L 2 BRI EGE © O 2 R R (R LS - 2R) 6. AN Y —
VM7= 1000 F MRS A, THEERILTREAH=R GREGEEE, RILTRHERES - iTHERE)
7. HIFHEIC DM A —F —flE v —F 2 7R Y 71 JRHEH @R PRI 8. HRICkS
WHIEO< D, 90 7 — VORI ZEH:BTATA - FHRE (BRW), MREK @@ EREEMDIR
B) 9. 280 0D < DA () 5 & D ARFEIERAR) 10, EESULAREL TREOM)
FH OSRBIGAETHA T @R 11, -E0ERE D72 6 U 2-Huls A - e o 2= 24l
BT —2 v ay Zulpsid FEERAEER) 12, ANERIRE D 72 6 U2 i A - iy s 2 2
Bl —2 > a2 v 7alhded: (EERYEHE) 13, ICT HE HHBE S REER), EAIT @A
SBIE) 14, ICT HEFHBM @ERREERR), EEMHF @ERSREH) 15, ICT HHE: & HEd (85
RFHIR), TAENT EEEREDE

Evaluation Criteria) $ZEHFDFT 20%), FNV—7T—2« MIARL K— b (&3 80%) TGS 3.

Textbook) EEFAS I 2. i, HhEE LT 3,000 FEUINT 2.

Reference) 23 HIHAN S 2 TiE.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture
people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.

Contact)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
HMofgrtiizSHo &)
Note) o fEiH « Ha BT 2 MiAE HulskAl4: & » & —FH (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — A& R — L R—

(Office Hour: #EEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstews Exciveeni, Mecussicst. Exonveeriv, INewuceyr Strucrures axo Mecaavics Svsteus Exciveeknvg

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Systevs EvoveeRG, Mecuavicar ExGiveeniG, INTELiGeNr SteucTuRes avp Mecuasics SYSTevs ENGNEERNG

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science
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Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2)
2. Igjnder(standing human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Target) This theme is concerned with Flow-induced vibration and noise. The aimof this theme is to
understand the generation mechanism and to learn the prediction and countermeasure techniques

Outline) In application of fluid dynamics, there are two aspects such as the performance and safty of
turbomachines. This theme discusses how the fluid dunamics is applied to the safty design about several
examples described below. 1. Vibration of turbomachine blade, 2. Flow-induced vibration of structures in a
piping syatem. 3. Vibration of heat exchanger tube bundles, 4. Areroacoustics, 5. Self sustaine tone, etc.
The aim of this theme is to understand their generation mechanisms and to train the ability of obtaining
the countermeasure’s plan

Keyword) aeroacoustics, flow-induced vibration, self-sustained tone, noise

Relational Lecture) “Energy Conversion System”(0.5, =p23), “Advanced Applied Dynamics of Machine”(0.5,
=p20

Requirement) Fundamental knowledge of fluid dynamics and vibration engiuneering is necessary

Notice) not specified

Goal) training of researcher and engineer in an enterprise

Schedule) 1. Guidance(Flow-induced vibration and noise) 2. Fundamental knowledge of acoustics(1)(Nature
of sound) 3. Fundamental knowledge of acoustics(2)(Distant attenuation of sound) 4. Fundamental
knowledge of acoustics(3)(Difraction of sound) 5. Intermediate tesut(l) and samarise 6. Aeroacoustics(1)
(Present state of investigation of aeroacoustics) 7. Aeroacoustics(2) (Kind of aeroacoustics and basic
equation) 8. Aeroacoustics(3) (Prediction method of sound from cylindrical body) 9. Aeroacoustics(4)
(Prediction method of sound from plate) 10. Intermediate test(2) and samarise 11. Flow-induced
vibration(1) (Examples of trouble) 12. Flow-induced vibration(2) (Cause of vibration of cylindrical
structure) 13. Flow-induced vibration(3) (Shirking of self excited vibration) 14. Flow-induced vibration(4)
(Steady drag force and random vibration) 15. Flow-induced vibration(5) (Vibration of tube array) 16.
Final test

Evaluation Criteria) aberage of tests (1)~ (3) and reports are summed with the weights of 7 and 3,
respectively, and the passing mark is 60%.

Textbook) prints

Reference) not specified

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216578

Student) Able to be taken by only specified class(es)

Contact)
= Ishihara (M518, +81-88-656-7366, ishihara@me.tokushima-u.ac.jp)

-17:00~ 18:00)

(Office Hour: KIEH

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Applied Fluid Dynamics 2 units (selection)
Kunihiko Ishiharal- Proressor / Meomvicat Svstevs, Mectvicat. ENGNeERING, INTELLIGENT STRucroes o Meckavics Svstevis ExcieeRiv

Toru Shigemitsu - Associate Proressor / Mectsvost S, Mectavica. Exaeeuie, Ivewioer Stucruaes avo Mecaavcs Sysrevs Evoveenie

Advanced Applied Dynamics of Machine 2 units (selection)

Junichi Hino\- Proressor / Ivewwcest Macies, Mecussicat Exaiveeaie, INTeioevr Staucrores a Meciavics Sistexs ExoiveeG

Target) The basic technologies which evaluate and control dynamic behavior of mechnical systems and their
applied technologies are made to master.

Outline) The theoretical and experimental modal analysis methods to grasp dynamic properties of structures
and derive mathematical models are studied. In recent vibration analysis, the vibration analysis procedures
with computers are of increasing mportance. The algorithms to solve eignevalue problems and numerical
Integration methods of ordinary differential equations are introduced. Subsequently, active and passove
vibration control methods of mechanical systems are studied are lectured.

Style) Lecture

Keyword) vibration analysis, modal analysis, vibration control

Requirement) Students are required to have a good understanding of undergraduate-level appied mechancs
and related subjects.

Goal)
1. To understand dynamic design method
2. To understand modal analysis
3. To aqcuire computer vibration analysis precedure
4. To understand vibration control method
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGRERH ) |Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Schedule) 1. Modeling of mechanical systems 2. Formulation of mechanical systems 3. Natural frequencies
and mode shapes 4. Eigenvalue problem and solution 5. Computational analysis of mechanical systems;
Runge Kutta Method 6. Computational analysis of mechanical systems; Newmark Method 7. Experimrntal
modal analysis; Vibration testing 8. Experimrntal modal analysis Modal identification; SDOF Merhod 9.
Experimrntal modal analysis Modal identification; MDOF Method 10. Active and passive control methods
11. Vibration control with a dynamic absorber 12. Vibration control and state equation 13. Vibration
control, pole placement method 14. Vibration control, observer 15. Vibration control, optimal control
16. Examination

Evaluation Criteria) Assignments count 50% and examinations count 50%

Textbook)
o Printed synopses are used.
o To be introduced in thte class
Reference) To be introduced in thte class
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216706
Student) Able to be taken by only specified class(es)
Contact)
= Hino (M422, +81-88-656-7384, hino@me.tokushima-u.ac.jp) (Office Hour: monday 17.00-18.00)

Advanced Fracture and Structural Mechanics 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstevs Exciveerne, Mecussicss. Eonveeriv, INewucevr Strucrures axo Mecavics Svstews Exciveeknvg
Daisuke Yonekural- Associate PROFESSOR / Proucrio Systevs ExoieekivG, MeckavicaL ENGINGERNG, INTELLIGENT STRucrumes anp MeckaNics SYSTEMS ENGINEERING

Target) Because the machine and structure should be safety, it is important to evaluate the stress distribution
in front of the defect like crack which is in the component of machine. In Fracture Mechanics, the
stress distribution is expressed by stress intensity factor, K. Also, the fracture of component depends on
fracture toughness of material. In this lecture, it is explained that for the defect like crack, how the
stress intensity factor is expressed. It is then mentioned that how the fracture is toughness evaluated. The
students should submit the reports each exercises. Finaly, the knowledge of safety design and fracture
prevention for machine and structure can be mastered.

Outline) The purpose of fracture mechanics is the evaluation of the strength and fracture of machine and
structure and then is the guarantee of safety of machine and structure. We should study the mechanical
behavior of crack, the stress distribution in front of crack, the fracture analysis by fracture mechanics and
the nonlinear mechanical behavior of elastic-plastic state. It is explained the theory of safety design and
prevention of fracture for machine and structure.

Keyword) fracture, safety design, crack, machine/structure, stress intensity factor

Relational Lecture) “Solid Mechanics”(0.5, =pl3), “Material Engineering”(0.5, =pl3), “Physical properties
of materials”(0.5, =pZIh

Goal)
1. Concept of Fracture Mechanics
2. Application to fracture anaysis of stress intensity factor
3. Concept of Fracture Toughness
4. Concept of J Integral

Schedule) 1. Introduction of linear fracture mechanics 2. Stress intensity factor 3. Fracture toughness and
fracture analysis 4. Safety design of machine by fracture mechanics 5. Elastic-plastic deformation in
front of crack tip 6. Linear and nonlinear fracture mechanics 7. Midterm examination 8. Concept of J
integral 9. Evaluation method of J integral 10. Fracture toughness by J integral 11. Condition of
fracture initiation 12. Stabe and unstable fracture 13. Application of nonlinear fracture mechanics 14.
Fracture analysis by nonlinear fracture mechanics 15. Summary 16. Final examination

Evaluation Criteria) Over 60% of group discussion, reports and examination
Textbook) Prints
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216811

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp) (Office Hour: Monday 16:00-
17:00)

Physical properties of materials 2 units (selection)
Tatsuya Okada - Proressor / Mectsicat Scice, Mectavica Eveivezae, IELLGeNT SrRuctuRes o Meckaics Systews ENGNEERIG
Hideo Nishino!- Associate Proressor / Mictavicar Seexce, Mecsvicar EGNeivG, INTELLGENT StRueTiRes axp Mechavics Systevs ENGivgeRG

Target) Electron microscopy, the most effective observation method of crystallographic defects which dominate
mechanical properties of materials, is briefly discribed. Ultrasonic propagation phenomena depending on
the elastic properties of materials and their applicaitons are also described.

Outline) Mechanical properties of crystalline materials are dominated by microscopic lattice defects. In the
first half of this lecture, transmission electron microscopy, a powerful experimental method for direct
observation of microscopic defects in materials, is discussed. Emphasis is put on the understanding of
crystal orientation determination from electron diffraction patterns, based on the idea of reciprocal lattice.
In the last half of this lecture, basic properties of wave propagation for ultrasonic material characterizations
are discussed. The aim of the lecture is to give ultrasonic propagation phenomena. Several theoretical
deductions of the wave equation from the continuity equation, the Navier-Stokes equation, the equation of
state and the energy conservation low, respectively, and wave simulations are also shown in the lecture.

Style) Lecture

Keyword) transmission electron microscopy

Fundamental Lecture) “Material Engineering”(1.0, =p[23)

Notice) 2-hour study before and after each lecture is necessary.

Goal)
1. To understand the Ewald sphere construction for the analysis of electron diffraction patterns.
2. To understand the wave equation for 3-dimentional anisotropic solid material and computer simulation
for wave-propagation.

Schedule) 1. Transmission electron microscope, Basic crystallography 2. Reciprocal lattice and diffraction
3. Indexing of electron diffraction pattern 4. Kikuchi pattern 5. Image from perfect crystal 6.
Contrast from planar defects 7. Contrast from dislocations 8. Introduction of wave propagations and
NDI techniques with ultrasounds 9. Displacement, stress and strain of 3-dimentional anisotropic solid
material 10. Methematical deduction of wave equation for 3-dimentioal anisotropic solid material 11.
Physical meanings of wave equation 12. Finite differential simulation of wave equation 13. Boundary
descriptions for wave equation 14. Physics for ultrasonic guided waves 15. Methematics for SH mode
guided waves 16. Examination

Evaluation Criteria) Assignment 50%, Examination 50%
Reference) 33 & e UM@Y) (NHZEER)
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216672

Contact)
= Okada (M616, t-okada@me.tokushima-u.ac.jp)
= Nishino (M618, +81-88-656-7357, nishino@me.tokushima-u.ac.jp)

Project Management 2 units (selection)
Susumu Namerikawa'- AssocisTe PROFESSOR / StucruraL ENaveeig, Cvi. an ENVRONVENTAL ENGNeERiNG, INTELiGeNT STRUCTURES 4D Mecavics Systevis ENGINEERING
Emi Morimoto|- AssisTaNT PROFESSOR / PLawiNG D Desioy SYStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT StRucTuRes axp Mectanics Systevs ENcvegRivg

Target) The purpose of this lecture is to understand PMBOK (Project Management Body of Knowledge),
which is global standard in project management.

Outline) This lecture is outlined as follows: A)Current of global standardize pivoted on U.S. in project
management. B)PMBOK (Project Management Body of Knowledge), which is global standard in project
management.

Style) Lecture

Keyword) PMBOK

Fundamental Lecture) “Construction Business Management’(0.2)
Goal) Understanding of project management body of knowledge

Schedule) 1. Guidance 2. Project and Project Management 3. Initiating Processes 4. Project Charter 5.
Scope and WBS 6. Resource Planning and Estimate 7. Control of Project Planning 1 8. Control
of Project Planning 2 9. Develop Project Planning 1 10. Develop Project Planning 2 11. Develop
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGRERH ) |Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Project Team 12. Performance Measurement Baseline 13. Change Control 14. Closing Processes 15.
Professional Responsibility 16. Semester Examination

Evaluation Criteria) Achievement level of the target is evaluated by the semester examination. Score of
60points or over is required to clear the target.

Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to students.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216875

Student) Able to be taken by student of other department

Contact)
= Namerikawa (A412, +81-88-656-9877, namerikawa@ce.tokushima-u.ac.jp) (Office Hour: * 7 1« X7
D —AEEC L ICEROBTR A BIRT B C k)

Quantum mechanics and advanced lecture in quantum physics 2 units (selection)
Yoshitaka Michihiro- Associste PRoFEssoR / Prooucrioy Svsteus Exciveeaive, Mechaviear ENcisezrisG, INTELLGENT SteueTues axb Mecavics Systens ENcivgeRive

Target) This class introduces the quantum mechanics.

Outline) Basics of quantum mechanics are introduced.

Style) Lecture

Keyword) quantum mechanics

Goal) To understand the outline of quantum mechanics.

Schedule) 1. Introduction 2. Variational method 3. Lagrangian 4. Hamiltonian 5. Poisson’s bracket
expression 6. Quantization 7. Operator 8. Wavefunction 9. Expectation value 10. Schrodinger equation
11. Example (1) the square well potential 12. Example (2) the linear harmonic oscillator 13. Angular
momentum 14. Example (3) hydrogen atom 15. Heisenberg equation 16. Field quantization

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216865

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: AH&H 17H¢-18HF)

Superconductivity and superconducting materials 2 units (selection)
Yutaka Kishimotol|- Proressor / Oprics, Mareriats o Devies, Opricat Systeus ENGeeRivG, Systevis Insovioy ExGiveeRi

Target) To understand basics and recent developments in superconductivity.

Outline) This class reviews quantum mechanics and introduces superconductivity and recent superconducting
materials.

Style) Lecture

Keyword) superconductivity, Cooper pair, superconducting energy gap, density of states, anisotropic
superconductivity

Goal) To understand the outline of superconductivity.

Schedule) 1. Introduction to superconductivity 2. Review of quantum mechanics (1), Schrodinger equation
and wave function 3. Review of quantum mechanics (2), operators and expected values 4. Review
of quantum mechanics (3), perturbation theory 5. Free electron model of metals 6. Phenomenological
theory of superconductivity 7. To understand Meissner effect on the basis of quantum mechanics 8.
Formation of Cooper pair 9. Formation of superconducting energy gap 10. Density of states, and energy
gap at finite temperatures 11. Introduction to Nuclear Magnetic Resonance method 12. Frontier of
superconductivity (1), strong coupling superconductor 13. Frontier of superconductivity (2), heavy Fermion
superconductor 14. Frontier of superconductivity (3), copper oxide high Tc superconductor 15. Summary

Evaluation Criteria) Reports on several subjects in the class.
Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216768
Contact)

= Yutaka Kishimoto (A202)

Advanced Computational Science 2 units (selection)
Toshiki Takeuchi - Proressor /P s Desioy Systeis ENGINEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MechaNIcs SYSTEVS ENGINEERING

Target) This class provides the basic technology for numerical calculation for the differential equation.

Outline) The numerical calculation methods for the differential equation are introduced.

Style) Lecture

Keyword) numerical analysis, numerical computation, differential equation

Fundamental Lecture) ‘Numerical Analysis|’(1.0), ‘Basic Mathematics/#73f553°# 1°(1.0), “Basic Mathematics
[R5 T°(1.0)

Relational Lecture) ‘Methods for analysis of mathematical phenomena/’(1.0), “Numerical Analysis’(1.0)

Requirement) Students have to understand basic mathematics of undergraduate-level.

Goal) To understand principle of numerical calculation methods.

Schedule) 1. Introduction to numerical simulation 2. Mathematical model 3. Lagrange interpolation 4.
Spline interpolation 5. Least squares method 6. Finite difference method 7. Arbitrary precision
formula 8. Application to ordinary differential equation 9. Application to partial differential equation 10.
Gauss-Seidel method 11. Successive Over-Relaxation method 12. Explicit method 13. Implicit method
14. Crank-Nicolson method 15. Numerical instabilities

Evaluation Criteria) Assignments count 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216625

Student) Able to be taken by only specified class(es)

Contact)
= Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp) (Office Hour: AKlEH
14:00-15:00)

Methods for analysis of mathematical phenomena 2 units (selection)
Hitoshi Imai - PROFESSOR / PLassiNg a Desioy Systeis ENGINEERING FoR INFRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUcruRes anD Meckavics SYSTEMS ENGINEERING
Cheng-Hai Jin - Proressor / Iurowt. Ceviee

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced. Especially, those in numerical
analysis are focused on.

Style) Lecture

Keyword) mathematics, numerical analysis

Fundamental Lecture) “Numerical Analysis/’(1.0)

Relational Lecture) “Advanced Computational Science”(0.5, =p[53)

Requirement) Only the premise that have studied basic mathematics.

Notice) #23% 1) 2L, 2 NFMIDFERIIIC 2 IO TH & 2 HOEE % L5 2 TREEZT 5
T &, PEEOMME E BTG D/ DIZhHETH 5.

Goal) Being able to understand a numerical scheme to one-dimensional boundary value problems for the
Poisson equation

Schedule) 1. Introduction to computer 2. Common sense in numerical computation 3. High-speed
computation (Parallel computing) 4. Finite difference method I 5. Finite difference method II 6. Finite
difference method III 7. Finite difference method IV 8. Finite element method I 9. Finite element
method II 10. Finite element method III 11. Finite element method IV 12. Boundary element method
I 13. Boundary element method II 14. Boundary element method III 15. Iterative method

Evaluation Criteria) Evaluation by the report.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216712

Contact)
= Imai(A220, +81-88-656-7541, The inquiry by means of the cellular phone or E-mail is not acceptabl
e) (Office Hour: Office hours: Thursday 14:00-15:00)
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Solid State Ionics 2 units (selection)
Koichi Nakamura'- Associate ProFessor / Prooicrioy Systevis ExaiveeRG, Mecuaicst Excieem, ITELiGext STRuctuRes axp Mecnavics Svstevis ENGiveeRG

Target) This class introduces topics in solid state ionics, conduction mechanism in ionic conductors and
techniques to study solid state ionics.

Outline) Basic experimental and theoretical approaches to understand solid state ionics are introduced and
discussed in terms of “ion dynamic” in ionic/superionic conductors.

Keyword) ionic conductor, ionic diffusion, secondary battery

Notice) %2 2B, 2 REOFZERRIIC 2 Ko FHE & 2 RfDEE %2 LS A TE¥EEZZIT 3
T &, BEEQMEE RSO 7D ETH S,

Goal)

1. To understand basic physical and chemical properties of ionic conductors.
2. To understand basic technique to study ionic conductors.

Schedule) 1. Introduction to solid state ionics 2. Band theory and conduction mechanism 3. Defect in
Tonic crystal 4. Diffusion in solid 5. Diffusion mechanism in solid 6. Solid electrolyte - Oxides,
Silver halide - 7. Solid electrolyte - Li compounds - 8. Mixed conductor 9. Electrical conductivity
measurement  10. Electrical conductivity on ionic conductors 11. Nuclear Magnetic Resonance 12.
Relaxation model in NMR 13. NMR on ionic conductors 14. Application - Ion secondary batteries -
15. Topics and Future in solid state ionics

Evaluation Criteria) Assignments count 100%.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216653

Contact)
= Nakamura (A216, koichi@pm.tokushima-u.ac.jp)

Solid Mechanics

2 units (selection)
Atsuya Oishi - Associare Proressor / Mechaicat Scexce, Mectavica Exeiezre, IVELLIGeNT SrRucTuRes o Meckaics Systevs ENGNEERIG

Target) The aim of this lecture is to master the fundamentals of the finite element method, which is
important in designing the strength of machines and structures.

Outline) Finite element formulations for heat conduction and stress problems are described, and numerical
methods used in the finite element analyses are also described.

Style) Lecture and excercise
Keyword) elasticity, finite element method
Fundamental Lecture) “Mechanics’(1.0), “Numerical Analysis/’(1.0), “‘Computational Mechanics/’(1.0)

Relational Lecture) “Advanced Computational Science”(0.5, =pB3), “Methods for analysis of mathematical
phenomena”(0.5, =p22)
Goal)
1. To understand a finite element formulation of a heat conduction problem
2. To understand a finite element formulation for stress analysis
3. To understand various numerical methods for finite element analyses

Schedule) 1. Brief introduction to the finite element method 2. Finite element analysis of 1-D heat
conduction problem 3. Finite element analysis of 2-D heat conduction problem 4. Formulation of 3-D
stress analysis 5. Finite element analysis of 3-D stress problem 6. Fundamentals of computer science 7.
Method of Numerical Integration (Newton-Cotes Integration Method) 8. Method of Numerical Integration
(Gauss Integration Method) 9. Solution of a system of linear equations (Direct method) 10. Fast direct
solvers 11. Solution of a system of linear equations (Iterative method) 12. Fast iterative solvers 13.
Solution methods for large-scale problems 14. Mesh generation algorithms 15. Mesh generation and
visualization algorithms 16. Final Examination

Evaluation Criteria) Assignment (30%), Examination(70%)

Reference)
o Theory of Elasticity 3rd, S.P.Timoshenka and J.N.Goodier, McGraw-Hill, 1970.
o O.C.Zienkiewicz and K.Morgan, Finite Elements & Approximation, Dover, 2006

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216655
Student) only corresponging students for the course

Contact)
= Oishi (M622, +81-88-656-7365, oishi@me.tokushima-u.ac.jp)

Material Engineering 2 units (selection)
Kenichi Yoshida - Proressor / Mecuicat Sciice, Mechavicat EXGINEERING, INTELLGENT STRucruRes anp Meckavics S¥sTevs ENGINEERING

Hitoshi Takagi- Proressor / Mectivica Seevce, Mecisica. ExGNeekiG, INTELGesT Stucrunes axo Meciavics Systevs ExGveeRng

Target) This class acquires the knowledge on solidification and growth, transformation, heat treatment,
thermomechanical treatment in materials, material structure control and composite materials

Outline) Recent research development is remarkable in the material field. Solidification and growth of
materials, transformation, heat treatment and thermomechanical treatment will be introduced from the
point of engineering view based on material science. Also up-to-date topics will be lectured on material
structure control and composite materials. Practices and repoprts will be imposed in each chapter to
evaluate results of students. This subject is related to industrial problems.

Style) Lecture

Keyword) the study of failure, material structure control, environment-friendly composites

Relational Lecture) “Physical properties of materials”(0.3, =pEZI), “Theory and Application of Non-traditional
Machining and Metal Forming Processes”(0.5, =p2&)

Requirement) Students are required to be interested in materials and have the good understanding of
material science in an undergraduate course.

Goal)
1. To understand the structural control of materials
2. To understand the mechanics of composites and the benign technology for envirnment

Schedule) 1. Introduction to the study of failure 2. Material engineering and ethics for engineers 3.
Innovation of material processing toward environmentally benign society 4. Barrier-free processing and
treatment of impurity elements 5. Construction of deformation process suppressing deteriorating effects of
impurites in steel material 6. High-strain rate flexible forming of aluminum and magnesium alloys 7.
Material structure control due to the thermomechanical treatment of steel materials 8. Up-to-date material
structure control technology 9. Concept of composite materials 10. Characteristics of composite materials
11. Functions of composite materials 12. Rule of mixture (modulus of elasticity) 13. Rule of mixture
(stress) 14. Environmental problem and recycle of composite material 15. Environment-friendly green
composites 16. Regular test

Evaluation Criteria) Regular test result 100%

Textbook)
o Not used (Yoshida).
o Will be introduced in the class (Takagi).

Reference) Will be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216667

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (M619, +81-88-656-7358, yoshida@me.tokushima-u.ac.jp) (Office Hour: Thursday and Frid

ay, 17:00 to 18:00)

= Takagi (M620, +81-88-656-7360, takagi@me.tokushima-u.ac.jp) (Office Hour: Friday 17:00-18:00)

Fluids Energy Conversion Engineering 2 units (selection)
Junichiro Fukutomi - Proressor / et Macaes, Mecavicat. EGNeeRG, INTELLIGENT SRucroes o Meckanics Svstevss ExciveeRiv
Masashi Ichimiya - ASSOCIATE  PROFESSOR / MechanicaL SySTens, MecHaNICAL ENGINEERING, INTELLIGENT STRUCTURES aND MEckANICS SYSTEMS ENGINEERING

Target) This class introduces united interpretation and manipulation for principles which dominates
characteristics of turbomachinery which transforms dynamical energy in fluids to mechanical work. This
class also aims to understand dynamics of viscous fluid which is fundamental to utilize fluid energy.

Outline) 1.Theoretical and experimental analysis method is introduced on flow condition of turbomachinery
and its characteristic. 2.Dynamics of viscous fluid which is fundamental to utilize fluid energy is introduced.
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Lecture heads are as follows. (1) Outline of fluid energy conversion, (2) Internal flow and performance
of centrifugal turbomachinery, (3) Internal flow and performance of axial turbomachinery, (4) Anomalous
phenomena of the turbomachinery, (5) Nature of viscous fluid, (6) Equations of motion for viscous fluid

Style) Lecture

Keyword) viscous fluid, equation of motion, energy conversion, turbomachinery

Fundamental Lecture) “Fluid Dynamics’(1.0), “Fluid Dynamics’(1.0), “Fluid Machinery/’(1.0)

Goal) To understand the principle which dominate the characteristic of turbomachinery and dynamics of
viscous fluid

Schedule) 1. Nature of viscous fluid 2. Motion of viscous fluid 3. Difference between viscous and
inviscid fluids, cylinder in inviscid fluid 4. Difference between viscous and inviscid fluids, cylinder in
viscous fluid 5. Similarity between viscous and inviscid fluids 6. Derivation of equations of motion for
viscous fluid 7. Interpretation of equations of motion for viscous fluid 8. Summary and examination for
viscous fluid 9. Hydrodynamics of centrifugal and diagonal turbomachinery 10. Hydrodynamics of axial
turbomachinery 11. Characteristics of turbocharger for automobile 12. Numerical simulation of internal
flow 13. Turbomachinery and noise 14. Anomalous phenomena of turbomachinery 15. One-dimensional
flow of compressible fluid 16. Examination for turbomachinery

Evaluation Criteria) Examination for viscous fluid counts 50 points and examination for turbomachinery
counts 50 points.

Textbook) Not used
Reference) Will be introduced in the class
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216902
Student) Able to be taken by student of other department
Contact)
= Fukutomi (M519, +81-88-656-7367, fukutomi@me.tokushima-u.ac.jp)
= Ichimiya (M520, +81-88-656-7368, ichimiya@me.tokushima-u.ac.jp)
17:00~ 18:00)

(Office Hour: ##E KIEEH,

Advanced thermodynamics 2 units (selection)
Tetsuya Suekane|- Proressor / Meciwicat Systevs, Mecuicat ENGiNezaG, INTELLGENT STRucrures avo Meciavics SYSTevs ENGiveeRG

Masanori Kiyota/- Associate ProressoR / Mecricat Svstevs, Meciicat EXGNEERING, INTELLGENT STRUcTuRes av Mectavics SYsTevs ENGIVeERING

Target) Quality of energy must be considered to promote effective utilization of energy as well as its
quantity. Exergy is suitable for that purpose since it is based on the second law of thermodynamics. So
understanding of exergy and its application to the practical systems are aimed to realize effective use of
energy. The latter part is an introduction to energy and environmental problems in modern civilization
based on enormous consumption of fossil fuel. Emphasis is placed on thermal engineering and fluid
dynamical aspects of efficient utilization of energy and the relationship between global environment and
material circulation.

Outline) Exergy analysis is used to realize effective use of energy. Exergy is stated and its use is ilustrated
by presenting some examples. Lecture items are 1)About exergy, 2)Exergy flow in the steam power plant,
3)Exergy of combustion process, 4)Exergy flow in the co-generation system. In the latter part, emphasis
is placed on the relation among the society, civilization, economics and technology from the viewpoints
of global warming and/or huge consumption of energy.

Keyword) exergy, global warming on the earth, fossil fuels

Requirement) The knowledge of engineering thermodynamics.

Goal)

1. Aquiring ability to apply exergy analysis to actual energy systems
2. Obtaining deeper understanding of entropy through examples of exeregy analysis
3. Understandings of energy and environmental issues from global point of views.

Schedule) 1. About exergy 2. Consevation of exergy 3. Calcuration of exergy 4. Exergy flow of steam
power plant 5. Second law analysis of combustion process 6. Exergy of fuel 7. Exergy flow of
co-generation systems (1) 8. Exergy flow of co-generation systems (2) 9. Environmental economics
and sociology 10. History of the earth 11. Global warming and carbon emissions of anthropological
activities  12. Conventional and un-conventional resources 13. Renewable energy 14. Carbon dioxide
capture and storage 15. Waste management and material circulation 16. Final examination

Evaluation Criteria) Scores of reports and final test are used at a rate of 6 to 4.
Textbook) Manuscripts prepared by the lecturer

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216810

Student) Able to be taken by only specified class(es)

Contact)
= Suekane (M521, suekane@me.tokushima-u.ac.jp)
= Kiyota (M522, kiyota@me.tokushima-u.ac.jp)

I TRV X — e

2 units (selection)
Yoshihiro Deguchil- Proressor / Mecricat Sistevs, Mecusicat. EXNeeaiG, INTELLGENT STRucrores av Mectavics SYSTevs ENGIEERING

Target) This class introduces the two- and three-dimensional steady-state heat conduction problems, a number
of heat transfer problems in either periodic or transient temperature variations and phase change problem.

Outline) The key problem of heat transfer is to determine the rate of heat transfer at a specified temperature
difference to estimate the cost, the feasibility and the size of equipment necessary to transfer a specified
amount of heat in a given time. In this class, following the two- and three-dimensional steady-state heat
conduction problems, a number of heat transfer problems in either periodic or transient temperature
variations and phase change problem are explained.

Style) Lecture and excercise

Keyword) multidimensional steady-state heat conduction, periodic heat conduction, heat transfer with
phase change

Requirement) Students are required to have a good understanding of undergraduate-level thermodynamics ,
hydrodynamics and related subjects.

Goal) To understand the solution of multidimensional steady-state heat conduction and heat transfer with
phase change problems.

Schedule) 1. Recent topics on heat transfer 2. Multidimensional steady-state heat conduction problem
(1) 3. Multidimensional steady-state heat conduction problem (2) 4. Quasi-steady-state heat conduction
problem (1) 5. Quasi-steady-state heat conduction problem (2) 6. Unsteady-state heat conduction problem
(1) 7. Unsteady-state heat conduction problem (2) 8. Unsteady-state heat conduction problem (3) 9.
Boundary layer theory in laminar flow (1) 10. Boundary layer theory in laminar flow (2) 11. Boundary
layer theory in laminar flow (3) 12. Heat transfer problem with phase change (1) 13. Heat transfer
problem with phase change (2) 14. Heat transfer problem with phase change (3) 15. Heat transfer
problem with phase change (4)

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216787

Student) Able to be taken by only specified class(es)

Contact)
= Teacher of course

Note) #Z3% 213 DIICIX, 2 RFRIOFEERHAIIC 2 RO TR & 2 KROEEZ L5 X THEHEE2Z TS
&S, BEEOBEE AR O DICBETH S,

System Design

2 units (selection)
Katsunobu Konishi - Proressor / Iveuuenr Macsses, Mecisicst ENGNEERG, INTELLGENT STRUCTURES axp MEcHavIcs Systevis ENGINEERING

Target) This class introduces some representative methods for control system design and image recognition

Outline) System design is a process in which scientific principles and engineering tools are used to produce
a plan which satisfy a hunan need. In this lecture, the control system design methods such as modeling,
equations of motion, modal analysis, obserber and controller, and the image recognition methods such as
neural network, support vector machine, mean shift and sparse template are explained.

Style) Lecture

Keyword) modeling, equation of motion, vibration control, neural network, support vector machine, mean
shift, sparse template
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGRERH ) |Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Fundamental Lecture) “Digital Control Theory”(1.0, =pR23)

Relational Lecture) “Advanced Applied Dynamics of Machine”(0.5, =p20)

Requirement) Students are required to have a good understanding of undergraduate-level design engineering
and automatic control theory.

Goal)
1. To understand the modeling and control methods for mechanical systems.
2. To understand the image recognition methods for object detection

Schedule) 1. Modeling 2. Equations of motion(l) 3. Equations of motion(2) 4. Modal analysis 5.
Vibration control(1) 6. Vibration control(2) 7. Simulation 8. Intermediate examination 9. Basic image
processing(1) 10. Basic image processing(2) 11. Basic image processing(3) 12. Image segmentation by
mean shift 13. Object tracking by sparse template 14. Object detection by neural network 15. Object
detection by HOG and SVM 16. Final examination

Evaluation Criteria) Evaluate based on two examinations and reports

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216683

Student) B — 2244 D AZETHE

Contact)
= Konishi (M423, +81-88-656-7383, konishi@me.tokushima-u.ac.jp)

Energy Conversion System 2 units (selection)
Yuzuru Nada - Associate ProFEssoR / Resource Crovatory Exaiveekiv, Ecosvste Exciveekinc, Eavmi axo Lire BvRowieviat, ExciveeRiv

Target) To understand principle of energy conversion and to consider improvement of energy conversion
technologies on the point of saving energy consumption and decreasing environmental damages

Outline) Lecture on principle of energy conversion and its application, and on combustion mechanism and
technologies of reducing toxic emissions of combustion engines as examples of energy conversion systems.
This subject is concerned with industry.

Style) Lecture

Keyword) energy conversion, environmental protection, combustion, energy resources, toxic emissions

Requirement) None

Notice) None

Goal) To understand principle of energy conversion, environmental effect of energy conversion and present
technologies of energy conversion, and to recognize the importance of improvement of energy conversion
technologies against environmental protection

Schedule) 1. Present energy problem 2. Combustion chemistry 1 3. Combustion chemistry 2 4.
Thermal and fluid dynamics in combustion phenomena 1 5. Thermal and fluid dynamics in combustion
phenomena 2 6. Premixed combustion 1 7. Premixed combustion 2 8. Non-premixed combustion 1 9.
Non-premixed combustion 2 10. Spray combustion 1 11. Spray combustion 2 12. Toxic emissions
by combustion 1 13. Toxic emissions by combustion 2  14. Energy saving technologies (Present
technologies) 15. Energy saving technologies (Future technologies)

Evaluation Criteria) Appraise the understanding of the content of the lecture by setting some reports
Textbook) Takashi Niioka, “"Fundamentals of Combustion Phenomena”

Reference) None

Webpage) http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216569

Student) Any students other than Ecosystem Engineering can attend this lecture.

Contact)
= Nada (ynada@eco.tokushima-u.ac.jp)

Note) Need to submit some reports

Digital Control Theory 2 units (selection)

Yasuhiro Mizutani - AssocisTE PROFESSOR / INELLGET Mackivgs, MeckavicaL ENGINGERING, INTELLIGENT STRucruRes anp MeckaNics SYSTEVS ENGINEERING

Target) This class introduces the fundamental concept of digital control and neural network that can be
used to design the optimal control systems based on the modern control theory.

Outline) In this lecture the fundamental conception of a digital control system and digital control strategies
to apply the modern control theory is presented. In particular, two freedom control and a neural network
is explained. The recent topics related to control engineering are also introduced.

Style) Lecture

Keyword) two freedom control, neural network, optimal control

Fundamental Lecture) “Automatic Control theory 17(1.0), “‘Automatic Control theory 2"(1.0)

Relational Lecture) “Actuator Control Theory(0.5, =pR3)

Requirement) Students are required to have a good understanding of undergraduate-level control theory and
related subjects.

Goal)

1. To understand the outline of the digital control.
2. To understand the applications of Al, neural network and fuzzy control

Schedule) 1. Outline of digital control system 2. Difference of analog and digital control systems 3.
Mathematical representation of control signal 4. Pulse transfer function 5. Stability and steady state
deviation 6. Design of digital control system(PID) 7. Design of digital control system(two freedom
control) 8. Design of digital control system(model prediction) 9. Intermediate examination 10. Outline
of artificial intelligence 11. Exercise of artificial intelligence 12. Outline of neural network 13. Exercise
of neural network 14. Outline of fuzzy theory 15. Exercise of fuzzy theory 16. Final examination

Evaluation Criteria) evaluate based on two examinations and reports.

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216774

Student) Able to be taken by only specified class(es)

Contact)
= lwata (M427, +81-88-656-9743, iwata@me.tokushima-u.ac.jp)

Actuator Control Theory 2 units (selection)
Masafumi Miwa - Associate PrOFESSOR / INtiuigexr Macives, Mectavicat. EGNeERING, INTELLIGENT STRucroes o Meckanics Svstevis ENciveeRv

Target) This class introduces the characteristics of actuators, the design methods of servo system.

Outline) The structure and function of actuators or control valves, the design of servo system, PWM control
method, the practical and intelligent control algorithm are explained.

Style) Lecture

Keyword) actuator, servo system, control algorithm

Relational Lecture) “Digital Control Theory”(0.5, =pE3), “Measurement Science and Technology”(0.5, =pZ&)

Requirement) Students are regired to have a good understanding of undergraduate-level control engineering
and related subjects.

Goal) To understand the design methods of servo system using actuators.

Schedule) 1. Outline of actuators 2. Micro-drive electromotive actuators 3. Electromotive actuators 4.
Novel actuators 5. Hydraulic actuators 6. Hydraulic control valves 7. Hydraulic servo system 8.
Pneumatic actuators 9. Pneumatic control valves 10. Pneumatic servo system 11. PWM control method
12. Model matching methods 13. Neural controller 14. Two-degree-of-freedom control method 1S5.
Model driven control method 16. Examination

Evaluation Criteria) Assignments count 30 % and examination count 70 %.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216552

Student) Able to be taken by only specified class(es)

Contact)
= Miwa (M420, +81-88-656-7387, miw@me.tokushima-u.ac.jp)
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Measurement Science and Technology 2 units (selection)
Tetsuo Iwata - Proressor / Mecusicst Scievce, Mecnastcst Excivesmic, ILuiGet Stuctumes axp Mecnavics Systevis ENGiveeRG
Hiroyuki Ukidal- Associate Proressor / Mecasica. Svstews, Mectiavics. BNz, IELLIGENT STRucTuRes v Meckics Sysrevs EGNEERIG

Target) To understand importance of the Fourier transformation for developing various kinds of measurement
techniues, measurement equipments, measurement systems.

Outline) Among the various measurement techniques used in the fundamental and applied research, optical
measuremnt methods including their principles, methodologies, instrumentations, and evaluation methods
are reviewed. In the lecture, emphasized is the importance of the concept of the Fourier transformation to
understand and to deal with linear systems in the modern scientific measurement system. Practical methods
of object inspections, distance measurements, and shape reconstructions using images are also lectured.

Style) Lecture

Keyword) measurement techniques, measurement devices, Fourier transform

Relational Lecture) “Micro-Nano Engineering”(0.5, =pl27), “Digital Control Theory”(0.5, =pB3), “Actuator
Control Theory”(0.5, =p23h

Goal)

1. 1. To understand Fourier series and Fourier transform.
2. 2. To understand relarions among Fourier transform and measurement principles of scientific instruments.
3. 3. To understand techniques used with practicable various mearurement devices.

Schedule) 1. Frequency response of the amplifier 2. Optical information processing 3. Fourier-transform
infrared spectoroscopy 4. Subfringe interferometry 5. Computed tomography 6. Sampling theorem and
quantization theorem 7. Wavelet transformation 8. Lock-in amplifier and boxcar integrator 9. Optics for
microscope 10. X-ray diffration 11. Image measurement systems 12. Feature extraction from images
13. Binocular stereo method 14. Pattern projection 15. Shape from shading and texture 16. Examination

Evaluation Criteria) Assignments count 50% and examinations count 50%.

Textbook) Printed synopses are used.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216630

Student) Able to be taken by only specified class(es)

Contact)
= lwata (M427, +81-88-656-9743, iwata@me.tokushima-u.ac.jp)
= Ukida (M424, +81-88-656-9448, ukida@me.tokushima-u.ac.jp) (Office Hour: k<2 H 17:00~ 18:00)

Theory and Application of Non-traditional Machining and Metal Forming Processes
2 units (selection)

Tohru Ishidal- Proressor / Ismute o Ticusoto6y avp Sciexce

Takuo Nagamachi - Associare Proressor / Mecausicat Svsteus, Mechsvicat EXGNEekiG, INTEwiGesT StRucrunes axo Mectavics Svstevs ExGveeRnG

Target) The class introduces the principles, characteristics, and applications of representative methods of
non-traditional machining. And then it introduces foundation of the numerical simulation by elastic and
elasto-plastic finite element method and their application to metal forming processes.

Outline) In the former half of the class, non-traditional machining is discussed. Non-traditional machining
has many kinds of methods which use a variety of principles. These methods are put in practical use
and have their own particular merits and demerits. Therefore, to achieve efficient, desired machining,
these methods must be suitably selected by taking shapes, dimensions, accuracy, surface quality, material,
cost, environmental impact, and so on into consideration. To meet the requirements, the principles and
characteristics of representative methods of non-traditional machining are introduced and the merits and
demerits of them in applying them to machining of various metals are discussed. In the latter half of
the class, metal forming processes are discussed. Although metal forming techniques are diverse, the
primary objective is to produce a desired shape change. The major concerns of the engineer are the
forces required for the operations and the properties of the work materials. Engineering plasticity and its
application to metal forming processes are introduced.

Style) Lecture
Keyword) Non-traditional Machining, finite element analysis
Relational Lecture) “Production and Manufacturing System”(0.5, =p2@)

Requirement) Students are required to have a good understanding of undergraduate-level mechanical
engineering, physics, chemistry, and mathmatics.

Goal) To understand the principles and characteristics of representative methods of non-traditional machining
and foundation of the numerical simulation by elastic and elasto-plastic finite element method

Schedule) 1. Fundamentals of electrical discharge machining 2. Applications of electrical discharge
Machining 3. Fundamentals of electrochemical machining 4. Applications of electrochemical machining
5. Laser beam machining 6. Electron beam machining and ion beam machining 7. Etching and ultrasonic
machining 8. Exercise 9. Analysis principle of finite element method 10. Plane strain 11. Plane stress
12. Axial symmetry 13. Principle of virtual work 14. Triangle element 15. Quadrangle element 16.
Plastic deformation

Evaluation Criteria) Assignments count 50% , exercises and examinations count 50%.

Textbook) Predistributed printed synopsises are also used.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216623

Student) Able to be taken by only specified class(es)

Contact)
= Ishida (ishidat@me.tokushima-u.ac.jp)
= Nagamachi (M524, ngmch@me.tokushima-u.ac.jp) (Office Hour: fgl/KHEH 17 If ~ 18 )

Production and Manufacturing System 2 units (selection)
Yoshihiro Tada - Associate ProressoR / Proucrioy Sistevs Exoieekg, Mectavica Exciveewie, INLwioeNr Stectures av Mechaics Systevs ENGINEERNG

Target) Work measurement based on predetermined time standard system for advanced manufacturing and
production are introduced.

Outline) This class introduces basic-MOST for work measurement and determination of the standard time
based on predetermined time standard system.

Style) Lecture
Keyword) industrial engineering, work measurement, standard time
Relational Lecture) “Theory of Plasticity and Application to Metal Forming Processes’(0.5)

Requirement) Students are required to have a good understanding on fundamentals of material processing
technologies and manufacturing system.

Notice) Students are required to prepare and review the class

Goal) To understand the basic concepts and related aspects of work measurement and predetermined time
standard system.

Schedule) 1. Introduction to work analysis 2. Work study and time study 3. Rating techniques 4.
Predetermined time standard system 5. Fundamentals of MOST 6. General move sequence 7. Exercise
of the general move sequence 8. Controlled move sequence 9. Exercise of the controlled move sequence
10. Analysis of continuous move 11. Exercise of continuous move 12. Tool use sequence 13. Exercise
of the tool use sequence 14. Manual crane sequence 15. Exercise of the manual crane sequence 16.
Examination

Evaluation Criteria) Exercises and assignments count 50%, and examination counts 50%.

Textbook) Printed synopsises are used.

Reference) Work study, ISBN4-526-00084-1.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216592

Contact)
= Tada (M319, +81-88-656-7381, tada@me.tokushima-u.ac.jp)

Note) Students are required preparation (2 hours) and review (2 hours) for every two hours class work.

Precision Machinery 2 units (selection)
Takeshi Yasui - PRoressor / Prooucrioy Systevs Exoieeive, Mectavicas ENGINEERING, INTELLIGENT STRuUcruRes anD Meckavics SYSTEMS ENGINEERING

Kazuya Kusakal- Associate ProFessor / Proouerioy Sisteys Exoezng, Mechavicat ENGNezrG, INTELLGENT STRucrues ano Meciavics SYsTevs ENGIeERING
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216592
http://pub2.db.tokushima-u.ac.jp/ERD/person/212922/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10662/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGRERH ) |Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Target) To understand the principles, applicability, and recent trend of two measurement techniques based
on X-ray and THz wave for precise machinery.

Outline) In the first half of this lecture, we learn about residual stress measurement method by using
X-ray diffraction. Large residual stresses in materials may sometime cause destruction or transformation.
Therefore, a measurement of residual stress is important. THz wave, located at a boundary between
optical and electric waves, has attracted attention as a new tool for precise machinery. In the later half,
students learn THz instrumentation and metrology.

Keyword) X ray diffraction, X-ray stress measurement, THz spectroscopy, THz imaging

Fundamental Lecture) “Measurement Science and Technology”(1.0, =pR6), “Material Engineering”(1.0,
=pl3)

Relational Lecture) “Physical properties of materials”(0.5, =pRIh, “Material Engineering”(0.5, =p23)

Requirement) To master Mechanical Measurement and Scientific Measurement in bachelor course

Goal)

1. Understanding of X-ray stress measurement
2. Understanding of THz instrumentation and metrology

Schedule) 1. X-ray diffraction (1) Characteristics of X-rays 2. X-ray diffraction (2) Crystal structures
3. X-ray diffraction (3) Diffraction by an atom and a small crystal 4. X-ray diffraction (4) Powder
diffraction 5. X-ray stress measurement in poly-crystal material 6. X-ray stress measurement in textured
material 7. Presentation of measurement example 8. Report and presentation 9. Introduction to THz
technology 10. Generation of THz wave 11. Detection of THz wave 12. THz spectroscopy 13. THz
imaging 14. THz applications 15. Report and presentation 16. Examination

Evaluation Criteria) Report & presentation 60%, examination 40%

Textbook) Printed synopses are used.

Reference) None

Webpage) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=197328

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216739

Student) Able to be taken by only specified class(es)

Contact)
= Yasui (M317, +81-88-656-7377, yasui@me.tokushima-u.ac.jp)
= Kusaka (M322, +81-88-656-9442, kusaka@me.tokushima-u.ac.jp)

Micro-Nano Engineering 2 units (selection)

Part-time Lecturer

Target) This class introduces the fundamentals of micro-nano engineering.

Outline) Basics of micro-nano engineering for the beginners.

Requirement) Students are required to have a good understanding of under-graduate level physics and
related subjects.

Goal) To understand the fundamentals of micro-nano engineering

Schedule) 1. Basics of micro-nano engineering 2. Various micro-nano process and photo-induced process
3. Laser radiation and oscillator 4. Optical components for laser systems 5. Laser induced phenomena
6. Heat conduction in laser processing 7. Laser welding 8. Laser drilling and cutting 9. Ultra-fast laser
processing 10. Micro thermal process 11. Micro/nano processing in industry 12. Thermal inkjet process
13. Piezo inkjet process 14. Inkjet for biotechnology 15. Latest inkjet technology 16. Examination

Evaluation Criteria) Assignments counts 100%

Textbook) Norimitsu Hirai, Practical Laser Technology, Kyoritsu publishing ISBN4-320-08470-5 Takeshi
Amari, Inkjet printer, CMC publishing ISBN4-88231-859-8 Electronic files on Web

Reference) Mitsuo Nakazawa, Practical Ultrafine Process and Measurement, NTS ISBN4-86043-035-2
Kenichi Iga, Basic Laser Optics, Ohm-sha ISBN4-274-02137-8 Kunihiko Sato, Yoshihiko Mukai, Masao
Toyoda, Welding Engineering, Rikogaku-sha ISBN4-8445-2108-X

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216802

Advanced Lecture on Semiconductor Nanotechnology 2 units (selection)
Toshiro Isu - Proressor / st o Teemowoor aw Scece, | Takahiro Kitadal- Associare Proressor /INute oF Tecusoto6y av SeNce

Target) This class introduces basic principles of the semiconductor nanotechnology and their application to
the quantum devices.

Outline) Basics of semiconductor physics and quantum mechanics are introduced to understand material
properties of quantum confined nanostructures. Recent progress in fabrication techniques and device
applications of semiconductor nanostructures (quantum wells, wires and dots) will be reviewed.

Style) Lecture

Keyword) quantum confined nanostructures, semiconductor nanoscience, electron devices, photonic devices

Requirement) None.

Notice) None.

Goal) To understand basic properties of semiconductor nanostructures and quantum devices.

Schedule) 1. Introduction to semiconductor nanostructures 2. Electronic states in quantum confined
structures 3. Electrical properties of superlattices 4. Fabrication technique of quantum wires and wells
5. Characterization of heterointerfaces 6. Characterization of nanostructures 7. High-speed electron
devices 8. Optical properties of quantum wells 9. Semiconductor laser diodes 10. Quantum effect
devices 11. Fabrication technique of quantum dots 12. Quantum dot devices 13. Device application of
quantum nano structures 14. Recent topics of semiconductor nanotechnology (1) 15. Recent topics of
semiconductor nanotechnology (2)

Evaluation Criteria) Assignments count 100%

Textbook) None.

Reference) The Physics of Low-Dimensional Semiconductors, J.H. Davis, Springer

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818

Student) Any students can attend the class.

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
= Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp) (Office Hour: Mon. 10:00-14:00)

Seminar on Mechanical Engineering 4 units (compulsory)

Teacher of course

Target) To obtain deeper knowledge and presentation abilities by reading scientific papers concerning
mechanical engineering related to each Master’s thesis.

Outline) In order to complete each Master’s thesis, to read and to understand scientific papers and to make
a discussion with an instructor.

Keyword) Master’s thesis, mechanical engineering
Goal) To obtain abilities to read scientific papers concerning each Master’s thesis and to make a presentation.

Schedule) 1. To read ten scientific papers concerning each Master’s thesis and to make a presentation. 2.
To read five scientific papers concerning mechanical engineering and to make a presentation.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216607
Student) Able to be taken by only specified class(es)

Exercise on Mechanical Engineering 2 units (compulsory)

Teacher of course

Target) To obtain sufficient knowledge and information required for completing each Master’s thesis and to
make a discussion with an instructor.

Outline) To read scientific papers on Master’s thesis and to make a presentation under the direction of each
laboratory’s instructor.

Keyword) Master’s thesis, mechanical engineering
Goal) To obtain knowledge and information concerning each Master’s thesis.

Schedule) 1. To make a research on a problem concerning each Master’s thesis and to make a presentation.
2. To discuss and to make a presentation on each Master’s thesis.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216603
Student) Able to be taken by only specified class(es)
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=197328
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http://pub2.db.tokushima-u.ac.jp/ERD/person/140125/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/140302/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216607
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216603
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Mechanical Engineering Labolatory 6 units (compulsory)
Teacher of course

Target) To obtain comprehensive abilities for completing each Master’s thesis through some related
experiments.

Outline) To carry out some experiments concerning each Master’s thesis.
Keyword) Master’s thesis, mechanical engineering
Goal) To make a plan and to carry out experiments and to make a discussion on the results.

Schedule) Under the direction of the instructor, to make a plan and to carry out the experiment required
for completing a Master’s thesis.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216606
Student) Able to be taken by only specified class(es)
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Earth and Life Environmental Engineering — Chemical Science and Technology
SYLLABUS OF SUBJECTS

e Integrated Subjects
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581, ...t 29]

Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical BUSINESS. . .. ... ...uuutt ettt ettt aaiieeennd 30|
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer.................coouvuinenenen.ns Ba
Long-term Internship (M) ... YamanaKa .................counneeunneeennee et
Advanced Lecture in Theory of Business Models ...Yamanaka * Yoshida * Tamaari * Part-time Lecturer. ... | [e31|
International Advanced Technology and Science 1 ...Murakami............c..ooieiiiieinennennan..d B1
International Advanced Technology and Science 2 ...Murakami..............c.ooiiiiinininanan...d 31
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................ 31
Internship (V1) ... i e e 132
Venture Business (V) . ... 132

e Common Subjects

Advanced Environmental Technology on Chemistry ...Teacher of course ..............couvuenrene.n..
Engineering of Biological Environment ...Nakamura ..............ouuuiiiiiiiniiniennneannanns 32|

Advanced Environmental Systems Engineering ...Kidoguchi - Kozuki + Kondo - Hashimoto * Fujisawa * Okushima

» Matsuo * Yamanaka * Tomita * SATO * Ito * Nada. ... ..ottt ittt ittt et et et e ee e m

e Departmental Subjects

Quantum mechanics and advanced lecture in quantum physics ...Michihiro........................]J 33
Differential EQUations ... FUKagai. ... .........uunetuunrttae ettt e et e e z3
Advanced applied analysis ...OKamoOtO . . ... .....utnttn ettt e 33
Topics of Analysis for Mathematical Science ...Kohda ............ ... . .o i B4
Solid State TomicS ... NGKAMUIA . . o« v vttt ettt et et e e e e e e e e e e e e e e e e e 34
Advanced Materials Design ...Kawamura * MiNagawa . ... ........outitontonentenenn e B4
Advanced Organic Chemistry ...Kawamura - Nishiuchi.......... ... ... i B4
Advanced Topics in Polymerization Reactions ...Ute * Hirano ................ooviiiiiiiieninininen.n. B4
Advanced Physical Chemistry ... Uosaki * SUZUKi . ... ..vutettt ettt e e eeanenns
Advanced quantumchemistry ... Kanezaki ..............o.oouineiniitintmti i 1351
Advanced Analytical and Environmental Chemistry ... Yasuzawa * Yabutani...........................|
Advanced Chemical Reaction Engineering ...Sugiyama - Sotowa * Nakagawa ... ..........euoveueneenenn.. 136l
Advanced Separation Technology ...Katoh * Horikawa ... ........uuintentnrein i
Advanced Materials Science ...Moriga * MUIQi . .. ..o outttnttnte et ettt e eae e B2
Advanced Topics in Synthetic Chemistry ...Part-time Lecturer ................ooiiuiuinininininanan... B7
Advanced Topics in Materials Science ...Part-time Lecturer.............c.oueuiuininenenenenenenennn.. B7

Advanced Topics in Chemical Process Engineering ...Part-time Lecturer.............................. B7
Advanced Lecture on Semiconductor Nanotechnology ...Isu - Kitada...............cooviiiiinan... B8l
Engineering of Correlated Electron Matter ... KawasaKi ................coueiuneinieinernneenaennas. B8l

e Specialized Exercise and Experiments
Graduate Seminar in Chemical Science and Technology ...Teacher of course ........................ B8l

Advanced experiments on chemical science and technology ...Teacher of course.....................] B8l

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parrmivie Lecrurer, Akio lida - Psremive: LecTurer
Yasunobu Yamauchi - PAR-TiME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Requirement) No requierement

Notice) fEN 4 HIHOE P E 4D, KEPFHRBICTeREOHKEZE T2,

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. JIMFIAHE S (& (BH) 2. ANFTAMERIEE OB (RiET - PlS) (HEH) 3. A9 A HEdm L
OWEE GRIE - BIEEHIEES) (BIF) 4. REPRD] S REERSE (BIF) 5. Raf Al & Rarteaes ()
() 6. MIWPTAROFIE 2O/ (3 K%+ B (BIF) 7. SHOTIKITE S ROH i
DY () 8. LA FEE - - RHUTROFNE (BIF) 9. RTINS O Fia 7Rt WL
ZHUCEI- (L) 10 BURE DS T < NERBAGR-RFFE ORI (UW) 11, Bilibise
DB E T 2 MNMPE IR 12. W% & RFPHERE (RBF) 13, MR O &35 (ETEIC L 2
ERAEAT) W) 14, MOMEORIN & 5 (FREKIC & 2 BRENESD) SRI) 15, RIKIEDF
H TR REEIC X 2 BEREEET) ) 16, LR — MEvE - HA - RILTEOBAE BBHRER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)
= School Affairs (Office Hour: HI#2> 5 <:If:8Ik3053 2> 517Rf15757)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) [Earth and Life Environmental Engineering| ) [Chemical Science and ‘Technology|

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiurn o Exaneere
First-line men with experience of practical business -Par-TiME LECTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 7i/1% 3 HAML2OELENRDENTND, TS5 ULAEFEZY, BINETR 14 55 16 FEI
PIT DRPFER Y v — 3 4 1000 thiFHy 2 HiEL, 20 HEBXIRITER S Nh, 55k bABIIC
BEERUEEMEL T T EDREICIEIEDLDITARV, O, T LARRICLED 0T,
SRR OHEIEA & < U K PERIRBBERE AR U TRt S e TE U RREE DRREAR &%
By TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) EAIPHENDIGEFMEEEL 32, WHEEAE, BELTEL, MRBOZMZEDOLBVEADL S
20T, KNKNOBUHT BT &, HIIOM AIckD, LOLHOAMENELH 5.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success 5. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka - PRoressor /P a Desioy Systeis ENGNEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MechaNics SYSTEMS ENGINEERING

Emi Morimoto|- AssisTaNT PROFESSOR / PLawig a Desioy Systevs ENGINEERING FoR INRaSTRUCTURES, CIVL 4D ENVRONVENTAL ENGINEERING, INTELLIGENT STRucTUREs b Mechanics Systevs ExiverivG
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and ”quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag nt, manag nt of technology

Relational Lecture) “Management Theory of New Business”(0.5, =pB0), “Long-term Internship (M)”(0.5,
=pB0), “Advanced Lecture in Theory of Business Models”(0.5, =pBI), “Project Management”(0.5, =plZ)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture “Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS L IR ORI R SIHO 2 &)
= Morimoto (BIRFZEEHMFEL ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 IFf ~ 16 IFf))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 A7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanakal- Proressor / PG 4o Desiay Svstevs ENIveeRiG For INerastrucTures, Civie ax EvRowvenTL ExeiveeivG, INTeLuiGeNT Structurgs axo Mectiavics Svstevss Exciveerivg

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/153030/profile-en.html
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Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
Student) Able to be taken by only specified class(es)
Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus
hima-u.ac.jp) (Office Hour: (B~ E X~ ¥ —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 74 X7
U — AR SO E SO Z &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- PRoressor / P s Desay Systes BNGNERING For INRastRucTURes, CIvi. aND ENVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES 4D MEchavIcs Systevis ENGINEERING

Atsuya Yoshida - Proressor / Ittt of Sooo-Axrs aw Seivces, [ Tomoko Tamaari- Assistavt PRoressor / Ceviek for Cowusimy Revmiizaos

Part-time Lecturer

Target) FHfEAIEER MR AED 72D DE V2 R FIN OFEFE FENIERT 5.

Outline) - FFlE MTREAHUE D D - BB ED 2O D E Y 2 AEHOTEH & © 2 % 2T F IV Z FEINIC
BET2, ZNoOFRICKD, HCEIT 2 FEMARIONIET 2880, EELWd DIy - HiatkziEs
BZES. - EVRAETNVE, HWUSEHE - EEMEE T, BTV, B - S5 7L, ICT
EHETF AP KT 3, R, ICT IV ESIFEY R R TN LD ) £ 2020 fEiC T2 2RI
T2 Y A R MERETHARROCHAE2STH ST 5 R &8 USEid 5.

Requirement) JBEE XIS U, LIBICEIAT 2 (EHE, sOEEIZHEE) XEHE QMBS DOHAC DN T
1F,  HEHRESEICEEL TW B TER - MR A S Ml v Y — RRICRIGE < Z S 0.

Notice) iR A THIET 2. HEGMREL ZoBPIBLO HP ICTARTZ2DOTERT S L, <<
S WL 22 FEE O R R TOVER R >> T EBEE ) THREE% v o N2 coBdiER A cElid 5.
e 7—= VT (FAN—EE) bHHT S, OFPHR-1GUETHEL Y2 2T 7)V) RIS A 5
2%+ 11 H 27 0 ()~ 11 H 28 0 (H) B (35 110 ~ 45 12 i) OFPaisR-2(ICT £ % 2 €
FIV) * 12 4 21 H (K) HZEF v 282 6B 13 [0 ~ 5 15 [B) O%Gfie * 11 A 27 H (£)20:15-21:45
R BRI T2 2175, Al (ZN# 3,000 M)

Goal)

1. A2 TIE, BITERD 5N T B EOBISL S, EYRRI0Mlic, g, 850, AR,
s S, ICT 2 EHT 5.

2. TNTZERT B ZE2HBE I LAWS, SEAPET2HZ2ESHEEL, HEld252#Mtd5C
LT, MAENELTORREZHET.

Schedule) 1. 41 &> Z: & HH M @EEBRFEHIR) 2. HISPE & ITECH - 35 - EOBR-AFMAIT (LBSHT
R) 3. MR S U C oMM & iR REOMIIN & R), WARBT (B) B £50<
D) 4. HIRPAEEE S U C ORI &S AR AREOMEAN &%), SWATELT ((F) B £50<
D) 5. BRI ZTEH] L 2 BRI EGE © O 2 R R (R LS - 2R) 6. AN Y —
VM7= 1000 F MRS A, THEERILTREAH=R GREGEEE, RILTRHERES - iTHERE)
7. HIFHEIC DM A —F —flE v —F 2 7R Y 71 JRHEH @R PRI 8. HRICkS
WHIEO< D, 90 7 — VORI ZEH:BTATA - FHRE (BRW), MREK @@ EREEMDIR
B) 9. 280 0D < DA () 5 & D ARFEIERAR) 10, EESULAREL TREOM)
FH OSRBIGAETHA T @R 11, -E0ERE D72 6 U 2-Huls A - e o 2= 24l
BT —2 v ay Zulpsid FEERAEER) 12, ANERIRE D 72 6 U2 i A - iy s 2 2
Bl —2 > a2 v 7alhded: (EERYEHE) 13, ICT HE HHBE S REER), EAIT @A
W) 14, ICT HE HHB EERRYBER), AT GERRPEH) 15, ICT #E & HE G5
RFHIR), TAENT EEEREDE

Evaluation Criteria) $ZEHFDFT 20%), FNV—7T—2« MIARL K— b (&3 80%) TGS 3.

Textbook) EEFAS I 2. i, HhEE LT 3,000 FEUINT 2.

Reference) 23 HIHAN S 2 TiE.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture
people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.

Contact)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
HMofgrtiizSHo &)
Note) o fEiH « Ha BT 2 MiAE HulskAl4: & » & —FH (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — A& R — L R—

(Office Hour: #EEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstews Exciveeni, Mecussicst. Exonveeriv, INewuceyr Strucrures axo Mecaavics Svsteus Exciveeknvg

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Systevs EvoveeRG, Mecuavicar ExGiveeniG, INTELiGeNr SteucTuRes avp Mecuasics SYSTevs ENGNEERNG

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

— 3] —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/60579/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/207196/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
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Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)
1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
goal. (2)
2. Understanding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Environmental Technology on Chemistry 2 units (selection)

Teacher of course

Target) The present situation and subjects on chemistry in view of environmental pollution will be introduced.
Recent development in chemistry to attempt to solve those subjects will be explained.

Outline) Based on the historical background on environmental pollution, the recent progress on analytical
chmistry, biochmistry, catalysis and chemical process engineering for environmental protection will be
explained.

Style) Lecture and excercise

Keyword) environment, analytical chemistry, biochemistry, catalyst, chemical process

Fundamental Lecture) “Advanced Analytical and Environmental Chemistry”(1.0, =pBé), “Advanced Physical
Chemistry”(1.0, =p[B3), “Advanced Materials Science”(1.0, =p[37)

Relational Lecture) “Engineering of Biological Environment”(0.5, =p[32), “Advanced Environmental Systems
Engineering”(0.5, =pB33)

Requirement) Requires undergraduate level knowlwdge of chemistry and chemical engineering.

Goal)

1. To understand the present situation for environmental subjects on engineering.
2. To develop ability for solving the environmental subjects.

Schedule) 1. Endocrine disrupters 2. Microwave dielectric heating: Its application to chemical reaction 3.
Environmental problem and crystal growth 4. Analysis of trace elements 5. Properties of supercritical
fluids and their utilization 6. Recent advances in organic chemistry: Synthesis and Function 7.
The mystery of natural rubber 8. Asymmetric synthesis 9. Polymer materials and environment 10.
Biodegradable polymer 11. Introduction to engineering utilization of space environment 12. Utilization
of adsorption phenomena 13. Approach using apatite to studies on energy and environment 14. Present
situation of phosphors for white LEDs 15. Optimization of chemical processes

Evaluation Criteria) Assignments count 100% mainly based on the presentation and report submitted.

Textbook) To be announced in the class.

Reference) To be announced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216581

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair

Engineering of Biological Environment 2 units (selection)
Yoshitoshi Nakamura - Proressor / Biowocicst Rescrioss, Biotocicat Scmce axo Tromouooy, Bkt anp Lire ExvRosextaL ExoiveeRig

Target) To understand recent studies on engineering of biological environment.

Outline) Advanced lectures for recent studies on engineering of biological environment

Style) Lecture

Keyword) environment, biology, engineering

Requirement) N/A

Notice) N/A

Goal)
1. To understand general concepts of biomass
2. To understand biomass conversion engineering
3. To understand general concepts of bioremediation

Schedule) 1. General concepts of biological environment 2. Characteristics of biomass and its effective
utilization 3. Pretreatment of biomass by physical method 4. Pretreatment of biomass by chemical
method 5. Pretreatment of biomass by biological method 6. Conversion of biomass into useful materials
7. Conversion of biomass into useful materials 8. Process system engineering for effective conversion of
biomass 9. Reports 10. Classification, role, and application method of environmental organism 11.
Bioremediation in water environment 12. Bioremediation in air environment 13. Bioremediation in soil
environment 14. Environmental hormones, chemical pollutions and ethics 15. Recent topics and trend of
industry for engineering of biological environment 16. Final Reports

Evaluation Criteria) Evaluation of Reports

Textbook) Prints

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216734

Contact)
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216581
http://pub2.db.tokushima-u.ac.jp/ERD/person/151584/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216734
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= Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp) KIEEH

17:00-18:00)

Note) oWhen you take this class, it is necessary to do preparation for 2h and revies for h every 2h class
for your understanding and taking credit. o FRAERTAMNIC 03 2 P il & iRBRD LRI 50:50 & T2, PR
ICFFHBANDBNRDL, SHEANDMEEROL R — F ORIRI & WEZ G, BIIPHET 2 & RS
DGR &L,

(Office Hour:

Advanced Environmental Systems Engineering

Yoshiyuki Kidoguchi - Proressor / Resoukee Cretwarory Eveeig, Ecosvsrey Exaieew

Yasunori Kozuki - Proressor / Soca Exvrower Systevs Evoieeie, Ecosvsreu Exciveen I

Akio Kondo - Proressor / Socus Bxvirowet Systevs Evaiveerine, Ecosvsten Exivee I

Shuichi Hashimoto!- Proressor / Resource Crovtatory Exiveekiv, Ecosvste Exciveew I

Shoichiro Fujisawal- Proressor / Soca. Exvirowes Sistews Bz, Ecossrew Exaieew !
Masashi Okushima - Associate PROFESSOR / Socta Exvowet Svstevis Exaiveeknc, Ecosvstem Exoiveenise, Eak ap Lire EXvRONVENTAL ENGINEERING
Shigeki Matsuo)|- Associate Proressor / Resoukct Creuarory ExaieeRn, Ecosvstey Exoneenn, Eavri avo L ExvRONVENTAL EXGNeERNG

I I

I I

I I

I I

I I

2 units (selection)
NG, ExktH D g ENVIRONVENTAL ENGINEERING
NG, ERTH XD Lire ENvRONMENTAL ENGINEERING
NG, ExkTH D L ENVIRONVENTAL ENGINEERING
NG, ERTH XD Lire ENvIRONMENTAL ENGINEERING
NG, Exkth a0 L ENVIRONVENTAL ENGINEERING

Ryoichi Yamanaka - Associate PROFESSOR / Socua Exviowwest Svstevss Exciveekinc, Ecosvsten Exoiveenisc, sk ap Lire EXvRONVENTAL ENGINEERING
Takuro Tomita'- Assistant PROFESSOR / Resource CiReutaroRy Exciveeie, Boosvsteut ENeiveeRnG, EARti axd Lire ENVRONVENTAL ENGINEERING
Katsuya SATO - AssociaTE ProFessOR / Sociat Exvmowyevr Svsteus ExciveeRie, Boosvsrer ExeiveexG, Eaxmi axp Lire EXVRONVENTAL ENGINEERING
Shin-ichi Ito!- AssistaNt ProFessoR / Socias Exvirowyevr Systesis ExciveeRie, Ecosystes ENaiveeRnG, EATa axd Lire ENVRONVENTAL ENGINEERING
Yuzuru Nadal- Associate ProFessor / Resource CRovtatory Exoiveei, Ecosvsrey Excveeiv, Bk anp Lire ExvRosENTaL ENoiveeRivG

Target) To understand the present environmental problems and to acquire the advanced of the technique and
the approach to solve problems on the point of the ecosystem engineering.

Outline) To explain the structure and function of environmental systems, the relationship between civil life
and disaster prevention systems, and the changes of social system due to the technological revolution and
the policy.

Style) Lecture

Keyword) environmental policy,
miromechanical engineering

Goal)

1. To understand the factor of environmental systems
2. To understand the strucure of environmental systems
3. To understand the civil life and natural disaster prevention systems

Schedule) 1. The policy and natural disaster prevention measures (1) 2. The policy and natural disaster
prevention measures (2) 3. The factor of environmental systems 4. Example of environmental systems
5. The structure of environmental systems 6. Example of structure of environmental systems 7. Civil
life and nano-technology 1 8. Civil life and nano-technology 2 9. Midterm presentation 10. Well being
technology 1 11. Well being technology 2 12. Ecosystem engineering 1 13. Ecosystem engineering 2
14. Hydrogen engine technology 15. Diesel engine engineering

Evaluation Criteria) Assignments count 100%

Textbook) To be introduced in th class

Reference) To be introduced in th class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216598

Contact)
= SATO (eco705, +81-88-656-2168, katsuyas@eco.tokushima-u.ac.jp)

Note) #Z3%ZIFDIICIZ, 2 RFRIOFERHFIIC 2 RO TP E & 2 KR OB EZ L5 X THHEE2Z T2
M, BEEDHEE RO O 72D ICKETH S,

natural disaster, energy saving technology, welfare technology,

Quantum mechanics and advanced lecture in quantum physics 2 units (selection)
Yoshitaka Michihiro|- Associare PRoressor / Prooverioy Svstews Exciveeki, Mecussicst. Exonveeriv, Iewceyr Strucrures axo Mecavics Svstevs Exciveekivg

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Keyword) quantum mechanics

Goal) To understand the outline of quantum mechanics.

Schedule) 1. Introduction 2. Variational method 3. Lagrangian 4. Hamiltonian 5. Poisson’s bracket
expression 6. Quantization 7. Operator 8. Wavefunction 9. Expectation value 10. Schrodinger equation
11. Example (1) the square well potential 12. Example (2) the linear harmonic oscillator 13. Angular
momentum 14. Example (3) hydrogen atom 15. Heisenberg equation 16. Field quantization

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216864

Contact)
= JEMEFEME(A203) (Office Hour: RIfEH1715-18IR)

Differential Equations 2 units (selection)

Nobuyoshi Fukagai - Associate Proressor / Puawng aw Desioy Sysrevs Exanecen ror Irvastaieris, O, avp Evvmosvevia. Exaieekie, INELuGevr Suctures a0 Mechaves Sisevs ExGiveeni

Target) Introduction to mathematical theory of differential equations.

Outline) Boundary value problems of second order linear differential equations.

Style) Lecture

Keyword) #r /it NOBEISMERTE, Sturm-Liouville R

Goal) To be familiar with Sturm-Louville type equations.

Schedule) 1. Introduction 2. Helmholtz’s equation 3. Eigenvalues and eigenfunctions 4. Green’s function
5. Residue analysis 6. Expansion of Green’s function 7. Fourier series 8. Existence theorem 9.
Sturm-Liouville problems 10. Characteristic function 11. Solvability of boundary value problems 12.
Basic estimates 13. Distribution of eigenvalues 14. Eigenfunction expansion 15. Review

Evaluation Criteria) Evaluation will be based on assignments.

Reference) EHWE - FLyv v THEEWHHOMS AL BafE

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216852

Student) Able to be taken by student of other department

Contact)
= TEBCAHE (AB21928)  (Office Hour: KIfEH 15:00~ 16:00)

Note) ¥Z3E% %13 2 I iE, 2 I OEZERRIEIC 2 RO P H E 2 KHOEEZ L5 A TREEZR TS Z
EH, O E MR OZDICHETH S,

Advanced applied analysis

2 units (selection)

Kuniya Okamoto|- Associate Proressor / PLawi s Desioy Sstevs ExGNERNG ror IeRastRucruRes, ChL 4xp ENVROWEVTAL EXGIEERNG, IVELLIGENT STRUcTUREs b Meckics Svstevs ENGINEERIG

Target) To learn the functional analytic methods which are basic tools for mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is considered as linear algebra in
infinite-dimensional spaces. Functional analytic approaches to phenomena described by differential equations
are introduced.

Style) Lecture

Relational Lecture) “Topics of Analysis for Mathematical Science”(0.5, =pB4d

Goal) To apply the theory of modern analysis and recognize its significant role.

Schedule) 1. Differential equations and their solutions 2. Exponential of matrices 1 3. Uniqueness of
solutions 4. Existence of solutions 5. Eigenvalues and eigenspaces 6. Projective representation 7.
Exponential of matrices 2 8. Generalized eigenvalue problems 9. Dunford integrals 10. Holomorphic
functions of matrices 11. Solution curve and stability 12. Stability of solutions 13. Ljapunov’s method
14. Nonlinear case 15. Linear approximations 16. Summary

Evaluation Criteria) Evaluation by the report.

Reference) THid iy iR aldhy AFIIERIZE, HA L

Webpage) http://math9.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216571

Contact)


http://pub2.db.tokushima-u.ac.jp/ERD/person/10653/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10835/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10831/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/118289/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/79528/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/180395/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10636/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/156738/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/82121/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/187661/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189119/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/215040/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216598
http://pub2.db.tokushima-u.ac.jp/ERD/person/10848/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216864
http://pub2.db.tokushima-u.ac.jp/ERD/person/10820/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216852
http://pub2.db.tokushima-u.ac.jp/ERD/person/10824/profile-en.html
http://math9.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216571
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= [A(AB2122%, TEL/FAX: 088-656-9441, E-mail: okamoto@pm.tokushima-u.ac.jp)

(Office Hour:
[WEBHE] OHPZZEMD Z &)

Topics of Analysis for Mathematical Science 2 units (selection)

Atsuhito Kohdal- Associate PROFESSOR / PLaivG ¥ Desioy Systeuis ENGINEERING FOR INFRASTRUCTURES, CIVIL AND ENVIRONVENTAL ENGINEERING, INTELLGENT STRUCTURES AND MechavIcs SysTevs ENGIEERIG

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its application, mainly theory and
technique of differential equations

Style) Lecture

Relational Lecture) “Advanced applied analysis”(0.2, =pB), “Differential Equations”(0.2, =p[B)

Requirement) If you like undergraduate-level mathematics, it will be sufficient.

Goal) To be familiar with mathematical theory, that helps engineering study.

Schedule) 1. Theory of sets and maps 2. Cardinal numbers and bijection 3. Equivalence relations and
cryptography 4. Linear space and tensor 5. Vector analysis and differential form 6. Cauchy’s theorem
and vector analysis 7. Differential form and Cauchy’s theorem 8. Projective plane 9. Quadratic
curves and projective plane 10. All quadratic curves are circles? 11. The index of vector fields 12.
Applications of the index:fundamental theorem of algebra 13. Vector fields on the unit sphere 14. Why
there is the north pole on the earth 15. Mathematics and computers 16. Summary

Webpage) http://math1.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216709

Contact)
= Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp) (Office Hour: HIf 12:00~ 13:00)

Solid State Ionics 2 units (selection)
Koichi Nakamura'- Associate Proressor / Prootcrios Systeuss ExeiveeRi, Meciasical ENGINEeRNG, INTELLIGENT STRUCTURES ap Mechavics Systevss ENGINEERING

Target) This class introduces topics in solid state ionics, conduction mechanism in ionic conductors and
techniques to study solid state ionics.

Outline) Basic experimental and theoretical approaches to understand solid state ionics are introduced and
discussed in terms of “ion dynamic” in ionic/superionic conductors.

Keyword) ionic conductor, ionic diffusion, secondary battery

Notice) %32 \T 2%, 2 WEEDFZZERFEEIC 2 RiElOFH & 2 KHOEEEZ L7 5 2 TIREEEXZ T3
T &, PR & GO DI ETH B,

Goal)

1. To understand basic physical and chemical properties of ionic conductors.
2. To understand basic technique to study ionic conductors.

Schedule) 1. Introduction to solid state ionics 2. Band theory and conduction mechanism 3. Defect in
Tonic crystal 4. Diffusion in solid 5. Diffusion mechanism in solid 6. Solid electrolyte - Oxides,
Silver halide - 7. Solid electrolyte - Li compounds - 8. Mixed conductor 9. Electrical conductivity
measurement 10. Electrical conductivity in ionic conductors 11. Nuclear Magnetic Resonance 12. Basic
model of NMR relaxation 13. NMR study on ionic conductors 14. Application - Ion secondary batteries
- 15. Topics and Future in solid state ionics

Evaluation Criteria) Assignments count 100%.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216652

Contact)
= Nakamura (A216, koichi@pm.tokushima-u.ac.jp)

Target) To understand functions and design of various soft materials in relation to the molecular structure
and properties.

Outline) This class introduces structures, properties, and functions of various soft materials including
functional polymers.

Style) Lecture

Keyword) soft matter, functional polymer, properties of polymers

Goal
1.>T0 understand properties and functions of soft materials, especially polymers, in relation to the

molecular structure.

2. To understand methods of molecular and material design for obtaining desired function.
3. To research and present topics related to functional polymers.

Schedule) 1. Introduction to softl materials 2. Structure of polymers 1 3. Structure of polymers 2 4.
Properties of polymes 1 5. Properties of polymes 2 6. Functional polymers 1 7. Functional polymers 2
8. Hydrophilic polymers and hydrogels 9. Colloids 10. Amphiphilic molecules 11. Liquid crystals 12.
Topics 1 13. Topics 2 14. Topics 3 15. Topics 4 16. Summary

Evaluation Criteria) Assignments count 100%.

Textbook) FAZE (e, HREEEREM KL HRULEFIA, 2006

Reference) Ian W. Hamley, Introduction to Soft Matter, John Wiley & Sons, New York, 2000

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216668

Contact)
= Minagawa (G612, +81-88-656-9153, minagawa@chem.tokushima-u.ac.jp)

Advanced Organic Chemistry 2 units (selection)
Yasuhiko Kawamural- Proressor / Simenc 4o Pover Cieasray, Cievicat Somsce avp Tecuvouogy, Bk avo Lire EviRoweta, Exoiveeig
Masaki Nishiuchi|- Associate PRoFESSOR / Siieric axp Pouswer Chvistay, Cheicat Seixce 4xd TecivoLoy, EaTi axd Lire EXVRONVENTAL ENGINEERING

Target) This lecture intends to reconstruct knowledge of basic organic chemistry in view of structure and
reactivity aspects and thus, aims at grasping essence shown in the real organic chemistry journals.

Outline) We wish to discuss 1) Basic concepts of organic photochemistry, 2) chemistry of reactive
intermediates, 3) logical synthesis of organic molecules, and finally, 4) physical influence on organic
reactions.

Style) Lecture

Keyword) structure and reactivity, reactive intermediates

Fundamental Lecture) “Organic Chemistry 37(1.0), “Organic Chemistry 4(1.0)

Relational Lecture) “Advanced Topics in Synthetic Chemistry”(0.5, =p[B37)

Goal)

1. Understanding essence of organic chemistry journals.
2. Ability to suggest or propose the way to solve various organic chemistry subjects.

Schedule) 1. Photochemistry: Basic Concept 2. Photochemistry: Application 3. Reactive Intermediates:
Molecules in Excited States 4. Reactive Intermediates: Carbocations and Carbanions 5. Reactive
Intermediates: Free Radicals 6. Reactive Intermediates: Carbenes and Nitrenes 7. Reactive Intermediates:
Radical Ions 8. Interim Exam 9. Asymmetric Synthesis: Introduction 10. Asymmetric Synthesis: Basic
Concept 11. Diastereoselective Reactions 12. Enantioselective Reactions 13. Asymmetric Catalysis 14.
Asymmetric Synthesis: Application 15. Asymmetric Synthesis:Topics 16. Term Exam

Evaluation Criteria) Students are credited by the results of evaluation of their reports (50%) and scores of
the final exam (50%).

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216898

Student) Able to be taken by only specified class(es)

Contact)
= Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tokushima-u.ac.jp)
= Nishiuchi (G409, +81-88-656-7400, nishiuch@chem.tokushima-u.ac.jp)

Advanced Materials Design 2 units (selection)
Yasuhiko Kawamura - Proressor / Sivmenc s Poer Ceristy, Carvicat, Scpnce axp Teomotoey, EArTa axp Lire ENVRONVENTAL ENGNEERNG
Keiji Minagawa - Associate PRoressor / Simwenc s Power Ceevistey, Chevicat Scexce 4o Teomorocy, Eart o Lie Exvrosvesta ExGiveeaivg

Advanced Topics in Polymerization Reactions 2 units (selection)
Koichi Ute - Proressor / Svxmieric v Porvwer Crevstay, Crevicar Sciexce avp Tecuvotoy, Earri axp Lire Evionyetat. ENciveerv
Tomohiro Hirano - Associse PROFESSOR / PrvsicocRyistry ap Marewiat, Scce, Cheicas Scixce 4xd TecvoLoy, Eati AxD Lire EXVRONVENTAL ENGINEERING
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http://pub2.db.tokushima-u.ac.jp/ERD/person/10821/profile-en.html
http://math1.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216709
http://pub2.db.tokushima-u.ac.jp/ERD/person/10825/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216652
http://pub2.db.tokushima-u.ac.jp/ERD/person/10676/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10678/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216668
http://pub2.db.tokushima-u.ac.jp/ERD/person/10676/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10680/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216519
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216521
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216898
http://pub2.db.tokushima-u.ac.jp/ERD/person/151610/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10681/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) [Earth and Life Environmental Engineering| ) [Chemical Science and ‘Technology|

Target) The purpose of this class is to understand the principles of polymer syntheses and polymer
characterizations.

Outline) In the first half of this course (#1-#8), the basic principles of solution properties and solid-state
structures of polymers are lectured. In the second half (#9-#15), recent progress in polymerization
chemistry is lectured.

Style) Lecture

Keyword) living polymerization, stereospecific polymerization, coordination polymerization, property of
polymer solution, solid-state properties of polymers

Fundamental Lecture) “Polymer Chemistry 17(1.0), ‘Polymer Chemistry 2!(1.0)

Relational Lecture) “Advanced Organic Chemistry”(0.5, =p[34)

Requirement) Requires undergraduate level knowledge of chemistry.

Notice) Bring the textbook in the lectures #1 - #8.

Goal)

1. To understand the principles of polymer syntheses.

2. To understand relationship between monomer structure and reactivity in polymerization reaction.

3. To understand the basic principles of solution properties and molecular weight determination.

4. To understand the basic principles of solid-state properties and the experimental methods for crystal
structure determination.

Schedule) 1. outline of macromolecular science, determination of molecular weight 2. properties of polymer
solution 1 (membrane osmometry and the 2nd virial coefficient) 3. properties of polymer solution 2
(theory and experimentals of light scattering) 4. properties of polymer solution 3 (viscometry) 5.
properties of polymer solution 4 (chromatography of polymer) 6. solid-state structure of polymer 1 (crystal
and non-crystal, experimental methods for solid-state properties of polymers) 7. solid-state structure of
polymer 2 (crystal structure) 8. thermal properties of polymers 9. classification of polymerization reaction
10. stereospecific living anionic polymerization of methacrylates 11. characterization of polymers 12.
Ziegler-Natta polymerization 13. single-site catalysts 14. metathesis polymerization 15. polymerization
of acetylenes

Evaluation Criteria) Assignment counts 100% mainly based on the report submitted.

Textbook) fEAKAME TRy LA (LERA

Reference) ‘

o BEIEIZUE TE5r Tty W
o BRI TRAEBER S TR o
o Silverstein fb# THELAHD AR Pvic kB EE; BEUEERA

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216696

Student) Able to be taken by only specified class(es)

Contact)
= Ute ({L2~Hfi 406, +81-88-656-7402, ute@chem.tokushima-u.ac.jp)

17:00)
= Hirano (G405, hirano@chem.tokushima-u.ac.jp)

(Office Hour: Monday 15:00 -

Advanced Physical Chemistry 2 units (selection)
Yasuhiro Uosaki/- Proressor / Sivmenc 4 Porve Chevisray, Carvicat Somsce axo Teomouooy, Bkt avp Lire ExviRosextaL ENoiveeRig
Yoshihisa Suzuki - AssociatE ProFEsSOR / Prvsicoctiusy a¥p Maeis, Scievce, Chvcar Somsce axp Tecivotooy, Bk avp Lire ExviosyetaL Exciveeig

Target) The main goal of this class is to understand the relationship between the principle of physical
chemistry and real phenomena. Solvation, crystal growth are the main topics of this class.

Outline) (Solvation phenomena) Many chemical reactions are studied in liquids. Although solvation process
plays a key role in these reactions, it is hard to understand the solvation quantitatively. In this lecture,
”solvation thermodynamics” based on statistical mechanics is introduced and the methods to understand
the solvation theoretically are explained. (Crystal Growth) Concepts and technology of crystal growth play
an important role in design of materials and structure analysis. The main goal of this class is to provide a
solid introduction to the fundamentals of crystal growth that can be used to describe various phenomena
involving equilibrium conditions, rate processes, surface or interface properties, etc.

Style) Lecture
Keyword) solvation, crystal growth

Fundamental Lecture) “Basic Physical Chemistry’(1.0)

Relational Lecture) “Advanced Topics in Materials Science”(0.5, =p[B

Requirement) Students are required to have a good understanding of undergraduate-level physical chemistry
and related subjects.

Notice) #23¢7%321J 2B IE, 2 IR 2 KD PH & 2 O EE L7 5 A TRFE2ZT 3
T &, PEEOMME & BTG O/ DIZhHETH 5.

Goal)
1. To understand the fundamentals of solvation phenomena
2. To understand the fundamentals of crystal growth

Schedule) 1. Statistical mechanics and thermodynamics 2. Chemical potential 3. Solvation thermodynamics
4. Solvation energy 5. Ion solvation 6. Solubilities of solids in supercritical fluids 7. Solvation in
supercritical fluids 8. Thermodynamics of phase transition 9. Nucleation 10. Ideal growth rate of
crystal 11. Surface structure and roughning transition 12. Surface kinetics 13. Protein crystallization
14. Protein crystallography 15. Colloidal crystals

Evaluation Criteria) Assignments count 100%.

Textbook) To be announced in the class

Reference) Yukio Saito, Statistical Physics of Crystal Growth, World Scientific, Singapore, 1996

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216869

Student) Able to be taken by only specified class(es)

Contact)
= Uosaki (G510, +81-88-656-7417, uosaki@chem.tokushima-u.ac.jp)

(17:00-18:00))

(Office Hour: Monday

Advanced quantumchemistry 2 units (selection)
Eiji Kanezaki - Proressor / Prsicoctmuisay ¥ Marewiar Scexce, Crivicat Scexce o Techotocy, Eak o LiFe EXVRONVENTAL ENGINEERING

Target) Molecular science based quantum chemistry minded for current topics will be present both in
experimental and theoretical fields with emphasis on molecular spectroscopy in relation to molecular
structure and molecular properties

Outline) Basic studies on the electronic states of molecules are presented from aspects of molecular
spectroscopy under outer stresses of electric, magnetic and of optical forces to molecules or molecular
assemblies. Although discussion will be mainly focused onto some resonace conditions of the forces, their
double resonance will be included if time is not pressed

Style) Lecture

Keyword) molecular spectrocsopy

Fundamental Lecture) “Quantum Chemistry/’(1.0), ‘Physical Chemistry’(1.0)

Relational Lecture) “Graduate Seminar in Chemical Science and Technology”’(0.5, =pB8), “Advanced
experiments on chemical science and technology”(0.5, =p[38)

Goal) To understand, at least, one of the current topics in quantum chemistry

Schedule) 1. about this lecture 2. basic concept of quantum chemistry 3. basic methods of quantum
chemistry 4. advanced concept of quantum chemistry 5. advanced methods of quantum chemistry 6.
basic concept for electronic states of molecule 7. advanced concept for electronic states of molecule 8.
basic concept for the study in electronic states of molecule, a survey 9. basic methods for the study in
electronic states of molecule 10. advanced concept for electronic states of molecule 11. introduction to
interaction of molecules with outer field 12. basic concept for interaction of molecules with outer field
13. basic concept for calculation of interaction 14. advanced concept for calculation of interaction 15.
more advanced concept for calculation of interaction 16. examination

Evaluation Criteria) L & — FEHiZ ko, FHELAE2ZEL CEHIT 3

Textbook) ATKINS, PHYSICAL CHEMISTRY, 9th ed., 2010, Oxford University Press.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216910

Student) Able to be taken by only specified class(es)

Contact)
= Kanezaki (G516, +81-88-656-9444, kanezaki@chem.tokushima-u.ac.jp) (Office Hour: refer to the of
ficial HP)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215893
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216528
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216696
http://pub2.db.tokushima-u.ac.jp/ERD/person/10687/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10688/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215801
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216869
http://pub2.db.tokushima-u.ac.jp/ERD/person/10677/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216468
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216363
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216910
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Advanced Analytical and Environmental Chemistry 2 units (selection)
Mikito Yasuzawa - AssocisTE PROFESSOR / Pivsicocueristey avp Marewiat, Scsce, Cievicar Seice xp TecvoLocy, Eaxtn xb Lire EXVRONVENTAL ENGINEERING
Tomoki Yabutani - Associate PROFEsSOR / ChicaL Process Exoiverig, ChevicaL Seixce 4xd TecvoLooy, EarTa axd Lire EXVRONVENTAL ENGINEERING

Target) This class introduces current status and topics in the academic field of analytical chemistry and
grobal environmental problems in the world.

Outline) The outiline of this class is an introduction of histry and advances of analytical chemistry and
environmental problems. The contents for analytical chemisry include sample preparation, separation method
and principles of some imrpotant analytical instruments for characterizing enviromental problems.

Style) Lecture

Keyword) analytical chemistry, environmental analytical chemistry

Fundamental Lecture) “Global Environmental Chemistry/’(1.0)

Requirement) Students are requied to have enough knowledges and trainings of analytical chemistry and
environmental chemistry in undergraduate-level and related subjects.

Notice) #23£% 213 2B, 2 IFIRIDEEMAIEIC 2 KR O TH & 2 KR OEE %2 Lk LTEEE 2202
T, BEHEOMEE BT O DI ETH S,

Goal)

1. To understand the current advance in analytical chemistry.
2. To understand of the earth environmental problems in the viewpoint of analytical chemistry.

Schedule) 1. Introduction 2. Influence of chemical compunds to human health 3. Introduction of
analytical methods of chemical compounds in biological samples 4. Curent topics of analysis of
chemical compounds in biological samples 5. Current status of pollution in global environment by toxic
chemical compounds 6. Introduction of urban atmospheric environment 7. Current statas and topics
in urban atmospheric environment 8. Global climate change by greenhouse gas 9. Introduction of
aquatic environment 10. Current status and topics of aquatic environment 11. Introduction of soil and
lithospheric environment 12. Current status of soil and lithospheric environment 13. Introduciton of
analytical method for environmental analysis 14. Current advances of analytical method for environmental
analysis 15. Current topics of environmental chemistry

Evaluation Criteria) The No. 1 and No. 2 objectives of this class mentioned above are related with the
lecture No. 2-4, 13, 14 and No. 1-15, respectively. The final grades will be determined numerically by
averaging your scores with the following weights; homework reports 70% and quizzes 30%. The score
will be described as 100-points scale. You will be passed for this class if you get over 60 point.

Textbook) To be introcuced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216882

Contact)
= Yasuzawa (G512, +81-88-656-7421, mik@chem.tokushima-u.ac.jp)

16:30~ 17:30)
= Yabutani (G605, +81-88-656-7413, yabutani@chem.tokushima-u.ac.jp)

(Office Hour: HAIEH

Advanced Chemical Reaction Engineering 2 units (selection)
Shigeru Sugiyamal- Proressor / Cievica. Process Exciveeri, Cieicat Sosce 4o Teemvotoos, Exk s Lire Evviowieviar Exoneeaie

Ken-Ichiro Sotowa - Associate PROFEsSOR / Carvicat Process Exoiveeig, Chevicat Sece 4o TecuvoLoc, EaTa axb Lire EXVRONVENTAL ENGINEERING

Keizo Nakagawa - Associate Proressor / Chevica Process Exveeenc, Crivicar Scexce o TecwvoLocy, Eavti o L ExvRNVENTAL ENGINEERING

Target) This class introduces the most up-to-date analytical procedures of catalysts together with the
optimization techniques that can be used for determing the optimal design and operating conditions of
chemical processes.

Outline) The recent characterization techniques of catalysts such as XAFS and solid state NMR will be
explained. Furthermore, basics of chemical reactor and process design and operation will be introduced
using a chemical reaction process as an example.

Style) Lecture

Keyword) catalyst, reactor, process design, optimization, reaction engineering

Fundamental Lecture) “Differential Equations”(0.2, =p[B3), ‘‘Chemical Reaction Engineering/’(0.8), “Quantum
mechanics and advanced lecture in quantum physics”(0.4, =p[33)

Relational Lecture) “Advanced Materials Science”(0.2, =pB7), “Advanced Separation Technology”(0.2, =pB38)
Requirement) Students are required to have a good understanding of chemical engineering and related
subjects in an undergraduate course.
Notice) Preparations for lessons review will be needed.
Goal)
1. To understand the advanced analytical procedures such as XAFS and solid state NMR from Ist to 7th.
2. To understand several basic optimization techniques for chemical processes from 8th to 15th.
Schedule) 1. XAFS (1) : Introduction 2. XAFS (2) : Transmission mode 3. XAFS (3) : Fluorescence
mode 4. XAFS (4) : Case study 5. Solid state NMR (1) : Intrroduction 6. Solid state NMR (2) :
CP MAS 7. Solid state NMR (3) : Case study 8. Introduction to opmization problem 9. Linear
programming  10. Nonlinear programming 11. Steepest descent method and line search 12. Integer
programming problem 13. pinch technology 14. Process design exercise 15. Recent topics on process
optimization
Evaluation Criteria) Assignments count 100%.
Textbook) All lecture documents will be opened through U-learning system.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216588
Student) Able to be taken by only specified class(es)
Contact)
= Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac.jp)
16lF72° 518RF DR, 72, BERFRHGL £9. )
= Sotowa (Chemistry and biotechnology building, 307., sotowa@chem.tokushima-u.ac.jp) (Office Hour:
16:00-17:00, Monday and Tuesday. (can be contacted whenever available))
= Nakagawa (fL2#ZE¥IBE 310, +81-88-656-7430, knakagaw@chem.tokushima-u.ac.jp)
H, k:16:00 - 17:00 (Z DRHAFLACHHEDID < IFHEWDTH OK))

(Office Hour: HIE, KIE,

(Office Hour:

Advanced Separation Technology 2 units (selection)
Masahiro Katoh|- Associate Proressor / Sivmenc 4 Powvves Chevisray, Chrvicat Scsce axp Tromouooy, Bk anp Lire ENvRsENTAL ENGIEERING
Toshihide Horikawa - Associate Proressor / Ciescst Process Exoiveeive, Chievicar, Scexce ¥0 TecavoLooy, EARTi xd Lire ENVRONVENTAL ENGINEERING

Target) The purpose of this class is to understand typical separation processes, the concepts and mathematical
treatments for mass transfer.

Outline) Separations are prominent in manufacture of chemicals, pharmaceuticals, metals etc. Various
separation methods have been developed in chemical industry. Separations are also needed for treatment of
hazardous wastes and for pollution control, especially for recycle and recovery of resources. The following
types of systems will be discussed: principal of various separation methods, fundamentals of mass transfer,
separation with phase change, gas absorption with chemical reactions, extraction, adsorption and ion
exchange, membrane separation, methods of continuous separation. Mathematical treatments will include
methods of characteristics and moment analysis. To facilitate understanding and practical application, a
practice or a report will be also imposed on every item.

Style) Lecture

Keyword) mass transfer, separation processes

Notice) #ZE% 32\ 2RI, 2 IRFIDOEESERIIEIC 2 MO FPE & 2 IRMOEE %2 Lk L CEEEE2RITS T
&, BEEDOBEE MAR O DICBETH .,

Goal)

1. To understand several separation processes
2. To understand mathematical treatments for mass transfer

Schedule) 1. Several separation processes and the concepts 2. Mass transfer 3. Gas absorption, steady
analysis 4. Gas absorption, unsteady analysis 5. Gas absorption with chemical reaction 6. Gas absorption
apparatuses 7. Adsorption equilibrium 8. Adsorption velocity and diffusion 9. Chromatography 10.
Moment analysis 11. The principle of membrane separation 12. Membrane permeability 13. Membrane
separation process, module 14. Membrane separation process, gas separation 15. Continuous membrane
separation process

Evaluation Criteria) Assignment counts 100% mainly based on the report submitted.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216883

Contact)


http://pub2.db.tokushima-u.ac.jp/ERD/person/10689/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/11985/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216123
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216882
http://pub2.db.tokushima-u.ac.jp/ERD/person/10692/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/78331/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/155080/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215709
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216588
http://pub2.db.tokushima-u.ac.jp/ERD/person/10695/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/81929/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216883
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= Katoh (M304, +81-88-656-7429, katoh@chem.tokushima-u.ac.jp)

Advanced Materials Science 2 units (selection)
Toshihiro Moriga - Proressor / Chivicst Process ExcieeRnc, Chivicat Soexce o Tecawotooy, Eswmi 4o Lire ExvRNVENTAL ENGiveeRG
Kei-ichiro Murai - Associate ProressoR / Civiear Process Exciveeaie, Chivicat Scexce o Teckotocy, Eakri ap Lire EviRonvexTaL ENGINEERING

Target) The purpose of this class is to understand the basic concepts of functional materials and the most
up-to-date analytical procedures, which are necessary in developing new material science.

Outline) Recent development in the preparation, crystal structure, luminescence and applications of
silicon-based oxynitride and nitride phosphors for white light-emitting diodes (LEDs) will be explained.

Style) Lecture

Keyword) oxynitride, white LED, powder X-ray diffraction, XAFS

Fundamental Lecture) “Physical Properties of Materials’(1.0), “Material Science!’(1.0)

Relati%al Lecture) “Solid State Ionics”(0.5, =pB4), “Advanced Environmental Technology on Chemistry”(0.5,
=p

Requirement) Requires undergraduate level knowlwdge of materials chemistry.

Notice) %% \F ZB%IC1X, 2 RS DIZERHEEIC 2 R P E E 2 RHOEEZ2 LS5 A TREZZ T3
T &, BEEQMEE BIUSO 7= DICETH 5.

Goal)
1. To understand the basic concepts of oxynitride phosphors for white LEDs in the lectures from Ist to
8th.
2. To understand the advanced analytical procedure such as XRD and XAFS in the lectures from Sth to
15th.

Schedule) 1. Introduction 2. Roles of phosphors in white LED 3. Classification and crystal chemistry of
(oxy)nitride compounds 4. Green emitting phosphors 5. Yellow emitting phosphors 6. Red emitting
phosphors 7. Synthesis of silicon-based (oxy)nitride phosphors 8. Epilogue 9. Principle of X-ray
diffraction 10. Measurement and analysis of powder X-ray diffraction data 11. Crystallography for X-ray
diffraction 12. Introduction to Reitveld analysis 13. Introduction to XAFS 14. Measurement of XAFS -
transmission and fluorescence method - 15. Analysis of XAFS data

Evaluation Criteria) Assignment counts 100% mainly based on the reports submitted.

Textbook) To be announced in the class.

Reference) To be announced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216665

Student) Able to be taken by only specified class(es)

Contact)
= Moriga (M603, +81-88-656-7423, moriga@chem.tokushima-u.ac.jp) (Office Hour:

4:30pm—5:30pm for 1st semester, Thursday 4:30pm—>5:30pm for 2nd semester)
= Murai (BHBE 305, +81-88-656-7424, murai@chem.tokushima-u.ac.jp)

Monday

Advanced Topics in Synthetic Chemistry

1 unit (selection)
Part-time Lecturer

Target) To learn recent research topics on organic and synthetic chemistry.

Outline) Recent topics in reaction and syntheses in organic, organometallic, biomimetic, inorganic, and
polymer chemistries.

Style) Lecture
Keyword) organic chemistry, synthetic chemistry
Fundamental Lecture) “Organic Chemistry 27(1.0), ‘‘Organic Chemistry 4°(1.0), “‘Organic Chemistry 3’(1.0)

Relational Lecture) “Advanced Organic Chemistry”(0.5, =pB4), “Advanced Topics in Polymerization
Reactions”(0.5, =p[34), “Advanced Materials Design”(0.5, =pB4)

Goal) To be able to explain the importance and breakghrough in the research area.
Evaluation Criteria) To be annouced by the lecturer in the class.
Textbook) To be accounced in the class.

Reference) To be announced in the class.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216861
Student) Able to be taken by only specified class(es)
Contact)
= Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tokushima-u.ac.jp)
= Ute ({L2/Hi 406, +81-88-656-7402, ute@chem.tokushima-u.ac.jp) (Office Hour: Monday 15:00 -
17:00)

Advanced Topics in Materials Science 1 unit (selection)

Part-time Lecturer

Target) To learn recent research topics on materials science

Outline) Basic theories of physical and chemical properties, and structure of materials will be lectured by
an lecturer from other research institutions.

Style) Lecture
Keyword) material, properties, chemical structure
Fundamental Lecture) ‘“Physical Chemistry’(1.0), “Inorganic Chemistry’(1.0)

Relational Lecture) “Advanced Physical Chemistry”(0.5, =p[B3), “Advanced Analytical and Environmental
Chemistry”(0.5, =pB8), “Advanced quantumchemistry”(0.5, =p[B3)

Goal) To be able to explain the importance and breakthrough in the research area
Schedule) To be annouced by the lecturer

Evaluation Criteria) To be announced by the lecturer in the class.

Textbook) To be announced by the lecturer

Reference) To be announced by the lecturer

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216860

Student) Able to be taken by only specified class(es)

Contact)
= Kanezaki (G516, +81-88-656-9444, kanezaki@chem.tokushima-u.ac.jp)
= Uosaki (G510, +81-88-656-7417, uosaki@chem.tokushima-u.ac.jp)
(17:00-18:00))

(Office Hour: Monday

Advanced Topics in Chemical Process Engineering 1 unit (selection)

Part-time Lecturer

Target) To learn recent topics on chemical process engineering.

Outline) Recent trends in chemical engineering, process design and development will be explained by a
lecturer from other research institutions.

Style) Lecture
Keyword) chemical engineering, process engineering

Fundamental Lecture) “Chemical Engineering Principles’(1.0),
“Separation Science and Technology’(1.0), “Material Science/’(1.0)

Relational Lecture) “Advanced Chemical Reaction Engineering”(0.5, =pBa), “Advanced Materials Science”(0.5,
=pB7, “Advanced Separation Technology”(0.5, =p[Ba)

Goal) To be able to explain the importance and breakthrough in the research area.
Schedule) To be announced by the lecturer in the class

Evaluation Criteria) To be announced by the lecturer

Textbook) To be announced by the lecturer

Reference) To be announced by the lecturer

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216589

Student) Able to be taken by only specified class(es)

Contact)

“Chemical Reaction Engineering[’(1.0),

37 —


http://pub2.db.tokushima-u.ac.jp/ERD/person/10694/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/21021/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215938
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215926
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216665
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216517
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216521
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216519
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216861
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216362
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216426
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216860
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215707
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215709
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216395
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215926
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216589

|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) [Earth and Life Environmental Engineering| ) [Chemical Science and ‘Technology|

= Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac.jp)
= Moriga (M603, +81-88-656-7423, moriga@chem.tokushima-u.ac.jp) (Office Hour:
4:30pm—5:30pm for 1st semester, Thursday 4:30pm—5:30pm for 2nd semester)

Monday

Advanced Lecture on Semiconductor Nanotechnology 2 units (selection)
Toshiro Isu'- Proressor / st of Teemowor s Seece, |Takahiro Kitadal- Associare PROFESSOR / Insture oF TrcmotoGy avp SCmce

Target) This class introduces basic principles of the semiconductor nanotechnology and their application to
the quantum devices.

Outline) Basics of semiconductor physics and quantum mechanics are introduced to understand material
properties of quantum confined nanostructures. Recent progress in fabrication techniques and device
applications of semiconductor nanostructures (quantum wells, wires and dots) will be reviewed.

Style) Lecture

Keyword) quantum confined nanostructures, semiconductor nanoscience, electron devices, photonic devices

Requirement) None.

Notice) None.

Goal) To understand basic properties of semiconductor nanostructures and quantum devices.

Schedule) 1. Introduction to semiconductor nanostructures 2. Electronic states in quantum confined
structures 3. Electrical properties of superlattices 4. Fabrication technique of quantum wires and wells
5. Characterization of heterointerfaces 6. Characterization of nanostructures 7. High-speed electron
devices 8. Optical properties of quantum wells 9. Semiconductor laser diodes 10. Quantum effect
devices 11. Fabrication technique of quantum dots 12. Quantum dot devices 13. Device application of
quantum nano structures 14. Recent topics of semiconductor nanotechnology (1) 15. Recent topics of
semiconductor nanotechnology (2)

Evaluation Criteria) Assignments count 100%

Textbook) None.

Reference) The Physics of Low-Dimensional Semiconductors, J.H. Davis, Springer

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818

Student) Any students can attend the class.

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
= Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp) (Office Hour: Mon. 10:00-14:00)

Engineering of Correlated Electron Matter 2 units (selection)
Yu Kawasaki - Associate Proressor / Miris. axp Device Scexce, FLecraicas avp ELEcmrovic ENGNEERING, SYSTeys Iovtion’ ENGNEERNG

Target) Lecture would be given on the basic concept of magnetism and superconductivity in condensed
matter with an introductory talk on strongly correlated electron system and its application to technology.

Outline) Some materials with strongly correlated electrons show interesting magnetic and electronic
phenomenon such as high-transition temperature superconductivity, metal-insulator transition and giant
magneto-resistance. After an introductory talk on the strongly correlated electron system and its application
to technology, lecture would be given on the basic concept of magnetism and superconductivity in
condensed matter.

Keyword) strongly correlated electron system, magnetism, superconductivity

Notice) %%\ 2BICIX, 2 R OFZERHEMIC 2 Ko T HE 2 K MoEEH%Z L7125 A TR¥EEZZ T
% &, RO & MO 0Ic BETH S,

Goal) To understand the basic concept of magnetism and superconductivity in

Schedule) 1. Correlated electron matters 2. Introduction to magnetism 3. Electronic states of atoms 4.
Magnetic ions in crystal 5. Magnetic interaction 6. Local-moment magnetism 1 7. Local-moment
magnetism 2 8. Itinerant-electron magnetism 9. Ferromagnet and its application to technology 10.
Superconducting phenomenology 11. Electron-phonon interaction 12. Magnetic ux quantum and SQUID
13. Type II superconductor 14. New type of superconductivity 15. Manganese oxide and spintronics
16. Examination

Evaluation Criteria) Examination

Textbook) no specific text
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=218253

Contact)
= Kawasaki (A217, +81-88-656-9878, yu@pm.tokushima-u.ac.jp)

Graduate Seminar in Chemical Science and Technology 4 units (compulsory)

Teacher of course

Target) To improve the skills in reading academic papers and in making presentation.

Outline) The students will read some academic papers and make presentation on the context. Through the
presentation and discussion, the students will improve the skill in making presentations and learn how the
research results can be applied to the industry.

Style) Lecture in combination with Portfolio

Keyword) discussion, literature, presentation

Fundamental Lecture) “Undergraduate Work/’(1.0), “‘Seminar on Chemical Science and Technology/’(1.0)

Relational Lecture) “Advanced experiments on chemical science and technology”(0.5, =p[8)

Evaluation Criteria) #HE0¥H 2%, J5%, @ik &2 U CTRATNICEHNT 5. il OHE O#EZ 5 1
LZ#Icid 60 iE 525, EZED, BEOBLGmXR s oBEEZEEL TV, TL¥yTy—
S avHbr0RIN, KEEOBMERE, FRE A SMEFEET OB RIE 2 B 2 — Mo TERIE L, 40 &
s CRMti g 5, BLERI U 232 45 L Tl R OBTE OFFR & L, 60 bl Lzb o TAKE T2,

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216587

Student) Able to be taken by only specified class(es)

Contact)
= Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tokushima-u.ac.jp)

Advanced experiments on chemical science and technology 8 units (compulsory)

Teacher of course

Target) To learn how to conduct a research as an independent researcher

Outline) Students will conduct a research work related to the master’s thesis, and acquire a broader
knowledge of engineering.

Keyword) research, thesis

Fundamental Lecture) “Undergraduate Work’(1.0), “‘Seminar on Chemical Science and Technology/’(1.0)

Relational Lecture) “Graduate Seminar in Chemical Science and Technology”(0.5, =p[38)

Evaluation Criteria) WF7E~DOHD A, M ONCHIZEE KT T 3 T CAFHEEIC B W CRlE S L2 IR, o
Rl S, Soic, MIBERERICE T 355 - FRbEE, HHIncEtngs, Eracekac
DUHAERFLIC L o CGHIliT 5. BIislc B Ba TS (sl - Bt BiRing) 2HHn
WO IATVELR SRR TREER T o HITT 60 HELZ 5, HL, BLisURissetin £ cicine
DU |- % s AR D 72 0 DB E L TP U T 0B EAKIEE 5. IREHEA, PEAD
O ARDL A EAE LTS DIEEL 2 JFHIT S — M ICHE o TERIEL, 35 MlliE Cafilid 2. a—2&E,
(L IR LDILEING, FABI N U TRl — M IhE> THAEL, 5 Al caliis 2. M1
MU PR ZAF U CTRINFEBROFIR E L, 60 M LEED > THIKET 3.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216586

Student) Able to be taken by only specified class(es)

Contact)
= Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tokushima-u.ac.jp)


http://pub2.db.tokushima-u.ac.jp/ERD/person/140125/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/140302/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818
http://pub2.db.tokushima-u.ac.jp/ERD/person/25962/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218253
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216110
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215943
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216587
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216110
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215943
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216586
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Earth and Life Environmental Engineering — Biological Science and Technology
SYLLABUS OF SUBJECTS

e Integrated Subjects
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi + 5R0...................ooiia..) 39
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

« First-line men with experience Of Practical DUSINESS. ... ... euuenutent ettt ettt nene e neend 139]
Management of Technology ...Yamanaka + Morimoto * Part-time Lecturer.............o.oueeueneenennenn..d 51}
Long-term Internship (M) ... YamanaKa ....................eneeunneeenneeeee e, [l
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida + Tamaari - Part-time Lecturer. ... . 78]
International Advanced Technology and Science 1 ... Murakami..............oviiiiiiinneannennnenn.d 5]
International Advanced Technology and Science 2 ...Murakami..................ooiiiiiiiian... Z8]|
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................ 78]
Internship (V1) ... e e e e 42
Venture Business (V) . ... 42

e Common Subjects
Advanced Environmental Technology on Chemistry ...Teacher of course ..............oovvvueerennnn.. 42]
Engineering of Biological Environment ... Nakamura ................oiiiuiiiiiiiiiiiiniiennenenn.. 42l

Advanced Environmental Systems Engineering ...Kidoguchi - Kozuki + Kondo - Hashimoto * Fujisawa * Okushima

* Matsuo * Yamanaka * Tomita * SATO = Tto * Nada. . ... oottt ittt ittt ettt i e e ieeiae e m

e Departmental Subjects
Quantum mechanics and advanced lecture in quantum physics ...Michihiro........................] (3
Superconductivity and superconducting materials ...Kishimoto..............cooiiiiniiiiinanenn.... A3
Advanced Computational Science ... Takeuchi..............o.uouiiriionitei i aiananennans @3
Methods for analysis of mathematical phenomena ...Imai-Jin................ciiiiiiiiiiiana... 21|
Biochemical Thermodynamics ... MatSuKi. ... ........ouetonten ettt aenend g4
Advanced Biochemistry ...Teacher Of COUISE .. ... ... ..tutenttnen ettt eeeneens 52|
Molecular Biotechnology ...Noji * ORUCKI . ... .vt ettt e 45l
Cell Biotechnology ...Nagamune * TOMOYASU. . .. ...ttt ettt ettt et e e e e e e 45l
Advanced Biophysical ChemiStry ... Matsuki . ...........outieiniinin i 45]
Advamced Cell Physiology ... NaKamura. ... .........eoutnueneonenteneeetatentaeneeieananeanennanns 46l
Advanced Microbiological Engineering ...Omasa...............ouiiuiuiitiiiiniininnaenn.d 46l
Biomolecular Design ...Hori = Uto .. .......ouiuiuini e 46l
Advanced Biotechnology ... Maseda ... .......o.uuuuniinintettn ittt @7
Advanced Biomaterials ... Tomoyasu * Nagamune . . ... ...........unerneunnenneen et e e eaeennns Y|
Advanced enzyme engineering ... TSUji .. ... .......ueuuentntentntet ettt &7
Technology for Bioreaction ...Noji * ORUCKI. .. ... ...ttt ettt A3
Biological macromolecular chemistry ... Uto * HOm ... o.vvnttvntt it @

Advanced Lecture on Semiconductor Nanotechnology ...Isu-Kitada.................................

e Specialized Exercise and Experiments

Practice for undrstanding scientific papers in bioogical technology ...Teacher of course.............. 49|
Seminar in Biological Technology ...Teacher of COUTSE. . .........uuutnuentnnente i 49|
Biological science and technology laboratory ...Teacher of course ..............ooiiriuiiniiennennnn.. 49|
Internship in Biological science and technology ...Teacher of course..............c..c.coovuiuininan..y 0l

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiine Proressor, Mikio Yano - Parrmivie Lecrurer, Akio lida - Pare-mive LecTurer
Yasunobu Yamauchi - PAR-TivE LECTURER, - PART-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Requirement) No requierement

Notice) N 4 HMOEHHEELE 2D, FEPHEBCFLRMEOLTEE 55,

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AIMFTAME S (& BH) 2. ANBTAMERIEE OB (RiET-  PIlS) (B 3. A9 A HEdm L
OWEE GEIE - BIEHEHIEES) (BIF) 4. REFFRU] S REPERSE (BF) 5. Raf el & Pt ()
() 6. MINPTAMOFIE 2O (3 K%+ BRI (BIF) 7. SHOTIEITE S RO
DHOY EI) 8. LAR—FEE - I - REJTROFNE (BIF) 9. RIS O Fia 7Rt WL
ZHUCEN- (L) 10 BHRE DS T < NERBAGR-FTFE EOREIE- (UW) 11, BelikdsE
DB BT 2 FINIARE iRl 12, BF%8 & KRS (REF) 13, FINMPEDOFIH L IEM 'EEEIC K 2
EIR ) (W) 14 FIRSMPED R & A (RITEIC £ % BR#HEG ) (BIH) 15, AIHTED F
FHETEH (RFRIC X 2 BEEST) (H) 16, LA — FE - =X - B AEROBHSE BHEER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)
= School Affairs (Office Hour: FIED> 5 4:Mi#:81R:3053 %> 5 17R#1547)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiur o Exoneeu
First-line men with experience of practical business -Part-Tive LecTurER



http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756
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Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 1%/1% 2 HAHLOHAEMNRDEN TS, 5 LAEHFE2ZT, BIFIETK 14205 16 HEIC
PIT TRPFENY T+ — 3 41000 thitiiy 2 KhEL, 20 HEERIRIFERS Nh’, 55O MHIRIC
FERHEZHEL T ZEOHEIECEI ALY v, O, 5 ULARHRICHED W,
SUMOMNIEA & < U KRB SR L Tl S e TE < U SiER MERERAN, BEI%
B TH B,

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) EAPHENDIGEFMEE L 32, WHAEEAL, BELTEL, MUROZHZREDOBVEADL S
20T, SNKSNBEHTZ L, #HMOH AICkD, SOEHOWRELEYH 3.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success 5. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka - PRoressor /P a Desioy Systeis ENGNEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MeckaNics SYSTEMS ENGINEERING

Emi Morimoto|- Assistant PRoFEssor / Puawie o Desioy Svsteis Exonesg rr Ivastroerures, (i axo EvRowevie Exciveekosc, Ietuicevr Strucrones 4o Mechanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of “Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =pB9%, “Long-term Internship (M)”(0.5,
=pHQ), “Advanced Lecture in Theory of Business Models”(0.5, =pHI), “Project Management”(0.5, =pl)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS L IR0 R SO 2 &)
= Morimoto (Bl EBHFE €~ 4 —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 I} ~ 16 [Ff))

Note) This class invites seven Honda alumnuni who did work in “research and development”, “production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

2

(Office Hour: 74 A7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanaka\- PRoressor / Paive s Desiay Systevs ENGNERING For INRasTRucTuRes, CIvi. axD EXVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES axp Mechavics Svstevis ENGINEERING

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767

Student) Able to be taken by only specified class(es)

Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus

hima-u.ac.jp) (Office Hour: (B~ E X > ¥ —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 74 X7
U — RS EICERIOBRRZ SO Z L)

40 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
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Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- Proressor / Pai o Desiay Systes ENanemiG For INeastaucTures, Cvi. asp ENvRONVENTAL ENGiNeeRiNG, INTELLIGeNT STRucTuRes axp Mecavics Svstevis ENciveeRG

Atsuya Yoshida - Proressor / Iismute o Sooo-Arrs av Seices, [ Tomoko Tamaari- AssistaNt PRoressor / Ceiek for Cowusimy Revmiizatos

Part-time Lecturer

Target) 5 MTAE 2 MBI D72 D D E Y 2 2 £ 7 )L O FEEAICTHHT 3.

Outline) - FFEREAHUE O D - B ED 2O DE Y 2 ZAHFDOTEH & © 2 % 2 € F IR Z FERMIC
BE93,. Zho0BERBICKD, MU CHEHILY 2 FVEERICNIET 2880, FELWHDTT - HratkzEs
BENZES. - EVRRAETVE, HUSEA - SEHAEET, BEIREE TV, Wl - EEE L, ICT
THET VP OMRT 5, AR, ICT IHHRESIFE IR TnAED ) £ 2020 FlIcTI2ERIC
T2¥0Y A R MEFHETHRRKOIA D SITE STV S RBIT & il UFEhEd 5.

Requirement) JEEEIZFEHIE UC, LIFICEINT 2 (EIHE, OBEIZFEE) XEHE MBS DOHAC DN T
1E,  HEESEICEIE L T a TEIE - SRR A MIEE ) e, HUEAIE R vy —EH AR ZE 0.

Notice) S ilE A TENET 2. HEGEMREL ZoBPBLO HP ICTARTZ2DTHERT S L, <<
2 VIR 22 R E PR R B FIVERR >> T LAE ) TE=EF v V32, COEPFHE T THEIET 3.
e 7=V (A N—EE) bHHT S, ORPHR-1GUETEL Y2 2 E7)V) R A5
23+ 11 H27 H ()~ 11 H 28 H (H) EFEdE (35 110 ~ 45 12 1)) O%di#-2(0CT EY 2 2 €
FIV) * 12 B 21 0 (K) H=ZEF v 282 6B 13 [0 ~ 5 15 [B) O%Gfie * 11 A 27 H (£)20:15-21:45
R BRI TRMa %2175, SAd (Z# 3,000 M)

Goal

1.>A\‘T§£¥ﬂ;t, BERD ST B HUSF OB S, © VR oflic, W, BRI, A,
{71, ICT HEEHT 5.

2. IRTCEFRT B EZAMEFE LAWY, FEANE T2 HE2ASEEL, BET25%2RM55C
LT, MENELTOREREHIET.

Schedule) 1. 41 &' > A HHEAR (EERAHFL) 2. HIRFEA SATECE - 35 - LOBER-AFRAIT (BT
R) 3. MRS S U C oMM & Akpet BEOMIIN2R), WAERT (B) BHE £50<
D) 4. HUSFEETIE UCOMIM &GP B OMFN2E), ALY (F) BB £50<
D) 5. RS2 TR U 2 R EOIGE Y O 2 R R (RS REE RS - 2R) 6. ANV Y —
VM7= 1000 FHBERS AR, THEERIITREAHZR RaEbiaE, KINTRHERES - THRERE)
7. HIEIC D0 2 A — > —il & U —F > 7R ) 7o RHERY @ERREFEER) 8. hRIck 3
WHIED< D, 90 7 — )L OiEREMIZ B 8 TATA « FFRE (GERW), R @SR AT
B) 9. i 2 I OO DITEAM T (W5 &0 RERFHIRALE) 10, BEESUUASE TR OM
H ) ORBUHETFHT EBREETE) 11 20ERIRE D72 6 U2 -Hulsii A - il e o 2= 24l
T —2 2 ay Fulhiid FEERYEER) 12, -FOEBIRZ B2 5 U2 1l A - Py o % 2
Rl D — 2 > a v 7lhsid (EEREHEZ) 13, ICT HE & H S KRB, AT @EER
YUY 14, ICT BE S EEEBREER), TANT @EERAE) 15, ICT M3 HEdh (85
REFBE), TANT @R

Evaluation Criteria) $EH DTS 20%), 7 N—7 D=2« WKL R — b (&3 80%) THHid 5.

Textbook) EEALATS 2. 1, HMLEE LT 3,000 MEINT 5.

Reference) 3z BIIHEN 2 FiE.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture
people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

Mofgrtizsilo &)

Note) o il - MBI T 2 A kAL v & — F 45 (088-656-7684, kamikatsu-school@cr.tokushima

-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — L& R — L=

(Office Hour: #FEEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami'- Proressor / Probtcrioy Systevis ENGiveeRNG, Meciaicat ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svsteus Exciveerive, Mecussicsr Exanemiv, INTELLGayT Strucrures axp Mecavics Systeus Excivezaivg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.
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http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/60579/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/207196/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
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Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. Igjndergtzznding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Environmental Technology on Chemistry 2 units (selection)

Teacher of course

Target) The present situation and subjects on chemistry in view of environmental pollution will be introduced.
Recent development in chemistry to attempt to solve those subjects will be explained.

Outline) Based on the historical background on environmental pollution, the recent progress on analytical
chmistry, biochmistry, catalysis and chemical process engineering for environmental protection will be
explained.

Style) Lecture and excercise
Keyword) environment, analytical chemistry, biochemistry, catalyst, chemical process

Fundamental Lecture) “Advanced Analytical and Environmental Chemistry”(1.0, =pBa), “Advanced Physical
Chemistry”(1.0, =pB3), “Advanced Materials Science”(1.0, =p[37)

Relational Lecture) “Engineering of Biological Environment”(0.5, =pH2), “Advanced Environmental Systems
Engineering”(0.5, =pH3)

Requirement) Requires undergraduate level knowlwdge of chemistry and chemical engineering.

Goal)

1. To understand the present situation for environmental subjects on engineering.
2. To develop ability for solving the environmental subjects.

Schedule) 1. Endocrine disrupters 2. Microwave dielectric heating: Its application to chemical reaction 3.
Environmental problem and crystal growth 4. Analysis of trace elements 5. Properties of supercritical
fluids and their utilization 6. Recent advances in organic chemistry: Synthesis and Function 7.
The mystery of natural rubber 8. Asymmetric synthesis 9. Polymer materials and environment 10.
Biodegradable polymer 11. Introduction to engineering utilization of space environment 12. Utilization
of adsorption phenomena 13. Approach using apatite to studies on energy and environment 14. Present
situation of phosphors for white LEDs 15. Optimization of chemical processes

Evaluation Criteria) Assignments count 100% mainly based on the presentation and report submitted.

Textbook) To be announced in the class.

Reference) To be announced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216581

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair

Engineering of Biological Environment 2 units (selection)
Yoshitoshi Nakamura - Proressor / Biowocicat Rescrioxs, Bioocicat Scisce axp TrcuvoLooy, Bk asp Lire Esviosyeta Eniveee

Target) To understand recent studies on engineering of biological environment.

Outline) Advanced lectures for recent studies on engineering of biological environment

Style) Lecture

Keyword) environment, biology, engineering

Requirement) N/A

Notice) N/A

Goal)

1. To understand general concepts of biomass
2. To understand biomass conversion engineering
3. To understand general concepts of bioremediation

Schedule) 1. General concepts of biological environment 2. Characteristics of biomass and its effective
utilization 3. Pretreatment of biomass by physical method 4. Pretreatment of biomass by chemical
method 5. Pretreatment of biomass by biological method 6. Conversion of biomass into useful materials
7. Conversion of biomass into useful materials 8. Process system engineering for effective conversion of
biomass 9. Reports 10. Classification, role, and application method of environmental organism 11.
Bioremediation in water environment 12. Bioremediation in air environment 13. Bioremediation in soil
environment 14. Environmental hormones, chemical pollutions and ethics 15. Recent topics and trend of
industry for engineering of biological environment 16. Final Reports

Evaluation Criteria) Evaluation of Reports

Textbook) Prints

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216734

Contact)
= Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp)

17:00-18:00)

Note) oWhen you take this class, it is necessary to do preparation for 2h and revies for h every 2h class
for your understanding and taking credit. o JRAHFVAIIC N9 2 0 R & BURD LEHIF 50:50 &9 5. PR
&:gﬁ%i@@ﬂﬂ%% HHEADRIZE R R — F ORIVRILE ARZ & A, SBRIETRHET R b &R
DA &,

(Office Hour: /KIEH
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Advanced Environmental Systems Engineering
Yoshiyuki Kidoguchi|- Proressor / Resoce Crovuarory Evcieen
Yasunori Kozuki - PRoressor / Socit. Exvosyet Systevs Exoiee
Akio Kondo - Proressor / Sociw Exvowet Systevs Exiee
Shuichi Hashimoto!- Proressor / Resource Creutarory Exciveew
Shoichiro Fujisawa)- Proressor / Socu Exvirowest Sistews Evaiee
Masashi Okushima'- AssociATE PROFESSOR / Socit. Exviosyet Systevs Exoiee
Shigeki Matsuo|- Associate ProrEssor / Resotrce Croory Evcieer
Ryoichi Yamanaka - Associate ProressoR / Socia. Exrowesr Systevs Exaiee
Takuro Tomita'- Assistant PROFESSOR / Resource CieuLarory Exciveew
Katsuya SATO)- Associate ProFessoR / Socis. Exrowesr Systevs Exaiveewi
Shin-ichi Ito - Assistant ProFessoR / Socu Exvrowmyr Systevs Excieew
Yuzuru Nadal- AssociatE PROFESSOR / Resoukce CReuLatoRy Exciveew

2 units (selection)
NG, Bkt a0 Lire ENvRONMENTAL ENGINEERING
NG, ExktH 4D Lipe ENVIRONVENTAL ENGINEERING
NG, Bkt D Lire ENvRONMENTAL ENGINEERING
NG, ExkTH 4D Lige ENVIRONVENTAL ENGINEERING
NG, EaRmi AND Lire ENvIRONMENTAL ENGINEERING
NG, ExkTH 4D Lipe ENVIRONVENTAL ENGINEERING
NG, Earri o Lire ExvionextaL ENGiveern

I

i

I

i

I

NG, Ecosysren Exciveer:
NG, Ecosysren ENGiNeER
NG, Ecossren Excveer:
NG, Ecosysren ENGiNeeR
NG, Ecosysren Excveer:
NG, Ecosysren ENGiNeER
NG, Ecosysren Excveew:
NG, Ecosysren ENGINEERI
NG, Ecosysren Excveew:
NG, Ecosysren ENGiNEERI
NG, Ecosysren Exciveer
NG, Bcosysren ENGINEERI

NG, ExkTH 4D ik ENVIRONVENTAL ENGINEERING
NG, Earri o Lire ExviRonextaL ENcvEERG
NG, ExkTH 4D Lipe ENVIRONVENTAL ENGINEERING
NG, Earri ap Lire ExviRonENTaL ENGIVEERNG
NG, ExkTH 4D Lipe EVIRONVENTAL ENGINEERING

Target) To understand the present environmental problems and to acquire the advanced of the technique and
the approach to solve problems on the point of the ecosystem engineering.

Outline) To explain the structure and function of environmental systems, the relationship between civil life
and disaster prevention systems, and the changes of social system due to the technological revolution and
the policy.

Style) Lecture

Keyword) environmental policy,
miromechanical engineering

Goal)

1. To understand the factor of environmental systems
2. To understand the strucure of environmental systems
3. To understand the civil life and natural disaster prevention systems

Schedule) 1. The policy and natural disaster prevention measures (1) 2. The policy and natural disaster
prevention measures (2) 3. The factor of environmental systems 4. Example of environmental systems
5. The structure of environmental systems 6. Example of structure of environmental systems 7. Civil
life and nano-technology 1 8. Civil life and nano-technology 2 9. Midterm presentation 10. Well being
technology 1 11. Well being technology 2 12. Ecosystem engineering 1 13. Ecosystem engineering 2
14. Hydrogen engine technology 15. Diesel engine engineering

Evaluation Criteria) Assignments count 100%

Textbook) To be introduced in th class

Reference) To be introduced in th class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216598

Contact)
= SATO (eco705, +81-88-656-2168, katsuyas@eco.tokushima-u.ac.jp)

Note) FZ3E% 32T 2BRICIX, 2 RRIDOBZZERRIRIC 2 RO TP E & 2 KEDEEZ U725 A TR¥EEZZITS 2
&R, BRI L BN D72 DI TH S,

natural disaster, energy saving technology, welfare technology,

Quantum mechanics and advanced lecture in quantum physics 2 units (selection)
Yoshitaka Michihiro- Associste PRoFEssoR / Prooucrioy Svsteus Exciveeaive, Mechaviear ExcivesisG, INTeLLGENT Steuetues axd Mechavics Systews ENcivgeaiv

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Keyword) quantum mechanics

Goal) To understand the outline of quantum mechanics.

Schedule) 1. Introduction 2. Variational method 3. Lagrangian 4. Hamiltonian 5. Poisson’s bracket
expression 6. Quantization 7. Operator 8. Wavefunction 9. Expectation value 10. Schrodinger equation
11. Example (1) the square well potential 12. Example (2) the linear harmonic oscillator 13. Angular
momentum 14. Example (3) hydrogen atom 15. Heisenberg equation 16. Field quantization

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.
Reference) To be introduced in the class.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216867

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: A 1755-18/KF)

Superconductivity and superconducting materials 2 units (selection)
Yutaka Kishimoto - Proressor / Ormcst Mirisis ax Devices, Oicat Svstevs ExGNeeRG, Systevs Iwowrion ExGiveekG

Target) To understand basics and recent developments in superconductivity.

Outline) This class reviews quantum mechanics and introduces superconductivity and recent superconducting
materials.

Style) Lecture

Keyword) superconductivity, Cooper pair, superconducting energy gap, density of states, anisotropic
superconductivity

Goal) To understand the outline of superconductivity.

Schedule) 1. Introduction to superconductivity 2. Review of quantum mechanics (1), Schrodinger equation
and wave function 3. Review of quantum mechanics (2), operators and expected values 4. Review
of quantum mechanics (3), perturbation theory 5. Free electron model of metals 6. Phenomenological
theory of superconductivity 7. To understand Meissner effect on the basis of quantum mechanics 8.
Formation of Cooper pair 9. Formation of superconducting energy gap 10. Density of states, and energy
gap at finite temperatures 11. Introduction to Nuclear Magnetic Resonance method 12. Frontier of
superconductivity (1), strong coupling superconductor 13. Frontier of superconductivity (2), heavy Fermion
superconductor 14. Frontier of superconductivity (3), copper oxide high Tc superconductor 15. Summary

Evaluation Criteria) Reports on several subjects in the class.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216769

Contact)
= Yutaka Kishimoto (A202)

Advanced Computational Science 2 units (selection)
Toshiki Takeuchi - ProressoR / P a Desioy Systeis ENGNEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MeckANIcs SYSTEMS ENGINEERING

Target) This class provides the basic technology for numerical calculation for the differential equation.

Outline) The numerical calculation methods for the differential equation are introduced.

Style) Lecture

Keyword) numerical analysis, numerical computation, differential equation

Fundamental Lecture) “Numerical Analysis/’(1.0), ‘Basic Mathematics/#§(Z3 153 1°(1.0), “Basic_Mathematics
[BSIRESTAE T1°(1.0)

Relational Lecture) ‘Methods for analysis of mathematical phenomena’(1.0), “Numerical Analysis/’(1.0)

Requirement) Students have to understand basic mathematics of undergraduate-level.

Goal) To understand principle of numerical calculation methods.

Schedule) 1. Introduction to numerical simulation 2. Mathematical model 3. Lagrange interpolation 4.
Spline interpolation 5. Least squares method 6. Finite difference method 7. Arbitrary precision
formula 8. Application to ordinary differential equation 9. Application to partial differential equation 10.
Gauss-Seidel method 11. Successive Over-Relaxation method 12. Explicit method 13. Implicit method
14. Crank-Nicolson method 15. Numerical instabilities

Evaluation Criteria) Assignments count 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216627

Student) Able to be taken by only specified class(es)

Contact)
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http://pub2.db.tokushima-u.ac.jp/ERD/person/10653/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10835/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10831/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/118289/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/79528/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/180395/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10636/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/156738/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/82121/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/187661/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189119/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/215040/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216598
http://pub2.db.tokushima-u.ac.jp/ERD/person/10848/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216867
http://pub2.db.tokushima-u.ac.jp/ERD/person/10849/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216769
http://pub2.db.tokushima-u.ac.jp/ERD/person/10823/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131411
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150374
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216627
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= Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp) KRIEH

14:00-15:00)

(Office Hour:

Methods for analysis of mathematical phenomena 2 units (selection)
Hitoshi Imai - PROFESSOR / PLassiNg ap Desioy Systeus ENGNEERING FoR INFRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MeckaNics SYSTEMS ENGINEERING
Cheng-Hai Jin - Proressor / Iwron. Cevier

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced. Especially, those in numerical
analysis are focused on.

Style) Lecture

Keyword) mathematics, numerical analysis

Fundamental Lecture) “Numerical Analysis/’(1.0)

Relational Lecture) “Advanced Computational Science”(0.5, =pB3)

Requirement) Only the premise that have studied basic mathematics.

Notice) $23£% 2\ 2BRIC1Z, 2 IFIRIOBEERGIEIEIC 2 IO P8 & 2 IHOBEHEZ L5 A TR¥EERT 5
T, REEOMME BIE D DICBETHS.

Goal) Being able to understand a numerical scheme to one-dimensional boundary value problems for the
Poisson equation

Schedule) 1. Introduction to computer 2. Common sense in numerical computation 3. High-speed
computation (Parallel computing) 4. Finite difference method I 5. Finite difference method II 6. Finite
difference method III 7. Finite difference method IV 8. Finite element method I 9. Finite element
method II 10. Finite element method III 11. Finite element method IV 12. Boundary element method
I 13. Boundary element method II 14. Boundary element method III 15. Iterative method

Evaluation Criteria) Evaluation by the report.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216715

Contact)
= Imai(A220, +81-88-656-7541, The inquiry by means of the cellular phone or E-mail is not acceptabl

e) (Office Hour: Office hours: Thursday 14:00-15:00)

Biochemical Thermodynamics 2 units (selection)
Hitoshi Matsuki - Proressor / Botoaica. Foscriows, Biotocicat Scce v Tecmvoocy, Eavmi axo Lire Bvoweviat, ExcieeRivg

Target) Thermodynamic treatments for molecular aggregates constructed by self-association of bio-related
substances and effects of environmental variables such as temperature, pressure and additives on the
aggregates are described.

Outline) The former part of this lecture reviews treatments for molecular aggregates such as monolayers,
micelles and vesicles constructed by self-association of bio-related substances like surfactants, lipids and
amphiphilic drugs from a thermodynamic viewpoint. The latter part describes various nature of these
aggregates and structure changes of the aggregates by environmental variables such as temperature, pressure
and additives. Further industrial application and utilization of molecular aggregates are also explained. This
lecture deals with industrial subjects.

Style) Lecture

Keyword) bio-related substance, molecular aggregate, thermodynamics, phase behavior, pressure

Fundamental Lecture) “Physical Chemistry 2°(1.0), ‘Biophysical Chemistry 2!(1.0)

Relational Lecture) “Advanced Biophysical Chemistry”(0.5, =pHE3)

Requirement) Students are required to have a good understanding of undergraduate-level physical chemistry
and biophysical chemistry and related subjects.

Goal)

1. To understand the thermodynamic treatments of molecular aggregates formed by bio-related substances.
2. To understand the nature for aggregates of bio-related substances and effects of environmental variables
on the aggregates.

Schedule) 1. Thermodynamics of molecular aggregates (1) thermodynamics of adsorption at interfaces 1:
surface and interfacial tension 2. Thermodynamics of molecular aggregates (2) thermodynamics of
adsorption at interfaces 2: treatments of adsorbed film 3. Thermodynamics of molecular aggregates (3)
phase transitions of monolayers 1: insoluble monlayers 4. Thermodynamics of molecular aggregates (4)
phase transitions of monolayers 2: soluble monolayers 5. Thermodynamics of molecular aggregates (5)
thermodynamics of self-association 1: phase separation model 6. Thermodynamics of molecular aggregates
(6) thermodynamics of self-association 2: mass action model 7. Thermodynamics of molecular aggregates
(7) micelle formation in dilute solutions 1: critical micelle concentration 8. Thermodynamics of molecular
aggregates (8) micelle formation in dilute solutions 2: affecting factors 9. Structures and functions of
molecular aggregates (1) solution behavior 1: Krafft point 10. Structures and functions of molecular
aggregates (2) solution behavior 2: cloud point 11. Structures and functions of molecular aggregates (3)
phase behavior of bilayers 1: saturated phospholipids 12. Structures and functions of molecular aggregates
(4) phase behavior of bilayers 2: unsaturated phospholipids 13. Structures and functions of molecular
aggregates (5) pressure effect on bilayers 1: volume change of transition 14. Structures and functions
of molecular aggregates (6) pressure effect on bilayers 2: pressure-induced bilayer interdigitation 15.
Structures and functions of molecular aggregates (7) phase behavior of bilayer mixtures: domain formation
16. Summary, inquiry and report preparations

Evaluation Criteria) More than 80% percentage of attendance and reports (100%).
Textbook) To be distributed materials adequately in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216731

Student) Able to be taken by student of other department

Contact)
= Matsuki (G607, +81-88-656-7513, matsuki@bio.tokushima-u.ac.jp) (Office Hour: Friday 16:20-17:50)
Note) oWhen you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class

for your understanding and taking credit. o¢Goal 1 is related to schedules 1-8 and goal 2 is related to
schedules 9-15.

Advanced Biochemistry 2 units (selection)

Teacher of course

Target) This class introduces biological regulations by signal transduction in multicellular organisms.

Outline) Biological regulations involving enzymes, substrates, and other macromolecules are introduced.
Molecular mechanisms of expression of biological activities are especially focused.

Style) Lecture

Keyword) signal transduction, signaling molecule, organelle

Fundamental Lecture) “Biochemistry 17(1.0), “Cell Biology/’(1.0)

Relational Lecture) “Advanced enzyme engineering”(0.5, =pE7), “Biological macromolecular chemistry”(0.5,
)

Requirement) Students are required to have a good understanding of undergraduate-level biochemistry.

Goal)

1. Understanding of regulatory mechanism of synthesis and secretion of signaling molecules.
2. Understanding of signal transduction and its regulatory factors in cells.

Schedule) 1. Cell structure and role of organelles 2. Biochemical techniques for studies of regulation of
signal transduction 3. Imaging techniques for studies of regulation of signal transduction 4. Synthesis of
peptide signaling molecules 5. Post-translational modifications of signaling molecules (1) Addition and
processing of carbohydrate chains 6. Post-translational modifications of signaling molecules (2) Processing
of polypeptides 7. Post-translational modifications of signaling molecules (3) Processing proteases and
their substrates 8. Post-translational modifications of signaling molecules (4) Physiological functions of
processing proteases 9. Regulation of secretion of signaling molecules 10. Quality control of signaling
molecules (1) Intracellular transport 11. Quality control of signaling molecules (2) Intracellular degradation
system 12. ER stress response 13. ER chaperones 14. Transcriptional regulation by ER stress 15.
Development of new drugs targeting regulatory factors for signal transduction 16. Report preparation

Evaluation Criteria) Evaluation by report (100%)

Textbook) To be introduced in the class
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Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216721

Student) Able to be taken by only specified class(es)

Contact)
= Y REFEM703)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Molecular Biotechnology 2 units (selection)
Sumihare NOji - PROFESSOR / Biotocicst. Rescriows, Biococica Scnce avo Tecavotocy, Eawr s Lire ExvROWENTAL Exciveeriv

Hideyo Ohuchi - Associate Proressor / Boiosica. Reicriovs, Botocicat Sexce 4o Teowowocy, Eakti 4o Lire ExvRONENTAL ENGNEERING

Target) To understand advanced technology for molecular biology

Outline) We will present recent topics on molecular biology and its applications for genetic engineering. 1)
Molecular biology on insects and its applications (3), 2) Molecular biology on brain and neural systems
(3), 3) Molecular biology on vetebrate development and its applications (4). 4) Molecular biology on
human diseases (4).

Style) Lecture in combination with Portfolio

Keyword) signlalling pathways, transcription factors, genes and diseases

Relational Lecture) “Technology for Bioreaction”(0.5, =pH8), “Advamced Cell Physiology”’(0.5, =pHa),
“Advanced Biotechnology”(0.5, =pE7)

Requirement) N/A

Notice) N/A

Goal) To understand molelcular mechanisms of development and diseases

Schedule) 1. Molecular biology of insects, early development 2. Molecular biology of insects, late
development 3. Molecular biology of insects, regeneration 4. Molecular biology of insects, brain
development 5. Molecular biology of insects, neural development 6. Molecular biology of insects,
mutations 7. Molecular biology of vertebrates, early development 8. Molecular biology of vertebrates,
late development 9. report for evaluation 10. Molecular biology of vertebrates, brain and neural
development 11. Molecular biology of vertebrates, regeneration 12. Molecular biology of human diseases,
limbs 13. Molecular biology of human diseases, eyes 14. Molecular biology of human diseases, muscles
15. Molecular biology of human diseases, general 16. Final report for evaluation

Evaluation Criteria) Evaluate two reports (50% each)

Textbook) N/A

Reference) Handouts

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216879

Student) all

Contact)
= Noji (G803, +81-88-656-7528, noji@bio.tokushima-u.ac.jp) (Office Hour: Monday 15:30-17:00)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Cell Biotechnology 2 units (selection)
Hideaki Nagamune;- Proressor / Botosiea. Fuxcriovs, Botocicat Suexce avo Teomorocy, Earti o Lt EXvRONENTAL ENGNEERING

Toshifumi Tomoyasu - Associate PrOFESSOR / Biotocicar. Foxcrions, Biotogicar Scexce v Tecuotooy, Earri o Lire Exvionestae. Exciveexi

Target) This class aims to expand the knowledge on cell biotechnology and improve the skill of debate
through the debate dealing with cell biotechnology and its applications.

Outline) Debates among students dealing with the latest reports on technology and application concerned
with production of useful materials, medical assay, and medical treatment using various cells are held in
order to deepen the knowledge on cell biotechnology and its peripheral field. Training on skills of debate
and communication is simultaneously carried out.

Style) Lecture

Keyword) cell, biotechnology, debate

Relational Lecture) “Advanced Biochemistry”(0.8, =pHEd), “Molecular Biotechnology”(0.8, =pH3), “Technology
for Bioreaction”(0.8, =pH8), “Biological macromolecular chemistry”(0.5, =pH8), “Advanced enzyme
engineering”(0.5, =pH7)

Requirement) Students are required to have a good understanding of undergraduate-level of cell technology
and related subjects

Goal)
1. To understand the latest cell biotechnology and its application examples
2. To gain the ability of debate on technologies concerned in cell biotechnology

Schedule) 1. Cell biotechnology on production of useful materials 1(Production of antibodies) 2. Cell
biotechnology on production of useful materials 2(Production of enzymes) 3. Cell biotechnology on
production of useful materials 3(Production of lymphokines) 4. Cell biotechnology on production of useful
materials 4(Production of cytokines) 5. Cell biotechnology on production of useful materials 5(Production
of bioactive proteins) 6. Cell biotechnology on medical or industrial assay 1(Measurement of cytotoxicity)
7. Cell biotechnology on medical or industrial assay 2(Analysis of signal transduction pathways) 8. Cell
biotechnology on medical or industrial assay 3(Analysis of transcriptosome) 9. Cell biotechnology on
medical or industrial assay 4(Diagnostics of genome disorder/SNPs) 10. Cell biotechnology on medical
or industrial assay S(Diagnostics of intracellular bacteria/viruses) 11. Cell biotechnology on medical
treatment 1(Artificial skin) 12. Cell biotechnology on medical treatment 2(Immune cell therapy) 13.
Cell biotechnology on medical treatment 3(Cell transplant/Organ transplant) 14. Cell biotechnology on
medical treatment 4(Techniques for clone development) 15. Cell biotechnology on medical treatment S(ES
cells/iPS cells)

Evaluation Criteria) Assignments count 50%,Presentation count 50%

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216662

Student) Able to be taken by student of other department

Contact)
= Nagamune (G707, +81-88-656-7525, nagamune@bio.tokushima-u.ac.jp)

16:20-17:50)

Note) Preparation and review of two hours each are required for understanding of every class with two

hours and taking the credits.

(Office Hour: Monday

Advanced Biophysical Chemistry 2 units (selection)
Hitoshi Matsuki- Proressor / Boiosica. Foxcrioss, Botosies Seevce 4o Teemvotoay, Eakri avo Lire ExviRoseviaL Exciveeaive

Target) Treatments of solutions containing biomolecules and analytical methods for interactions between
biomolecular aggregates and physiologically active substances by means of the treatments are described.
Outline) The former part of this lecture describes solutions in which biomolecules reveal their actions
from the macroscopic, microscopic and electrochemical viewpoints. The latter part deals with ligand
partitioning into lipid bilayer membranes as examples of interactions between molecular aggregates formed
by biomolecules and physiologically active substances. The molecular mechanisms of anesthesia until now
are reviewed on the basis of the above subjects. Further industrial application of the interactions such as
drug delivery systems is also explained. This lecture deals with industrial subjects.

Style) Lecture

Keyword) solution, molecular aggregate, ligand, interaction, mechanism of anesthesia

Fundamental Lecture) “Physical Chemistry 2/°(1.0), ‘Biophysical Chemistry 2"(1.0)

Relational Lecture) “Biochemical Thermodynamics”(0.5, =pHEd)

Requirement) Students are required to have a good understanding of undergraduate-level physical chemistry
and biophysical chemistry and related subjects.
Goal)
1. To understand the macroscopic, microscopic and electrochemical treatments of solutions.
2. To understand the partitioning modes of ligands into biomacromolecules and molecular mechanisms of
anesthesia.
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Schedule) 1. Solution chemistry of bio-related substances (1) thermodynamics of solutions 1: basic equations
of thermodynamics 2. Solution chemistry of bio-related substances (2) thermodynamics of solutions
2: theory of phase diagrams 3. Solution chemistry of bio-related substances (3) thermodynamics of
solutions 3: equilibrium of solutions with gases, liquids and solids 4. Solution chemistry of bio-related
substances(4) thermodynamics of solutions 4: interfacial phenomena 5. Solution chemistry of bio-related
substances (5) statistical thermodynamics of solutions 1: basic equations of statistical mechanics 6.
Solution chemistry of bio-related substances (6) statistical thermodynamics of solutions 2: ideal and
regular solutions 7. Solution chemistry of bio-related substances (7) electrochemistry of solutions 1: ionic
equilibrium 8. Solution chemistry of bio-related substances (8) electrochemistry of solutions 2: electrode
reaction 9. Interactions between biomacromolecules and physiologically active substances (1) ligand
partitioning into lipid membranes 1: nonspecific binding 10. Interactions between biomacromolecules and
physiologically active substances (2) ligand partitioning into lipid membranes 2: specific binding 11.
Interactions between biomacromolecules and physiologically active substances (3) effect of dissociation
equilibrium of ligand 12. Interactions between biomacromolecules and physiologically active substances (4)
mechanisms of anesthesia 1: introduction 13. Interactions between biomacromolecules and physiologically
active substances (5) mechanisms of anesthesia 2: lipid membrane theories 14. Interactions between
biomacromolecules and physiologically active substances (6) mechanisms of anesthesia 3: protein receptor
theories  15. Interactions between biomacromolecules and physiologically active substances (7) action
mechanisms of local anesthetics 16. Summary, inquiry and report preparations

Evaluation Criteria) More than 80% percentage of attendance and reports (100%).

Textbook) To be distributed materials adequately in the class.

Reference)

o AR ALY WAEE
o J. S. Rawlinson and F. L. Swinton “Liquids and Liquid Mixtures” Butterworths Scientific

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216738

Student) Able to be taken by only specified class(es)

Contact)
= Matsuki (G607, +81-88-656-7513, matsuki@bio.tokushima-u.ac.jp) (Office Hour: Friday 16:20-17:50)

Note) oWhen you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit. ¢Goal 1 is related to schedules 1-8 and goal 2 is related to
schedules 9-15.

Advamced Cell Physiology 2 units (selection)

Yoshitoshi Nakamura - Proressor / Botoaicat Rescrions, Biotosicar, Seexce ¥ TecavoLooy, Earta axd Lire EXVRONVENTAL ENGINEERING

Target) This class is intended to demonstrate how to use capable molecular viewers (PyMol & Coot) for
protein structure, which can be used for detailed analyses of protein 3D-structure.

Outline) This class (portfolio) introduces how the programs (PyMol & Coot) can be used, and what their
capabilities are.

Style) Portfolio

Keyword) protein 3D-structure, protein data bank, PyMol, Coot

Relational Lecture) “Biological macromolecular chemistry”(0.5, =pHE8)

Requirement) Students are required to bring note-type PC, if necessary (Windows is better).

Goal)

1. To understand protein coordinate file.
2. To understand operation of molecular viewers.

Schedule) 1. Protein Data Bank and coodinate file 2. Installation of the programs 3. Getting started with
mouse controls 4. Getting started with commands 5. Comand syntax 6. Atom selection 7. Ray-tracing
and stereo 8. Animation 9. Tutorial 1:basics 10. Tutorial 2:advanced techniques 11. Tutorial 3:example
scripts  12. Exercise l:editing of PDB file 13. Exercise 2:structural comparison 14. Exercise 3:DALI
web server 15. Exercise 4: WHAT IF web server

Evaluation Criteria) Drawing products with brief explanation (assignments count 100%)

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216663

Student) Able to be taken by only specified class(es)

Contact)

= Administration Office(M703)

Note) oWhen you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit. o BUEFHIC N9 2wl & RO HEERIZ 50:50 &5 5. PR
ICFFHBANDBNRDL, SEANDOMEE RO R — F OfRIRI & NEZ &R, BIIPET 2 - & Rk
DR &L,

Advanced Microbiological Engineering 2 units (selection)
Takeshi Omasa - Proressor / Biowocicat Fuscrioxs, Biotocica Somsce axo Tecrouooy, Eaxrn avp Lire ExviRoeNtaL Exaivezaivg

Target) To learn bio-based production

Outline) To understand basic engineering aspects from lab- to industrial-scale productions

Style) Lecture

Keyword) biochemical engineering, bio-based production, separation and purification, environmental
engineering

Fundamental Lecture) “Biomolecular Design’(0.4)

Relational Lecture) ‘‘Advanced enzyme engineering/’(0.4)

Requirement) Undergraduate biotechnology is required

Goal) To understand basic engineering aspects from lab- to industrial-scale productions. 1.bio-based production,
2.separation&purification, 3.environmental technology

Schedule) 1. bioresorces 2. bioinformatics-basic 3. bioinformatics-advanced 4. high throughput screening
-basic 5. high throughput screening -basic 6. metabolic engineering -basic 7. metabolic engineering
-advanced 8. kinetics of biocatalyst 9. bioreactor 10. separation of bioproducts 11. purification of
bioproducts  12. sensing and contorol of bioprocess -basic 13. sensing and contorol of bioprocess
-advanced  14. environmental biotechnology -basic ~ 15. environmental biotechnology -advanced 16.
term-end examination

Evaluation Criteria) Presentation and discussion in each topics (70%), term end exam (30%)

Textbook) a4 "NAA70¥ 7> ay —bDDIOIDDEDODNA AT 27 ) ayd——; {LET¥ES N4
e

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216844

Student) Able to be taken by only specified class(es)

Contact)
= Omasa (B 813 (8 ), +81-88-656-7408, omasa@bio.tokushima-u.ac.jp) (Office Hour: Thu 12:00-

13:30)
Note) 2hr pre-and post-studies are required. Presentation in each topics is required.

Biomolecular Design 2 units (selection)
Hitoshi Hori - Proressor / Biouosics Foscrioys, Bioocicat Scsce asp Tecuvotooy, Bk ano Lire Esviosyeta Exiveeiv

'Yoshihiro Uto/- Associate PRoFEssor / Bioocicat. Foxcrioxs, Biotocicat Scmce axo Tremvouooy, Bk anp Lire ExviosyextaL ENoiveeR

Target) ‘EARHEREEHIYIE (FHcEBRGIEWE CBIEG) OBGE, R, EYNGETEDIEE & 75 2 7y THEE LA
Was LTo “BEHEMHIL 2 ha /) 22 2 medicinal electronomics” IZD Tl 9 3.

Outline) 77 FH&AE T4 B9 2 B2 JERE I e & U C Dy FIiERRIC X 2 LIRSS AT (R B
B EHE ) OB TaEHC DWW THEEL, “BEHRMIL 7 Fu / 227 2 medicinal electronomics”
MNEE %2 L€ 5,

Style) Lecture

Keyword) biomolecular functional design, molecular orbital theory

Relational Lecture) “Biological macromolecular chemistry”(0.5, =pHS8)

Goal)

L P TYTkE Lo FiuEmz2 i L, I, Hickel #Z2{EoTIF LY PERVEVETO
FTHEEFIETRD S, i

2. medicinal electronomics (B I DIA LD 70, fliHizs EREREMI(EHWE O THuE R 2 HER L,
ZNS OYESLEYTEEZ ERINCHL 2 2 EICKD, FTERORFEEZ KD S,
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Schedule) 1. ) Biomolecular (functional) design and the concept of molecular orbital 2. Enzymatic
reaction and molecular orbital 3. Quantum theory-based atomic structure and molecular bonds 4.
Molecular structures and the concept of hybridized orbitals. Subject review report-1 5. Heteroatom
containing structures. Discussion on subject review report-1 6. Structures of intermediates. Subject review
report-2 7. Molecular orbital calculation-1: localizedr-bond. Discussion on subject review report-2
8. Molecular orbital calculation-2: localizedn-bond. Subject review report-3 9. ) Molecular orbital
calculation-3: localizedr-bond. Discussion on subject review report-3 10. Molecular orbital calculation-4:
delocalizedr-bond (butadiene) 11. Round-table discussion on subject review report-4 12. Molecular orbital
calculation-5: delocalizedn- bond (cyclobutadiene). Subject review report-5 13. Round table discussion on
subject review report-5 14. Another biomolecular design concepts: scaffold or “Ken-zan”, pharmacophores,
isosteres 15. Round table discussion on subject review report-6 16. Round-table discussion on this class
”biomolecular design”

Evaluation Criteria) 2L 7= 3L KA — b (100%) THHiid 2. LA —FidZzhZzih 100 s CRHbE L,
TRTDOLAR—=F2 60 MM EDOG&EEZD > THEEET 3.

Textbook) Katsuhiro Saito “KozoYukikagaku(in Japanese)( Structural Organic Chemistry)”’(Sankyo-Syuppan)
and CD-ROM * WinMopac Version 3.0.3 (Trial) In Noriaki Hirayama, “Jissen Ryoshi-Kagaku (in Japanese:
Practical Quantum Chemistry)”

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216878
Student) Able to be taken by student of other department
Contact)
= Hori (M821, +81-88-656-7514, hori@bio.tokushima-u.ac.jp) (Office Hour: Monday 11:55-12:50)
Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Advanced Biotechnology 2 units (selection)
Hideaki Maseda'- Associate ProFessoR / Biouocicst Foxerioss, Biotosicat, Scexce axo Teomiotoey, Bt b Lire ENVRONVEVTAL ENGINEERNG

Target) Acquire the fundamental, advanced and applied biotechnology

Outline) Target and summary of this class is to understand applied microbiology, ecology, bioinstrumentation,
food biotechnology, waste management and environmental biotechnology.

Style) Lecture

Keyword) applied microbiology, food biotechnology, environmental biotechnology

Fundamental Lecture) “Engineering of Biological Environment”(0.4, =pE2)

Relational Lecture) “Advanced enzyme engineering”(0.4, =pH7)

Requirement) Students are required to have a good understanding of under graduate-level biotechnology
and related subjects.

Goal)
1. To understand the outline of biotechnology
2. To understand the outline of advanced biotechnology

Schedule) 1. Outline of microbial bioengineering 2. basic and application of microbial bioengineering 3.
Outline of biotechnology 4. basic and application of biotechnology 5. Ecology 6. Microbiological
Ecology 7. Bioinstrumentation 8. new Bioinstrumentation 9. Outline of Food biotechnology 10. Basic
Food biotechnology 11. Utilization of Food biotechnology 12. Outline of Waste management 13. Waste
management 14. Outline of Environmental biotechnology 15. Environmental biotechnology 16. Final
Examination

Evaluation Criteria) Grade will be decided by the performance on the following: Final Exam (100%).

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216573

Student) Able to be taken by only specified class(es)

Contact)
= Maseda (Y8 814, +81-88-656-7524, maseda@bio.tokushima-u.ac.jp)

16:20-17:50)

Note) For comprehending lectures and acquisition of credits, it is necessary to do a two-hour preparation

lecture and a two-hour review every school hour of two hours.

(Office Hour: Friday

Advanced Biomaterials 2 units (selection)
Toshifumi Tomoyasu - AssociatE PrOFESSOR / Biotocicar Foxcrions, Biotogicar Screxce v Tecuotooy, Earri ao Lire Exvionestat. Exciveeri
Hideaki Nagamune - Proressor / Biooacat Foscrioss, Biotogict St 4w Tecvoloos, Exkrt axo Lire Exviowieviat Exoneeei

Target) Study and investigate about the scientific background which produced the new technology.

Outline) Students are required to investigate how the important discovery (which acquired the Nobel Prize as
an example) were established and how improved our life and research activities by these accomplishments.

Style) Lecture

Keyword) technology, biomolecules, research, application

Requirement) Required to have a good understanding of undergraduate-level biochemistry and molecularbiology.

Goal)

1. Understand how the important discoveries in the scientific field were performed.
2. Investigate how the important discoveries are applied to our life and research.

Schedule) 1. Orientation 2. Discoveries concerning the role played by the chromosome in heredity. T.
Morgan. 3. The production of mutations by means of X-ray irradiation. H. Muller 4. Discovery of
mobile genetic elements. B. McClintock. 5. The discovery of penicillin and its curative effect in various
infectious diseases. A. Fleming, E. Chain, H. Florey. 6. Discovery of tumour-inducing viruses. P. Rous.
7. Interpretation of the genetic code and its function in protein synthesis. R. Holley , H. Khorana,
M. Nirenberg. 8. The discovery of restriction enzymes and their application to problems of molecular
genetics. H, Smith. W, Arber. 9. Contributions concerning the determination of base sequences in nucleic
acids. W. Gilbert, F. Sanger. 10. The genetic principle for generation of antibody diversity. S. Tonegawa.
11. Contributions to the developments of methods within DNA-based chemistry. K. Mullis, M. Smith. 12.
Discovery concerning the genetic control of early embryonic development. L. Lewis, C. Niisslein-Volhard,
E. Wieschaus. 13. Discovery of Prions - a new biological principle of infection. S. Prusiner. 14. The
development of methods for identification and structure analyses of biological macromolecules. J. Fenn,
K. Tanaka, K. Wiithrich. 15. Generalization of lectures

Evaluation Criteria) Grades are judged about two attainment targets described above by a presentation (50
points) and a report (50 points). The student requires more than 60 points to a pass.

Textbook) To be introduce in the class.

Reference) To be introduce in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216736

Student) Able to be taken by only specified class(es)

Contact)
= Tomoyasu (G701, +81-88-656-9213, tomoyasu@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-
17:50)
Note) oStudents require 2hrs preparation and 2hrs review per a lecture (2 hrs). o1-14th lectures contain both
attainment targets 1 and 2.

Advanced enzyme engineering 2 units (selection)

Akihiko Tsuji|- Proressor / Biouocics Rescrioss, Biowocica Seevce avo Teeuvotoey, Eakrn avo Lire Evvronvevtat ExeieeRing

Target) This class introduces engineering of enzyme molecule for the medical application.

Outline) Basics of design of enzyme and their inhibitor by chemical and gene technologies for medical
application are introduced.

Style) Lecture
Keyword) enzyme, medical application, protein engineering
Fundamental Lecture) “Biochemistry 17(1.0), “Protein Engineering/’(1.0)
Relational Lecture) “Advanced Biochemistry”(0.5, =pH4), “Biomolecular Design”(0.5, =pHa), “Advamced
Cell Physiology”(0.3, =pHa)
Requirement) Students are required to have a good understanding of undergraduate-level biochemistry.
Goal)
1. Understanding of enzyme character required for therapeutic use.
2. Understanding of design of enzyme molecule for therapeutic use.
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Schedule) 1. Introduction of medical application of enzyme 2. Basic of enzymology (1) Kinetics of
enzyme reaction 3. Basic of enzymology (2) Regulation of enzyme activity 4. Therapeutic use of
enzyme 5. Problem in therapeutic use of enzyme (1) Immunological problem 6. Problem in therapeutic
use of enzyme (2) Drug delivery system. 7. Problem in therapeutic use of enzyme (3) Preparation of
large quantity of enzyme 8. Example of design of enzyme for medical use 9. Example of design of
enzyme for diagnosis 10. Engineered enzyme used for therapy of lysosome disease(1)Deficincy of beta
glucosidase 11. Example of engineered enzyme used for therapy of lysosome disease (2) Deficincy of
alpha glucosidase 12. Application of PEG-modified enzyme (1) Preparation of PEG asparaginase 13.
Application of PEG-modified enzyme (2) Caracterization of PEG asparaginase 14. Target enzyme for
development of new drug 15. Engineering of enzyme inhibitor 16. Report preparation Presentation

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216646

Student) Able to be taken by student of other department

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Technology for Bioreaction 2 units (selection)
Sumihare Noji - Proressor / Boiosicat Retcrioss, Botosicat Scesce avo Tecwowocy, Earr v Lire Exviowvesta. Exciezeiv

Hideyo Ohuchi - Associate Proressor / Boiosicat Rescriovs, Botocicat Scexce avo Tecwoiocy, Eakti o Lire EXvRONENTAL ENGNEERING

Target) Lectures for science and technology to use biological reactions. Especially, focusing on morphological
formation of organisms, we will talk about how genomic infomation is decoded to bilud up body by
bottom-up strategies.

Outline) We present lelcutures about techynology for application of biological reactions, especially meidical
and engineering applications. We will focuse on 1) genome projects, 2) application of genome information,
3) application of PCR to genetic analyses, 4) in situ hybridization for analysis of gene expression pattern,
5) application of in situ hybridization, 6) transgenic animals, 7) applications of transgenic animals, 8)
knock-out animals, 9) applications of knock-out animals, 10) medical applications of knock-out animals

Style) Lecture in combination with Portfolio

Keyword) genome science, RNA engineering, technology for developmental biology

Relational Lecture) “Molecular Biotechnology”(0.5, =pH3), “Molecular Biotechnology™ (0.5, =pH3)h, “Advanced
Biochemistry™(0.5, =pHd)

Requirement) N/A

Notice) N/A

Goal)

1. To understand structures of genomes and its analitical methods
2. To understand analytical methods for gene expression

3. To understand morpholigical genes and its structures

4. To understand mechanisms of developmenal process

Schedule) 1. Evolution 2. Genomic structures and evolution 3. Transcription factors and gene expression
4. Cis-regulaory elements and regulation of gene expression 5. Gene expression patterns 6. Functions of
RNAs 7. RNA interference 8. reports for evaluation 9. Homeobox genes 10. Genes for signalling
pathways 11. Genes for cell-cell adhesion factors 12. Developmental mechanisms of C. elegance 13.
Developmental mechanisms of insects 14. Developmental mechanisms of invertebrate 15. Developmental
mechanisms of vertebrate 16. report for evaluation

Evaluation Criteria) Evaluate two reports (50% each).

Textbook) N/A

Reference) From DNA to Diversity

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216737

Student) all students

Contact)

= Noji (G803, +81-88-656-7528, noji@bio.tokushima-u.ac.jp) (Office Hour: Monday 15:30-17:00)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Biological macromolecular chemistry 2 units (selection)
Yoshihiro Uto'- Associate Proressor / Biotocicat Fuscrioys, Biotocicat Scexce ¥ TecavoLooy, EArTa axd Lire ENVRONVENTAL ENGINEERING
Hitoshi Hor1'- Proressor / Biowosicat Foscrioxs, Bioocicat Somsce aso Tecmvouooy, Bk anp Lire ExvRosetaL ENoiveeRiv

Target) The goal is to understand the structure and function of biological macromolecules from the
perspective of molecular recognition and interaction.

Outline) How do biological macromolecules recognize the target molecule and function? An introduction
to the basic structural biology and stereochemistry of biological macromolecules. Topics include protein
and nucleic acid structure. Students should make presentations focusing the molecular recognition and
interaction of biological macromolecules based on the PDB data and their recent scientific papers with
molecular modeling software “MacroModel”.

Style) Lecture

Keyword) intermolecular interactions, molecular recognition, protein data bank, molrecular modeling

Fundamental Lecture) “Biomolecular Design”(0.5, =p[6)

Relational Lecture) “Advamced Cell Physiology”(0.5, =pHE6), “Advanced enzyme engineering”(0.5, =pE7)

Requirement) To understand the organic chemistry, medicinal chemistry, and the enzyme engineering

Notice) None

Goal)

1. To understand the principle of structure and function of biological macromolecule.
2. To understand the mechanisms of molecular recognition of biological macromolecule through PDB
database search and molecular modeling software.

Schedule) 1. Orientation 2. Lecture 1: force interactions involved in the drug-protein complex 3. Exercise
1: search for a protein target for drug 4. Lecture 2: stereochemical interactions involved in the
drug-protein complex 5. Exercise 2: search for 3D structures of targeting protein from the PDB 6.
Lecture 3: mechanisms of enzyme catalysis 7. Exercise 3: conformational analysis of targeting protein
8. Lecture 4: drug design and drug action 9. Exercise 4: conformational analysis of drug 10. Lecture
5: Drug design with computational chemistry 11. Exercise 5: molecular modeling of drug 12. Lecture
6: Molecular modeling with MacroModel 13. Exercise 6: molecular modeling of protein 14. Exercise 7:
molecular modeling of drug-protein complex 15. Exercise 8: evaluation of molecular modeling 16. Report

Evaluation Criteria) Only the student of the attendance rate 80% or more is evaluated by report(100%).

Textbook) R. B. Silverman; The ORGANIC CHEMISTRY of DRUG DESIGN and DRUG ACTION,
ELSEVIER

Reference) T. L. Lemke, D. A. Williams, V. F. Roche, S. W. Zito; FOYE’S PRINCIPLES OF MEDICINAL
CHEMISTRY, Lippincott Williams & Wilkins

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216730

Student) Able to be taken by student of other department

Contact)
= Uto (M820, +81-88-656-7522, uto@bio.tokushima-u.ac.jp) (Office Hour: AKlEH 16:20-17:50)

Note) =T 2BIC(Z, 2 R OREREHEIC 2 RO FE & 2 INHOEEZ L7z 5 2 TRERZZIT S Z
&R, BB E AR O 7 DICHETH S,

Advanced Lecture on Semiconductor Nanotechnology 2 units (selection)
Toshiro Isu'- Proressor /st or Teemowor s Seece, |Takahiro Kitadal- Associare PRoFEsSOR / Insmmure oF Tecmolocy avp Smce

Target) This class introduces basic principles of the semiconductor nanotechnology and their application to
the quantum devices.

Outline) Basics of semiconductor physics and quantum mechanics are introduced to understand material
properties of quantum confined nanostructures. Recent progress in fabrication techniques and device
applications of semiconductor nanostructures (quantum wells, wires and dots) will be reviewed.

Style) Lecture
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Keyword) quantum confined nanostructures, semiconductor nanoscience, electron devices, photonic devices

Requirement) None.

Notice) None.

Goal) To understand basic properties of semiconductor nanostructures and quantum devices.

Schedule) 1. Introduction to semiconductor nanostructures 2. Electronic states in quantum confined
structures 3. Electrical properties of superlattices 4. Fabrication technique of quantum wires and wells
5. Characterization of heterointerfaces 6. Characterization of nanostructures 7. High-speed electron
devices 8. Optical properties of quantum wells 9. Semiconductor laser diodes 10. Quantum effect
devices 11. Fabrication technique of quantum dots 12. Quantum dot devices 13. Device application of
quantum nano structures 14. Recent topics of semiconductor nanotechnology (1) 15. Recent topics of
semiconductor nanotechnology (2)

Evaluation Criteria) Assignments count 100%

Textbook) None.

Reference) The Physics of Low-Dimensional Semiconductors, J.H. Davis, Springer

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818

Student) Any students can attend the class.

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
= Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp) (Office Hour: Mon. 10:00-14:00)

Practice for undrstanding scientific papers in bioogical technology 2 units (compulsory)
Teacher of course

Target) To learn how to read scientific papers for research

Outline) In order to obtain information on research and to learn how to present research results, students
read papers related to their subjects of master thesis, present its contents, and discuss about contents of
the paper.

Style) Lecture and excercise

Keyword) reading of papar, presentation

Relational Lecture) “Seminar in Biological Technology”(0.5, =pH9), “Biological science and technology
laboratory™(0.5, =pH9)

Requirement) N/A

Notice) N/A

Goal) To learn how to read papers

Schedule) 1. presentation and discussion 1 2. presentation and discussion 2 3. presentation and discussion
3 4. presentation and discussion 4 5. presentation and discussion 5 6. presentation and discussion 6
7. presentation and discussion 7 8. presentation and discussion 8 9. presentation and discussion 9 10.
presentation and discussion 10 11. presentation and discussion 11 12. presentation and discussion 12
13. presentation and discussion 13 14. presentation and discussion 14 15. presentation and discussion
15 16. presentation and discussion 16

Evaluation Criteria) Mutual evaluation of presentation

Textbook) N/A

Reference) Related papers

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216747

Student) Able to be taken by only specified class(es)

Contact)
= Administration Office(M703)

Note) Preparation and review of 1 hour each are required for understanding of every class with two hours
and taking the credits.

Seminar in Biological Technology 2 units (compulsory)

Teacher of course

Target) The goal of this lecture is to aquire the knowledge necessary for research related to the Master’s
thesis.

Outline) Student elevates the reaseach ability and skill in the individual laboratory through presentation and
active discussion as to the subject of study. In addition, the research skills in industrial and medical
application reseaches should be acquired.

Style) Excercise

Keyword) discussion for research work, oral presentation

Relational Lecture) ‘A7 2/ ¥+ T ¥ AWJEmX(0.5), “Biological science and technology laboratory”(0.5,
=pH9), “Practice for undrstanding scientific papers in bioogical technology”(0.5, =pHd)

Requirement) N/A

Notice) N/A

Goal) To learn how to perform research

Schedule) 1. Research presentation 1 and discussion 2. Research presentation 2 and discussion 3. Research
presentation 3 and discussion 4. Research presentation 4 and discussion 5. Research presentation 5
and discussion 6. Research presentation 6 and discussion 7. Research presentation 7 and discussion
8. Research presentation 8 and discussion 9. Research presentation 9 and discussion 10. Research
presentation 10 and discussion 11. Research presentation 11 and discussion 12. Research presentation 12
and discussion 13. Research presentation 13 and discussion 14. Research presentation 14 and discussion
15. Research presentation 15 and discussion 16. Research presentation 16 and discussion

Evaluation Criteria) Evaluate master thesis

Textbook) N/A

Reference) Research papers

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216741

Student) Able to be taken by only specified class(es)

Contact)
= Administration Office(M703)

Note) Preparation and review of 1 hour each are required for understanding of every class with two hours
and taking the credits.

Biological science and technology laboratory 10 units (compulsory)

Teacher of course

Target) According to the subject of study, student carriy out the research to obtain good ability and skill
for reseach and for presntation.

Outline) Students carrry out each reseach according to the subject of study to elevate their reaseach ability
and skill in the individual laboratory. In addition, they have to present their reseach reuslts for evaluation.

Style) Experiment
Keyword) reseach work, presentation

Relational Lecture) “Practice for undrstanding scientific papers in bioogical technology”(0.5, =p9),
“Internship in Biological science and technology”(0.5, =pB0)

Requirement) N/A
Notice) N/A
Goal) to learn how to perform experiments

Schedule) 1. Experiments 1 2. Experiments 2 3. Experiments 3 4. Experiments 4 5. Experiments 5
6. Experiments 6 7. Experiments 7 8. Experiments 8 9. Experiments 9 10. Experiments 10 11.
Experiments 11 12. Experiments 12 13. Experiments 13 14. Experiments 14 15. Experiments 15 16.
Experiments 16

Evaluation Criteria) Evaluate rsearch papers for the master degree
Textbook) N/A

Reference) Research papers

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216746
Student) Able to be taken by only specified class(es)

Contact)
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= Administration Office(M703)

Internship in Biological science and technology 2 units (selection)
Teacher of course

Target) To obtain knowledges and skills for practical works

Outline) To work in institutes, inductries, and companies, students can learn practical skills, knowledges,
researches, etc., by internship.

Style) Internship

Keyword) internship

Relational Lecture) “Practice for undrstanding scientific papers in bioogical technology”(0.5, =pH9),
“Biological science and technology laboratory”(0.5, =pHEd), “Aifix7T 27 / ¥ 1 T ¥ AWHSEawX"(0.5)

Requirement) N/A

Notice) N/A

Goal) To learn what are practical knowledges, skills, and mind.

Schedule) 1. Choose where to go to carry out the internship 2. Schedules depend on the internship
program 3. Provide Reports

Evaluation Criteria) Evaluate Reports

Textbook) N/A

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216743
Student) Able to be taken by only specified class(es)
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Earth and Life Environmental Engineering — Ecosystem Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581, .. ... .t B

Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical BUSINESS. ... ......ouuuuiiiiiiiiiii i D2
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer.................coouvuinenenen.ns D2l
Long-term Internship (M) ... YamanaKa .................counneeunneeennee et
Advanced Lecture in Theory of Business Models ...Yamanaka * Yoshida * Tamaari * Part-time Lecturer. ... | B3
International Advanced Technology and Science 1 ...Murakami............c..ooieiiiieinennennan..d 53
International Advanced Technology and Science 2 ...Murakami..............c.ooiiiiinininanan...d 53
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................ 124
Internship (VD) ......o.oiiiiii i e e e B4
Venture Business (M) ... ......oononinme e e e e B4

e Common Subjects
Advanced Environmental Technology on Chemistry ...Teacher of course ..............couvuenrene.n.. 124]
Engineering of Biological Environment ...Nakamura ..............ouuuiiiiiiiniiniennneannanns &4
Advanced Environmental Systems Engineering ...Kidoguchi - Kozuki + Kondo - Hashimoto * Fujisawa * Okushima

* Matsuo * Yamanaka * Tomita * SATO = Ito * Nada. .. ...ttt et D3

e Departmental Subjects

Advanced Computational Science ... Takeuchi..............o.uiuiiriioninteii i einaneanans 23]
Topics of Analysis for Mathematical Science ...Kohda ............. ... ... D3]
Advanced applied analysis ...OKamoOtO . . ... .....utnttn ettt e 23]
Quantum mechanics and advanced lecture in quantum physics ...Michihiro........................] 126)
Nano-material Engineering ... Hashimoto ... .........uiutoutntentit et 6]
Micromechanics ... IMIAtSUO . . ..« .. ottt e ettt e e 6]
Energy and Environmental Engineering ... Kidoguchi ...............oiuiiiiiiiiiiiiiiiiininnnan.. 6]
Energy conversion SYStmS ... Nada................ooouuuunnneeeeternnee ettt &7
Urban and Regional Planning ... Kondo ...................oeuueeuneenemie et 57
Information Engineering of Regional Environment ...Okushima........... ..., 57
Principles of Disaster Risk ...Kozuki® Yamanaka . .............ouuintiuinninintanentnneennenend &7
Well-being Technology for All ...Fujisawa * SATO * Tt0 ... ...\ttt e e et e et e e
Design of Assistive Products ...Fujisawa * SATO * Tt0 . ..ttt v vttt ettt et e e ieaeeeanans 58]
Chemistry and Technology for Recovery of Marine Resources ...Hirotsu * Makita.................... 28|
mitigation engineering ...Yamanaka - Kozuki * Nakanishi * Hirai. .. ........oouiueininiinineannanenn.nd 9]
Advanced Environmental Ecology ...Kamada * Kawaguchi ............o.uiuininiiiiineinanennann.. 129l

City and Transport System Planning ...Yamanaka * Sanada - WATANABE............................... 9]
Actuator Control Theory ... Miwa . ..........ouineintite ettt D9l
Measurement Science and Technology ...Iwata * UKida ............o.iiiiuiiiiiniiiiiineenn.. 160]
Optical propertics of materials ... Haraguchi ............ ..ot 160)
Advanced Lecture on Semiconductor Nanotechnology ...Isu - Kitada...............cooviiiiinan... 160]
Web Programming ...Shimomura * TKEda. . ... ..o.uontttn ettt et et o1l
Cell Biotechnology ...Nagamune * TOMOYASU . « ..« v vevttente et et et et et e et e et e aiee e 61l
Advanced Biomaterials ... Tomoyasu * Nagamune .. ... .....ouunuententnnen ettt enaeneeenns 61l

e Specialized Exercise and Experiments

Advanced Ecosystem Engineering Seminar ...Teacher of COUSE .. .......uteeeuneeeunneeeineeenaans
Advanced Ecosystem Engineering Exercise ...Teacher of course * Hosoi * Abe * Shimotsu * #7#& - Asahi.. ... 62l
Ecosystem Engineering Laboratory ...Teacher of COUISE ... .............eeeuneeernneeeunneeenneannnn..

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Vismne Proressor, Mikio Yano - Parr-ive Lecturer, AKio lida - Parr-ive LecTurer
Yasunobu Yamauchi - PAR-TIME LECTURER, - PART-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Requirement) No requierement

Notice) #EN 4 HEDEPFHEE 2D, FEPHEBIITRFHOMMZE T35,

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AIIITAHEE 3 (B 2. FIPITATERIEEOBSL (RiFE - BERSE) (B9E) 3. MIRPTANERIEE
DI (GEIT - SIEHEHILSE) () 4. BRapsell & BORiRE (B 5. FRafsel & pEarkeR s ()
(BEIE) 6. HINATAMEDE I & Z DIEA] (3. K& WIS () 7. S OUITERAZE & MR A M
DHY (I 8. LAR— i - A - RNGROBAE ) 9. FERTIHNE OFEas - RTINS
ZHUICEI<- (UN) - 10 BEE DRI T < NS HEBRGER-FFTE LORMEHEE- (W) 11 HibizE
DBLHCE T B AAME () 12 D% E RFPREE (REF) 13, RIMMEO AN &IEH (RKIC £ 2
HREWEET) (RE) 14, RIPMEOMM & M FEEIC & 2 BRENEST) @) 15, A EOR
FEVER (REEEIc K 2 BREHEGT) @) 16, LA — V8 - HRX - RINTEOFHSE EHRER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.
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Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756
Student) For the course students and other graduate school students.
Contact)

= School Affairs (Office Hour: FIIED> 5 48153053 %> 5 17R#1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fuouv o B
First-line men with experience of practical business - PArr-mivE LecTurer

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) ii/1dH 2 HARDOHENRKD SN TS, 5 LaEHE2ZT, ‘ﬂ(ﬁ"ﬂiqzhﬁ 14 225 16 FEIC
PIT PRPFERY v — 3 4£ 1000 ity 2 EiEL, 20 HEBXIRIEER S Nh, 55k OAGIIC
REEFRHUHEEHHEL T ZEDEIICIEDD 340, JOREER, 5 ULAFRICHED 0T,
R OIEIEA & < U K PERIRBUBERE S SRR U TRl S e Te U RREET DRREAR &3IE
iy TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) A PEEP OIGHIIMES L 95, WHALAE, BHAGEL, MROZ#EZADHZVLALD
30T, <N<NBEFET B L. #lloH GickDd, LAEBEDOAHMERS 2.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success 5. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / P s Desay Systevs ENanemivG For INeastaucTures, Cvi. asp EXVRONVENTAL ENGiNeeRiNG, INTELLIGENT STRucrUREs ap Mechavics Systevis ENGiNeeRG

Emi Morimotol- AssistaNT PROFESSOR / PLawiNG D Desioy SYStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT STRucTUREs AXp Mectanics Systevs ENieERG
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of “Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[52), “Long-term Internship (M)”(0.5,
=pB2), “Advanced Lecture in Theory of Business Models”(0.5, =pB3), “Project Management”(0.5, =pll)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” ”A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,’The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture ”"Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S I AR OB R SO 2 &)
= Morimoto (BIER2ZEBHFE € > ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 I ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 RA7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanakal- Proressor / PG o Desiay Svstevs ENIveeRiG For INerastrucTures, CviL an EvRNMENTAL ExeiveeinG, INTELuiGENT SrucTures axp Mectiawics Svstevss Exciveerivg

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and

52 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/153030/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
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practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies
Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.
Goal) Grasping abilities for practical engineers by studying activities in company and so on.
Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
Student) Able to be taken by only specified class(es)
Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus
hima-u.ac.jp) (Office Hour: (Bl #EB¥& % —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 7«1+ A7
D —SEHEC LIS EROB R E B0 C &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- Proressor / P o Desay Systes ENaemivG For INeastaucTures, Cvi. asp ENvRoNVENTAL ENGiNeeRiNG, INTELLIGENT STRucTUREs axp Mecnavics Svstevis ENciveeRG

Atsuya Yoshida - Proressor / Iistmute o Sooo-Arrs aw Seinces, [ Tomoko Tamaari!- AssistaNt PRoFessor / Ceiek for Cowusimy Revriizatos

Part-time Lecturer

Target) R AJAEZAHUBE DO DE P R A EF N OMEL EBNCEHET 3.
Outline) - R AIAE LMK D D « BBIRE LD 7DD E Y X AZFHDIEM & €Y 2 2T F MG AE HEMIC

BET2, cnsoF/RICKD, HIRCHEET 2 FERRISHET 2887, HELWHDFH - HratkzE2
BHEES, - EIVRRAEFIE, HUSREE - ESEFEE TV, BERET TV, il - e, ICT

HHET VD RIS 5. ABEE, ICT IEAEESIFE YRR TWA ED | 2020 EIcT 220
T30 4 A MEHETHAROME L SHHZINTH S EBIT & i UEET 2,

Requirement) JEEHIZFHIE LT, EBBICEIAT 2 FEAE, 3OBEIZFEE) XEA L KMADHAIZDONWT
1F, CEFESEICRIER L TV B THEIA - KA T A RAE ) Je, HUSAIEL L —EFICHAE L EE 0.

Notice) i N THIET 2. HEGEPNELZSBRABIUOHP K TALTZ2OTHERTZIIE, <<
2%, PR 22 FEE VR AT TIOVRRR >> T RS THZEF v v SR, COEPHELTACHEET 3.
e T—= VT (PAN—HE) bIHT 2., ORH#EER-1HIBHAE Y 2 AT 7)) R A IS A58
22« 11 A27 H ()~ 11 A28 H (H) EBYEE G 1R~ 5 12 Bl) OFP§#EE-2(0ICT EY 2 A€
T ¥ 12 H21 H (K HEEEF v 82 GE 13\ ~ F 15 |) O8fae * 11 H 27 H (4)20:15-21:45
A7 BB TRWEZITS.  SMAH (&g 3,000 )

Goal)

1. AT, BTERD 5N TV ARSI E OB 5, BV 2 ofuc, ¥igh, BAH, AA,
@il )1, ICT 1% EHT 3.

2. TRCEBHRTZ2ZEZAME I LAWY, ZFEAPETZNZASIBRL, HBEIT285%2RMt32 2
LT, MAENELTOERZHIET.

Schedule) 1. 71 &> A5 S (EEKFESR) 2. HIREA & TH-E - 3 - EOBER-EMAIT (BT
F) 3. #ulsipEE S UC oM & iR AR (BEOMBEN2E), WRAEMT (F) Bl £50<
D) 4. MR & U COMIE & AR REOMENSE), AT (F) B s $50<
D) 5. EREHS 2 TEH U SR EOE O 2 R R L FERIRESE LS - AR) 6. ANV Y —
V720 1000 7B AR, TIERRLTREAH =R GERbtEE, RIUTHRHRES - iEERE)
7. MRS D232 A —F —HlE 0 —F > Z' R U 71 EHEH FERREFAHKR) 8. HiIick?
MO D, 90 7 — L OFHA R ZEH: B TATA « FERE FERH), HMNEK G REEmiE
B) 9. #2200 < D ABA T (V2 &0 MREIFRER) 100 EESUUSE TEIEOM
[ OSBUHMEEHAE (SRS 11 FONERREZ D 72 5 L, n-Husiid: - il 2% 2 8l
WMo —27 > ay Zalihied: BEERESBIZ) 12 AR Z D 72 6 U222 - A - e Y = 2
BT — 27> a v Flih3Ed (R RFEEZ) 13, ICT 3% & st S RFEPR), EEPT @EER
W) 14, ICT HE FHHBM FEEREEER), KN SR 15, ICT HE FHEBM @ S
KREFEHIZ), EHNT EEEREE)

Evaluation Criteria) $Z¥H DS (20%), FV—77 =2« IRV K — b (&7 80%) THHli T 3.

Textbook) EEALAT S 2. 1M, HMZEE LT 3,000 MUY 3.

Reference) #Z¥HICEUTHAN T 2 FE.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture

people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.
Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
Motz ZHo 2 &)
Note) o fEiH « R ICBI§ 2 M&E HulskAl 4 & » & —Ef (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — AR — L R—

(Office Hour: fFEREEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Systevs EvcveeRG, Mecuavicar Exciveenise, INTEiGeNr Steuetumes avp Mecuasics SYstevs ENGNEERNG

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- PRoressor / Prooucrioy Svstevs Exciveeai, Mechavicar ENoivezRisG, INTELLGENT Sthuetures axb Mechavics Systevs ENcivgeRg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/60579/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/207196/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
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Evaluation Criteria) Enterprising behaivior, reports and portfolio.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. [gjnder(st;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Environmental Technology on Chemistry 2 units (selection)

Teacher of course

Target) The present situation and subjects on chemistry in view of environmental pollution will be introduced.
Recent development in chemistry to attempt to solve those subjects will be explained.

Outline) Based on the historical background on environmental pollution, the recent progress on analytical
chmistry, biochmistry, catalysis and chemical process engineering for environmental protection will be
explained.

Style) Lecture and excercise

Keyword) environment, analytical chemistry, biochemistry, catalyst, chemical process

Fundamental Lecture) “Advanced Analytical and Environmental Chemistry”(1.0, =pBé), “Advanced Physical
Chemistry”(1.0, =pB3), “Advanced Materials Science”(1.0, =p[37)

Relational Lecture) “Engineering of Biological Environment”(0.5, =pB54), “Advanced Environmental Systems
Engineering”(0.5, =pB3)

Requirement) Requires undergraduate level knowlwdge of chemistry and chemical engineering.

Goal)

1. To understand the present situation for environmental subjects on engineering.
2. To develop ability for solving the environmental subjects.

Schedule) 1. Endocrine disrupters 2. Microwave dielectric heating: Its application to chemical reaction 3.
Environmental problem and crystal growth 4. Analysis of trace elements 5. Properties of supercritical
fluids and their utilization 6. Recent advances in organic chemistry: Synthesis and Function 7.
The mystery of natural rubber 8. Asymmetric synthesis 9. Polymer materials and environment 10.
Biodegradable polymer 11. Introduction to engineering utilization of space environment 12. Utilization
of adsorption phenomena 13. Approach using apatite to studies on energy and environment 14. Present
situation of phosphors for white LEDs 15. Optimization of chemical processes

Evaluation Criteria) Assignments count 100% mainly based on the presentation and report submitted.

Textbook) To be announced in the class.

Reference) To be announced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216581

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair

Engineering of Biological Environment 2 units (selection)
Yoshitoshi Nakamura - Proressor / Biowocicst Rescrioxs, Biotocicat Scce axo Teenvouooy, Bk anp Lire ExvRosextaL ENoiveeRi

Target) To understand recent studies on engineering of biological environment.
Outline) Advanced lectures for recent studies on engineering of biological environment
Style) Lecture
Keyword) environment, biology, engineering
Requirement) N/A
Notice) N/A
Goal)
1. To understand general concepts of biomass

2. To understand biomass conversion engineering
3. To understand general concepts of bioremediation

54 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612
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http://pub2.db.tokushima-u.ac.jp/ERD/person/151584/profile-en.html
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Schedule) 1. General concepts of biological environment 2. Characteristics of biomass and its effective
utilization 3. Pretreatment of biomass by physical method 4. Pretreatment of biomass by chemical
method 5. Pretreatment of biomass by biological method 6. Conversion of biomass into useful materials
7. Conversion of biomass into useful materials 8. Process system engineering for effective conversion of
biomass 9. Reports 10. Classification, role, and application method of environmental organism 11.
Bioremediation in water environment 12. Bioremediation in air environment 13. Bioremediation in soil
environment 14. Environmental hormones, chemical pollutions and ethics 15. Recent topics and trend of
industry for engineering of biological environment 16. Final Reports

Evaluation Criteria) Evaluation of Reports

Textbook) Prints

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216734

Contact)
= Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp)

17:00-18:00)

Note) oWhen you take this class, it is necessary to do preparation for 2h and revies for h every 2h class

for your understanding and taking credit. o JRAHFHIGIC N9 2 i & GUBRD HEHIZ 50:50 &5, PR

bcgiﬁﬁg@iﬁﬂmﬂﬁﬂ, HEADREIEROL R — F ORERIL E WAz &4, BT T 2 - & iRt

DA% &) U.

(Office Hour: 7KIEH

Advanced Environmental Systems Engineering 2 units (selection)
Yoshiyuki Kidoguchi|- Proressor / Resource Cirevwory Evaneeue, Ecosvsren Exaiveeine, Eaw a0 Lire Exvirowvesta Evaieeivg
Yasunori KozuKi - Proressor / Socat Exvirowesr Sistevs Evoieeiv, Ecosvsreu Exaiveeaivg, Evra avp Lie EXVRONENTAL ENGINEERNG

Akio Kondo'- Proressor / Socus Exvmowest Systeus Eciveeaive, Boosvsten Exciveexne, Eavmi axp Lire EVROWENTAL ENGIEERING

Shuichi Hashimoto!- Proressor / Resourc Crovatory Exaiveekiv, Bcosvsten Exciveexc, Eavmi axo Lire EvRowieviat, ExoiveeRiv

Shoichiro Fujisawal- Proressor / Socua. Exvirowes Sisteys Eveec, Ecosvsre ExciveeRnc, Eawti v Lire Exvrosvsta BNz
Masashi Okushima'- Associate ProFessoR / Socia Bxvrowevr Sistevs Exciveekc, Ecosvsret Evoieeiv, Eak v Lire Exvionvetat. Exciveekivg
Shigeki Matsuo)|- Associate Proressor / Resourc Creuuarory Exaiveen, Ecosvsten Evoneeni, Eavrn avo Lire EvvRonveNTaL ExcieeRing
Ryoichi Yamanakal- Associate PRoFEsSOR / Socat Exvrowvet Svstevs Exaiveeaie, Ecosvstew Exaivezrie, Eswmi 4o Lire ENVRONVENTAL EXGIveERG
Takuro Tomita'- Assistant PROFESSOR / Resource CieutaroRy Exciveeaive, Bcosvsteut ENeiveeRnc, EAri axd Lire ENVRONENTAL ENGINEERING
Katsuya SATO)- Associate Proressor / Socia Exvowesr Sistevs Exoieec, Ecosvstey Exaeernc, Exeri v Lire EXVRONVENTAL ENGNEERING
Shin-ichi Ito - Assistant ProFessoR / Socia Bxvrowmyr Sustevs Exciveexne, Foosvsre Evciveei, Eax avp Lire ExviRowveNTaL Exaiveeaive
Yuzuru Nada - Associate ProFEssoR / Resourc Crovatory Exaiveekiv, Ecosvste Exciveekc, Eavmi axo Lire BvRoweviat, ExciveeRiv

Target) To understand the present environmental problems and to acquire the advanced of the technique and
the approach to solve problems on the point of the ecosystem engineering.

Outline) To explain the structure and function of environmental systems, the relationship between civil life
and disaster prevention systems, and the changes of social system due to the technological revolution and
the policy.

Style) Lecture

Keyword) environmental policy,
miromechanical engineering

Goal)

1. To understand the factor of environmental systems
2. To understand the strucure of environmental systems
3. To understand the civil life and natural disaster prevention systems

Schedule) 1. The policy and natural disaster prevention measures (1) 2. The policy and natural disaster
prevention measures (2) 3. The factor of environmental systems 4. Example of environmental systems
5. The structure of environmental systems 6. Example of structure of environmental systems 7. Civil
life and nano-technology 1 8. Civil life and nano-technology 2 9. Midterm presentation 10. Well being
technology 1 11. Well being technology 2 12. Ecosystem engineering 1 13. Ecosystem engineering 2
14. Hydrogen engine technology 15. Diesel engine engineering

Evaluation Criteria) Assignments count 100%

Textbook) To be introduced in th class

Reference) To be introduced in th class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216598

Contact)

natural disaster, energy saving technology, welfare technology,

= SATO (eco705, +81-88-656-2168, katsuyas@eco.tokushima-u.ac.jp)
Note) $ZE%EZ I ZBHICIE, 2 IFHIDOEEERAIC 2 RO P E & 2 KRIOEEE LS A TREER TS C
&3, BEEOHYR L A D 7= DI B TH S,

Advanced Computational Science 2 units (selection)
Toshiki Takeuchi - Proressor /P s Desioy Systeis ENGNEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MeckaNics SYSTEMS ENGINEERING

Target) This class provides the basic technology for numerical calculation for the differential equation.

Outline) The numerical calculation methods for the differential equation are introduced.

Style) Lecture

Keyword) numerical analysis, numerical computation, differential equation

Fundamental Lecture) “Numerical Analysis/’(1.0), ‘Basic Mathematics/f§73 1572 1°(1.0), “Basic_Mathematics
JBBGREST 11°(1.0)

Relational Lecture) “Methods for analysis of mathematical phenomena”(1.0, =pR), ‘Numerical Analysis’(1.0)

Requirement) Students have to understand basic mathematics of undergraduate-level.

Goal) To understand principle of numerical calculation methods.

Schedule) 1. Introduction to numerical simulation 2. Mathematical model 3. Lagrange interpolation 4.
Spline interpolation 5. Least squares method 6. Finite difference method 7. Arbitrary precision
formula 8. Application to ordinary differential equation 9. Application to partial differential equation 10.
Gauss-Seidel method 11. Successive Over-Relaxation method 12. Explicit method 13. Implicit method
14. Crank-Nicolson method 15. Numerical instabilities

Evaluation Criteria) Assignments count 100%

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216624

Student) Able to be taken by only specified class(es)

Contact)
= Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp) (Office Hour: AKlEH
14:00-15:00)

Topics of Analysis for Mathematical Science 2 units (selection)

Atsuhito Kohda'- Associste ProFessor / PLain s Desiy Syses ENGNeeRG For INasRucrumes, (v anp ExvRoNVENTAL ENGINeERiNG, INTELLGENT STRuctuRes avp Mechavics Systevis ENGINEERING

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its application, mainly theory and
technique of differential equations

Style) Lecture

Relational Lecture) “Advanced applied analysis”(0.2, =pB), “Differential Equations”(0.2, =pR)

Requirement) If you like undergraduate-level mathematics, it will be sufficient.

Goal) To be familiar with mathematical theory, that helps engineering study.

Schedule) 1. Theory of sets and maps 2. Cardinal numbers and bijection 3. Equivalence relations and
cryptography 4. Linear space and tensor 5. Vector analysis and differential form 6. Cauchy’s theorem
and vector analysis 7. Differential form and Cauchy’s theorem 8. Projective plane 9. Quadratic
curves and projective plane 10. All quadratic curves are circles? 11. The index of vector fields 12.
Applications of the index:fundamental theorem of algebra 13. Vector fields on the unit sphere 14. Why
there is the north pole on the earth 15. Mathematics and computers 16. Summary

Webpage) http://math1.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216708

Contact)
= Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp) (Office Hour: AN 12:00~ 13:00)

Advanced applied analysis

2 units (selection)

Kuniya Okamoto - Associate Proressor / Powwie 4 Desey Sisteus Evaveenn ror brrastaceres, (o 40 Evvrowvevia. Exoneeene, Iveuioest Srauereres 4o Mecmovcs Svsteus Encnvezrass



http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216734
http://pub2.db.tokushima-u.ac.jp/ERD/person/10653/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10835/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10831/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/118289/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/79528/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/180395/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10636/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/156738/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/82121/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/187661/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189119/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/215040/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216598
http://pub2.db.tokushima-u.ac.jp/ERD/person/10823/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216014
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131411
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216014
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216624
http://pub2.db.tokushima-u.ac.jp/ERD/person/10821/profile-en.html
http://math1.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216708
http://pub2.db.tokushima-u.ac.jp/ERD/person/10824/profile-en.html
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Target) To learn the functional analytic methods which are basic tools for mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is considered as linear algebra in
infinite-dimensional spaces. Functional analytic approaches to phenomena described by differential equations
are introduced.

Style) Lecture

Relational Lecture) “Topics of Analysis for Mathematical Science”(0.5, =pB3)

Goal) To apply the theory of modern analysis and recognize its significant role.

Schedule) 1. Differential equations and their solutions 2. Exponential of matrices 1 3. Uniqueness of
solutions 4. Existence of solutions 5. Eigenvalues and eigenspaces 6. Projective representation 7.
Exponential of matrices 2 8. Generalized eigenvalue problems 9. Dunford integrals 10. Holomorphic
functions of matrices 11. Solution curve and stability 12. Stability of solutions 13. Ljapunov’s method
14. Nonlinear case 15. Linear approximations 16. Summary

Evaluation Criteria) Evaluation by the report.

Reference) Ty /ifAnEhs AZIEIER]R, HAGV R

Webpage) http://math9.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216570

Contact)
= [A(A#i212%, TEL/FAX: 088-656-9441, E-mail: okamoto@pm.tokushima-u.ac.jp)

[WEBHE] OHPZZMD Z &)

(Office Hour:

Quantum mechanics and advanced lecture in quantum physics 2 units (selection)
Yoshitaka Michihiro|- Associare PRoressor / Prooverioy Systevs Exaiveekie, Mechssicst. Exaiveeriv, Iewwceyr STrucrures axp Mecavics Systens Exciveenivg

Target) This class introduces the quantum mechanics.

Outline) Basics of quantum mechanics are introduced.

Style) Lecture

Keyword) quantum mechanics

Goal) To understand the outline of quantum mechanics.

Schedule) 1. Introduction 2. Variational method 3. Lagrangian 4. Hamiltonian 5. Poisson’s bracket
expression 6. Quantization 7. Operator 8. Wavefunction 9. Expectation value 10. Schrodinger equation
11. Example (1) the square well potential 12. Example (2) the linear harmonic oscillator 13. Angular
momentum 14. Example (3) hydrogen atom 15. Heisenberg equation 16. Field quantization

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216863

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: K H 171Kf-181KF)

Nano-material Engineering 2 units (selection)

Shuichi Hashimoto - Proressor / Resource Creutarory Exciveeae, Boosvstest ExaiveeknG, EAkTa axb Lire ENVRONVENTAL ENGINEERING

Target) To understand the physical and chemical properties of materials at micro- and nano-scales for
desiging and assemlbling nano-structured materials with special consideration to environmental issues

Outline) Physical and chemical properties as well as characterization techniques of various materials will be
discussed on the basis of micro- and nanostructure.

Style) Lecture

Notice) 234, PISE G %W T AGIHEITS>LAEDRH 3.

Goal) BHi & OMHAEMZZRL ODOI EIELMBOWELZ S 7 uBtikiroBRd s &,

Schedule) 1. Introduction 2. Structure of solids 3. Structure of sodids 4. Optical properties of
solids 5. Optical properties of solids 6. Optical properties of solids 7. Optical properties of solids,
assignment] 8. Evaluation technique of nano-materials 9. Evaluation technique of nano-materials 10.
Evaluation technique of nano-materials 11. Evaluation technique of nano-materials,aasignment2  12.

Application of nano-materials 13. Application of nano-materials 14. Current topics in nano-materilals
and nanotechnology 15. Current topics in nano-materilals and nanotechnology 16. exam

Evaluation Criteria) assignmentl 25% assgnment2 25% exam 50%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216801

Student) Able to be taken by student of other department and faculty

Contact)
= Hashimoto (Eco405, +81-88-656-7389, hashi@eco.tokushima-u.ac.jp)

Note) FEEZZT BIKICIZ, 2 KERIDEERFRIEIC 2 RO FH & 2 RRDEEZ LS A TREEZRZITS C
&, PO & BABUG O/ DI TH 5.

Micromechanics 2 units (selection)

Shigeki Matsuo - Associate PROFESSOR / Resource CircuLarory ExciveeRG, Ecosvstest ENaiveekinG, EArTa xb Lire EXVRONVENTAL ENGINEERING

Target) To understand the science of micro-to-nanometer domain, and learn the techniques to investigate
such a domain.

Outline) To study the methods for precise measurement and manufacturing, in addition, microsensors,
micromachining, and microactuators. In addition, hot topics concerning science and technology will be
referred and discussed at any time.

Style) Lecture

Keyword) micro, nano

Goal) To obtain basic knowledges on the micro-to-nanometer domain

Schedule) 1. Physics and chemistry in microdomain 2. Physics and chemistry in microdomain 3.
Physics and chemistry in microdomain 4. Physics and chemistry in microdomain 5. Measurements in
microdomain 6. Measurements in microdomain 7. Measurements in microdomain 8. Micromachining
9. Micromachining 10. Micromachining 11. Microsensors 12. Microsensors 13. Microsensors 14.
Microactuators  15. Microactuators

Evaluation Criteria) Assignments count 100%.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216887

Energy and Environmental Engineering 2 units (selection)
Yoshiyuki Kidoguchi - Proressor / Resource Crouarory Exciseeri, Ecosvsrevt Exiveenn, Eakri s Lire EXVROWEIL ENGivEERING

Target) This class addresses to understand characteristics and background of the global warming problem
and the depletion of energy resources for effective utilization system of energy resources.

Outline) Lecture on fossil fuels resources, environmental pollutant and environmental loading, principal of
thermal energy conversion and conversion technology, nuclear energy and thermal reactor, the renewable
energy and waste energy systems.

Keyword) environmental problem, energy security, global warming, energy conversion

Requirement) None

Notice) Basic subjects concerning the engineering

Goal) To understand characteristics and background of the global warming problem and the depletion of
energy resources, and to master the ability solving the energy security on the point of engineering field.

Schedule) 1. Energy Fundamentals 2. Pollution of the Atmosphere 3. Principal of Thermal Energy
Conversion 4. Thermal Energy Conversion System 5. Fossil Fuels Coal, Petroleum and Natural Gas 6.
Combustion Method and System of Fossil Fuels 7. Hydroelectric and Thermal Power Generation 8.
Nuclear Energy 9. Introduction of New Energy 10. Geothermal Energy System 11. Wind Energy and
Solar Energy SystemSystem 12. Fuel Cell 13. Biomass Energy System 14. Wastes Energy System 15.
Hydrogen Energy System

Evaluation Criteria) Grading with attitude for lecture and some reports. Need to obtain 60 points out of
100 points for passing this lecture. Every lesson is planed to attain the targets of this lecture. Students’
achievement of the targets is partly accessed by the reports.

Textbook) Energy Environment

Reference) To be intriduced in the class


http://math9.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216570
http://pub2.db.tokushima-u.ac.jp/ERD/person/10848/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216863
http://pub2.db.tokushima-u.ac.jp/ERD/person/118289/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216801
http://pub2.db.tokushima-u.ac.jp/ERD/person/10636/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216887
http://pub2.db.tokushima-u.ac.jp/ERD/person/10653/profile-en.html
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Webpage) http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216566
Student) Able to be taken by only specified class(es)

Contact)
= Kidoguchi (Eco502, +81-88-656-9633, kidog@eco.tokushima-u.ac.jp) (Office Hour: Fifilkf)

Energy conversion systems 2 units (selection)
Yuzuru Nada'- Associste PROFESSOR / Resource CieuLarory ExciveeRiG, Ecosvstest ENaiveeknG, EAxTa axb Lire ENVRONVENTAL ENGINEERING

Target) To understand principle of energy conversion and to consider improvement of energy conversion
technologies on the point of saving energy consumption and decreasing environmental damages

Outline) About 90% of world primary energy demands are provided by fossil fuel that is converted into
heat, electricity, and power by combustion. The lecture will give you some information and idea about
the details of combustion phenomena, and then the latest technologies of energy production and the
environmental problems accompanying with energy production will be denoted. This subject is concerned
with industry.

Style) Lecture

Keyword) energy conversion, energy resources, energy problem, climate change, combustion
Requirement) None

Notice) None

Goal) To understand principle of energy conversion, environmental effect of energy conversion and present

technologies of energy conversion, and to recognize the importance of improvement of energy conversion
technologies against environmental protection

Schedule) 1. Present energy problem 2. Combustion chemistry 1 3. Combustion chemistry 2 4.
Thermal and fluid dynamics in combustion phenomena 1 5. Thermal and fluid dynamics in combustion
phenomena 2 6. Premixed combustion 1 7. Premixed combustion 2 8. Non-premixed combustion 1 9.
Non-premixed combustion 2 10. Spray combustion 1 11. Spray combustion 2 12. Toxic emissions
by combustion 1 13. Toxic emissions by combustion 2  14. Energy saving technologies (Present
technologies) 15. Energy saving technologies (Future technologies)

Evaluation Criteria) Appraise the understanding of the content of the lecture by setting some reports
Textbook) Takashi Niioka, “fundamentals of Combustion Phenomena

Reference) None

Webpage) http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216567

Student) Any students other than this course can take this subject

Contact)
= Nada (ynada@eco.tokushima-u.ac.jp)

Note) Need to submit some reports

Urban and Regional Planning 2 units (selection)
Akio Kondo - Proressor / Soci. Exvmowet Systeus Exciveerie, Bcosvste Exciveexne, Eavmi axp Lire EvROWENTAL ENGIEERING

Target) The concept and technique to describe not only the vision but also design in the future urban and
regional plan are lectured.

Outline) The technique of urban and regional planning is explained using various materials in practical
planning. The debate is introduced to develop the ability in design of planning for students.

Style) Lecture and excercise

Keyword) urban and regional planning, proposition of vision, planning design
Fundamental Lecture) “Advanced Environmental Systems Engineering”(0.2, =p[53)
Relational Lecture) “Information Engineering of Regional Environment”(0.8, =p57)
Requirement) F#iC7 L

Notice) Ffic7L

Goal) To understand the concept and technique to describe the future urban and regional plan.

Schedule) 1. Guidance and purpose of this subject 2. Examples of urban planning 3. Examples of
regional planning 4. Planning and law 5. Examples of application of law 6. Economic analysis in
planning (Theory) 7. Economic analysis in planning (Application) 8. Concept of systems analysis in
planning 9. Application of systems analysis in planning 10. Explanation of Exercise 11. Exercise of
planning 1 12. Exercise of planning 2 13. Presentation of planning 14. Discussion about the future of
region 15. Discussion about the vision of region

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216799

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp) (Office Hour: H I H9-108KK)

Note) FficZ L

Information Engineering of Regional Environment 2 units (selection)
Masashi Okushima'- Associate ProFessoR / Socia Bxvrowevr Sistevs Exciveekc, Ecosvsre Evoiveeivc, Eax v Lire Exviowetat. Exciveekivg

Target) The information of regional environment, technique of analysis and information management are
explained. The method and technique using for application of environmental information to development
of regional policies are lectured.

Outline) The information of regional environment, technique of analysis, information management and
geographic information system are explained using the various kinds of materials and examples in practical
planning.

Style) Lecture and excercise

Keyword) information of regional environment, technique of analysis

Relational Lecture) “Urban and Regional Planning”(0.8, =p[5,
Engineering”(0.2, =p53)

Requirement) Ffic7 L

Notice) Please download files for this lecture from u-learning system, print out and take to the lecture room.
The materials are not distributed in the lecture.

Goal) To obtain the knowledge of the information of regional environment, technique in survey, information
management and computer aid systems, and apply them to design of regional plan and political simulation.

Schedule) 1. Bayes&apos; theorem 2. discrete choice analysis 3. expert system 4. fuzzy reasoning 5.
neural network 6. genetic algorithm 7. decision tree 8. analytic hierarchy process 9. fuzzy integration
10. game theory 11. evolution game theory 12. reinforcement learning 13. complex system 14.
presentation of results of exercise : part 1 15. presentation of results of exercise : part 2

Evaluation Criteria) Evaluation of calculation exercises and final presentation count 100%.
Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://uls01.ulc.tokushima-u.ac.jp/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216753

Student) Able to be taken by only specified class(es)

Contact)
= Okushima (ECO 603, +81-88-656-7340, okushima@eco.tokushima-u.ac.jp)
Note) iz L.

“Advanced Environmental Systems

Principles of Disaster Risk 2 units (selection)
Yasunori KozuKi - Proressor / Sociat Exvrowesr Sistevs Eoieeic, Ecosvsreu Exciveeai, Ekra axp Lire ENVRONVENTAL ENGINEERNG
Ryoichi Yamanaka/- Associste Proressor / Socia Exvirower Systevs Exaieeine, Ecosisren Exoneeni, Esern avo L Exvrowvevtat ExciveeRing

57 —


http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216566
http://pub2.db.tokushima-u.ac.jp/ERD/person/215040/profile-en.html
http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216753
http://pub2.db.tokushima-u.ac.jp/ERD/person/10835/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/156738/profile-en.html
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Target) To understand concept of risk, risk management, damage reducing measure ability to natural disaster

Outline) To understand histrical earthquakes and tsunamis , characteristics of earthquake and tsunami,
prediction of damage , to cultivate presentation skill and debate ability.

Keyword) earthquakes and tsunamis, disaster prevention assessment, risk management

Relational Lecture) ‘Principle of Environmental Risk[’(0.5)

Goal) Training-up of technical knowledge to the natural disaster, the basic knowledge which can correspond
to the risk management and the crisis management

Schedule) 1. Histrical Earthquakes in Japan 2. Histrical Tsunamis in Japan 3. Characteristics of Earthquake
4. Characteristics of Tsunami 5. Generation Characteristics of Nankai Earthquake 6. Generation
Characteristics of Nankai Earthquake and Tsunami 7. Disaster Prevention for Earthquakes and Tsunamis
8. Disaster Prevention Assessment for Earthquakes and Tsunamis 9. What is Risk Management ? 10.
Practice of Risk Management for Earthquakes and Tsunamis(l) 11. Practice of Risk Management for
Earthquakes and Tsunamis(2) 12. Presentation of Tsunami Risk Assessment 13. Study tour:The January
17, 1995 Hyogoken-Nanbu earthquake 14. Study tour: Nankai Earthquake in Tokushima 15. Study
tour:Tokushima Disaster Prevention Center

Evaluation Criteria) Assignments Count 100%

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216659

Student) To be limited to students of course

Contact)
= Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp) (Office Hour: XlIiEH, 14:35 2*5

16:05, 18:00 #*>5 19:30)

Note) FEZ I BT IZ, 2 REIAIDFZERFRIEIC 2 RO FH & 2 RiRlDEEZ L7 5 A TREZZIT S C

&, BEEOBEE AR O DICBETH S,

Well-being Technology for All 2 units (selection)
Shoichiro Fujisawal- Proressor / Soca Exvirowest Sistews Bz, Ecosvsren ExaiveeRn, Eawti oo LiFe EXVRONENTAL ENGNEERING

Katsuya SATO - AssociatE ProFessoR / Sociat Exvowyevr Svsteus ExciveeRe, Boosvsrest ExciveeRG, Eaxmi axp Lire EXVRONVENTAL ENGINEERING

Shin-ichi Ito!- AssistaNt ProFessoR / Socias Exvirowyevr Svstevis ExciveeRiG, Ecosvstest ENGiveeRnG, Eata axd Lire ENVRONVENTAL ENGINEERING

Target) To understand the philosophy of welfare and the classification of disability, and to learn the
importance of assistive technology.

Outline) The role and the neccessity of assistive technology will be explained, and provisions and means to
assiste a person with disabilities in daily living will be lectured.

Keyword) assistive technology, a person with disability, aged paople, assistive products, assist of daily living

Goal) To understand the role and the necessity of the well-being technology, and to understand technical
provisions and means to assist a person with disability in daily living.

Schedule) 1. History of rehabilitation engineering 2. Statistics of persons with disabilities 3. Classification
of disabilities (1) 4. Classification of disabilities (2) 5. Infrastructure for persons with sensory
impairments 6. Infrastructure for persons with physical impairments 7. Infrastructure for persons with
intelectual impairments 8. Objective of a white cane and how to use it 9. experience of disability (1) :
visual impairment 10. experience of disability (2) : visual impairment 11. Assistive products for transfer
and mobility 12. Dynamics of wheelchair 13. experience of disability (3) : physical impairment 14.
experience of disability (4) : physical impairment 15. Conclusion

Evaluation Criteria) Understanding of lecture will be evaluated through reports submitted after each lesson.

Textbook) To be introduced in th class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216909

Contact)
= Fujisawa (ECO704, +81-88-656-7537, s-fuji@eco.tokushima-u.ac.jp)

18:00~ 20:00)

(Office Hour: ZKIEH

Design of Assistive Products 2 units (selection)
Shoichiro Fujisawa- Proressor / Soca Exviowet Sistews Bz, Ecosvsren ExaiveeRn, Eatti avo LiFe EXVROWENTAL ENGNEERING

Katsuya SATO- Associate Proressor / Socu Evvmower Sistevs Exaieec, Ecosvsten Exaeernc, Exeri o Lire ENVRONVENTAL ENGNEERING

Shin-ichi Ito!- AssisTaNT PRroFESSOR / SociaL ExvRowyevr Svstevis ExciveeRiG, Ecosystest ENGiveeknG, EATa xd Lire ENVRONVENTAL ENGINEERING

Target) It aims to learn how to realize and how to keep the quality of assistive products in the view point
of international marketing and to acquire the ability of designing of products used at office, working
place and home in which the concept of adapting the device to the human being is installed.

Outline) Assistive technology for daily living of persons with disabilities in the society. Human factors and
R & D of assistive products and services. Adapting the environment to the people instead of the people
adapting to the environment. Evaluation of appropriateness of assistive technology system for a person.

Style) Lecture

Keyword) assistive product, Japanese Industrial Standard, International Standard, 1SO, outcome measure

Goal) Objective of this lecture is to understand the current state of assistive products in the world and
international standard of them, and to learn designing of them. Moreover, it aimed to learn the method of
outcome measure of assistive products and to be able to consider the total arrangement of products at
working place and at home.

Schedule) 1. Introduction : assitive products as industrial products, ergonomic approach 2. Situation of
assistive technology in the world : North America, Europe and Japan 3. Assitive products as industrial
products : Japanese Standard, International Standard an Guidelines for all people including elderly and
people with disabilities 4. Human factors (1) : Decrease of physical function according to aging 5.
Human factors (2) : Decrease of sensory function according to aging 6. Japan Industrial Standards of
Assistive Products : Wheelchair (1) 7. Japan Industrial Standards of Assistive Products : Wheelchair (1)
8. Japan Industrial Standards of Assistive Products : Artificial Legs 9. Japan Industrial Standards of
Assistive Products : Artificial Arms 10. Japan Industrial Standards of Assistive Products : Beds 11.
Japan Industrial Standards of Assistive Products : Hoists 12. Personal environment control system :
Smart House, ECS and Home bus system 13. Fitting of assistive products in daily living (1) : Methods
of outcome measure 14. Fitting of assistive products in daily living (2) : Methods of outcome measure
15. Guideline for work place : Legislation and remodeling of work place

Evaluation Criteria) Results will be evaluated through the lecture and reports submitted after each lesson.

Reference) To be introduced in th class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216807

Contact)
= Fujisawa (ECO704, +81-88-656-7537, s-fuji@eco.tokushima-u.ac.jp)

18:00~ 20:00)

(Office Hour: ZKIEH

Chemistry and Technology for Recovery of Marine Resources 2 units (selection)
Takahiro Hirotsu - PRoressor / Msie ExvRowest Scievce v Exciveeie, Boosvster EeiveeRnc, EAta axd Lire EXVRONVENTAL ENGINEERING
YOji Makita - AssociaTE PROFESSOR / Marive ExvRowet Scievce av Exciveeivc, Bcosvsrr ENciveewG, Eakmi axp Lire EXVRONVENTAL ENGINEERNG

Target) This class describes the recovery of valuable elements in seawater that have not been utilized.

Outline) This class describes the advanced technology of recovery of valuable elements such as uranium
and lithium in sewater and the remained subjects for practical use.

Style) Lecture

Keyword) seawater, rare resources, recovery, uranium, lithium, adsorption, ion exchange, chelation

Goal) understanding of the technology of recovery of valuable resources from seawater

Schedule) 1. Importance of recovery of valuable resources from seawater 2. Inorganic resources in seawater
3. Recovery methods of valuable resources in seawater 1 4. Recovery methods of valuable resources
in seawater 2 5. Adsorption method 1 6. Adsorption method 2 7. Development of adsorbents 1:
ion-exchangers 8. Development of adsorbents 2: ion-exchangers 9. Development of adsorbents 3:
chelating resins 10. Development of adsorbents 4: chelating resins 11. Mechanism of ion-exchange of
lithium ions 12. Recovery process of lithium from seawater 13. Mechanism of uptake of uranium 14.
Recovery process of uranium 15. Recovery costs of uranium and lithium 16. Perspective of recovery of
uranium and lithium from seater

Evaluation Criteria) Evaluation of the degree of understanding by report of some essential subjects

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216679

Student) Able to be taken by student of other department and faculty

Contact)
= Hirotsu (National Institute of Advanced Industrial Science and Technology, +81-87-869-3562, takahir

o-hirotsu@aist.go.jp) (Office Hour: EEZEEAMTHRAWIZEHT, 087-869-3562, takahiro-hirotsu@aist.go.jp)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=182355
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216659
http://pub2.db.tokushima-u.ac.jp/ERD/person/79528/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/187661/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189119/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216909
http://pub2.db.tokushima-u.ac.jp/ERD/person/79528/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/187661/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189119/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216807
http://pub2.db.tokushima-u.ac.jp/ERD/person/10877/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/140515/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216679
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mitigation engineering 2 units (selection)
Ryoichi Yamanaka - Associate PROFESSOR / Socta Exvioswest Svstevs Exciveekinc, Ecosvste Exoiveeaisc, sk ap Lire EXVRONYENTAL ENGINEERING

Yasunori Kozuki - PRoressor / Socis. Exvirosyet Systevs Exoieenie, Fcosvser Enoveeiv, Exkri avo Lire EsviosextaL ExoieeRivg

Takashi Nakanishi - Parr-mive Lecrurer / #4874, Ken Hirai - Parre-ive Lecturer / 850

Target) To understand the background and the significance of mitigation and to acquire fundamental
principles of mitigation technique.

Outline) To explain concept, history, technology and examples of mitigation for national land development
and global environment problems

Style) Lecture

Keyword) mitigation, coastal environment, ecosystem, environmental restoration

Fundamental Lecture) “Principles of Disaster Risk”(1.0, =pB7), “Urban and Regional Planning”(1.0, =pB7)

Relational Lecture) “Advanced Environmental Ecology”(0.5, =pld), “Advanced Environmental Systems
Engineering”(0.5, =p[53)

Goal) To acquire ideas and fundamental of mitigation

Schedule) 1. Introduction 2. Deterioration of costal environment 3. Mitigation for coastal environment(1)
4. Mitigation for coastal environment(2) 5. Mitigation for coastal environment(3) 6. Mitigation for
coastal environment(4) 7. Environmental Risk 8. Mitigation of global environment problems(l) 9.
Mitigation of global environment problems(2) 10. Discussion: Mitigation for land development(l) 11.
Discussion: Mitigation for land development(2) 12. Discussion: Mitigation for land development(3) 13.
Discussion: Mitigation for land development(4) 14. Discussion: Mitigation for land development(5) 15.
Examination 16. Discussion

Evaluation Criteria) Evaluate learning results by reports, debates and examination

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216894

Contact)
= Yamanaka (fAHFZEFEERBE (= 24)504 5%, +81-88-656-7334, yamanaka@eco.tokushima-u.ac.jp)

(Office Hour: Tuesday 14:35-17:50)
Note) Preparation (2 hours) and review (2 hours) is required for each class.

. . .
Advanced Environmental Ecology 4 units (selection)
Mabhito Kamada - Proressor / Grotecaicst. s GRoexvRowENTAL ExaiveeRivG, CviL b EXVRONVENTAL ENGNEERING, INTELLIGENT STRucroRes o Meckanics Svstevis ExciveeRiv

Yoichi Kawaguchi - Associate Proressor / Exviosveti Cosssrumos Exanezaiv, (v avp Exvioswevia Exoneekie, INTEcest Stucreaes axo Mectavics Systevs ExciveeRng

Target) The purpose is to develop the knowledge and skill for conservation and restoration of ecosystems.

Outline) Current situation of ecosystems and technical problems for conservation and restoration are
explained. The way of ecosystem management is emphasized to improve ecosystem. All students must
give a presentation to introduce their own activities.

Style) Lecture in combination with Portfolio

Keyword) ecosystem manag tal conservation, nature restoration

Goal) Every student has basic knowledge and skill to improve ecosystem function in the actual society.

Schedule) 1. Guidance 2. Interdisciplinary aspects for ecosystem management 1 3. Interdisciplinary
aspects for ecosystem management 2 4. Current situation and problems in ecosystem management 1
5. Current situation and problems in ecosysttem management 2 6. Current situation and problems in
ecosystem management 3 7. Current situation and problems in ecosystem management 4 8. View points
to know the structure and function of ecosystems 1 9. View points to know the structure and function
of ecosystems 2 10. View points to know the structure and function of ecosystems 3 11. View points
to know the structure and function of ecosystems 4 12. Toward an adequate management of ecosystems
1 13. Toward an adequate management of ecosystems 2 14. Toward an adequate management of
ecosystems 3 15. General discussion / Report

Evaluation Criteria) Result is evaluated by contents of the reports, which are set after every related lectures.
Over 60% marks is necessary to pass.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216599

nt, environ

Student) Able to be taken by student of other department and faculty
Contact)
= Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.jp)
fBrEsHTsc L. )
= Kawaguchi (308, +81-88-656-9025, kawaguchi@ce.tokushima-u.ac.jp) (Office Hour: <[#F-#)

(Office Hour: 4 & I2ERD

City and Transport System Planning 4 units (selection)
Hideo Yamanaka - PRoressoR / PLaig a Desioy Systeis ENGINEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MeckANICS SYSTEMS ENGINEERING

Junko Sanada'- AssisTaNT ProFessoR / PG axp Desioy Systevs ENGNEERNG For INRasTRUCTRES, (v axD ENVIRONVENTAL ENGNEERING, INTELLIGENT STRucTuREs axp Mechanics Systevs ENGeeRG
Kojiro WATANABE]: AssiSTANT PROFESSOR / GEOTECHNCAL AYD GEOENVRONVENTAL ENGIEERNG, CIIL 4N ENVRONVENTAL EXNGIVERNG, INTELLGEVT STRUCTURES anD MechNics Sistevs ENGINEERING

Target) Advanced course on concept and case study of social and public policies on urban, regional and
transport planning. Study on contents and usage of measures on such planing fields.

Outline) Lectures on Systems approaches on city planning and transport planning, theories and usage of
planning models and planning methods. A unit is consisted of three hours llecture and an hour training.

Style) Lecture and excercise

Keyword) city planning, transport planning, GIS

Fundamental Lecture) “Urban & Transport Planning’(1.0), “Project Evaluation Methods for Infrastructure
Planning’(1.0)

Relational Lecture) “/#fifi - Huldist iR 0.5), “{Infrastructure Planning(0.5)

Goal)
1. Understanding of problems and recent strategies on city and transport planning
2. Understanding of concensus buidling method for developing city and transport strategies

Schedule) 1. Problems of City and Transport Systems 1 2. Problems of City and Transport Systems 2 3.
Recent Planning Strategies of City and Transport System 1 4. Recent Planning Strategies of City and
Transport System 2 5. Recent Planning Strategies of City and Transport System 3 6. Recent Planning
Strategies of City and Transport System 4 7. Debate by gropus on transport strategies 8. City and
Regional Planning 1 9. City and Regional Planning 2 10. City and Regional Planning 3 11. City
and Regional Planning 4 12. Introduction of GIS 13. Practice on GIS for City and Transportation
Planning 1 14. Practice on GIS for City and Transportation Planning 2 15. Practice on GIS for City
and Transportation Planning 3

Evaluation Criteria) Achievement level of the each target is evaluated by the submitted essays and reports.
Score of 60points or over is required to clear the target. Students are required to clearr the both of
targets. Total score is average of the scores of two targets.

Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to students.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216796

Student) Able to be taken by student of other department

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

D — SRS &I E RO R E 20 T 2)
= Sanada (A411, +81-88-656-7578, sanajun@ce.tokushima-u.ac.jp)
= WATANABE (kojiro@ce.tokushima-u.ac.jp) (Office Hour: See the department notice board every
year)

(Office Hour: 74 X7

Actuator Control Theory 2 units (selection)
Masafumi Miwa - AssociaTE PROFESSOR / INTeuuiGeNt Macsnses, Mecasicst ENGINeeRNG, INTELLIGENT STRUCTURES 4D MecavIcs Systevis ENGINEERIG

Target) This class introduces the characteristics of actuators, the design methods of servo system.

Outline) The structure and function of actuators or control valves, the design of servo system, PWM control
method, the practical and intelligent control algorithm are explained.

Style) Lecture
Keyword) actuator, servo system, control algorithm
Relational Lecture) “Measurement Science and Technology”(0.5, =pR2&)

Requirement) Students are reqired to have a good understanding of undergraduate-level control engineering
and related subjects.


http://pub2.db.tokushima-u.ac.jp/ERD/person/156738/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10835/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216894
http://pub2.db.tokushima-u.ac.jp/ERD/person/10607/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189080/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216599
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/151611/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/75001/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=112724
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=76724
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=76724
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=116319
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=76772
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216796
http://pub2.db.tokushima-u.ac.jp/ERD/person/151699/profile-en.html
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Goal) To understand the design methods of servo system using actuators.

Schedule) 1. Outline of actuators 2. Micro-drive electromotive actuators 3. Electromotive actuators 4.
Novel actuators 5. Hydraulic actuators 6. Hydraulic control valves 7. Hydraulic servo system 8.
Pneumatic actuators 9. Pneumatic control valves 10. Pneumatic servo system 11. PWM control method
12. Model matching methods 13. Neural controller 14. Two-degree-of-freedom control method 15.
Model driven control method 16. Examination

Evaluation Criteria) Assignments count 30 % and examination count 70 %.
Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216551
Student) Able to be taken by only specified class(es)

Contact)
= Miwa (M420, +81-88-656-7387, miw@me.tokushima-u.ac.jp)

Measurement Science and Technology 2 units (selection)
Tetsuo Iwata - Proressor / Mecsavicat Scexce, Mecusvicar Exciveerie, INeLuigevr Steetures av Mechaics Systevs ENGINEERING
Hiroyuki Ukida/- Associare Proressor / Meciicat Systevs, Mecuuvica. Exoneekie, INuicest Stucreges axo Meciavics Systevs ExGieeRng

Target) To understand importance of the Fourier transformation for developing various kinds of measurement
techniues, measurement equipments, measurement systems.

Outline) Among the various measurement techniques used in the fundamental and applied research, optical
measuremnt methods including their principles, methodologies, instrumentations, and evaluation methods
are reviewed. In the lecture, emphasized is the importance of the concept of the Fourier transformation to
understand and to deal with linear systems in the modern scientific measurement system. Practical methods
of object inspections, distance measurements, and shape reconstructions using images are also lectured.

Style) Lecture

Keyword) measurement techniques, measurement devices, Fourier transform

Relational Lecture) “Micro-Nano Engineering”(0.5, =plZ7), “Digital Control Theory”(0.5, =pl3), “Actuator
Control Theory”(0.5, =p23)

Goal)

1. 1. To understand Fourier series and Fourier transform.
2. 2. To understand relarions among Fourier transform and measurement principles of scientific instruments.
3. 3. To understand techniques used with practicable various mearurement devices.

Schedule) 1. Frequency response of the amplifier 2. Optical information processing 3. Fourier-transform
infrared spectoroscopy 4. Subfringe interferometry 5. Computed tomography 6. Sampling theorem and
quantization theorem 7. Wavelet transformation 8. Lock-in amplifier and boxcar integrator 9. Optics for
microscope 10. X-ray diffration 11. Image measurement systems 12. Feature extraction from images
13. Binocular stereo method 14. Pattern projection 15. Shape from shading and texture 16. Examination

Evaluation Criteria) Assignments count 50% and examinations count 50%.

Textbook) Printed synopses are used.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216629

Student) Able to be taken by only specified class(es)

Contact)
= lwata (M427, +81-88-656-9743, iwata@me.tokushima-u.ac.jp)
= Ukida (M424, +81-88-656-9448, ukida@me.tokushima-u.ac.jp) (Office Hour: f:l<IEH 17:00~ 18:00)

Optical propertics of materials 2 units (selection)
Masanobu Haraguchi)- Proressor / Ormcat Mariais 4w Devices, Oprcas Systevs ExciveeRi, Svstevs Iwowrioy ExcieeRng

Target) To understand the princeple of optical response of atoms, melecules and crystals. To develop ability
to apply such optical phenomena to applications.

Outline) With quantum mechanics, we lecture optical process of materials. This course will cover the
following topics: optical propaties of materials for enegineering, classical electromagnetic theory and
optical property, optical transitions and optical process of atoms, molecules and semiconductors.

Style) Lecture

Keyword) quantum mechanics, condensed matter, optical process, semiconductor

Relational Lecture) “Photonic Device”(0.5, =pl68), “Lecture in Optical Materials and Devices, Part 17(0.5,
=pB3)

Requirement) Students should have fundamental knowledges of quamtum mechanics.

Notice) ¥23£% 1) X%, 2 IFIRIDFEERFRIIC 2 KR O F# & 2 RRIOEE %2 L7 5 R THRERZIT 2
T &N, DML B DI BETH S,

Goal)

1. Students can explain the optical processes of atoms and molecules.
2. Students can explain the optical processes in semiconductors.

Schedule) 1. Introduction 2. Optical response described by classical electro-magnetic theory 3. Schroedinger
equation and wave fuction 4. Hydrogen atom model 5. spin angular momentum 6. Quantum mechanics
of light 7. Transition induced by interaction between electron state and light 8. Light absorption and
emittion 9. Electron transition in atoms and molecules 10. Optical spectra of atoms and molecules 11.
Optical spectra of organic molecules 12. Energy bands in condensed matters 13. Optical processes in
semiconductors 14. Optical spectra of impurity atoms in a crystall 15. Optical process of P-N junction
16. Final Examination

Evaluation Criteria) Activity: 20%, Reports: 40% and Final Exam.:40%

Textbook) i, B, LWL - 7N« R LD EERE, KA 1999

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216840

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Advanced Lecture on Semiconductor Nanotechnology 2 units (selection)
Toshiro Isu'- Proressor / It or Teemvouor s Seece, [Takahiro Kitadal- Associare PRoFEssor / Ivsmure oF Tomorocy avp Somice

Target) This class introduces basic principles of the semiconductor nanotechnology and their application to
the quantum devices.

Outline) Basics of semiconductor physics and quantum mechanics are introduced to understand material
properties of quantum confined nanostructures. Recent progress in fabrication techniques and device
applications of semiconductor nanostructures (quantum wells, wires and dots) will be reviewed.

Style) Lecture

Keyword) quantum confined nanostructures, semiconductor nanoscience, electron devices, photonic devices

Requirement) None.

Notice) None.

Goal) To understand basic properties of semiconductor nanostructures and quantum devices.

Schedule) 1. Introduction to semiconductor nanostructures 2. Electronic states in quantum confined
structures 3. Electrical properties of superlattices 4. Fabrication technique of quantum wires and wells
5. Characterization of heterointerfaces 6. Characterization of nanostructures 7. High-speed electron
devices 8. Optical properties of quantum wells 9. Semiconductor laser diodes 10. Quantum effect
devices 11. Fabrication technique of quantum dots 12. Quantum dot devices 13. Device application of
quantum nano structures 14. Recent topics of semiconductor nanotechnology (1) 15. Recent topics of
semiconductor nanotechnology (2)

Evaluation Criteria) Assignments count 100%

Textbook) None.

Reference) The Physics of Low-Dimensional Semiconductors, J.H. Davis, Springer

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818

Student) Any students can attend the class.

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
= Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp) (Office Hour: Mon. 10:00-14:00)


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216551
http://pub2.db.tokushima-u.ac.jp/ERD/person/10640/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10654/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216629
http://pub2.db.tokushima-u.ac.jp/ERD/person/10800/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216840
http://pub2.db.tokushima-u.ac.jp/ERD/person/140125/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/140302/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818
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Web Programming 2 units (selection)
Takao Shimomural- Proressor / IeuiGest Systevs, INroryamo SCENE avD INTELLIGENT Systevs, SysTevs Ivsovamion” ENGINEERING

Kenji Ikedal- Associste ProFESSOR / INELuGeNT Sistevs, IFoRVATON SCENCE D INTELLIGENT SYSTews, SYSTeNS Iowon ENoeeei

Target) This class provides the knowledge and skills necessary for efficiently developping Web applications
in the Internet, and implementing the software of high quality.

Outline) This class introduces Web programming frameworks and Web programming techniques systematically
necessary for efficiently developing Web applicatins of high quality, and then explains the development of
some Web application systems as practical examples to teach the development skills such as Web design
patterns.

Style) Lecture

Keyword) Java, Servlet, JSP, Web applications

Fundamental Lecture) ‘Programming Methodology’(1.0), ‘1Y 7 + o = 7 T.%%(1.0)

Relational Lecture) ‘System Administration/’(0.5)

Requirement) Students are required to hava a good understanding of undergraduate-level Java programming
and related subjects.

Goal) To understand the system configuration of Web applications that consists clients and a server, and
design flexible Web application systems

Schedule) 1. Web application 2. HTTP/Session 3. Database 4. JSP custom tags 5. Web services
6. Applets 7. JavaScript/AJAX 8. Flash/Flex 9. Web programming frameworks 10. BioPro 11.
Internationalization 12. Web programming tips 13. Web programming design patterns 14. Introduction
to NisWeb system 15. NisWeb system configuration 16. Assignment

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216559

Student) Able to be taken by only specified class(es)

Contact)
= Shimomura (C402, +81-88-656-7503, simomura@is.tokushima-u.ac.jp) (Office Hour: Wed 15:00~ 1

8:00)

Cell Biotechnology 2 units (selection)
Hideaki Nagamune - ProFESSOR / Biotocicst Foxcrions, Brococicar Scnce avo Tecavotocy, Exwra s Lire ExvROWENTAL Exciveeriv

Toshifumi Tomoyasu- Associate Proressor / Botosiea Fuxcrovs, Botocicat Scexce 4o Teoworocy, Eakt o Lire ExvRONENTAL ENGNEERING

Target) This class aims to expand the knowledge on cell biotechnology and improve the skill of debate
through the debate dealing with cell biotechnology and its applications.

Outline) Debates among students dealing with the latest reports on technology and application concerned
with production of useful materials, medical assay, and medical treatment using various cells are held in
order to deepen the knowledge on cell biotechnology and its peripheral field. Training on skills of debate
and communication is simultaneously carried out.

Style) Lecture

Keyword) cell, biotechnology, debate

Relational Lecture) “Advanced Biochemistry”(0.8, =pHE4), “Molecular Biotechnology”(0.8, =pH3), “Technology
for Bioreaction”(0.8, =pH8), “Biological macromolecular chemistry”(0.5, =pH8), “Advanced enzyme
engineering”(0.5, =pH7)

Requirement) Students are required to have a good understanding of undergraduate-level of cell technology
and related subjects

Goal)

1. To understand the latest cell biotechnology and its application examples
2. To gain the ability of debate on technologies concerned in cell biotechnology

Schedule) 1. Cell biotechnology on production of useful materials 1(Production of antibodies) 2. Cell
biotechnology on production of useful materials 2(Production of enzymes) 3. Cell biotechnology on
production of useful materials 3(Production of lymphokines) 4. Cell biotechnology on production of useful
materials 4(Production of cytokines) 5. Cell biotechnology on production of useful materials 5(Production
of bioactive proteins) 6. Cell biotechnology on medical or industrial assay 1(Measurement of cytotoxicity)
7. Cell biotechnology on medical or industrial assay 2(Analysis of signal transduction pathways) 8. Cell
biotechnology on medical or industrial assay 3(Analysis of transcriptosome) 9. Cell biotechnology on
medical or industrial assay 4(Diagnostics of genome disorder/SNPs) 10. Cell biotechnology on medical
or industrial assay S5(Diagnostics of intracellular bacteria/viruses) 11. Cell biotechnology on medical
treatment 1(Artificial skin) 12. Cell biotechnology on medical treatment 2(Immune cell therapy) 13.
Cell biotechnology on medical treatment 3(Cell transplant/Organ transplant) 14. Cell biotechnology on
medical treatment 4(Techniques for clone development) 15. Cell biotechnology on medical treatment S(ES
cells/iPS cells)

Evaluation Criteria) Assignments count 50%,Presentation count 50%

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216661

Student) Able to be taken by student of other department

Contact)
= Nagamune (G707, +81-88-656-7525, nagamune@bio.tokushima-u.ac.jp)

16:20-17:50)

Note) Preparation and review of two hours each are required for understanding of every class with two
hours and taking the credits.

(Office Hour: Monday

Advanced Biomaterials 2 units (selection)
Toshifumi Tomoyasu|- Associate Proressor / Botosiea Fuxcriows, Botocicar Scexce 4o Teoworocy, Ear o L Exvrosvsta ExGiezaivg
Hideaki Nagamune - Proressor / Boiodicat Foscrioss, Botosios. Seevce 4o Teemvotoey, Eakri avo Lire ExviRosvevia, Exciveeaivg

Target) Study and investigate about the scientific background which produced the new technology.

Outline) Students are required to investigate how the important discovery (which acquired the Nobel Prize as
an example) were established and how improved our life and research activities by these accomplishments.

Style) Lecture

Keyword) technology, biomolecules, research, application

Requirement) Required to have a good understanding of undergraduate-level biochemistry and molecularbiology.

Goal)

1. Understand how the important discoveries in the scientific field were performed.
2. Investigate how the important discoveries are applied to our life and research.

Schedule) 1. Orientation 2. Discoveries concerning the role played by the chromosome in heredity. T.
Morgan. 3. The production of mutations by means of X-ray irradiation. H. Muller 4. Discovery of
mobile genetic elements. B. McClintock. 5. The discovery of penicillin and its curative effect in various
infectious diseases. A. Fleming, E. Chain, H. Florey. 6. Discovery of tumour-inducing viruses. P. Rous.
7. Interpretation of the genetic code and its function in protein synthesis. R. Holley , H. Khorana,
M. Nirenberg. 8. The discovery of restriction enzymes and their application to problems of molecular
genetics. H, Smith. W, Arber. 9. Contributions concerning the determination of base sequences in nucleic
acids. W. Gilbert, F. Sanger. 10. The genetic principle for generation of antibody diversity. S. Tonegawa.
11. Contributions to the developments of methods within DNA-based chemistry. K. Mullis, M. Smith. 12.
Discovery concerning the genetic control of early embryonic development. L. Lewis, C. Niisslein-Volhard,
E. Wieschaus. 13. Discovery of Prions - a new biological principle of infection. S. Prusiner. 14. The
development of methods for identification and structure analyses of biological macromolecules. J. Fenn,
K. Tanaka, K. Wiithrich. 15. Generalization of lectures

Evaluation Criteria) Grades are judged about two attainment targets described above by a presentation (50
points) and a report (50 points). The student requires more than 60 points to a pass.

Textbook) To be introduce in the class.
Reference) To be introduce in the class.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216735
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Student) Able to be taken by only specified class(es)
Contact)
= Tomoyasu (G701, +81-88-656-9213, tomoyasu@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-
17:50)
Note) oStudents require 2hrs preparation and 2hrs review per a lecture (2 hrs). o1-14th lectures contain both
attainment targets 1 and 2.

Advanced Ecosystem Engineering Seminar 4 units (compulsory)
Teacher of course

Target) To improve the skill of presentation, writing, reading and discussion regarding the ecosystem
engineering by reading the current paper written in English

Outline) Students read the current paper written in English under the supervision of faculties and present
orally their contents

Style) Portfolio

Keyword) ecosystem engineering, peruse paper in English

Goal) To obtain the fundamental knowledge regarding research theme and the presentation skill
Schedule) Seminar on research theme

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216565

Student) Able to be taken by only specified class(es)

Advanced Ecosystem Engineering Exercise 6 units (compulsory)
Teacher of course, Yoshihiko Hosoi - Proressor / TOTTORI UNIVERSITY, Hirofumi Abe - Proressor / Oksis Usiversiry
Masateru Shimotsu - /Bow Usersry, - / #5#Z, Takeshi Asahi - Proressor / B Usversy

Target) To learn the current issue about the ecosystem engineering in the various kinds of fields and to
improve the abilities to find and solve problems related to the research theme.

Outline) Faculties and external experts lecture on current issues about the ecosystem engineering. In addition,
an opportunity is provided to experience social/environmental activity in ecosystem engineering.

Style) Lecture and excercise

Keyword) ecosystem engineering

Notice) Students have to take every lecture to acquire the credit of this subject.

Goal) To understand how to find and solve problems related to the research theme

Schedule) 1. Guidance 2. The current issue in the ecosystem engineering(l) 3. The current issue in the
ecosystem engineering(2) 4. The current issue in the ecosystem engineering(3) 5. The current issue in
the ecosystem engineering(4) 6. The current issue in the ecosystem engineering(5) 7. social/environmental
activity in ecosystem engineering (1): lecture 8. social/environmental activity in ecosystem engineering
(2): lecture 9. social/environmental activity in ecosystem engineering (3): lecture 10. social/environmental
activity in ecosystem engineering (4): lecture 11. social/environmental activity in ecosystem engineering
(5): practical training 12. social/environmental activity in ecosystem engineering (6): practical training
13. social/environmental activity in ecosystem engineering (7): practical training 14. social/environmental
activity in ecosystem engineering (8): practical training 15. social/environmental activity in ecosystem
engineering (9): practical training

Evaluation Criteria) Assignment count 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216561

Student) Able to be taken by only specified class(es)

Contact)
= SATO (eco705, +81-88-656-2168, katsuyas@eco.tokushima-u.ac.jp)

Ecosystem Engineering Laboratory 4 units (compulsory)
Teacher of course

Target) To perform experiments toward Master’s thesis

Outline) Students perform experiments towards their Master’s thesis under the supervision of faculties.
Style) Lecture and excercise

Keyword) ecosystem engineering, Master’s thesis

Goal) To summarize the results of experiments and to present the contents

Schedule) Experiments and research

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216564

Student) Able to be taken by only specified class(es)

— 62 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216565
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216561
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216564

|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Systems Innovation Engineering — Electrical and Electronic Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects Advanced Control TheOrY ... Kubo * Oya .. .....euuuuutttetntttt ettt et e e e eeaans [72]
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581, ...t 63l Advanced Theory of Digital Transmission ...Takada...............c.oiuiiiiiiiniiineneanenn.nd
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering Advanced Biological Engineering ... AKutagawa. ...............ouuneintinintin i 3

* First-line men with experience Of Practical DUSINESS. .. ... .eutertentt ettt ie i aieaieenneenend 1641 Advanced Theory of Electronic Circuits ...Hashizume * Yotsuyanagi. .. ..........ouueueereneenennenenn.. 73
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer.................covueuenenenennns 64 Advanced Theory of Integrated Circuits ...Konaka............ ... ... .o .. 3
Long-term Internship (M) ... YamanaKa ............o.uneontntentenentetnt et eneanenns 64 Advanced Lecture of Intelligent Information Processing ...Shimamoto * Song......................... 74
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida + Tamaari - Part-time Lecturer. ... . 163 Advanced Lecture on Semiconductor Nanotechnology ...Isu-Kitada............ ... 4
International Advanced Technology and Science 1 ...Murakami..................... ... 63 Advanced Theory of Electromagnetic Compatibility ...Kawada...................................... A
International Advanced Technology and Science 2 ... Murakami......................oooiiiiiia...d 65l Topics i AlZEDIa ... MIZUNO . . ... ..o\ttt et et e et e et e e [73]
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................ 166) Superconductivity and superconducting materials ... Kishimoto. .............cc.oouveeiuneeeinieeennn.. 73]
Internship (M) ... 160 Advanced applied analysis ... OKamoto . .. ... .....uuntttttt et ettt e e ettt e e 73
Venture Business (VL) . ........oiiiniiit ittt e e ettt e 66|

e Specialized Exercise and Experiments

e Common Subjects Electrical and Electronic Engineering Seminar and Exercise ...Teacher of course .................... 73]
Advanced Theory of Complex System Engineering ... Ueta................... ... 166) Electrical and Electronic Engineering Labolatory ...Teacher of course.............oovueirvrenrenen..d [76]
Advanced Theory of Semiconductors ...Nishino .............c.ouuiuiiniiiiinin i iaineneanan.. 66)

Advanced Electrical Control System ... Yasuno ...............c.o.ouiuininininiiiiiiiieiinenenenans 67|
Advanced Theory of Electrical Communication ...Oie..... ..., 67]
Advanced Circuit Theory ...Nishio - Uwate Introduction to Intellectual_ Prqperty N 2 units (selection)
HAAR SR RO P el Yami Sota e s
Photonic Device ... Haraguchi. ... .........ouinuentin ettt et 68|
Blectronic diSplay . SUYaMa. ..o oo oo 3 Target) Understanding the basic systems and importance of protection and practical use of intellectural

property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic

Engineering of Correlated Electron Matter ... Kawasaki ..............ooiuiuiuinininininininananen .. 169) systems of protection and practical use of intellectural property particularly based on strategy and invasion

of patent in an organization such as company, university, etc.

e Departmental Subjects

Advanced Plasma Engineering ...Ohya.............oouiuiiuiitiiiii ittt 169]
. Style) Lecture
Advanced Theory of Electron Devices ...Ohno * Ao...........ouuiutiuintininiii i 169] Keyword) intellectual property, patent law, protect and use of intellectural property
Advanced Device Processing ...Naoi...............o.iiiiiiiiiiii i 169] Requirement) No requierement
Advance Theory of Electrical and Electronic Materials ... Tominaga..................coouviiinin... Notice) N 4 HHOHGHE L 2D, FEAGMRICIRFHOMKEZE 2.
. . . Goal)
Advanced Optoelectronic Devices ...Sakai..............uiiuiiiniiiiti i, [ 1. Understanding concept of intellectural property right.
Advanced Theory of Optelectromics ... Nagase ... ..........oeuneuneenetnerneieeeeteeieanneennns nd0)} 2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
. X X ] 3. Understanding on basical practical use of intellectural property.
Advanced High Voltage Engineering ... Shimomura. ... T Schedule) 1. MIMPFANES (& () 2. AIMPTARERI O (R~ RIS (BIE) 3. Fimifrtels
Erectric Power System ...Shimomura * Teranishi . .. ........ooeuuuureteeenunneeeennnineeeeaniineeeenn. 1 OWESE GRIT.  EEMERIES) () 4. Rdrseld S RETHERE () 5. Raseld S RaTHER S CI)
. L (#) 6. AIMPFTEHEDEHE 2 DR/ (B3 Kt WIERN () 7. S OUIZERITE & MNP A ME

Advanced Theory of Electric Power Engineering ...Kawada...............cooviiiiiiiiineinnneonn.. [ DB () 8. LE— HEE - #= - BIAEOFIHE ) 9. FrErWIRHE O Fe s R
Electromechanical SyStemS ... IMOTIta . . . ... ...ttt e ettt e e ettt e e e ns Al ZricE<- (L) 10;&7’1‘@%75*‘%1]’)'(#3{N?%ﬁ%ﬂ?ﬁﬁ—ﬁﬁ?ﬁi@%’ﬁ$ﬁ- () 11;'_5'5?’1‘?55%

. DBIGICE T B GIA) 12, I8 & RdreR® (RE) 13, AR & i1 (EEEIC L2
Advanced Power Electronics ...Ohnishi * HOJO . ...t .vtuttt i 172l
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HREMHEST) BRH) 14, MMPEDOFI &G (EEEIC X 2 BRERGT) i) 15, AEEOH
M ETER (REIC X 2 BRERESG D) @) 16, LR — FE3YE - X - RINFEOFHSE EHRER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)

= School Affairs (Office Hour: HED 5 :E:81R:3053 72 517K1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiun o Evoneern
First-line men with experience of practical business - PAR-TIME LecTurer

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) ifi/J®% 2 HAMRDOFAENRD ENTNDE, TS5 LAEFERT, BIFIEFFE 14 25 16 EEIC
DT DRYAFER S F v — 3 4F 1000 thilE %2 L, Z20HRXIRIEERS N, 5% DMFRIC
HERABZHHEL T ZEDORBEHITIILZDLD EAN, TOEEE, TS5 LERMRICHED 0T,
EEROIEIEA & < U EEEIRBBERE AR U Tt S e TE U ERETS DPREAR &%
s TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) EAILIETDOIMEFHEL T2, BHALAX, BHLSEL, UBROZH#HZEDLBVHED D
DT, KNKSNHEET 22 &, GO Sicky, FPVEHEONRELLNH S,

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / P s Desay Systevs ENanemivG For INeastaucTures, Cvi. asp EXVRONVENTAL ENGiNeeRiNG, INTELLIGENT STRucrUREs ap Mechavics Systevis ENGiNeeRG

Emi Morimotol- AssistaNT PROFESSOR / PLawiNG D Desioy SYStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT STRucTUREs AXp Mectanics Systevs ENieERG
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of “Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =pled), “Long-term Internship (M)”(0.5,
=pled, “Advanced Lecture in Theory of Business Models”(0.5, =pl63), “Project Management”(0.5, =plZ)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” ”A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,’The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture ”"Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.
Reference) Several are introduced in class.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S I AR OB R SO 2 &)
= Morimoto (BIER2ZEBHFE € > ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 I ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 RA7

(Office

Long-term Internship (M) 6 units (selection)

Hideo Yamanakal- Proressor / PG o Desiay Svstevs ENIveeRiG For INerastrucTures, CviL an EvRNMENTAL ExeiveeinG, INTELuiGENT SrucTures axp Mectiawics Svstevss Exciveerivg

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
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practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies
Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.
Goal) Grasping abilities for practical engineers by studying activities in company and so on.
Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
Student) Able to be taken by only specified class(es)
Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus
hima-u.ac.jp) (Office Hour: (Bl #EB¥& % —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 7«1+ A7
D —SEHEC LIS EROB R E B0 C &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- Proressor / P o Desay Systes ENaemivG For INeastaucTures, Cvi. asp ENvRoNVENTAL ENGiNeeRiNG, INTELLIGENT STRucTUREs axp Mecnavics Svstevis ENciveeRG

Atsuya Yoshida - Proressor / Iistmute o Sooo-Arrs aw Seinces, [ Tomoko Tamaari!- AssistaNt PRoFessor / Ceiek for Cowusimy Revriizatos

Part-time Lecturer

Target) R AJAEZAHUBE DO DE P R A EF N OMEL EBNCEHET 3.
Outline) - R AIAE LMK D D « BBIRE LD 7DD E Y X AZFHDIEM & €Y 2 2T F MG AE HEMIC

BET2, cnsoF/RICKD, HIRCHEET 2 FERRISHET 2887, HELWHDFH - HratkzE2
BHEES, - EIVRRAEFIE, HUSREE - ESEFEE TV, BERET TV, il - e, ICT

HHET VD RIS 5. ABEE, ICT IEAEESIFE YRR TWA ED | 2020 EIcT 220
T30 4 A MEHETHAROME L SHHZINTH S EBIT & i UEET 2,

Requirement) JEEHIZFHIE LT, EBBICEIAT 2 FEAE, 3OBEIZFEE) XEA L KMADHAIZDONWT
1F, CEFESEICRIER L TV B THEIA - KA T A RAE ) Je, HUSAIEL L —EFICHAE L EE 0.

Notice) i N THIET 2. HEGEPNELZSBRABIUOHP K TALTZ2OTHERTZIIE, <<
2%, PR 22 FEE VR AT TIOVRRR >> T RS THZEF v v SR, COEPHELTACHEET 3.
e T—= VT (PAN—HE) bIHT 2., ORH#EER-1HIBHAE Y 2 AT 7)) R A IS A58
22« 11 A27 H ()~ 11 A28 H (H) EBYEE G 1R~ 5 12 Bl) OFP§#EE-2(0ICT EY 2 A€
T ¥ 12 H21 H (K HEEEF v 82 GE 13\ ~ F 15 |) O8fae * 11 H 27 H (4)20:15-21:45
A7 BB TRWEZITS.  SMAH (&g 3,000 )

Goal)

1. AT, BTERD 5N TV ARSI E OB 5, BV 2 ofuc, ¥igh, BAH, AA,
@il )1, ICT 1% EHT 3.

2. TRCEBHRTZ2ZEZAME I LAWY, ZFEAPETZNZASIBRL, HBEIT285%2RMt32 2
LT, MAENELTOERZHIET.

Schedule) 1. 71 &> A5 S (EEKFESR) 2. HIREA & TH-E - 3 - EOBER-EMAIT (BT
F) 3. #ulsipEE S UC oM & iR AR (BEOMBEN2E), WRAEMT (F) Bl £50<
D) 4. MR & U COMIE & AR REOMENSE), AT (F) B s $50<
D) 5. EREHS 2 TEH U SR EOE O 2 R R L FERIRESE LS - AR) 6. ANV Y —
V720 1000 7B AR, TIERRLTREAH =R GERbtEE, RIUTHRHRES - iEERE)
7. MRS D232 A —F —HlE 0 —F > Z' R U 71 EHEH FERREFAHKR) 8. HiIick?
MO D, 90 7 — L OFHA R ZEH: B TATA « FERE FERH), HMNEK G REEmiE
B) 9. #2200 < D ABA T (V2 &0 MREIFRER) 100 EESUUSE TEIEOM
[ OSBUHMEEHAE (SRS 11 FONERREZ D 72 5 L, n-Husiid: - il 2% 2 8l
WMo —27 > ay Zalihied: BEERESBIZ) 12 AR Z D 72 6 U222 - A - e Y = 2
BT — 27> a v Flih3Ed (R RFEEZ) 13, ICT 3% & st S RFEPR), EEPT @EER
W) 14, ICT HE FHHBM FEEREEER), KN SR 15, ICT HE FHEBM @ S
KREFEHIZ), EHNT EEEREE)

Evaluation Criteria) $Z¥H DS (20%), FV—77 =2« IRV K — b (&7 80%) THHli T 3.

Textbook) EEALAT S 2. 1M, HMZEE LT 3,000 MUY 3.

Reference) #Z¥HICEUTHAN T 2 FE.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture

people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.
Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
Motz ZHo 2 &)
Note) o fEiH « R ICBI§ 2 M&E HulskAl 4 & » & —Ef (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — AR — L R—

(Office Hour: fFEREEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Systevs EvcveeRG, Mecuavicar Exciveenise, INTEiGeNr Steuetumes avp Mecuasics SYstevs ENGNEERNG

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- PRoressor / Prooucrioy Svstevs Exciveeai, Mechavicar ENoivezRisG, INTELLGENT Sthuetures axb Mechavics Systevs ENcivgeRg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.
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Evaluation Criteria) Enterprising behaivior, reports and portfolio.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. [gjnder(st;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Theory of Complex System Engineering 2 units (selection)
Tetsushi Ueta - Proressor / Arue Ivormoy Meis ExciveeRG, Ieorarioy SCesce axp INTELLGesT Systevs, Systevs Iiwovmoy ENGIeERING

Target) comprehension and application of complex systems by using engineering methodlogies

Outline) Complex systems are defined as compound dynamical systems whose behavior and features cannot
be predicted because of their nonlinearities and connecting conditions. This emergence of behavior is not
possible for a single dynamcal system, therefore, connection, coupling, compounding are keywords of this
theory. Emergence of rhythm in biological systems, self organization, chaotic properties in high degrees
of freedom, learning and associative memory are example features of complex systems. In this lecture,
based on physical systems which are ubiquitously found and treated by system engineering subjects,
we study analytical methods to understand these phenomena, bifurcation theory of nonlinear and linear
systems, applied extraction methods of valuable information from observed data, system design methods
of compound dynamical systems.

Style) Lecture

Keyword) complex systems, bifurcation, chaos, nonlinear phenomena

Fundamental Lecture) “Differential Equations (II)’(1.0), “Transient Analysis|/’(1.0), ‘Industrial Basic Physics|’
(1.0)

Relational Lecture) “Advanced Electrical Control System”(0.5, =pl67), “Advanced Theory of Electronic
Circuits”(0.5, =pl[Z3)

Requirement) none

Goal)
1. understanding of the definition and target area of complex systems
2. understanding of qualitative approach for given dynamical system
3. understanding and application of bifurcation theory

Schedule) 1. examples of complex systems 2. relationship between bifurcation problems and complex
systems 3. comptation of bifurcation parameter values 4. chaos and bifurcation phenomenon 5. chaotic
itinerary 6. emergence mechanism of spatio temporal chaos and its clustering 7. phase transition and
synchronization 8. spatio temporal intermittency and emergence of patterns 9. chaos neural network
10. neuronal circuits as complex systems 11. bifurcations in emergence systems 12. analysis of social
systems 13. survey on complex systems 14. exercise 1 15. exercise 2 16. questions and answers

Evaluation Criteria) The total grade is evaluated by homework reports (70 %) and attendance of the class.
30 %)

Textbook) specified every class.

Reference) Chaotic Scenario of Complex Systems, Asakura-Shoten, 1996 (in Japanese)

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216858

Student) Able to be taken by only specified class(es)

Contact)
= Ueta (AIT 507, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.jp)

afternoon)

Note) oFor comprehension of the lecture contents, a 2-hour preparation study and a 2-hour review are

required. oAll items in the lecture plan are evaluated by reports.

(Office Hour: Wednesday,

Advanced Theory of Semiconductors 2 units (selection)
Katsushi Nishino|- Associate PRoressor / Muexis. s Device Scice, Buecraicat asp Buecrovic Exaivezriv, Systevs Iiwovioy ENciveeRi

Target) To understand semiconductor physics and fundamental device operations for various semiconductor
devices


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597
http://pub2.db.tokushima-u.ac.jp/ERD/person/10746/profile-en.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216329
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215737
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215863
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216858
http://pub2.db.tokushima-u.ac.jp/ERD/person/10704/profile-en.html

|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Outline) Semiconductor physics, especially behavior of carriers in semiconductor, is described. Properties of
pn junction and Schottky barrier, including non-ideal case, are also lectured.

Style) Lecture

Keyword) semiconductor, metal-semiconductor contact, pn junction diode

Relational Lecture) “Advanced Device Processing”(0.5, =pl6d), “Advanced Theory of Electron Devices”(0.5,
=plE%, “Advanced Optoelectronic Devices”(0.5, =pZ0)

Goal)
1. To understand behavior of carries (such as scattering mechanisms) in semiconductor
2. To solve diffusion equations in simple conditions
3. To understand properties of pn junction and Schottky barrier

Schedule) 1. Crystal Structure 2. Energy Bands 3. Carrier Concentration at Thermal Equilibrium 4.
Carrier Transport 5. Phonon 6. High-Field Effect 7. Continuity Equations and Diffusion Equations of
Carriers 8. Band Structure of Metal-Semiconductor Contact 9. Current Transport Processes of Schottky
Barrier 10. Charcterization of Schottky Barrier Height 11. Ohmic Contact 12. Band Structure of
pn Junction Diode 13. Capacitance-Voltage Characteristics of pn Junction Diode 14. Current-Voltage
Characteristics of pn Junction Diode 15. Heterojunction 16. Examination

Evaluation Criteria) Report 50%, Examination 50%. More than 60% is required to pass this class.

Textbook) Physics of Semiconductor Devices, by S.M.Sze

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216816

Contact)
= Nishino (E #f 2 FFd A-5, +81-88-656-7464, nishino@ee.tokushima-u.ac.jp)

Advanced Electrical Control System 2 units (selection)
Takashi Yasuno - Associate Proressor / Eieemwic Exeror Evveewe, Fiscrricar avp Fuscrrovic Bciveewic, Svstevis Iwowmoy Excivezaivg

Target) This class introduces the basic principle of making to high performance and the intelligence in
control system used for an industrial machine. And the control design of various control systems is
understood.

Outline) The control system configuration used for the industrial machine is described, and applications of
intelligent control method using fuzzy reasoning and neural net works are introduced. Moreover, Current
topics of fields mentioned avobe are introduced.

Style) Lecture and excercise

Keyword) Motion control, Robotics, Fuzzy, Neural network, Genetic algorithm

Relational Lecture) “Advanced Lecture of Intelligent Information Processing”(0.5, =p[Zdh, “Advanced Control
Theory”(0.5, =plI2)

Notice) The lecture form might be changed according to the number of attending a lecture.

Goal)

1. The congfiguration of the control system used for an industrial machine should be understood.
2. The intelligent control method should be understood.

Schedule) 1. Control object 2. Motion control system 3. Two degree-of-freedom control 4. Design
method of feedback controller 5. Design method of feedforward controller 6. Fuzzy sets 7. Fuzzy
reasoning method 8. Control sysytem application of fuzzy reasoning 9. Artificial neuron model 10.
Neural network 11. Learning algorithm of neural network 12. Control system application of neural
networks 13. Genetic algorithm 14. Control system application of genetic algorithm 15. Conclusions
16. Return of report or examination

Evaluation Criteria) Total evaluation based on reports, examinations or presentations.

Textbook) The print is distributed.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216722

Student) Able to be taken by only specified class(es)

Contact)
= Yasuno (E # 2 Pk B-5, +81-88-656-7458, yasuno@ee.tokushima-u.ac.jp) (Office Hour: Monday, 1

5:00-17:30)

Advanced Theory of Electrical Communication 2 units (selection)
Takahiro Oiel- Proressor / Euecrics. v Eeermovic Systevs, Euecrnicar axp Buecrrovic Exoiveeeiyg, Systevs Iwowmoy’ ENGieeRG

Target) Understanding analysing techniques of the communication system and multi-nodes networks.

Outline) This lecture is concerned with the study of concept of computer networks which realize the
multi-node communication. The contents of those articles related with computer networks are presented at
seminars. (Lecture style)

Style) Lecture

Keyword) digital communication, computer networks, network architecture

Fundamental Lecture) “Communication Systems/’(1.0), ‘/Applied Communication Engineering’(1.0), “‘Computer
Networks’(1.0)

Requirement) Students are required to have a good understanding of undergraduate-level communication
engineering and related subjects.

Goal)

1. Understanding the control techniques and implementation of computer network application. (Week 1-8,
11-15)
2. Understanding the secure techniques of the communication system. (Week 9-16)

Schedule) 1. Overview of digital communication 2. Mathematical preparation 3. Network architecture 4.
Physical layer in fixed and wireless networks 5. Datalink layer in fixed and wireless networks 6.
Network layer and routing 7. Transport layer 8. Traffic control 9. Security in fixed and wireless
networks 10. Synmetric cryptography and public key cryptography 11. Session layer 12. Presentation
layer 13. Application layer 14. Implementation example of application layer (HTTP, SMTP) 15.
Implementation example of application layer (DNS, SNMP) 16. Wireless networks

Evaluation Criteria) Evaluated by presentations and submitted materials in seminars.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216771

Student) Able to be taken by only specified class(es)

Contact)
= Oie (E-3F-C-1, +81-88-656-7479, alex@ee.tokushima-u.ac.jp)

Thursday 16:50~ 17:50)

Note) Taking this class, it is necessary to do 2 hours preparation and 2 hours reviewing for every class (2

hours) in order for your understanding and taking credit.

(Office Hour: Tuesday 16:20~ 17:20,

Advanced Circuit Theory 2 units (selection)
Yoshifumi Nishio - Proressor / It Nerworks s Cowporer Scevce, Fiscrnicar avo Fuscrrovic Exciveennsc, Svstevis Iwowmoy Excivezaivg
Yoko Uwate - AssistaNt PrOFESSOR / Inteuigext Nerwokks avp Cowpurer Scievce, Euecrnica avo Euecrrovic Bxciveeknsc, Svstevis Iwowmo Exaiveekivg

Target) Analysis method of nonlinear circuits, and behavior of nonlinear oscillatory circuits and its
applications are lectured.

Outline) Modeling of nonlinear devices, DC analysis and transient analysis of nonlinear circuits, and
steady-state analysis are lectured. Synchronization and chaotic phenomena in nonlinear oscillatory circuits
are introduced and their applications to information and communication engineering are discussed. (Style:
Lecture)

Style) Lecture and excercise
Keyword) nonlinear circuits, circuit analysis, oscillatory circuits

Fundamental Lecture) “Electrical Circuit Theory (I) and Exercise’(0.7), “Electrical Circuit Theory (II) and
Exercise’(0.5), “Network Analysis’(0.3)

Relational Lecture) “Advanced Theory of Complex System Engineering”(0.5, =ple6)
Requirement) Students are required to know how to analyze basic linear circuits.
Notice) Course is taught in English.

Goal)
1. Understanding of analysis methods of nonlinear circuits.
2. Understanding of behavior of nonlinear circuits and its applications.
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Schedule) 1. Modeling of nonlinear devices. 2. DC analysis of nonlinear circuits by Newton method. 3.
Transient analysis of nonlinear circuits. 4. Steady-state analysis of nonlinear circuits (for 4 lectures).
5. Synchronization phenomena in nonlinear oscillatory circuits (for 2 lectures). 6. Chaotic phenomena
in nonlinear oscillatory circuits (for 2 lectures). 7. Engineering applications of nonlinear circuits (for 4
lectures). 8. Conclusions and final examination.

Evaluation Criteria) Final examination 80% and exercise 20%.

Textbook) None.

Reference)

o Akio Ushida and Mamoru Tanaka, “"Nonlinear Circuit Simulations,” Corona Publishing Co.
o S. Smale and M.W. Hirsch, "Differential Equations, Dynamical Systems, and Linear Algebra,” Academic
Press.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216580

Student) Able to be taken by only specified class(es)

Contact)
= Nishio (D-7, E-3F-South, +81-88-656-7470, nishio@ee.tokushima-u.ac.jp)

Note) ¥Z3E% 3213 2RI X, 2 I OEEERRIMIC 2 RO PH & 2 KHOEEZ L2 S5 A TREEZR T2 C
&M, BEEOHYE L MAIE D7D ICETH S,

Human Sensing 2 units (selection)

Minoru Fukumi'- Proressor / Iieoruiros Soece, Ieoratioy SUSce b INTELLGNT Systevs, Systeys Iovon ENGINEERG

Target) This lecture aims to understand the latest topics in a field of Intelligent systems, and to obtain
advanced knowledge and technologies.

Outline) This lecture teaches the advanced topics in intelligent systems. The main items in this lecture are
softcomputing and human sensing, including face information processing and its computer practice and
biological signal processing.

Style) Lecture and excercise

Keyword) soft computing, human sensing, human information processing

Goal)

1. To understand the latest topics on Intelligent systems.
2. To learn the trend of a domestic and foreign research on related topics.

Schedule) 1. Topics in Advanced Intelligent Systems 2. Topics in Advanced Intelligent Human Sensing 3.
Topics in Brain Information Processing 4. Topics in Advanced Softcomputing techniques 5. Psychological
Knowledge and Neural Network Model 6. Topics in Advanced Face Information Processing 7. Topics
in Advanced Biosignal Processing 8. Topics on applications in Advanced Softcomputing techniques 9.
Statistical Learning Algorithms 10. Topics in Eye Tracking and Its Applications 11. Topics in OpenCV
applications 12. Topics in EMG and EEG researches 13. Exercise in Advanced Intelligent Systems 14.
Exercise in Softcomputing 15. Exercise in Human Information Processing 16. Discussion

Evaluation Criteria) Attendance (30%), practice(10%), report (60%)

Textbook) no special book

Reference) % - HEHICIEE T 5.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216854

Student) Able to be taken by only specified class(es)

Contact)
= Fukumi (D210, +81-88-656-7510, fukumi@is.tokushima-u.ac.jp) (Office Hour: <:li&H,15~ 18IKf)

Note) o 7 ZA P AE—A—Z L Tk - B 21T 55BN H 5. o BEHNOERE R L F— X
D EHii S 5.

Photonic Device 2 units (selection)

Masanobu Haraguchi - Proressor / Opricat Marerisis oo Devices, Opricat Systevss Exciveerny, Svsevs ooy Exeiveean

Target) To understand the principle of the current optoelectronic devices, e.g., Light Emitting Diodes, Laser
Diodes and so on. To develop ability to solve various problems in optical device application.

Outline) This course will cover topics on current optical and optoelectronic devices. Topics treated include
Light Emiiitng Diode, Laser Diode, Solar Cell, Optical Modulator and Nonlinear Optical Devices.

Style) Lecture

Keyword) optoelectronic device, optical device, light emitteing diode, laser diode, optical modulator, Solar
cell

Relational Lecture) “Optical propertics of materials”(0.5, =pP3), “Lecture in Optical Materials and Devices,
Part 17(0.5, =p03)

Requirement) Students should have fundamental knowledges about semiconductor physics and devices for
undergraduate students.

Notice) #23¢% 2 1J B 1%, 2 INFIRIDEZZEREHIC 2 KR TH & 2 FHOEEZ L7 5 A TRFERZT 5
&, EEEOMME L B O DI RETH D,

Goal)

1. Students can explain the principle and structures for light emitting devices.

2. Students can explain the principle and structures for photodetector and solar cell.
3. Students can explain the principle of light modulators.

4. Students can explain the principle of nonlinear optical devices.

Schedule) 1. Introduction 2. Interaction between Light and dielectric materials 3. Semiconductors and
other optical materials 4. Optical properties of semiconductors 5. Semiconductor PN-junction 6. Light
Emitteing Diode 7. Application of Light Emitteing Diode 8. Laser Diode 9. Application of Laser Diode
10. Photoconductor Cells 11. pin photodiode 12. Solor cell and amorphus-semiconductor optoelectronic
devices 13. Optical Modulator 14. Nonlinear optical devices 15. Integrated Optical Devices 16. Final
Examination

Evaluation Criteria) Activity: 20%, Reports: 40% and Final Exam.:40%

Textbook) i, M=, YW - 7N R LADHERE, BHEES 1999

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216857

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Electronic display

2 units (selection)
Shiro Suyama - PrOFESSOR / Opmcat Maewists ap Devices, OpricaL SYsTEMS ENGINEERING, SYSTEMS INNOWATION ENGINEERING

Target) To understand the history of developments, technical trends, and technologies of electronic display.

Outline) This course will cover the history of developments, technical trends, recent topics, and technologies
of an electronic display. This course is related to indutories.

Style) Lecture

Notice) JEDMHE, JeFEMNABRICOVTUL, BERIE T3,

Goal)
1. To understand fundamental technologies of an electronic display
2. To understand fundamental technologies of devices for an electronic display
3. To understand a technical trend of an electronic display

Schedule) 1. H-7+ 2 7L A DM, RGO 2. FEF7T 1 A7 LA BLOHEHRS R 7 L0 3. H
GRS (759 V%, CRT), TLEYay 4. HEHAEL WHOMEERET « 27 LA (LCD) ®
HARBE 5. B SEOWET « A7 LA EREEEE 6. HAE: 75 X< 574 27 LA (PDP) 7.
HEARL L2 haLSkye VR (BL) T4 A7 LA 8 HEE: 74—V FIIvrars+ATLA
(FED) 9. BRI BHRT + 27 LA 10, AL RHOBHUT + 2 7L+, BEIAIKA LED 7+
ATVLA 1L BFT A AT LA OB EBERE 12, BT« A7 LA OEE & ZDOFHG 13, 37
T4 AT LA M 14 SET ATV A 2 WYSIRT 15, SR T 2 ATV A B@EIRTAR E DR
FroHIm

Evaluation Criteria) Evaluation with report

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216773

Student) Able to be taken by only specified class(es)

Contact)
= Suyama (opt409, +81-88-656-9425, suyama.shiro@opt.tokushima-u.ac.jp) (Office Hour: 17:00~ 18:00)

Note) #ZE% 3213 ZB¥ICi, 2 N OBEREEIC 2 RO THEE 2 IFHOEEREZ U725 A TREEZRIT S Z
&S, BB E AR O 7 DICHETH S,
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Engineering of Correlated Electron Matter 2 units (selection)
Yu Kawasaki - Associate PrRoFEssoR / Matexiaw 40 Device Scexce, Euecraica o ELecrovic ENGiveeRivG, Svstevss Insovriox Eciveew

Target) Lecture would be given on the basic concept of magnetism and superconductivity in condensed
matter with an introductory talk on strongly correlated electron system and its application to technology.

Outline) Some materials with strongly correlated electrons show interesting magnetic and electronic
phenomenon such as high-transition temperature superconductivity, metal-insulator transition and giant
magneto-resistance. After an introductory talk on the strongly correlated electron system and its application
to technology, lecture would be given on the basic concept of magnetism and superconductivity in
condensed matter.

Style) Lecture

Keyword) strongly correlated electron, magnetism, superconductivity

Notice) #3232\ ZPICIE, 2 KD FEERFRIEIC 2 Rl D P & 2 B OE 2 L7 5 A CfiEE T 2
T &7, QML RO DI ETH D,

Goal) To understand the basic concept of magnetism and superconductivity in condensed matter

Schedule) 1. Correlated electron matters 2. Introduction to magnetism 3. Electronic states of atoms 4.
Magnetic ions in crystal 5. Magnetic interaction 6. Local-moment magnetism 1 7. Local-moment
magnetism 2 8. Itinerant-electron magnetism 9. Ferromagnet and its application to technology 10.
Superconducting phenomenology 11. Electron-phonon interaction 12. Magnetic flux quantum and SQUID
13. Type II superconductor 14. New type of superconductivity 15. Manganese oxide and spintronics
16. Examination

Evaluation Criteria) Examination

Textbook) no specific text

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216619

Advanced Plasma Engineering 2 units (selection)

Kaoru Ohya,- Proressor / Mt 4 Device Scexce, Euecricar avo Euecriovic Exciveenn, Systevs ooy Exciveeaive

Target) The purpose of the lecture is to give an introduction to the be behavior of plasmas and its treatment.

Outline) The elements of plasma physics and chemistry are introduced in this lecture.

Style) Lecture and excercise

Keyword) plasma, nuclear fusion

Goal)
1. Understanding on properties of plasmas
2. Understanding on an introduction to theories of plasma physics

Schedule) 1. Single-particle motions (1) 2. Single-particle motions (2) 3. Single-particle motions (3) 4.
Plasma as fluids (1) 5. Plasma as fluids (2) 6. Waves in plasmas (1) 7. Waves in plasmas (2) 8.
Waves in plasmas (3) 9. Diffusion and resistivity (1) 10. Diffusion and resistivity (2) 11. Equilibrium
and stability (1) 12. Equilibrium and stability (2) 13. Introduction to controlled nuclear fusion (1) 14.
Introduction to controlled nuclear fusion (2) 15. Introduction to controlled nuclear fusion (3) 16.
Conclusions and future problems

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216870

Contact)
= Ohya (E 1 2 f5F A-9, +81-88-656-7444, ohya@ee.tokushima-u.ac.jp)

Advanced Theory of Electron Devices 2 units (selection)
Yasuo Ohno - Proressor / Maews. s Device Somice, Buecricat axo Buecreovic Exiveekiv, Sistevs Iwovon ExciveeRivg
Jin-Ping Ao|- Associate Proressor / Mt s Device Somce, Euecrwica avo Euscraovc Exoeeri, Svstevs Ivowrion ExGineeRg

Target) Understanding of deep levels in compound semiconductor electron device performances

Outline) Semiconductor device physics for the analyses and design of semiconductor electron devices will
be lectured. After teaching basic concepts of band diagram and fermi levels, carrier transport theory
and device operation mechanisms will be presented. Various instable phenomena, which limit the device

performance, will also be presented with theoretical backgrounds. The topics include, silicon, GaAs and
GaN as semiconductor materials, and MOSFET. HEMT and HBT as electron devices. The lecture items
are, 1 Band diagram, 2 Electron transport, 3 Short channel effects, 4 Impurity levels, 5 Deep traps, 6
Semi-insulating substrate, 7 HEMT, 8 Side-gating effect, 9 Drain-lag and DLTS, and 10 Surface states
and breakdown.

Style) Lecture

Keyword) band diagram, HEMT

Goal) Draw band diagrams including deep levels in non-thermal equilibrium

Schedule) 1. Band Diagram 2. Thermodynamics of Electron Transport 3. Short Channel Effects 4.
Impurity Levels 5. Electrical Performance of Deep Levels 6. Semi-insulating Substrate 7. Hetero
Junction Transistors 8. Side-Gating Effect 9. Drain Lag and DLTS 10. Surface Statesand Breakdown
Voltage 11. Discussion 12. Midterm Examination 13. Wide-Gap Semiconductors 14. AlGaN/GaN
HFET 15. Discussion 16. Term Examination

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216786

Contact)
= Ohno (E B 2 F%F A-7, +81-88-656-7438, ohno@ee.tokushima-u.ac.jp)
= Ao (EE A-8, +81-88-656-7442, jpao@ee.tokushima-u.ac.jp)

Note) This lecture will be given in English.

Advanced Device Processing 2 units (selection)
Yoshiki Naoi - Associate ProFessor / Mirist s Device Scexce, ELecrwicat s Eecmmovic ExGNeeIG, Systevs Iwovrox ExciveexG

Target) This cource will covered topics related to device processing engineering and science, in semicondctor
and dielectric devices.

Outline) Basic subjects such as physical chemistry, vacuum engineering, surface science, crystal growth
technology and mesurement methods for device evaluations will be lectured.

Style) Lecture
Keyword) device processing, surface physics and chemistry, vacuum engineering

Fundamental Lecture) “Advanced Theory of Semiconductors”(1.0, =p[6é), “Advanced Theory of Integrated
Circuits”(1.0, =p[73), “Advanced Theory of Electron Devices”(1.0, =p[G9)

Relational Lecture) “Advance Theory of Electrical and Electronic Materials”(0.5, =plG3)

Requirement) 7z L.

Notice) 7 L.

Goal) To understand the physics of the device processing technology.

Schedule) 1. Semiconductor and devices. 2. Property of vacuum 3. Production of vacuum 4. Pressure
measurement 5. Interaction of atoms and molecules with surface 6. Vapor pressure, application to crystal
growth using vacuum technology 7. Physisorption and chemisorption 8. Plasma etching 9. Chemical
etching and Physical etching 10. Physics of diffraction 11. Electron optics 12. Electron spectroscopy
13. Scanning Electron Microscopy 14. Transmission Electron Microscopy 15. Atomic Force Microscopy
16. Examination

Evaluation Criteria) Problem Sets: 50%, Paper: 50%

Textbook) none - references will be cited during lectures

Reference) S. M. Sze, Physics of Semiconductor Devices, Second Edition (John Wiley & Sons, 1981).

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216776

Student) Able to be taken by only specified class(es)

Contact)
= Naoi (E ¥ 2 fF3 A-4, +81-88-656-7447, naoi@ee.tokushima-u.ac.jp) (Office Hour: Th 5:00-6:00PM)

Note) BEZZJ 2B (3, 2 R ORZEREHEIC 2 RO FE & 2 IKHOEEZ L7z 5 A TREEZRIT S Z
EB, BEEDBR L BN D72 DI TH S,

Advance Theory of Electrical and Electronic Materials 2 units (selection)
Kikuo Tominaga - Associate Proressor / Mseris a0 Device Scexce, Eueermios, a0 Euecrmovic Eoneenic, Systevs Iwowros Exoneeaie
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|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Target) This cource aims to improve the ability to develop new materials by learning the fundamentals of
material science and the properties of various electrical and electronic materials.

Outline) Material science of metals, oxide semiconductors, supercondutors, magnetic materials, dielectric
materials are lectured for the students of electrical and electronic engineering. The fundamentals of these
materials are explained at first as basic knowledge. Oxide semiconductors, superconductor, ferroelectric
materials, ferromagntetic materials and ferrite are included. Dielectric and magnetic materials are stressed
here. General outline of those materials are given at first . After that, magnetization mechanism of
ferromagnetics and various properties of dielectrics are discussed mostly at the view-points of both solid
state physics and applications. 1. Solid state physics of metals, 2. oxide semiconductors and transparent
conductive oxides, 3.super conductors, 4. dielectrics and ferroelectric materials, 5. magnetization of the
substance and magnetic domain structure, 6. ferrite and recent magnets, 7. piezoelectric materials and
applications, 8. optoelectronics materials such as CCD, laser, and displays.

Style) Lecture and excercise

Keyword) material science, electrical and electronic engineering, dielectric material, magnetic material,
semiconductor materials

Relational Lecture) “Advanced Theory of Semiconductors”(0.5, =pl6éh, “Advanced Device Processing”(0.5,
=pled), “Advanced Optoelectronic Devices (0.5, =p[Z0)

Goal) Understand the fundamentals in material science for electricaal and electronic engineering.

Schedule) 1. Solid state physics of metals 2. Solid state physics of oxide semiconductors 3. Transparent
conductive oxide films 4. Physics of superconductor 5. Superconductors and their applications 6.
Paradielectric materials 7. Various properties of ferroelectric materials 8. Magnetization of the substance
9. Ferromagnetic materials 10. Ferrite 11. Recent magnets(bond magnets) 12. Piezoelectric materials
13. Application of piezoelectric materials 14. Optoelectronic materials (1)(CCD, laser materials) 15.
Optoelectronic materials (2)(display materials) 16. Exercise

Evaluation Criteria) Examination for each theme.

Textbook) WEFIF—. - HHFIH TEEEEET /N1 2 AL

Reference) . o o

BAE MR SRS 7R ARG, ERE  RHIE= TR - SFEEROYIME T, A — L4,

RS EBMEE ZOIGH) YT AT =K

RIMBFEOILREE B, HARNBIF 20 (IR = ERIENTS

B, SIIEY] - AR, ORI S N 3

BEPESER OB (UET 2 IR, AARFIHRE S EHIRACYIY - 1HE 166 ZH 2, Ohmsha

WBERIGI A 7y 5, Ml —Rfs, T2 54— 12
o WIMBLV =X 7254 b, FHEKE - WA - BEHE,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216778

Student) Able to be taken by only specified class(es)

Contact)
= Tominaga (E #i 2 fFd A-6, +81-88-656-7439, tominaga@ee.tokushima-u.ac.jp) (Office Hour: Thurs

day and Friday, pm.17:00-18:30)

Note) This lecture is carried out by the use of power point. Prepare electronic memory for the study in

home.

<

OO O 0

Advanced Optoelectronic Devices 2 units (selection)
Shiro Sakai - Proressor / Mirtis. o Device Scice, Fieetaicat axp Fiscreovic EXGINEERING, SSTEMS INNovATIoN ENGINEERING

Target) Understanding of opt-electronic devices

Outline) I lecture on an optical amplification and its effect on a semiconductor laser and optical properties
of semiconductors. Carrier and light confinements, reflection and guided mode stripe lasers, and the
quantum confinement hetero-structure lasers are explained. Reports are required in each of the step, and
it is bases of final grade. Lecture schedule are follows. 1. Optical confinement and wave-guide. 2.
v-b curves and effective index. 3. Einstein’s relation in a semiconductor and black body radiation. 4.
Semiconductor light absorption, spontaneous and stimulated emission. 5. Matrix element and density of
state of a semiconductor. 6. Optical amplification and the various model calculation in a semiconductor.
7. Optical amplification and semiconductor lasers. 8. The design of a semiconductor laser. 9. The growth
of a semiconductor laser. 10. Summary.

Keyword) laser, semiconductor, light confinement

Requirement) Students are required to have a good understand undergraduate level physics of semiconductor.
Goal) To understand of the opto-electronic semiconductors

Schedule) 1. Optical confinement and wave-guide. 2. v-b curves and effective index 1. 3. v-b curves and
effective index 2. 4. Einstein’s relation in a semiconductor and black body radiation. 5. Semiconductor
light absorption, spontaneous and stimulated emission. 6. Matrix element and density of state of a
semiconductor 1. 7. Matrix element and density of state of a semiconductor 2. 8. Optical amplification
and the various model calculation in a semiconductor 1. 9. Optical amplification and the various model
calculation in a semiconductor 2. 10. Optical amplification and semiconductor lasers 1. 11. Optical
amplification and semiconductor lasers 2. 12. The design of a semiconductor laser 1. 13. The design of
a semiconductor laser 2. 14. The growth of a semiconductor laser 1. 15. The growth of a semiconductor
laser 2. 16. Summary.

Evaluation Criteria) 5721233 2 B DFEAINE, ABADSIRDL, L K — - OREHURDL & WA & ik
BROBMEERA L TTS, PR & ENRBROHEIL 40:60 L35, fiiE:1. #EINED 2 T L ICHBME
PLARA—F2HT, NoickD, FEREHHOEKIL 2T S, FEIE TS, 2, KRG I
T3P & SBRDEERIL 40:60 & T 5. PFHERICITIHERADOSMRD, LA FORIRILE AR 25
Te, 3, BRI BB, 2 RHOBEREIC 2 BEOTFEE 2 KHOEEZ L5 A TREZZ
J3 e, REQMEE BTG OOICRETH DB, 4. OB (HH) 289 TREHNOE
R F IR AR IC & D BT 2,

Textbook) Diode lasers and photonic integrated circuits,by L.A.Coldren, S.W.Corzine, John Wiley & sons,
Inc., (1995) ISBN 0-471-11875-3

Reference) Hetero-struructure lasers,by H.C.Casey,Jr,
0-12-163101

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216837

Contact)
= Sakai (E B 2 F§R A-3, +81-88-656-7446, sakai@ee.tokushima-u.ac.jp)

M.B.Panish, Academic Press , (1978), ISBN

Advanced Theory of Optelectronics 2 units (selection)
Masao Nagase - PrOFESSOR / Msteriat ANp Device Sciexce, EtcraicaL avp ELecraoNic ENGINEERNG, Systevs [NWovTio ENGINEERING

Target) The purpose of this class is to understand principles of new devices based on semiconductor physics
Outline) Basis and applications of semiconductor devices fabricated using nanotechnology are introduced.
Style) Lecture
Keyword) nanotechnology, semiconductor physics, electron device
Goal)
1. understanding of semiconductor physics
2. understanding of nano-fabrication
3. understanding of nano-metrology
4. understanding of principles of nano-devices
Schedule) 1. Introduction(l week) 2. Semiconductor physics (3 weeks) 3. Nano-fabrication (3 weeks) 4.
Nano-metrology (3 weeks) 5. Nano-devices (4 weeks) 6. Future prospects of nano-electronics (2 weeks)
Evaluation Criteria) Examinations and portfolios
Textbook) Printed materials
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216820
Student) Able to be taken by only specified class(es)
Contact)
= Nagase (+81-88-656-9716, nagase@ee.tokushima-u.ac.jp)
Note) A lecture name will be changed to ”Advanced Theory of Nanoelectronics”.

Advanced High Voltage Engineering 2 units (selection)

Naoyuki Shimomura- Associate Proressor / Eiecreic Evekcy Excieeki, Eiecraicat, o Ezcrrovic ENGNEERING, Sisteys oo ENGNEERING

Target) It doesn’t stay in the field of electric power engineering and the knowledge of the high voltage and
large-current engineering is acquired. The latest use of the high voltage and large-current technology and
the application will be learned.
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|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Outline) The high-voltage engineering the large-current engineering has supported industries and the electric
energy engineering and is still developing. In this lecture, the various physical phenomena involved in
high voltage and large current as well as the phenomena of discharges and the characteristics of insulators
are described in detail. Moreover, it lectures on the technology of the generation and the diagnostics of
the high voltage and so on including the latest technology. In its applications, the new technology and
application rather than the electric power system are introduced, as pulsed power and inertia confinement
fusion. The current or upcoming topics such as environmental applications and medical applications will
be discussed in the class.

Style) Lecture and excercise

Keyword) high voltage, large current, pulsed power

Fundamental Lecture) “High Voltage Engineering’(1.0)

Goal)

1. To understand fundermental phenomena of the discharge and mechanisms of the insulation
2. To understand fundamental phenomena of large current

Schedule) 1. The recent trends of technologies on high voltage and large current

technologies 3. The applications of pulsed power

2. The pulsed power

4. The recent trends of pulsed power technologies
and their applications 5. The state-of-the-art technologies for pulsed power 1 6. The state-of-the-art
technologies for pulsed power 2 7. The state-of-the-art technologies for pulsed power 3 8. The
state-of-the-art technologies for pulsed power 4 9. The state-of-the-art technologies for pulsed power 5
10. The state-of-the-art technologies for pulsed power 6 11. The state-of-the-art technologies for pulsed
power 7 12. The state-of-the-art technologies for pulsed power 8 13. The state-of-the-art technologies
for pulsed power 9 14. The state-of-the-art technologies for pulsed power 10 15. Term-end exam 16.
The exposition about the exam

Evaluation Criteria) Participation and presentation:50%; Final examination:50%

Textbook) None

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216648

Student) Able to be taken by student of other department

Contact)
= Shimomura (E £ 2 B5Jt B-8, +81-88-656-7463, simomura@ee.tokushima-u.ac.jp) (Office Hour: (H)
16:00 - 19:00 /R CTHER S 17210, )
Note) Language in this subject may be English.

Erectric Power System 2 units (selection)
Naoyuki Shimomura- Associate PRoressoR / Eeeric Eveaoy Eviveeni, Eiecraica. s ELicreoic EXGIverG, Systevs Iowioy ExoneenG
Kenji Teranishi - Assistant Proressor / Eieeric Exeroy Evoneehie, Euecreca. aso Euecriovc Eveneexo, Systeus Iwowioy ExciveeRing

Target) The electric power system becomes the attractive technical field recently from the viewpoints such as
effective utilization of energy and emission reduction of the carbon dioxide in addition to the viewpoints
such as stable supply of electric energy. In this lecture, the understanding of traditional technical contents
as the power transmission and distribution of electrical energy is the objective of beginning. The second
objective is the understanding of smart grid and its latest surrounding technology. The smart grid is an
upcoming technology in fusing a wide range of technical fields. Also, this lecture expands knowledge
about the energy transmission technology except the electric power field. The other objective is the
understanding usage of electric and electronic circuit analysis program: EMTP which is more used for the
analysis of electric power system.

Outline) From the viewpoints as the effective utilization with energy, the technical contents about the power
transmission and distribution of electric energy will be described at first. The next is the learning about
the smart grid. It consists of not only the learning about the smart grid but also the understanding
the present state and problems of existing power-network, the trend of the dispersed power source and
the characteristics and the latest trend of the energy storage equipment. Also, the energy transmission
technology except the electric power fields, too, will be described. Finally, we will have a practice to use
the electric and electronic circuit analysis program: EMTP, which is more used for the analysis of the
electric power system. The learning is efficiently done with making reports, presentations and moreover
the practice.

Keyword) electrical power engineering, transmission and distribution of electric power, smart grid

Goal)

1. The principle of the transmission and distribution technology can be understood for the efficient electric
power transportation.
2. Smart grid and the surrounding technology can be understood
3. The electric and electronic circuit analysis program: EMTP can be used for the primary subject
Schedule) 1. Overview and Introduction of the electric power system theory 2. The history of electric
energy 3. Voltage drop of power transmission and distribution line 4. Power transmission-and-distribution
line and power factor of load 5. Smart grid power system 6. Technologies to support smart grid 7.
Presenting the repout about the smart grid power system: 1 8. Presenting the repout about the smart
grid power system: 2 9. Presenting the repout about the smart grid power system: 3 10. Presenting the
repout about the smart grid power system: 4 11. EMTP: the electric and electronic circuit analysis
program 12. Report about using EMTP: 1 13. Report about using EMTP: 2 14. Report about using
EMTP: 3 15. Final examination 16. Conclusions
Evaluation Criteria) The score is evaluated with total point of presentation:30%, report:30% and examination:
40%. The evaluation of pass is more than 60% of total point.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216793
Contact)
= Shimomura (E #f 2 F&dt B-8, +81-88-656-7463, simomura@ee.tokushima-u.ac.jp) (Office Hour: (H)
16:00 - 19:00 ¥R THER S 17210, )

Advanced Theory of Electric Power Engineering 2 units (selection)
Masatake Kawada - Associste Proressor / Buecric Evevoy Evomeeie, ELecrricat avo Eiecmovic ExonesRiG, Svstevs Iwovwmos ExciveexG

Target) To help the students understand the principles and the trends of technologies used in electric power
engineering and the related environmental aspects. To improve the oral presentation skill of students by
presenting the latest transaction or journal papers in this field in English.

Outline) This course presents the principles and trends of technologies used in electric power engineering
and the related environmental aspects. Students are required to present the latest transaction or journal
papers in this field in English.

Style) Lecture and excercise

Keyword) electromagnetics, electrical circuits

Relational Lecture) “Advanced Theory of Electromagnetic Compatibility”(0.5, =p[/, “Erectric Power
System”(0.5, =plZI), “Advanced High Voltage Engineering”(0.5, =pZ0)

Requirement) Prerequisites: electrical power engineering, energy engineering or equivalent in undergraduate.

Goal)

1. To understand the principles and the trends of technologies used in electric power engineering
2. To understand the environmental aspects of electric power engineering

Schedule) 1. Principles of electric power engineering 1 2. Principles of electric power engineering 2 3.
Materials in electric power engineering 4. Instrumentation in electric power engineering 5. Generators
6. Transformers 7. Switchgear 8. Cable 9. Power system 10. Power quality and electromagnetic
compatibility 11. Presentation of surveyed transaction or journal papers 1 12. Presentation of surveyed
transaction or journal papers 2  13. Presentation of surveyed transaction or journal papers 3  14.
Presentation of surveyed transaction or journal papers 4 15. Final Examination (Evaluation of Achievement
1 and 2). 16. Explanation for the Answers to Final Examination

Evaluation Criteria) Final examination 50%, Presentation 50% Attendance and participation in class are
essential. Totally 60 % is required.

Textbook) D.F. Warne , Electrical Power Engineer’s Handbook second edition, Newnes

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216794

Student) Able to be taken by only specified class(es)

Contact)
= Kawada (E #f 2 f§Jt B-10, +81-88-656-7460, kawada@ee.tokushima-u.ac.jp) (Office Hour: Wednes

day 16:00-17:00, Thursday16:00-17:00)

Note) oLanguage: English oSelf-study:Preparation 2 hours and review 2 hours for every class (2hours) .

2 units (selection)
Ikuro Morita!- Proressor / Eieerkic Everoy Evoiveei, Euecrricat s BLecrrovic ExoiveerivG, Systevs Iwovmoy ENoiveeR

Electromechanical Systems
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Target) The purpose of Electromechanical System is to understand the conceptual philosophy of new ac
machine drive systems, which are found in a vast number of industries.

Outline) We discuss the mathematical modeling techniques of ac machines in the various reference frames,
the vector control method using these modeling techniques and the sensorless control methods. Furthermore
we introduce the configurations of power converter and the architectures of the control systems embedded
the micro-controller LSI and DSP chips. By simulation analysis using “Mathematica” and "MATLAB” in
the first half, and through the practical designs in the second half, the more theoretical and practical
understandings are expected.

Style) Lecture and excercise

Keyword) dq transformation, synchronous motor, induction motor, vector control, sensorless control

Relational Lecture) “Advanced Power Electronics”(0.3, =pl[2)

Requirement) Prerequisites (preferable) : “Eectrical machines (I),(II)” ,”Power electronics” and “Electrical
machine dynamics and controls” in undergraduate.

Goal) To understand the conceptual philosopy of new ac machine drive control systems

Schedule) 1. Modeling of synchronous motors. 2. Modeling of indction motors. 3. Vector control of
synchronous motors. 4. Vector control of induction motors (1). 5. Vector control of induction motors (2).
6. Sensorless vector control of synchronous motors. 7. Sensorless vector control of induction motors
(1). 8. Sensorless vector control of induction motors (2). 9. Inverter circuits for ac motor drives. 10.
LSI for ac motor drive controls. 11. DSP for ac motor drive controls. 12. Configuration of ac motor
drive controls system (1). 13. Configuration of ac motor drive controls system (2). 14. Sum-up and
conclusions. 15. Final examination. 16. Review of final examination.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216777
Student) Able to be taken by only specified class(es)

Contact)
= Morita (E #i 2 Bk B-3, +81-88-656-7451, morita@ee.tokushima-u.ac.jp)

Advanced Power Electronics 2 units (selection)
Tokuo Ohnishi- Proressor / Eiscrric Exeaey Exciveernc, BLecricst v ELecovic ENGiveeRivG, Systevis Insovarox EciveeR

Masahide Hojol- Associate Proressor / Eiecric Evercy Excineeki, Eecricat avo Evgcrrovic ENGEERIG, Sisteys ooy ENGNEERING

Target) To understand and learn application technologies of power conversion control circuit using switching
power devices.

Outline) Basic power electronics covers the basic operation and its characteristics of the static power
conversion circuit by using switching power devicies. In the advanced power electronics, how to generate
the switching control signal for these power conversion circuit ,how to construct the control system
and how to apply the power converter to many apparatus are lectured and disccused . Subjects are
as follows;harmonics analysis,rotating axes transformation,instantaneous active and reactive power, PWM
control methds, Sinusoidal PWM control,PFC converter,interconnected inverter,active filter,reactive power
compensator, sensorless controls.

Style) Lecture

Keyword) inverter, power supply, motor drive, utility interconnection

Fundamental Lecture) “Power Electronics/’(1.0), “Electrical Machines (1)”(1.0), “Electrical Machines (II)[’(1.0)

Relational Lecture) ‘Electrical Machine Dynamics and Controls’(0.5), ‘Electrical Machine Dynamics and
Controls’’(0.5)

Requirement) Prerequisites: power electronics in undergraduate

Goal)

1. Ability of theoretical analysis

2. Understanding the control operation of application circuit
3. Understanding the control system of application circuits
4. Understanding the operation of control systems

Schedule) 1. Harmonics analysis 2. Rotating axes transformation 3. Instantaneous active power and
instantaneous reactive power 4. PWM switching methods 5. Sinusoidal PWM inverter 6. Power factor
correction converter 7. Midterm test 8. Utility interconnecting inverter 9. Active power filter 10.
Reactive power compensator 11. Variable speed control of DC motors 12. Variable speed control theory

of AC motors 13. Variable speed control system of AC motors 14. Application of power conversion for
renewable energy 15. Final test 16. Explanation of the test and check of the results

Evaluation Criteria) Final examination 50%, Presentation (Participation) 50%
Textbook) None (Prints)
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216814

Contact)
= Ohnishi (E #i 2 &t B-1, +81-88-656-7456, ohnishi@ee.tokushima-u.ac.jp)
= Hojo (E i 2 B4t B-2, +81-88-656-7452, hojo@ee.tokushima-u.ac.jp)

Advanced Control Theory 2 units (selection)
Tomohiro Kubo!- Proressor / Fiecmics. a0 Eiremosic Systevs, Buecricat s Fuecrovic Exaivezriv, Systevs Iwovroy ENcivezRiv

Hidetoshi Oyal- Associate Proressor / Euscricat s Euecreovic Sistews, Euecricas avo Euscrrovic ENGNEERiG, SisTevs Insowrio ENGINEERiG

Target) The purpose of this lecture is to explain the design theory of control systems based on the state
space method. Furthermore, norms for signals and systems, systems analysis based on Linear Matrix
Inequalities (LMIs) and robust control are outlined.

Outline) The state space method describes the dynamics of systems with the state equation, and it has a
merit that it can deal with multi-input multi-output systems as well as single-input single-output systems.
In this lecture, among the design methods belonging to the state space method, the linear-quadratic
regulator is demonstrated. In addition, norms for signals and systems and calculation of norms for systems
are presented. Furthermore, systems analysis for dynamical systems based on Linear Matrix Inequalities
(LMIs) and the concept of robust control are outlined. (lecture style)

Style) Lecture

Keyword) optimal regulator, robust control, norms for signals and systems, linear matrix inequalities

Fundamental Lecture) “Basic Theory of Systems/’(1.0)

Relational Lecture) “‘Control Theory (II)[’(0.5), “Control System Design”(0.5, =plI36)

Requirement) Basic knowledge about the linear algebra and differential equations is required to attend this
lecture.

Notice) Take notes carefully. Preparation and review are essential.

Goal)

1. To understand the notion of the system structure in the state space method (Lectures 2-5)

2. To master the design method of the linear-quadratic regulator (Lectures 1,6,7)

3. To understand the notion of norms for signals and systems (Lectures 9-12)

4. To master the analysis method of dynamical systems via Linear Matrix Inequalities (LMIs) (Lectures
13-15)

Schedule) 1. What is the linear-quadratic regulator? 2. Eigenvalues, eigenvectors and diagonalization of
matrix 3. Quadratic form and positive definiteness of matrix 4. Controllability 5. State variable
transformation and equivalence of systems 6. Linear-quadratic regulator 7. Solving Riccati equation 8.
Examination for the first half (for goals 1 and 2) 9. Norms and normed space 10. Norms for signals
and systems 11. Calculation of norms for sysems 12. Norms for systems and design specifications
13. Linear Matrix Inequalities (LMIs) 14. Systems analysis via Linear Matrix Inequalities (LMIs) 15.
Robust control 16. Examination for the second half (for goals 3 and 4)

Evaluation Criteria) Mainly by the examination.

Textbook) Not used.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216724

Contact)
= Kubo (E # 3 B&JL C-8, +81-88-656-7466, kubo@ee.tokushima-u.ac.jp)

8:30~ 9:30, KIEH 17:00~ 18:00)
= Oya (E-building (C-7), +81-88-656-7467, hide-o@ee.tokushima-u.ac.jp)

(Office Hour: HIEH

Advanced Theory of Digital Transmission 2 units (selection)
Atsushi Takadal- Proressor / Eiserwicar v Fiscrrovic Svstews, ELecraicas avp Ercmeontc ENGNEERING, Sysevs Inovmos’ ENGINEERNG
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|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Target) Understanding analyzation of digital transmission system and primary design techniques of a
transmission system.

Outline) For understanding practical digital wireless/cable transmission systems, transmission theory on
coding, digital modulation/demodulation, equalization, noise, error generation is given. Furthermore, optical
fiber transmission systems are discussed. Style Lecture.

Style) Lecture

Keyword) digital modulation, data transmission, transmission system, optical fiber transmission

Fundamental Lecture) “‘Communication Systems/’(1.0), ‘/Applied Communication Engineering’(1.0), “‘Computer
Networks’(1.0)

Relational Lecture) “Advanced Theory of Electrical Communication”(0.5, =plg7)

Requirement) Students are required to have a good understanding of undergraduate-level communication
engineering and related subjects.

Notice) have preparation and reviewal for 2 hours on every lecture.

Goal)

1. Understanding theory and architecture of digital transmission system and limiting factors of transmission
performance.
2. Understanding the techniques designing simple digital transmission system.

Schedule) 1. Overview of digital transmission 2. Source coding and coding noise 3. Digital multiplexing
4. Transmission code 5. Repeated transmission and code error 6. Digital modulation/demodulation 7.
Shot noise and thermal noise 8. Noise and code error rate 9. Basic technology of optical transmission
10. Noise in optical transmission 11. Optical amplification 12. Wavelength division multiplexing (WDM)
transmission 13. Limiting factors of WDM transmission system performance 14. Waveform equalization
and error rate 15. Examination 16. Summary

Evaluation Criteria) reports 25%, examination 75%. Total of 60 % is required to pass the class.

Textbook) Prints

Reference)

o K. Miyauchi "Communication System”(Corona Pub.) in Japanese
o 1. Kobayashi ed. ”Optical fiber communicaitions (1)(2)”(Corona Pub.) in Japanese

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216772

Student) Able to be taken by only specified class(es)

Contact)

= A. Takada(Bldg.E ;C-3, 656-7465, takada@ee) (Office Hour: Tue. 13:30-14:30, Thu.16:30-17:30)

Advanced Biological Engineering 2 units (selection)
Masatake Akutagawal- Associate ProFessoR / Euscricat 4o Euecreonic Svstews, Euecrcat avp Evscrrovic ENGINEERiG, Sistevs Insowroy ENGNEERING

Target) Understanding modeling and clarification of biological functions and their applications on engineering.

Outline) This lecture introduces fundamental technolgies to apply engineering technologies for medical
field, such as, diagnoses, treatment and function substitution; growth of engineering based on biological
mechanisms; functional characteristics of biological systems and their information processing basics of
application for control. The topics are 1. physiological characteristics of biological system, 2. biological
measurement, 3. medical equipments for diagnosis or treatment, 4. equipments for replacement or assistance
of biological functions, 5. functions of nerve system, 6. applications of artificial neural networks.

Style) Lecture

Keyword) biomedical engineering, neural network, signal processing

Goal)
1. Understanding of modeling of biological neural network function and its analysis
2. Understanding of modeling of biological control system and its analysis
3. Understainding of modeling of biological sensory system

Schedule) 1. Physiological functions of a neuron and their mathematical models 2. Modeling of neural
networks 3. Functional analysis of artificial neural networks 4. Applicaions of artificial neural networks
on engineering 5. Signal processing using artificial neural networks 6. Exercise in neural networks 7.
Various modeling of neural networks 8. Modeling of biological control scheme 9. Analysis of biological
control scheme 10. Information processing in biological visual system 11. Information processing in

biological auditory system 12. Introduction of biosensors 13. Introduction of biomedical enginering 1
14. Introduction of biomedical enginering 2 15. Introduction of biomedical enginering 3

Evaluation Criteria) L & — b & BRI & O FHliT 2.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216729
Student) Able to be taken by only specified class(es)

Contact)
= Akutagawa (L“Zi#EE %M 3 B5Jk C-5, +81-88-656-7477, makutaga@ee.tokushima-u.ac.jp)
Hour: Thu. 18:00 - 20:00, Fri. 17:00 - 18:00)
Note) This lecture will be given in English.

(Office

Advanced Theory of Electronic Circuits 2 units (selection)
Masaki Hashizume|- Proressor / Buecricar a Eiecrovic Syvstevs, Eiecthicat axp Eigcrnovic EXGINEERNG, SYSTEVS INovaTioN ENGINEERING
Hiroyuki Yotsuyanagi - Associare PRoFessor /INeuiGey Nerworks o Cowpurew Seesce, Egcrricat ano Evgcrrovic ENGivesG, Sistevs [owtox ENGNEERING

Target) The purpose of this lecture is to understand advanced theory and the state-of-the-art technology for
the IC implementation.

Outline) Electronic circuits have been implemented as VLSIs. This lecture introduces advanced theories and
the state-of-the-art technologies for the VLSI implementation. The following are the topics: 1. Analysis
and synthesis of logic circuits, 2. Design of integrated digital circuits, 3. Testing of VLSI 4. Design for
testability, 5. Low power digital circuits

Style) Lecture and excercise

Keyword) electronic circuits, IC implementation, integrated circuits, circuit design

Fundamental Lecture) “Electronic Circuits’(1.0), “‘Computer Circuits’(1.0)

Relational Lecture) “Advanced Lecture of Intelligent Information Processing”(0.5, =p[4), “Advanced Theory
of Integrated Circuits”(0.3, =pl73)

Requirement) Familiarity with electric circuit and IC technology

Goal) To understand advanced theories and the state-of-the-art technologies for IC implementation of
electronic circuits.

Schedule) 1. Introduction of related topics 2. estimation of power consumption 3. low power design
4. testing of logic circuit 5. testing of SoC 6. design for testability for logic circuit 7. design for
testability for SoC 8. Advanced topics of system LSI 9. design exercise (Swks) 10. Examination 11.
The exposition about the examination

Evaluation Criteria) Attendance and presentation:30%; Final examination:70%

Textbook)

o STARC SoC design training courses text
o Exercises are introduced in the class

Reference) introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216783

Student) Able to be taken by only specified class(es)

Contact)
= Hashizume (E fi 3 B4R D-2, +81-88-656-7473, tume@ee.tokushima-u.ac.jp)
= Yotsuyanagi (E #i 3 B¥F§ D-3, +81-88-656-9183, yanagi4@ee.tokushima-u.ac.jp)

4 17:00~ 18:00)
= Shimamoto (E #i 3 iR D-5, +81-88-656-7483, simamoto@ee.tokushima-u.ac.jp)
FERIERIOER, H20VEEEMOBREZSHTZ L)
= Song (E D-4, +81-88-656-7484, tiansong@ee.tokushima-u.ac.jp)
Note) This lecture will be given in English.

(Office Hour: 7K -

(Office Hour: 4f

Advanced Theory of Integrated Circuits 2 units (selection)
Shinsuke Konaka|- Proressor / Eiecrwics. v Eietmovic Systevs, Buecrricat s Biecrrovic ExoiveerivG, Systevs Iwovtioy ENoiegRG

Target) To understand the CMOS analog circuit designs for RF-CMOS integrated circuit applications. To
understand the logic LSI design by introducing a case study of the previous development of high speed
bipolar logic LSIs for a Gb/s optical Tx/Rx and a super-computers.
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|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Outline) Main integrated circuit technologies are recently CMOS integrated circuits because of their low
power dissipation, low voltage operation and high noise margin. Owing to the continuous scaling down,
CMOS operation speed is improved to up to some GHz regions. The purposes of this lecture are to
introduce CMOS analog circuit designs and a case study of the previous high speed logic LSIs for
multi-Gb/s applications.

Style) Lecture and excercise

Keyword) analog circuits, CMOS, circuit design

Fundamental Lecture) “Advanced Theory of Electron Devices”(1.0, =p[6d)

Relational Lecture) “Advanced Theory of Electronic Circuits”(0.7, =p[Z3)

Goal)

1. To understand MOS transistor models and device parameters for CMOS analog circuit design.

2. To understand CMOS single-ended amplifier, differential amplifier and current mirror circuits.

3. To understand high performance LSI designs by reviewing previous development samples of high speed
logic LSIs

Schedule) 1. A review of integrated circuits and basic MOS transistors 2. CMOS process flow and
second-order effects of MOS transistor 3. MOS Circuit models and device parameters of MOS transistors
4. Current-voltage characteristics of MOS transistor 5. Common-source single stage MOS amplifier 6.
Common-source stage with source degeneration MOS amplifier 7. Designing common-source stage MOS
amplifier 8. Common-gate stage MOS amplifier 9. Common-drain stage MOS amplifier 10. Differential
MOS amplifier 11. Gilbert cell circuit 12. Current mirror circuit 13. High speed logic LSI using
differential circuits (development example) 14. High speed macro-cell array logic LSI (development
example) 15. Example of system LSI 16. Examination

Evaluation Criteria) Examination is 70% and reports are 30%. The passing score is not less than 60%.

Textbook) Design of Analog CMOS Integrated Circuits, Behzad Razavi, McGrow-Hill, ISBN 0-07-118815-0

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216697

Contact)
= Konaka (E #i 3 f§dk C-2, +81-88-656-7469, konaka@ee.tokushima-u.ac.jp)

Advanced Lecture of Intelligent Information Processing 2 units (selection)
Takashi Shimamoto!- Proressor / Iiuext Nerworks avp Coupurer Scence, BLecricat avp ELecriovic ExGiveeRivG, Svstevis Insovarioy ExciveeRn
Tian Song - Associate PROFESSOR / LG Nerworks o CowpureR Seevce, Eecrricat ano Evgcrrovic ENGEERIG, Sisteys ooy ENGNEERING

Target) Understand the importance of utilizing the methodology of system LSI design to make function
design, synthesis, timing design and layout design. Be able to make use of CAD tools for system LSI
design

Outline) The methodology of system LSI design will be discussed together with some practical exercises
concerning the function design, synthesis, timing design and layout design with CAD tools.

Style) Lecture and excercise

Keyword) system LSI, VLSI synthesis design, VLSI timing design, VLSI layout design

Fundamental Lecture) “Computer Algorithm and Data Structure|’(1.0)

Relational Lecture) “Advanced Theory of Electronic Circuits”(0.5, =p[Z3)

Goal) To understand the basic problems and methodology of system LSI design. Can make use of CAD
tools for system LSI design.

Schedule) 1. Introduction of the system LSI 2. The design flow of system LSI 3. Main issues of system
LSI design 4. Function design (3 weeks) 5. Synthesis design (3 weeks) 6. Timing design (3 weeks)
7. Layout design (3 weeks) 8. Examination

Evaluation Criteria) Unit evaluation contains examination 70% and exercise 30%.

Textbook)

o STARC SoC design training courses text
o Exercises are introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216765
Student) Able to be taken by only specified class(es)
Contact)

= Shimamoto (E 1 3 B4/ D-5, +81-88-656-7483, simamoto@ee.tokushima-u.ac.jp) (Office Hour: 4
IR OER, H2VWIEEEROEREZSHTS L)

= Song (E D-4, +81-88-656-7484, tiansong@ee.tokushima-u.ac.jp)

= Hashizume (E f 3 B¥R§ D-2, +81-88-656-7473, tume@ee.tokushima-u.ac.jp)

= Yotsuyanagi (E #i 3 F%F§ D-3, +81-88-656-9183, yanagi4@ee.tokushima-u.ac.jp) (Office Hour: 7K -
4> 17:00~ 18:00)

Advanced Lecture on Semiconductor Nanotechnology 2 units (selection)
Toshiro Isu - Proressor / st o Teemowoor aw Seevce, | Takahiro Kitadal- Associare Proressor / INute oF Ticuxoro6y av SCiexce

Target) This class introduces basic principles of the semiconductor nanotechnology and their application to
the quantum devices.

Outline) Basics of semiconductor physics and quantum mechanics are introduced to understand material
properties of quantum confined nanostructures. Recent progress in fabrication techniques and device
applications of semiconductor nanostructures (quantum wells, wires and dots) will be reviewed.

Style) Lecture

Keyword) quantum confined nanostructures, semiconductor nanoscience, electron devices, photonic devices

Requirement) None.

Notice) None.

Goal) To understand basic properties of semiconductor nanostructures and quantum devices.

Schedule) 1. Introduction to semiconductor nanostructures 2. Electronic states in quantum confined
structures 3. Electrical properties of superlattices 4. Fabrication technique of quantum wires and wells
5. Characterization of heterointerfaces 6. Characterization of nanostructures 7. High-speed electron
devices 8. Optical properties of quantum wells 9. Semiconductor laser diodes 10. Quantum effect
devices 11. Fabrication technique of quantum dots 12. Quantum dot devices 13. Device application of
quantum nano structures 14. Recent topics of semiconductor nanotechnology (1) 15. Recent topics of
semiconductor nanotechnology (2)

Evaluation Criteria) Assignments count 100%

Textbook) None.

Reference) The Physics of Low-Dimensional Semiconductors, J.H. Davis, Springer

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818

Student) Any students can attend the class.

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
= Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp) (Office Hour: Mon. 10:00-14:00)

Advanced Theory of Electromagnetic Compatibility 2 units (selection)
Masatake Kawada'- Associate PROFESSOR / Eecriic Exenoy EnoiveeiG, Euecrnicar axp Buecrrovic ExoiveerayG, Systevs Iwovmoy: ENciveeRiv

Target) To help the students understand electromangetic compatibility (EMC), measurement and analysis
methods related to EMC.

Outline) This course presents electromagnetic compatibility (EMC), measurement and analysis methods
related to EMC.

Style) Lecture

Keyword) electromagnetic compatibility, frequency spectrum, antenna

Fundamental Lecture) “Advanced Circuit Theory”(1.0, =plg7), “Advanced Theory of Electronic Circuits”(1.0,
=pl3), “Advanced Biological Engineering”(1.0, =p[73)

Relational Lecture) “Erectric Power System”(0.5, =p[7I), “Advanced Theory of Electric Power Engineering”(0.5,
=pl

Requirement) Prerequisites: Electrical Circuit Theory (Electrical Circuit Theory 1 an 2, and Exercise),
Electromagnetics (Electromagnetics 1 and 2, Exercise)

Goal)
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|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

1. To understand overview of electromagnetic compatibility.
2. To understand the analysis methods related to EMC.
3. To understand the measurement methods related to EMC.

Schedule) 1. Introduction of Electromagnetic Compatibility (EMC). 2. Common EMC Units. 3. Power
Loss in Cables. 4. EMC Requirements for Electronic Systems. 5. Fundamentals of Frequency Spectrum.
6. Spectra of Digital Waveforms. 7. Spectrum Analyzers. 8. Midterm Examination (Evaluation of
Achievement 1) . 9. Explanation for the Answers to Midterm Examination. 10. Transmission Lines.
11. The Time-Domain Solution of the Transmission Lines. 12. Antenna. 13. Effects of Reflections.
14. Shielding. 15. Final Examination (Evaluation of Achievement 2 and 3) . 16. Explanation for the
Answers to Final Examination.

Evaluation Criteria) Assignments 20%, Midterm Examination 30%, and Final Examination 50%. Totally
60% is required. Attendance and participation in class are essential.

Textbook) Clayton R. Paul, Introduction to Electromagnetic Compatibility, Wiley-Interscience
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216784
Student) Able to be taken by only specified class(es)

Contact)
= Kawada (E fi 2 Bk B-10, +81-88-656-7460, kawada@ee.tokushima-u.ac.jp)
16:00-17:00)
Note) oLanguage: English oSelf-study:Preparation 2 hours and review 2 hours for every class (2hours) .

(Office Hour: (ZK)(R)

Topics in Algebra

2 units (selection)
‘Yoshinori Mizunol- Associate PRoressor / Euecrmicst av Eretrovic Systews, Eiecrricat axo Eiecrrovic ExciveisG, Systevs Iwovmos ExciveeRg

Target) To learn some combinatorial techniques based on the theory of partitions.

Outline) A partition of a natural number n is any non-increasing sequence of natural numbers whose sum
is n. For example, there are three partions of 3, because 3=2+1=I1+1+1. This class introduces some
combinatorial techniques and tools such as generating functions based on several topics from the theory
of partitions.

Style) Lecture

Keyword) integer partition, generating function

Fundamental Lecture) “Basic Mathematics/Calculus 1/°(1.0)

Goal) To learn some combinatorial techniques and tools such as generating functions.

Schedule) 1. Some terms from set theory 2. Euler’s identity 3. Ferrars graph 4. Generating function
5. Euler’s theorem 6. Two variable generating function 7. Euler’s pentagonal number theorem 8.
Congruences 9. The Rogers-Ramanujan identities I 10. Formulas of partition functions 11. g-binomial
coefficients 12. g-binomial theorem 13. Jacobi’s triple product identity 14. The Rogers-Ramanujan
identities II 15. Applications 16. Summary

Evaluation Criteria) Assignments count 100%.

Textbook) Integer partitions. George Andrews, Kimmo Eriksson, Cambridge University Press

Reference) An introduction to the theory of numbers. G. H. Hardy, E. M. Wright, Oxford University Press

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216751

Contact)
= Mizuno (A204, +81-88-656-7542, mizuno@pm.tokushima-u.ac.jp)

18:00)

(Office Hour: 7K 17:00 %> 5

Superconductivity and superconducting materials 2 units (selection)
Yutaka Kishimotol- Proressor / Oprics. Mureriats o Devies, Opricat Systeus ExeeRivG, Systevis Insovioy ExciveeRn

Target) To understand basics and recent developments in superconductivity.

Outline) This class reviews quantum mechanics and introduces superconductivity and recent superconducting
materials.

Style) Lecture

Keyword) superconductivity, Cooper pair, superconducting energy gap, density of states, anisotropic
superconductivity

Goal) To understand the outline of superconductivity.

Schedule) 1. Introduction to superconductivity 2. Review of quantum mechanics (1), Schrodinger equation
and wave function 3. Review of quantum mechanics (2), operators and expected values 4. Review
of quantum mechanics (3), perturbation theory 5. Free electron model of metals 6. Phenomenological
theory of superconductivity 7. To understand Meissner effect on the basis of quantum mechanics 8.
Formation of Cooper pair 9. Formation of superconducting energy gap 10. Density of states, and energy
gap at finite temperatures 11. Introduction to Nuclear Magnetic Resonance method 12. Frontier of
superconductivity (1), strong coupling superconductor 13. Frontier of superconductivity (2), heavy Fermion
superconductor 14. Frontier of superconductivity (3), copper oxide high Tc superconductor 15. Summary

Evaluation Criteria) Reports on several subjects in the class.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218254

Contact)
= Kishimoto (A202, +81-88-656-7548, yutaka@pm.tokushima-u.ac.jp) (Office Hour: l&H 16:00-17:30)

Advanced applied analysis

2 units (selection)

Kuniya Okamoto|- Associate ProFessor / PLawi i Desiy Sstevs ExGNEERNG For IRastRucTuRes, CIL 40 ENVROWEVTAL ENGIVEERNG, IVIELLGENT STRUCTURES a0 Meckics Systevs ENGINEERIG

Target) To learn the functional analytic methods which are basic tools for mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is considered as linear algebra in
infinite-dimensional spaces. Functional analytic approaches to phenomena described by differential equations
are introduced.

Style) Lecture

Relational Lecture) “Topics of Analysis for Mathematical Science”(0.5, =pD)

Goal) To apply the theory of modern analysis and recognize its significant role.

Schedule) 1. Differential equations and their solutions 2. Exponential of matrices 1 3. Uniqueness of
solutions 4. Existence of solutions 5. Eigenvalues and eigenspaces 6. Projective representation 7.
Exponential of matrices 2 8. Generalized eigenvalue problems 9. Dunford integrals 10. Holomorphic
functions of matrices 11. Solution curve and stability 12. Stability of solutions 13. Ljapunov’s method
14. Nonlinear case 15. Linear approximations 16. Summary

Evaluation Criteria) Evaluation by the report.

Reference) THifdsr it ntahy AZIRERIZE, HAGTRRLL

Webpage) http://math9.pm.tokushima-u.ac.jp/lecture/

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218255

Contact)
= A (ABi212%, TEL/FAX: 088-656-9441, E-mail: okamoto@pm.tokushima-u.ac.jp)

[WEBHE]) OHP%ZMHD Z &)

(Office Hour:

Electrical and Electronic Engineering Seminar and Exercise 4 units (compulsory)

Teacher of course

Target) To get wide knowledge on your reaserach topics.
Outline) Students read scientific papers relating to your research and get wide knowledge on your reaserach
topics.
Style) Lecture in combination with Portfolio
Keyword) reading references, presentation skill, discussion
Requirement) N/A
Goal)
1. To get skills to collect scientific references and knowledge relating your research topic
2. To get skills on discussion about a scientific topic
3. To get presentation skills
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http://pub2.db.tokushima-u.ac.jp/ERD/person/10849/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218254
http://pub2.db.tokushima-u.ac.jp/ERD/person/10824/profile-en.html
http://math9.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218255
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Schedule) 1. Continure the followings. 2. Select text books and/or collect references. 3. Summarize the
contents of a reference and/or a text book and presnet them. 4. Discuss about the contents of the
presentation.

Evaluation Criteria) Evaluated with portfolios and/or examinations

Textbook) Text books and references will be specified by your supervisors at the first class.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216782

Student) Able to be taken by only specified class(es)

Electrical and Electronic Engineering Labolatory 6 units (compulsory)
Teacher of course

Target) To obtain wide knowledge on your research topics by experiments.
Outline) Do experiments relating your Master Degree’s thesis.

Style) Portfolio

Keyword) research skill, acquisition of professional knowledge, presentation skill
Requirement) N/A

Notice) N/A

Goal)

1. To acquisite professional knowlege on your research topics by experiments
2. To get presentation skills

Schedule) 1. Continure the followings 2. Plan your experiments and collect basic knowledge 3. Do
experiments according to your plan 4. Summarize experimental results, present them and discuss about
them.

Evaluation Criteria) Evaluation with portfolios

Textbook) Text bools will be introduced by your supervisor at the beginning.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216781
Student) Able to be taken by only specified class(es)
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Systems Innovation Engineering — Information Science and Intelligent Systems
SYLLABUS OF SUBJECTS

e Integrated Subjects

Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581, ... 7
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical business.............. ... ... it 7
Management of Technology ...Yamanaka + Morimoto * Part-time Lecturer. ... ...........eueeueneenennenennd 78
Long-term Internship (M) ... Yamanaka ..................oouneunnmnneen e 78l
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida * Tamaari - Part-time Lecturer. ... . LZ9)
International Advanced Technology and Science 1 ... Murakami..............oviiiiiinniannennnnnn.d 179
International Advanced Technology and Science 2 ...Murakami.............o.ouiiueiinneneenennann.d LZ9)
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................
Internship (M) .. ... e e et e e e 130
Venture Business (VD) . ... 30|

e Common Subjects

Advanced Theory of Complex System Engineering ...Ueta................ ..., 130)
Advanced Theory of Semiconductors ...Nishino ...............teueiintiiteneneiieneeiennnnns 180l
Advanced Electrical Control System ... Yasuno ................oueouintoninteneareneeeneiennanennns B1
Advanced Theory of Electrical Communication ...Oie.......... ...t B
Advanced Circuit Theory ...Nishio * UWate . .. ... .....ouutrnetne ettt e B
Human Sensing ... FUKUMI ... ... ...ttt ettt et e et et e e e e e e e e B
Photonic Device ... Haraguchi. .. .. ......ouuounttnt ettt et e e 82l
Electronic diSplay ... SUyama. . ... .........eeeuneetee ettt e e e
e Departmental Subjects
Topics of Analysis for Mathematical Science ...Kohda ................oiiiiiiiiiiiiiiiiinaenn.. 132]
Methods for analysis of mathematical phenomena ...Imai ................... ... B3
Quantum mechanics and advanced lecture in quantum physics ...Michihiro........................] &3
Language Modeling ...Kita * ShiShibOri . . . . ...\ttt ettt ettt e et e et et e et B3l
Autonomous Intelligent Systems ...0no * Mogami............uuuuiinttintenten i ieaeennnnn B3
Information and Communication Network ...Oohama * ToKushige ............c.vuirreireanrenneennnnns B4
Applied Image Processing ...Terada « Karunaru . .. ........ououuontn ettt B4
Web Programming ... Shimomura * TKeda. . . ... .....uneuunne ettt et et e e e e B4
Natural Language Understanding ... Aoe * Fuketa * MOTIta . .. ......ooiuitiuitititiiiii e B4
Intelligent CAI ...Ogata * Mitsuhara * Kanenishi * Matsuura * Tto. . . ... vvutitentetentetneeieaneneenennennnd 83
Advanced Machine Translation ...Ren ....... ... ... .ot 1851
ARBEARERT .. MIZUNO ..o e 153

e Specialized Exercise and Experiments
Seminor and Exercise in Information Science ...Suzuki - Matsumoto * Shishibori + Mogami - Tokushige + Watanabe
+ Karungaru * Ikeda * Fuketa * Morita *+ Ogata * Mitsuhara * Kashihara * Ito * Sano * Matsuura..................... 36|

Laboratory in Information Science ...Teacher of course ...............ooiiiiiiiiiiiiiiiiiiiiinaan.n. 136)

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiine Proressor, Mikio Yano - Parrmive Lecrurer, Akio lida - Psrtmive LecTurer
Yasunobu Yamauchi - PAR-TIME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Requirement) No requierement

Notice) LN 4 HIADHEPHERE 5D, HEFHERICIRFFHOLK 2 $5.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AUNFTAIES (X (HFF) 2. AFEMEHIIEOME (FieFe  THERS) (HIF) 3. MNP HERIIE
OB GRIE - BIEHEHIEES) (BIF) 4. REFRY] SRR (B9F) 5. RaF Al & RaPteaes ()
(BH) 6. MMPFIEHEDEILE Z DIGH (2. K- BHSEIN (BH) 7. S OBIEGHSE & M A
DBHD T () 8. LK~ kAU - #5 - HNEOBITE () 9. 5FFUINIED s AT Fr R
ZHDIZEI<- (LAY 10, SiFEDHI© T < NS KERGER-RFFE LOREHEI- (LX) 11, BBz
DBEGICE T 2 HIMPE (5IAT) 12, W% & RRIFER T (RE) 13, JIRHPEDOMIA & iEA] (FEETAIC K 5
HRAREGD) () 14, ANMPEORIM & 36 H (FEETAIC X 2 HREEa D) RE) 15, RIIE DR
HETEH REEIC X 2 BEREMEST) ) 16, LR — HHYE - #HX - RILTEOBHE BHERER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)
= School Affairs (Office Hour: HIi#7%> 54813053 2> 5171RK15757)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiun o Evoneer
First-line men with experience of practical business -Psrt-TivE LecTurER
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Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 1%/1% 2 HAHLOHAEMNRDEN TS, 5 LAEHFE2ZT, BIFIETK 14205 16 HEIC
PIT TRPFENY T+ — 3 41000 thitiiy 2 KhEL, 20 HEERIRIFERS Nh’, 55O MHIRIC
FERHEZHEL T ZEOHEIECEI ALY v, O, 5 ULARHRICHED W,
SUMOMNIEA & < U KRB SR L Tl S e TE < U SiER MERERAN, BEI%
B TH B,

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) EAPHENDIGEFMEE L 32, WHAEEAL, BELTEL, MUROZHZREDOBVEADL S
20T, SNKSNBEHTZ L, #HMOH AICkD, SOEHOWRELEYH 3.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success 5. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka - PRoressor /P a Desioy Systeis ENGNEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MeckaNics SYSTEMS ENGINEERING

Emi Morimoto|- Assistant PRoFEssor / Puawie o Desioy Svsteis Exonesg rr Ivastroerures, (i axo EvRowevie Exciveekosc, Ietuicevr Strucrones 4o Mechanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of “Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[7), “Long-term Internship (M)”(0.5,
=plB), “Advanced Lecture in Theory of Business Models”(0.5, =p[f9, “Project Management”(0.5, =pZ)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS L IR0 R SO 2 &)
= Morimoto (Bl EBHFE €~ 4 —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 I} ~ 16 [Ff))

Note) This class invites seven Honda alumnuni who did work in “research and development”, “production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

2

(Office Hour: 74 A7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanaka\- PRoressor / Paive s Desiay Systevs ENGNERING For INRasTRucTuRes, CIvi. axD EXVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES axp Mechavics Svstevis ENGINEERING

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767

Student) Able to be taken by only specified class(es)

Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus

hima-u.ac.jp) (Office Hour: (B~ E X > ¥ —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 74 X7
U — RS EICERIOBRRZ SO Z L)
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Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- Proressor / Pai o Desiay Systes ENanemiG For INeastaucTures, Cvi. asp ENvRONVENTAL ENGiNeeRiNG, INTELLIGeNT STRucTuRes axp Mecavics Svstevis ENciveeRG

Atsuya Yoshida - Proressor / Iismute o Sooo-Arrs av Seices, [ Tomoko Tamaari- AssistaNt PRoressor / Ceiek for Cowusimy Revmiizatos

Part-time Lecturer

Target) 5 MTAE 2 MBI D72 D D E Y 2 2 £ 7 )L O FEEAICTHHT 3.

Outline) - FFEREAHUE O D - B ED 2O DE Y 2 ZAHFDOTEH & © 2 % 2 € F IR Z FERMIC
BE93,. Zho0BERBICKD, MU CHEHILY 2 FVEERICNIET 2880, FELWHDTT - HratkzEs
BENZES. - EVRRAETVE, HUSEA - SEHAEET, BEIREE TV, Wl - EEE L, ICT
THET VP OMRT 5, AR, ICT IHHRESIFE IR TnAED ) £ 2020 FlIcTI2ERIC
T2¥0Y A R MEFHETHRRKOIA D SITE STV S RBIT & il UFEhEd 5.

Requirement) JEEEIZFEHIE UC, LIFICEINT 2 (EIHE, OBEIZFEE) XEHE MBS DOHAC DN T
1E,  HEESEICEIE L T a TEIE - SRR A MIEE ) e, HUEAIE R vy —EH AR ZE 0.

Notice) S ilE A TENET 2. HEGEMREL ZoBPBLO HP ICTARTZ2DTHERT S L, <<
2 VIR 22 R E PR R B FIVERR >> T LAE ) TE=EF v V32, COEPFHE T THEIET 3.
e 7=V (A N—EE) bHHT S, ORPHR-1GUETEL Y2 2 E7)V) R A5
23+ 11 H27 H ()~ 11 H 28 H (H) EFEdE (35 110 ~ 45 12 1)) O%di#-2(0CT EY 2 2 €
FIV) * 12 B 21 0 (K) H=ZEF v 282 6B 13 [0 ~ 5 15 [B) O%Gfie * 11 A 27 H (£)20:15-21:45
R BRI TRMa %2175, SAd (Z# 3,000 M)

Goal

1.>A\‘T§£¥ﬂ;t, BERD ST B HUSF OB S, © VR oflic, W, BRI, A,
{71, ICT HEEHT 5.

2. IRTCEFRT B EZAMEFE LAWY, FEANE T2 HE2ASEEL, BET25%2RM55C
LT, MENELTOREREHIET.

Schedule) 1. 41 &' > A HHEAR (EERAHFL) 2. HIRFEA SATECE - 35 - LOBER-AFRAIT (BT
R) 3. MRS S U C oMM & Akpet BEOMIIN2R), WAERT (B) BHE £50<
D) 4. HUSFEETIE UCOMIM &GP B OMFN2E), ALY (F) BB £50<
D) 5. RS2 TR U 2 R EOIGE Y O 2 R R (RS REE RS - 2R) 6. ANV Y —
VM7= 1000 FHBERS AR, THEERIITREAHZR RaEbiaE, KINTRHERES - THRERE)
7. HIEIC D0 2 A — > —il & U —F > 7R ) 7o RHERY @ERREFEER) 8. hRIck 3
WHIED< D, 90 7 — )L OiEREMIZ B 8 TATA « FFRE (GERW), R @SR AT
B) 9. i 2 I OO DITEAM T (W5 &0 RERFHIRALE) 10, BEESUUASE TR OM
H ) ORBUHETFHT EBREETE) 11 20ERIRE D72 6 U2 -Hulsii A - il e o 2= 24l
T —2 2 ay Fulhiid FEERYEER) 12, -FOEBIRZ B2 5 U2 1l A - Py o % 2
Rl D — 2 > a v 7lhsid (EEREHEZ) 13, ICT HE & H S KRB, AT @EER
YUY 14, ICT BE S EEEBREER), TANT @EERAE) 15, ICT M3 HEdh (85
REFBE), TANT @R

Evaluation Criteria) $EH DTS 20%), 7 N—7 D=2« WKL R — b (&3 80%) THHid 5.

Textbook) EEALATS 2. 1, HMLEE LT 3,000 MEINT 5.

Reference) 3z BIIHEN 2 FiE.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture
people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

Mofgrtizsilo &)

Note) o il - MBI T 2 A kAL v & — F 45 (088-656-7684, kamikatsu-school@cr.tokushima

-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — L& R — L=

(Office Hour: #FEEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami'- Proressor / Probtcrioy Systevis ENGiveeRNG, Meciaicat ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svsteus Exciveerive, Mecussicsr Exanemiv, INTELLGayT Strucrures axp Mecavics Systeus Excivezaivg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.
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Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. Igjndergtzznding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Theory of Complex System Engineering 2 units (selection)
Tetsushi Ueta - Proressor / Arrue Ieormoy Meis ExGiveeRiG, INeorarioy SCesce axp INTELLGeNT Systevs, Systevs Iiwovamoy' ENGeeRivG

Target) comprehension and application of complex systems by using engineering methodlogies

Outline) Complex systems are defined as compound dynamical systems whose behavior and features cannot
be predicted because of their nonlinearities and connecting conditions. This emergence of behavior is not
possible for a single dynamcal system, therefore, connection, coupling, compounding are keywords of this
theory. Emergence of rhythm in biological systems, self organization, chaotic properties in high degrees
of freedom, learning and associative memory are example features of complex systems. In this lecture,
based on physical systems which are ubiquitously found and treated by system engineering subjects,
we study analytical methods to understand these phenomena, bifurcation theory of nonlinear and linear

systems, applied extraction methods of valuable information from observed data, system design methods
of compound dynamical systems.

Style) Lecture

Keyword) complex systems, bifurcation, chaos, nonlinear phenomena

Fundamental Lecture) “Differential Equations (II)’(1.0), “Transient Analysis/’(1.0), “Industrial Basic Physics’
(1.0)

Relational Lecture) “Advanced Electrical Control System”(0.5, =pRI), “Advanced Theory of Electronic
Circuits”(0.5, =p[Z3)

Requirement) none

Goal)
1. understanding of the definition and target area of complex systems
2. understanding of qualitative approach for given dynamical system
3. understanding and application of bifurcation theory

Schedule) 1. examples of complex systems 2. relationship between bifurcation problems and complex
systems 3. comptation of bifurcation parameter values 4. chaos and bifurcation phenomenon 5. chaotic
itinerary 6. emergence mechanism of spatio temporal chaos and its clustering 7. phase transition and
synchronization 8. spatio temporal intermittency and emergence of patterns 9. chaos neural network
10. neuronal circuits as complex systems 11. bifurcations in emergence systems 12. analysis of social
systems 13. survey on complex systems 14. exercise 1 15. exercise 2 16. questions and answers

Evaluation Criteria) The total grade is evaluated by homework reports (70 %) and attendance of the class.
(30 %)

Textbook) specified every class.

Reference) Chaotic Scenario of Complex Systems, Asakura-Shoten, 1996 (in Japanese)

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216858

Student) Able to be taken by only specified class(es)

Contact)
= Ueta (AIT 507, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.jp)

afternoon)

Note) oFor comprehension of the lecture contents, a 2-hour preparation study and a 2-hour review are

required. oAll items in the lecture plan are evaluated by reports.

(Office Hour: Wednesday,

Advanced Theory of Semiconductors 2 units (selection)
Katsushi Nishino!- Associate Proressor / Mirise o Device Somice, Eiectaicat axp Eigcrrovic EXGINGERNG, SysTevs [Novamioy ENGINEERING

Target) To understand semiconductor physics and fundamental device operations for various semiconductor
devices

Outline) Semiconductor physics, especially behavior of carriers in semiconductor, is described. Properties of
pn junction and Schottky barrier, including non-ideal case, are also lectured.

Style) Lecture

Keyword) semiconductor, metal-semiconductor contact, pn junction diode

Relational Lecture) “Advanced Device Processing”(0.5, =plg%, “Advanced Theory of Electron Devices”(0.5,
=pled), “Advanced Optoelectronic Devices (0.5, =p[Z0)

Goal)
1. To understand behavior of carries (such as scattering mechanisms) in semiconductor
2. To solve diffusion equations in simple conditions
3. To understand properties of pn junction and Schottky barrier

Schedule) 1. Crystal Structure 2. Energy Bands 3. Carrier Concentration at Thermal Equilibrium 4.
Carrier Transport 5. Phonon 6. High-Field Effect 7. Continuity Equations and Diffusion Equations of
Carriers 8. Band Structure of Metal-Semiconductor Contact 9. Current Transport Processes of Schottky
Barrier 10. Charcterization of Schottky Barrier Height 11. Ohmic Contact 12. Band Structure of
pn Junction Diode 13. Capacitance-Voltage Characteristics of pn Junction Diode 14. Current-Voltage
Characteristics of pn Junction Diode 15. Heterojunction 16. Examination

Evaluation Criteria) Report 50%, Examination 50%. More than 60% is required to pass this class.

Textbook) Physics of Semiconductor Devices, by S.M.Sze

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216816

Contact)


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215737
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215863
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216858
http://pub2.db.tokushima-u.ac.jp/ERD/person/10704/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216816
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= Nishino (E 1 2 fFd A-5, +81-88-656-7464, nishino@ee.tokushima-u.ac.jp)

Advanced Electrical Control System 2 units (selection)
Takashi Yasuno!- Associate Proressor / Etecric Exeroy ENoiveeninG, Eiectmicat asp Flecmhovic EXGINEERING, SYSTEvs INovation ENGINEERING

Target) This class introduces the basic principle of making to high performance and the intelligence in
control system used for an industrial machine. And the control design of various control systems is
understood.

Outline) The control system configuration used for the industrial machine is described, and applications of
intelligent control method using fuzzy reasoning and neural net works are introduced. Moreover, Current
topics of fields mentioned avobe are introduced.

Style) Lecture and excercise

Keyword) Motion control, Robotics, Fuzzy, Neural network, Genetic algorithm

Relational Lecture) “Advanced Lecture of Intelligent Information Processing”(0.5, =p[7d), “Advanced Control
Theory”(0.5, =pl2

Notice) The lecture form might be changed according to the number of attending a lecture.

Goal
1.>The congfiguration of the control system used for an industrial machine should be understood.

2. The intelligent control method should be understood.

Schedule) 1. Control object 2. Motion control system 3. Two degree-of-freedom control 4. Design
method of feedback controller 5. Design method of feedforward controller 6. Fuzzy sets 7. Fuzzy
reasoning method 8. Control sysytem application of fuzzy reasoning 9. Artificial neuron model 10.
Neural network 11. Learning algorithm of neural network 12. Control system application of neural
networks 13. Genetic algorithm 14. Control system application of genetic algorithm 15. Conclusions
16. Return of report or examination

Evaluation Criteria) Total evaluation based on reports, examinations or presentations.

Textbook) The print is distributed.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216722

Student) Able to be taken by only specified class(es)

Contact)
= Yasuno (E B 2 f&dL B-5, +81-88-656-7458, yasuno@ee.tokushima-u.ac.jp) (Office Hour: Monday, 1
5:00-17:30)

Advanced Theory of Electrical Communication 2 units (selection)
Takahiro Oiel- Proressor / Euecricst s Eieemovic Systevs, Euecrricat axp Euecrrovic ExoiveeniyG, Systevs Iwowmoy: ENoiveeRig

Target) Understanding analysing techniques of the communication system and multi-nodes networks.

Outline) This lecture is concerned with the study of concept of computer networks which realize the
multi-node communication. The contents of those articles related with computer networks are presented at
seminars. (Lecture style)

Style) Lecture

Keyword) digital communication, computer networks, network architecture

Fundamental Lecture) “Communication Systems’(1.0), “‘Applied Communication Engineering’(1.0), “Computer
Networks’(1.0)

Requirement) Students are required to have a good understanding of undergraduate-level communication
engineering and related subjects.

Goal)

1. Understanding the control techniques and implementation of computer network application. (Week 1-8,
11-15)
2. Understanding the secure techniques of the communication system. (Week 9-16)

Schedule) 1. Overview of digital communication 2. Mathematical preparation 3. Network architecture 4.
Physical layer in fixed and wireless networks 5. Datalink layer in fixed and wireless networks 6.
Network layer and routing 7. Transport layer 8. Traffic control 9. Security in fixed and wireless
networks 10. Synmetric cryptography and public key cryptography 11. Session layer 12. Presentation

layer 13. Application layer 14. Implementation example of application layer (HTTP, SMTP) 15.
Implementation example of application layer (DNS, SNMP) 16. Wireless networks

Evaluation Criteria) Evaluated by presentations and submitted materials in seminars.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216771

Student) Able to be taken by only specified class(es)

Contact)
= Oie (E-3F-C-1, +81-88-656-7479, alex@ee.tokushima-u.ac.jp)

Thursday 16:50~ 17:50)

Note) Taking this class, it is necessary to do 2 hours preparation and 2 hours reviewing for every class (2

hours) in order for your understanding and taking credit.

(Office Hour: Tuesday 16:20~ 17:20,

Advanced Circuit Theory 2 units (selection)
Yoshifumi Nishio - Proressor / Iviucer Nerworks axp Covpuren Scice, Fiectaicat asb Eigcteovic EXGINEERING, SYSTEMS INovation ENGINEERING
Yoko Uwate- Assistant Propessor / Inteuieext Nerworks avo Cowporer Scievce, Euecrmicar awo Euecrrovic Exciveevasc, Svstevss Iwowon Exiveeknvg

Target) Analysis method of nonlinear circuits, and behavior of nonlinear oscillatory circuits and its
applications are lectured.

Outline) Modeling of nonlinear devices, DC analysis and transient analysis of nonlinear circuits, and
steady-state analysis are lectured. Synchronization and chaotic phenomena in nonlinear oscillatory circuits
are introduced and their applications to information and communication engineering are discussed. (Style:
Lecture)

Style) Lecture and excercise

Keyword) nonlinear circuits, circuit analysis, oscillatory circuits

Fundamental Lecture) “Electrical Circuit Theory (I) and Exercise’(0.7), “Electrical Circuit Theory (II) and
Exercise’(0.5), “Network Analysis/’(0.3)

Relational Lecture) “Advanced Theory of Complex System Engineering”(0.5, =pB0)

Requirement) Students are required to know how to analyze basic linear circuits.

Notice) Course is taught in English.

Goal)

1. Understanding of analysis methods of nonlinear circuits.
2. Understanding of behavior of nonlinear circuits and its applications.

Schedule) 1. Modeling of nonlinear devices. 2. DC analysis of nonlinear circuits by Newton method. 3.
Transient analysis of nonlinear circuits. 4. Steady-state analysis of nonlinear circuits (for 4 lectures).
5. Synchronization phenomena in nonlinear oscillatory circuits (for 2 lectures). 6. Chaotic phenomena
in nonlinear oscillatory circuits (for 2 lectures). 7. Engineering applications of nonlinear circuits (for 4
lectures). 8. Conclusions and final examination.

Evaluation Criteria) Final examination 80% and exercise 20%.

Textbook) None.

Reference)

o Akio Ushida and Mamoru Tanaka, “"Nonlinear Circuit Simulations,” Corona Publishing Co.
© S. Smale and M.W. Hirsch, Differential Equations, Dynamical Systems, and Linear Algebra,” Academic
Press.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216580

Student) Able to be taken by only specified class(es)

Contact)
= Nishio (D-7, E-3F-South, +81-88-656-7470, nishio@ee.tokushima-u.ac.jp)

Note) BE% ) ZBRIC1E, 2 D EEZERIAIEIC 2 RO TE & 2 OB EZ LS5 A TREERZZIT 3 C
&S, BEEOBEE AR O DICBETH S,

Human Sensing 2 units (selection)

Minoru Fukumil- Proressor / INeoruarioy SCEsce, INFRVATON SCENGE aND INTELLIGENT Systevs, SSTEMS INNovATioN ENGINEERING
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|Graduate School of Advanced ‘Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |[Information Science and Intelligent Systems|

Target) This lecture aims to understand the latest topics in a field of Intelligent systems, and to obtain
advanced knowledge and technologies.

Outline) This lecture teaches the advanced topics in intelligent systems. The main items in this lecture are
softcomputing and human sensing, including face information processing and its computer practice and
biological signal processing.

Style) Lecture and excercise

Keyword) soft computing, human sensing, human information processing

Goal)

1. To understand the latest topics on Intelligent systems.
2. To learn the trend of a domestic and foreign research on related topics.

Schedule) 1. Topics in Advanced Intelligent Systems 2. Topics in Advanced Intelligent Human Sensing 3.
Topics in Brain Information Processing 4. Topics in Advanced Softcomputing techniques 5. Psychological
Knowledge and Neural Network Model 6. Topics in Advanced Face Information Processing 7. Topics
in Advanced Biosignal Processing 8. Topics on applications in Advanced Softcomputing techniques 9.
Statistical Learning Algorithms 10. Topics in Eye Tracking and Its Applications 11. Topics in OpenCV
applications 12. Topics in EMG and EEG researches 13. Exercise in Advanced Intelligent Systems 14.
Exercise in Softcomputing 15. Exercise in Human Information Processing 16. Discussion

Evaluation Criteria) Attendance (30%), practice(10%), report (60%)

Textbook) no special book

Reference) ##5% - i ICHET 3.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216854

Student) Able to be taken by only specified class(es)

Contact)
= Fukumi (D210, +81-88-656-7510, fukumi@is.tokushima-u.ac.jp) (Office Hour: <l H,15~ 18IKf)

Note) o ¥ 2 M RE—A —ZIWL Tl - HEZITS5HAH 5. o BEEHNDOEREZRMEL R — Mk
D EHillid %,

Photonic Device 2 units (selection)

Masanobu Haraguchi- Proressor / Ormcat Mareiais 4 Devices, Oprcat Systevs ExciveeRi, Svstevs Iwowrioy ExGiveeRng

Target) To understand the principle of the current optoelectronic devices, e.g., Light Emitting Diodes, Laser
Diodes and so on. To develop ability to solve various problems in optical device application.

Outline) This course will cover topics on current optical and optoelectronic devices. Topics treated include
Light Emiiitng Diode, Laser Diode, Solar Cell, Optical Modulator and Nonlinear Optical Devices.

Style) Lecture

Keyword) optoelectronic device, optical device, light emitteing diode, laser diode, optical modulator, Solar
cell

Relational Lecture) “Optical propertics of materials”(0.5, =pB3), “Lecture in Optical Materials and Devices,
Part 17(0.5, =p0P3)

Requirement) Students should have fundamental knowledges about semiconductor physics and devices for
undergraduate students.

Notice) ¥23£% 1) 2 X%, 2 IFIRIDFEERFRIEIC 2 KR O F# & 2 RRIOEE %2 L7 5 A TRERZT 2
T W, BEHEOBRE PG DI RETH S,

Goal)

1. Students can explain the principle and structures for light emitting devices.

2. Students can explain the principle and structures for photodetector and solar cell.
3. Students can explain the principle of light modulators.

4. Students can explain the principle of nonlinear optical devices.

Schedule) 1. Introduction 2. Interaction between Light and dielectric materials 3. Semiconductors and
other optical materials 4. Optical properties of semiconductors 5. Semiconductor PN-junction 6. Light
Emitteing Diode 7. Application of Light Emitteing Diode 8. Laser Diode 9. Application of Laser Diode
10. Photoconductor Cells 11. pin photodiode 12. Solor cell and amorphus-semiconductor optoelectronic
devices 13. Optical Modulator 14. Nonlinear optical devices 15. Integrated Optical Devices 16. Final
Examination

Evaluation Criteria) Activity: 20%, Reports: 40% and Final Exam.:40%
Textbook) i, M=, Wt - 7N R TADHERE, BEES 1999
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216857

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Electronic display

2 units (selection)
Shiro Suyama - PrOFESSOR / Opmcat Maewists axp Devices, OpricaL SysTEMS ENGINEERING, SYSTEMS INNOWATION ENGINEERING

Target) To understand the history of developments, technical trends, and technologies of electronic display.

Outline) This course will cover the history of developments, technical trends, recent topics, and technologies
of an electronic display. This course is related to indutories.

Style) Lecture

Notice) JLDME, NENEBIRICONWTIE, BIRIE T3,

Goal)
1. To understand fundamental technologies of an electronic display
2. To understand fundamental technologies of devices for an electronic display
3. To understand a technical trend of an electronic display

Schedule) 1. H-7 1 A 7L A DM, BEOTA 2. FEFT 1 A7 LA BLOHEHRS R 7 LAOME 3. H
GRS (759 V%, CRT), TLEYay 4. HEHE WHOMEERET« 27 LA (LCD) ®
HARBE 5. B SEOWET « A7 LA EREEEE 6. HAE: 75 X< 57« 27 LA (PDP) 7.
HEARL TL 27 haLSRye VR (BL) T4 A7 LA 8 HEAE: 74—V FIIvrarvT1ATLA
(FED) 9. #RI: BHRT + 27 LA 10, AL RHFOBHUT + 2 7L+, BEIAKA LED 7«
ATVvA 1L BFT4 A7 LA OB EEERE 12, EFF« A7 LA OB & Z Ol 13, 37k
T4 AT LA B 14 SET ATV A 2 YSIRT 15, SR T 2 ATV A B@EIRTA R E DR
FroEIm

Evaluation Criteria) Evaluation with report

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216773

Student) Able to be taken by only specified class(es)

Contact)
= Suyama (opt409, +81-88-656-9425, suyama.shiro@opt.tokushima-u.ac.jp) (Office Hour: 17:00~ 18:00)

Note) =T 2B0C(X, 2 I DOIREREHEIC 2 RO FE & 2 INHOEEZ L7z 5 2 TRERZZIT S Z
&S, BEEDBEE AR O DICBETH S,

Topics of Analysis for Mathematical Science 2 units (selection)

Atsuhito Kohda'- Associste ProFessor / PLai s Desoy Syses ENciveeRnG For INeasrucrunes, v asp ExviRowveTaL ENieeRivG, INTeLLGeyT StauctuRes avp Mecuavics Systevis ENGINEERING

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its application, mainly theory and
technique of differential equations

Style) Lecture

Relational Lecture) “Advanced applied analysis”(0.2, =pB), “Differential Equations”(0.2, =pRg)

Requirement) If you like undergraduate-level mathematics, it will be sufficient.

Goal) To be familiar with mathematical theory, that helps engineering study.

Schedule) 1. Theory of sets and maps 2. Cardinal numbers and bijection 3. Equivalence relations and
cryptography 4. Linear space and tensor 5. Vector analysis and differential form 6. Cauchy’s theorem
and vector analysis 7. Differential form and Cauchy’s theorem 8. Projective plane 9. Quadratic
curves and projective plane 10. All quadratic curves are circles? 11. The index of vector fields 12.
Applications of the index:fundamental theorem of algebra 13. Vector fields on the unit sphere 14. Why
there is the north pole on the earth 15. Mathematics and computers 16. Summary

Webpage) http://math1.pm.tokushima-u.ac.jp/lecture/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216711

Contact)
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= Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp) (Office Hour: HIE 12:00~ 13:00)

Methods for analysis of mathematical phenomena 2 units (selection)
Hitoshi Imai - PRoFessoR / Puasivg s Desioy Systevs ENGNEERING FoR INFRASTRUCTURES, CIvL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MechaNIcs SYSTEVS ENGINEERING

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced. Especially, those in numerical
analysis are focused on.

Style) Lecture

Keyword) mathematics, numerical analysis

Fundamental Lecture) “Numerical Analysis/’(1.0)

Relational Lecture) “Advanced Computational Science”(0.5, =pB3)

Requirement) Only the premise that have studied basic mathematics.

Notice) #ZE=5ZJ 2B, 2 INFRIDEEERIIEIC 2 RO FE & 2 IFHOEEZ L5 A TR¥EZZT
T W, BEEOMRE BRI RETH S,

Goal) Being able to understand a numerical scheme to one-dimensional boundary value problems for the
Poisson equation

Schedule) 1. Introduction to computer 2. Common sense in numerical computation 3. High-speed
computation (Parallel computing) 4. Finite difference method I 5. Finite difference method II 6. Finite
difference method III 7. Finite difference method IV 8. Finite element method I 9. Finite element
method II 10. Finite element method III 11. Finite element method IV 12. Boundary element method
I 13. Boundary element method II 14. Boundary element method III 15. Iterative method

Evaluation Criteria) Evaluation by the report.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216716

Contact)
= Imai(A220, +81-88-656-7541, The inquiry by means of the cellular phone or E-mail is not acceptabl

e) (Office Hour: Office hours: Thursday 14:00-15:00)

Quantum mechanics and advanced lecture in quantum physics 2 units (selection)
Yoshitaka Michihiro|- Associare PRoFessor / Prooverioy Systeys Exciveerie, Mecussicat Exaemive, INeLuayT Strucrures axp Mecavics Systeus Excivezaivg

Target) This class introduces the quantum mechanics.

Outline) Basics of quantum mechanics are introduced.

Style) Lecture

Keyword) quantum mechanics

Goal) To understand the outline of quantum mechanics.

Schedule) 1. Introduction 2. Variational method 3. Lagrangian 4. Hamiltonian 5. Poisson’s bracket
expression 6. Quantization 7. Operator 8. Wavefunction 9. Expectation value 10. Schroédinger equation
11. Example (1) the square well potential 12. Example (2) the linear harmonic oscillator 13. Angular
momentum 14. Example (3) hydrogen atom 15. Heisenberg equation 16. Field quantization

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216868

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: ZRIEH17Iki-181Kf)

Language Modeling 2 units (selection)
Kenji Kita - PRoFEssor / Avue Iveormarioy Meoia EXGNEERING, INForvamioN SCSCE XD INTELLIGENT SysTevs, Systevs Iiwowmioy ENGINEERING

Masami Shishibori - Associste ProFEsSOR / Ieorutoy Suece, IForaTioy SOEsce axp INTeLLGeNT Systews, Systeys Inovtiox ENGNEERNG

Target) The course introduces some probabilistic models of natural language.

Outline) Due to the availability of large text corpora, probabilistic approaches to modeling natural language
text have become dominant in recent years. This lecture gives an overview of probabilistic modeling of
natural language, including n-gram models, hidden Markov models, probabilistic grammars, and maximum
entropy models, as well as their applications to natural language processing and information retrieval.

Style) Lecture in combination with Portfolio

Keyword) natural language, probabilistic model, n-gram model, probabilistic grammar

Fundamental Lecture) “‘Automata and Formal Languages’(1.0)

Relational Lecture) “Natural Language Understanding”(0.5, =p[R4), “Advanced Machine Translation™(0.5,
=p[E3)

Goal) To acquire effective techniques for modeling natural language texts using probabilistic models.

Schedule) 1. Overview of the course 2. Modeling natural language 3. Estimation and evaluation of
probabilistic models 4. N-gram model 5. Hidden Markov model 6. Maximum entropy model 7.
Probabilistic grammar 8. Partitions of numbers and Young diagram 9. Symmetric group and its action
on polynomials 10. Symmetric form and Young diagram 11. Bumping game 12. Sliding game 13.
Product operations on Young tableaux 14. Word problem 15. Recent topics 16. Assignment

Evaluation Criteria) Assignment count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216636
Student) Able to be taken by only specified class(es)

Contact)
= Kita (Dr503, +81-88-656-7496, kita@is.tokushima-u.ac.jp) (Office Hour: Tuesday 12:50 - 14:20)

Note) Invited talk by a part-time lecturer will be given.

Autonomous Intelligent Systems 2 units (selection)
Norihiko Onol- Proressor / INoryarioy SCEsce, INFRVATON SCENGE aND INTELLIGENT Systevs, Sstevs Inovation” ENGINEERING

'Yoshio Mogami - Associate PROFESSOR / Iieoruatioy Stevc, INeomuToN Suexce axd INTEuiGexT Sistews, Sisteys Iwovatoy ENGIEERING

Target) As effective design methods of autonomous intelligent systems, the reinforcement learning algorithms
have received much attention that allow the systems to obtain appropriate decision policies by trial and
error even in environments with delayed rewards. This class provides the basic concepts and theories
concerning the algorithms as well as their application techniques.

Outline) While top-down approaches to intelligent systems design problems have exposed various limitations,
bottom up approaches have been proposed and studied that allow intelligent systems to improve their own
performance autonomously and incrementally during the course of interactions with the environments. This
class covers those bottom-up approaches mainly focused upon the reinforcement learning algorithms.

Style) Lecture

Keyword) autonomous agents, emergent systems design, reinforcement learning, robotics, multi-agent
systems

Fundamental Lecture) “Intelligent Systems|’(0.5), “‘Optimization Theory’(0.5)

Relational Lecture) “Advanced Machine Translation”(0.5, =p[83), “Language Modeling”(0.5, =pg3), “Natural
Language Understanding”(0.5, =p[84)

Goal) Recently, bottom-up approaches to the intelligent systems designs problems have been proposed based
on various reinforcement learning algorithms. This class aims at the understanding of the theory of the
algorithms as well as their potentials and limitations through the applications to small-scale systems design
problems.

Schedule) 1. Introduction 2. Reinforcement learning: basic concepts (1) 3. Reinforcement learning: basic
concepts (2) 4. Basic reinforcement learning algorithms (1) 5. Basic reinforcement learning algorithms
(2) 6. Basic reinforcement learning algorithms (3) 7. Reinforcement learning considering application
to real-world tasks (1) 8. Reinforcement learning considering application to real-world tasks (2) 9.
Reinforcement learning based on evolution strategies 10. Reinforcement learning based on evolutionary
computation 11. Reinforcement learning based on genetic programming 12. Reinforcement learning and
robotics (1) 13. Reinforcement learning and robotics (2) 14. Reinforcement learning and multi-agent
systems (1) 15. Reinforcement learning and multi-agent systems (2)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216015
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216716
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Evaluation Criteria) Attendance (30%), report (70%)

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216704

Student) Able to be taken by only specified class(es)

Contact)
= Ono (D106, +81-88-656-7509, ono@is.tokushima-u.ac.jp) (Office Hour: <2#H 15:00~ 17:30)
= Mogami (D102, +81-88-656-7505, moga@is.tokushima-u.ac.jp) (Office Hour: Mon. 15:00-18:00

(Refer to the notice of the department in every year.))

Note) o i ICHIHT 2 ZHHE Web(u-Learning > 25 4) ZHWTHEET 2. o ZEE2ZT BT, 2 K
MIOEZER I 2 MO PEE 2 REOBEEZ LS A TRERZRIT S 2 &, EOMME L HATITG
DEDICHITH D, o B 1~ 15 ICBLTE, BIERL A — M X D@BRIEMi %1772 5.

Information and Communication Network 2 units (selection)
Yasutada Oohamal- PRoreSSOR / IoraTioN SCESCE, INFORVATON SCENGE AND. INTELLIGENT Systevs, SSTEMS INNovATION ENGINEERING
Hitoshi Tokushige - Associate PRoFessor / Iioratiox Steic, Ixeoryiioy SUECE axp INTLuceNT Sistevs, Sisteys [wovwtos ENGNEERING

Target) This class provides the knowledge necessary for understanding architecture and fundamental technics
of information and communication network.

Outline) This lecture is focused on architecture of information and communication network and its
fudamental technologies. Particulary, methods of multimedia data transmitting, network architecture and
network security are explained in this lecture.

Style) Lecture

Keyword) information and communication network, digital data transmission, network architecture, network
security

Requirement) FfiZ7 L

Notice) Ffic7L

Goal)

1. Architecture of Information and communication network can be learned
2. Fundamental technics for Information and communication network can be learned

Schedule) 1. Information and communication systems 2. Fundamental technologies of data transmission 3.
Digital data transmission (1) 4. Digital data transmission (2) 5. Error control 6. Network architecture
7. Communication line 8. Network security 9. Cryptography Algorithm 10. Digital signature 11.
Communication security 12. Authentication protocol 13. Mobile communication systems (1) 14. Mobile
communication systems (2) 15. Broadcast systems 16. Assignment

Evaluation Criteria) Result is decided by attendance(20%) and Assignment (80%).

Textbook) Printed synopsises of lecture are distributed.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216702

Student) Able to be taken by only specified class(es)

Contact)
= Oohama (C302, +81-88-656-9446, oohama@is.tokushima-u.ac.jp)
= Tokushige (C303, +81-88-656-9447, tokusige@is.tokushima-u.ac.jp)

(16:00-18:00))

(Office Hour: HIEH, XIEEH

Applied Image Processing 2 units (selection)
Kenji Terada- Proressor / Ixornoy Suesce, Ivorvmos Sece avo IVELLGENT Systevs, Systevs Iwowrioy ExGieeRg

Stephen Karungaru-Githinji - Associate PROFESSOR / INELLGENT Systevs, INORVATION SCENCE b INTELUGENT SYsTevs, SYSTevs. Insowroy ENGNEERIG

Target) This class provides the skills and the knowledge of basic and advanced image processing in the
industrial field and the robot field.

Outline) This class introduces the techniques and applications of image processing necessary for control
system and inspection system. This class explains the hardware and software about image I/O systems,
high-speed image processing methods and robot vision.

Style) Lecture

Keyword) image processing, pattern recognition, computer vision

Fundamental Lecture) “Image Processing’(1.0), ‘{Pattern Recognition’(1.0)

G02>%I¥)ﬁ@{§%ﬂﬁ“/x T LT BRI AT & 1R v b OBIREEATEIC DOV T OAERD
>>?‘

Schedule) 1. concept of industrial image processing 2. image acquisition system 3. principle of lens and
light source device 4. hardware of image processing(l) 5. hardware of image processing(2) 6. three
dimensional image feature extraction(l) 7. three dimensional image feature extraction(2) 8. shift and
shape recognition(1) 9. shift and shape recognition(2) 10. inspection system(1) 11. inspection system(2)
12. robot vision 13. mobile robot 14. micro robot 15. trend of robotics 16. Report

Evaluation Criteria) Result is decided by attendance(20%) and reports(80%).

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216595

Student) Able to be taken by only specified class(es)

Contact)
= Terada (Dr.802, +81-88-656-7499, terada@is.tokushima-u.ac.jp) H, KIgEH

15:00~ 17:00(fEEE Z L IR OBREZSI/T 5 2 &)

Note) o $Z3E%ZJ ZHRICIE, 2 KM OBZERFHIAEIC 2 RO P B & 2 IROBEEZ LS A CREEERT 5
T &, BEEOMRE B OZ0ICBETH D, o FHEEHH 1~ 15 1%, FFAlRORBIAITRDNDH
BE L OBz X 0 @R ERHili 2177 5

(Office Hour:

2 units (selection)
Takao Shimomural- Proressor / INTEiGest Systevs, INFORVATON SCENGE aND INTELLIGENT Systevs, SSTEMS INNovATIoN ENGINEERING
Kenji Ikedal- Associste ProressoR / Ivewcet Sistevs, Iiroruarox Scesce avo Ivteicevr Svstews, Systevs Iwovros Evoneenive

Web Programming

Target) This class provides the knowledge and skills necessary for efficiently developping Web applications
in the Internet, and implementing the software of high quality.

Outline) This class introduces Web programming frameworks and Web programming techniques systematically
necessary for efficiently developing Web applicatins of high quality, and then explains the development of
some Web application systems as practical examples to teach the development skills such as Web design
patterns.

Style) Lecture

Keyword) Java, Servlet, JSP, Web applications

Fundamental Lecture) ‘Programming Methodology’(1.0), ‘{¥ 7+ = 7 T.47"(1.0)

Relational Lecture) ‘‘System Administration/’(0.5)

Requirement) Students are required to hava a good understanding of undergraduate-level Java programming
and related subjects.

Goal) To understand the system configuration of Web applications that consists clients and a server, and
design flexible Web application systems

Schedule) 1. Web application 2. HTTP/Session 3. Database 4. JSP custom tags 5. Web services
6. Applets 7. JavaScript/AJAX 8. Flash/Flex 9. Web programming frameworks 10. BioPro 11.
Internationalization 12. Web programming tips 13. Web programming design patterns 14. Introduction
to NisWeb system 15. NisWeb system configuration 16. Assignment

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216560

Student) Able to be taken by only specified class(es)

Contact)
= Shimomura (C402, +81-88-656-7503, simomura@is.tokushima-u.ac.jp) (Office Hour: Wed 15:00~ 1
8:00)

Natural Language Understanding 2 units (selection)
Jun-ichi Aoe|- PRoFESSOR / INTELIGENT SYSTEVS, INFORMATION SCIENCE AND. INTELLIGENT Systevs, SYSTEMS INNovATION ENGINEERING

Masao Fuketa - AssociATE PROFESSOR / INTELLIGENT Systevs, INFoRuaTIoN SCENCE ap INTELLIGENT Systews, Systevis Insovamox ENciveeR

Kazuhiro Morita'- AssocisTE PROFESSOR / INFRMATION SCIENCE, INFORMATION SCENCE AND INTELLIGENT SYSTEMS, SystEwss InNovarioN ENGiNEERG

84 —
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Target) This lecture is focused on methods of Natural Language Understanding for human-communication
and intelligent text search applications. Particulary, syntax analysis algorithms and semantic analysis
technics for various kinds of applications are explained in this lecture.

Outline) Understanding is most important technics for the human-communication and the intelligent text
search. Efficiency of the technics depend on the relationsips between knowledge dictionaries and analysis
algorithms. In this lecture, case-structure with semantic informations and case-analysis algorithms is
explained. Moreover, the newest Natural Language Processing systems are introduced with detailed
examples. Exercises include Trie structure for the semantic dictionary, understanding for formal document,
and understanding for patent documents. This subject of lecture belongs to industrial field.

Style) Lecture in combination with Portfolio

Keyword) dialogue understanding, intention understanding, knowledge dictionary, morphological analysis,
patent document

Fundamental Lecture) ‘HAASEAUE (1.0), 17— <A1 = > 277(1.0)

Relational Lecture) “Advanced Machine Translation”(0.5, =pg3), “Language Modeling”(0.5, =pB3)

Goal)
1. Technics of Natural Language Understanding, Dialogue Undierstanding and Intention Understanding can

be learned.
2. Key search methods in Natural Language Processing can be learned.
3. Technics of Morphological Analysis and Kana-Kanji Translation can be learned.
4. How to describe technical document and patent document based on Language Understanding can be
learned.

Schedule) 1. Introduction 2. Dialogue Understanding 3. Intention Understanding, Report 4. New
Information on Composition 5. Design of Composition Structure, Report 6. Knowledge Dectionary 7.
Key Search Algorithm 8. Trie Structure, Report 9. Morphological Analysis 10. Kana-Kanji Translation,
Report 11. Understanding of Technical Document 12. Exercise for Understanding of Technical Document,
Report 13. Understanding of Technical Document 14. Understanding of Patent Ducument 15. Exercise
for Understanding of Patent Document, Report 16. Report

Evaluation Criteria) Result is decided by attendance(20%) and reports(80%).
Textbook) Printed synopsises of lecture are distributed.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216684
Student) Able to be taken by only specified class(es)

Contact)
= Aoe (Dr604, +81-88-656-7486, aoe@is.tokushima-u.ac.jp)
TR OETRE ST 5 L))

(Office Hour: AMEH 14:00~ 17:00(4F1

Intelligent CAI 2 units (selection)
Hiroaki Ogata - Associate PROFESSOR / IVIEwcext Systevs, INFoRmios Soesce avp INTELLGENT Systevs, Systevs [wouioy ENGiveeaivg
Hiroyuki Mitsuhara- Associate ProFEsSOR / INELicasT Sisteys, Iorwmos Sesce o IVELLGENT Systevs, Systevs Iwowrioy ExcieeRng
Kazuhide Kanenishi - Proressor / Awtn [rorysmoy Meois EGERRING, INFORVATON SCENGE aND. INTELLIGENT Systevs, SYSTEMS INNOVATION ENGINEERING
Kenji Matsuura - Associate PRoFEsSOR / Apueb Iivorwariox Meois ENGNEERIG, IVoRWATION SCENCE 4. INTELLIGENT Svstevs, Systevs Ivwowion ExGiveeRing

I
I
I
Teruaki [to'- Associate Proressor / Mecvicat Scevce, Mechsvicar Exciveerie, INTeLuigeNr Steetures s Mechawics Sistevs ENGINEERNG

Target) This course aims to instruct the design methods for intelligent systems from the point of view of
new Ergonomics and knowledge engineering.

Outline) Computers are being used in Education. In this course, we will instruct about intelligent CAI
(Computer Assisted Instruction). Especially, we will talk about the difference between traditional CAI and
inteligent one and the applications of ICAI, and user interfaces and teaching strategies based on theories
and practices.

Style) Lecture

Keyword) educational technology, learning science

Fundamental Lecture) “Web Programming”(1.0, =p[B4), “Information and Communication Network”(1.0,
=pRd, “Autonomous Intelligent Systems”(1.0, =pE3)

Relational Lecture) “Venture Business (D)”(0.5, =pll03), “Natural Language Understanding”(0.5, =p[Ed),
“Presentation Method (D)”(0.5, =pll04)

Goal) You will acquire how to design and implement the system of Intelligent CAL

Schedule) 1. Overview of Intelligent CAI, History and theories of CAI 2. Intelligent CAI 3. ITS 4.
Learner model, Tutoring model, Theories of CAI 5. Web Based Learning Environment 6. Adaptive
Hypermedia, Personalization 7. Game-based Learning 8. CSCL(Theories) 9. CSCL(Systems) 10.
Knowledge Management, SNS and Education Support System 11. Mobile Learning Environment(Theories)
12. Mobile Learning Environment(Systems) 13. Ubiquitous Learning Environment(Theories) 14. Ubiquitous
Learning Environment(Systems) 15. Summery of Educational Technologies 16. examination

Evaluation Criteria) We will grade based on reports (30 poitns) and examinations (70 points). But this is
subject to change.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216757

Contact)
= Ogata (C507, +81-88-656-7498, ogata@is.tokushima-u.ac.jp)

IR ~ 6 Ik)
= lto (M316, +81-88-656-2150, ito@me.tokushima-u.ac.jp)

Note) o 25E% 321 B BRICIE, 2 IO EEEINHIFIC 2 KD PH & 2 RROREZ L 5 A CfEEZT 2
T, PO E BAGOOICRETH S, o BT 1~ 15 18, KHEDOL F— b B X Uik
FVBRIC & D BRI 2 778 5.

(Office Hour: AMEH ~ ©MEH:F# 5

Advanced Machine Translation 2 units (selection)

Fuji Ren|- Proressor / Ivoruos Stevce, Iivoruatioy Stesce o INTELLGRNT Systews, Systevs Iworios ExGEERnG

Target) As a research and development field, machine translation (MT) is among the oldest among the
various subdisciplines and applications of computer science to the study of natural language. This lecture
aims to understand the basic MT technologies and to learn the latest MT theory and new approaches to
develope MT system.

Outline) This lecture teaches the theory of machine translation (MT) and the technologies of MT systems.
Main items in the lecture are syntax analysis, semantic analysis, knowledge processing, world knowledge
model, natural-language-processing function, super-function, multilingual processing, etc.

Style) Lecture

Keyword) machine translation, syntax analysis, semantic analysis, super function

Fundamental Lecture) “H %S G (1.0)

Relational Lecture) “Natural Language Understanding”(0.5, =pBEd

Goal)

1. To understand the basic theory of machine translation (MT).
2. To Master the technique of developing a MT system.
3. To grasp the newest trend of machine translation research.

Schedule) 1. Introduction 2. Machine translation system 3. Morphological analysis I 4. Morphological
analysis II 5. Syntax analysis I 6. Syntax analysis II 7. Semantic analysis I 8. Semantic analysis II
9. Semantic analysis III 10. Context analysis 11. Dictionary 12. Super-Function based MT 1 13.
Super-Function based MT II 14. Super-Function based MT III 15. Ontology and machine translation
16. Examination

Evaluation Criteria) Attendance (30%), report (30%), examination (40%)

Textbook) no special book

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216608

Student) Able to be taken by only specified class(es)

Contact)
= Ren (C204, +81-88-656-9684, ren@is.tokushima-u.ac.jp)

16:00-17:00 Thursday)

(Office Hour: 16:00-15:00 Tuesday,

SRR

2 units (selection)
Yoshinori Mizuno - Associate ProFessoR / Buscrwicst axp Buecreovic Svstews, Fuecrnica avo Euecrrovic Bxciveekic, Svstevss Iwowmo Exciveekivg

Target) To learn some combinatorial techniques based on the theory of partitions.

Outline) A partition of a natural number n is any non-increasing sequence of natural numbers whose sum
is n. For example, there are three partions of 3, because 3=2+I1=I1+1+1. This class introduces some
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combinatorial techniques and tools such as generating functions based on several topics from the theory
of partitions.

Style) Lecture

Keyword) integer partition, generating function

Goal) To learn some combinatorial techniques and tools such as generating functions.

Schedule) 1. Some terms from set theory 2. Euler’s identity 3. Ferrars graph 4. Generating function
5. Euler’s theorem 6. Two variable generating function 7. Euler’s pentagonal number theorem 8.
Congruences 9. The Rogers-Ramanujan identities I 10. Formulas of partition functions 11. g-binomial
coefficients 12. g-binomial theorem 13. Jacobi’s triple product identity 14. The Rogers-Ramanujan
identities II 15. Applications 16. Summary

Evaluation Criteria) Assignments count 100%.

Textbook) Integer partitions. George Andrews, Kimmo Eriksson, Cambridge University Press

Reference) An introduction to the theory of numbers. G. H. Hardy, E. M. Wright, Oxford University Press

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218256

Contact)
= Mizuno (A204, +81-88-656-7542, mizuno@pm.tokushima-u.ac.jp)

18:00)

(Office Hour: 7K 17:00 %5

Seminor and Exercise in Information Science
Motoyuki Suzuki|- Associate PROFESSOR / INRUATON SUENE, INORVATION SCENCE a0 ITELLIGENT SYSTevs, SYsTevs Ivsowion ExGveeRG
Kazuyuki Matsumoto|: AssistaNt PROFESSOR / INoRuirio Stevce, FoRvamioy Scevce avo INTELGRNT Systevs, Systevs Inowrioy Exciveeki
Masami Shishibori - AssocistE PROFESSOR / INfoRuTioy SCeNce, Ieorvarioy SCsce axb INLLGet Systevs, Systevs Iwovtos ENivegR
i i \
| I
i

6 units (compulsory)

i
i
‘Yoshio Mogami - Associate PROFESSOR / Iieorumos Scece, INrorvamos e avo INTELLGENT Svstevs, SysTevs ooy ExGiveean
Hitoshi Tokushige - Associate PRoFessor / Iioratiox S, INeoryinioy SUENCE a¥d INTELLGENT Sistevs, Sisteys oty ENGNEERING
Shun Watanabe|- Assistant PROFESSOR / INfoRwTioy: SCeNce, INeorarioy SCsce axp INTELLGeNT Systevs, Sysevs Iiwovmoy ENGINEERiNG
Stephen Karungaru-Githinji- Associate PROFESSOR / IVELIGET SYSTEvs, INFORVATON SUENCE AXD INTELGENT SsTevs, Sistews Iowwtoy ENGINEERING
Kenji Ikeda - Associate PROFESSOR / INTELGENT Sistevs, IxromaTioy SCnce o INTELLGENT Sistevs, Systevs Iswouto EaneeRg
Masao Fuketa'- AssociATE PROFESSOR / INTELLIGENT Systevs, INFoRMATION SCENCE AND INTELLIGENT SYSTEMS, SyStewss InNovirioN ENGiNeERG
Kazuhiro Morita'- Associste PROFESSOR / INeoryamo SCENce, INFoRuATIoN SCENCE 4D INTELLIGENT SysTevs, Systevis Insovamox ENciveeRG
Hiroaki Ogata)- Associate PROFESSOR / INLUGENT Sisteys, FORVATON SCENCE D INTELLGENT SySTews, SYSTevs. Ivowros Exveeei
Hiroyuki Mitsuhara/- Associate ProFessoR / INwicast Sisteys, Ieorumos Suesce o IiewuGeNr Systeus, Systeus Iwowioy ExciveeRing
Koji Kashihara - Associare Proressor / smute oF TechoLocy ax Sece
Momoyo Ito- AssiSTANT PROFESSOR / INTELLGENT Sistevs, INroRaTiox SCNce 4o INTELLIGENT Sistevs, Systevs [iwoutoy ENaieeRG
Masahiko Sano - AssocisTE PROFESSOR / Apud [seorwsrioy Meois EXGNEERING, INeorvarioN SCsce xb INTELLIGNT Systevs, Sysevs Iiwovton ENciveeRive
Kenji Matsuura - Associate PRoressor / Apueb Iivorwariox Meois ENvechiG, IveoRumos Suesce o IeLLGeNT Systevs, Systeus Ivowioy ExciveeRing

Target) Improve presentation skill, writing technique, discussion ability, and basic knowledge about the
information technology.

Outline) (1) Students groups present the research theses of their research groups and basic of information
related to them, (2)Each student introduces information technology and others in English, and (3) Each
student presents his/her master’s thesis.

Style) Practice, Excercise

Goal)

1. Development of knowlege of information technology.
2. Improvement of writing skill.
3. Improvement of presentation skill.

Schedule) 1. Orientation 2. Introduction to the research topics of each reaserach group (1) 3. Introduction
to the research topics of each reaserach group (2) 4. Introduction to the research topics of each reaserach
group (3) 5. Introduction to the research topics of each reaserach group (4) 6. Introduction to the
research topics of each reaserach group (5) 7. Introduction to the research topics of each reaserach
group (6) 8. Introduction to the research topics of each reaserach group (7) 9. Introduction to the
research topics of each reaserach group (8) 10. Introduction to the research topics of each reaserach
group (9) 11. Introduction to the research topics of each reaserach group (10) 12. Introduction to the
research topics of each reaserach group (11) 13. Introduction to the research topics of each reaserach
group (12) 14. Introduction to the research topics of each reaserach group (13) 15. Introduction to the
research topics of each reaserach group (14) 16. Information technology on the reserach topics of each

reaserch group (1) 17. Information technology on the reserach topics of each reaserch group (2) 18.
Information technology on the reserach topics of each reaserch group (3) 19. Information technology on
the reserach topics of each reaserch group (4) 20. Information technology on the reserach topics of each
reaserch group (5) 21. Information technology on the reserach topics of each reaserch group (6) 22.
Information technology on the reserach topics of each reaserch group (7) 23. Information technology on
the reserach topics of each reaserch group (8) 24. Information technology on the reserach topics of each
reaserch group (9) 25. Information technology on the reserach topics of each reaserch group (10) 26.
Information technology on the reserach topics of each reaserch group (11) 27. Information technology on
the reserach topics of each reaserch group (12) 28. Information technology on the reserach topics of each
reaserch group (13) 29. Information technology on the reserach topics of each reaserch group (14) 30.
Poster presentation of Master’s thesis 31. Orientation of English presentation 32. English presentation
(1) 33. English presentation (2) 34. English presentation (3) 35. English presentation (4) 36. English
presentation (5) 37. English presentation (6) 38. English presentation (7) 39. English presentation (8)
40. English presentation (9) 41. English presentation (10) 42. English presentation (11) 43. English
presentation (12) 44. English presentation (13) 45. English presentation (14) 46. Orientation of oral
presentation of master’s thesis 47. Presentation of master’s thesis (1) 48. Presentation of master’s thesis
(2) 49. Presentation of master’s thesis (3) 50. Presentation of master’s thesis (4) 51. Presentation
of master’s thesis (5) 52. Presentation of master’s thesis (6) 53. Presentation of master’s thesis (7)
54. Presentation of master’s thesis (8) 55. Presentation of master’s thesis (9) 56. Presentation of
master’s thesis (10) 57. Presentation of master’s thesis (11) 58. Presentation of master’s thesis (12) 59.
Presentation of master’s thesis (13) 60. Presentation of master’s thesis (14)

Evaluation Criteria) S EDIEORA N ZHNE T3,
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216762
Student) Able to be taken by only specified class(es)

Contact)
= lkeda (C403, +81-88-656-7504, ikeda@is.tokushima-u.ac.jp) (Office Hour: Wed. 15:00-18:00)

Laboratory in Information Science 10 units (compulsory)

Teacher of course

Target) To conduct research leading to the awarding of masters degrees.

Outline) To conduct research in the Natural Language Understanding, Document Processing, Multimedia
Information Retrieval, Image Processing, Movie Image Processing, Voice Recognition, Autonomous Agents
Design, Internet Security, Intelligent Software, etc (seminars, portfolios etc).

Style) Lecture in combination with Portfolio

Keyword) information science, software engineering

Notice) Course plan differs depending on the laboratory you choose.

Goal) To present the results of your research related conferences, departmental research meetings, etc.

Schedule) 1. After the student selects the subjects, research can be carried out at the laboratory. However,
the course contents are as shown below. 2. WHEHEIRFICE 1) 2 2 — /N —BIBOREICONT 3. HH
LR BMAHETANIA V57 2 —2ICBT BI%E 4. WWW BIBIRE S 2 7 Mc BT 2 HEHER 7 « VY
VY IFRIZT B8 5. 5 —igh S ORGSR BB 6. MEILEIENIC &£ 3 IR SuR s I Y
TG 7. blog ZHRE U7 REUICLICBIT 2% 8. Web 11 A 5% @il iz s 2 7 b D
9. A5 RIS LOEREMN N S —MEDRPINLERIGIE 10, 791 2N — 2D
V772850 T AOHE 11 Web X—Y DERSHEAMICH T 2% 12, BE2RBT 25 H G
JRDEERRIBIC RIS 20198 13, KRR L Z B RE L 225t & ZBOMEANTICBI T 2078 14, B
HH7 70 —FICED Web BMA—V U VT2 574 15 BUILAICED < il B E SR
BW%E 16, 1EF ¥ 27— ARIGGEARBHREIC B 1 2 BESCEH B RICBI 3 5 Dt

Textbook) None

Reference) Using papers for each research field.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216761

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218256
http://pub2.db.tokushima-u.ac.jp/ERD/person/173163/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/174482/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10762/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10745/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/80211/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/189118/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/82302/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10759/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10764/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10751/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10761/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/73176/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/214639/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/207321/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/10880/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/73057/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216762
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216761
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Systems Innovation Engineering — Optical Systems Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects Lecture in Optical Materials and Devices, Part 3 ...Tanaka - Part-time Lecturer.......................J o6l
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581, ...t 87 Lecture in Optical Information Systems, Part 1 ...Suyama - Undecided .................coiiiiina... 96l
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering Lecture in Optical Information Systems, Part 2 .. Niki..............ooiiiiiiiiiiiiiiiiien. 96l

« First-line men with experience of practical DUSINESS. . ...........ouiiuiiuiniiuiiiii i [83 lecture in optical system engineering ...Part-time LeCIUIEr ... ........uuuertnnentnr e anenneneanenenn.. 6l
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer.................covueuenenenennns B8l Practice of presentation ...Teacher Of COUSE. .. ...........iunuiiiitiii it 96l
Long-term Internship (M) ...Yamanaka ..............c..iuiiuiuiiniiiiiiiiiiiiiiiiiii e, 188 Intellectual Production Techonology Seminar ...Teacher of course..................ooiiiiiiuiinao.... o/
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida + Tamaari - Part-time Lecturer. ... . 139 Advanced Lecture on Semiconductor Nanotechnology ...Tsu s Kitada .............c..oouiininninann.n.. 97
International Advanced Technology and Science 1 ...Murakami..............oooooiiii.. 89 Advanced Lecture in Statistical Mechanics and Thermidynamics ... Mori........................... o7
International Advanced Technology and Science 2 ...Murakami.............o.vuiireniiineneanennan.d 139 Differential EQUations ... Fukagai................otunerntne ettt e 07
Presentation Method (M) ...Graduate School of Advanced Technology and Science........................ 90|
Internship (M) ... .. 90 e Specialized Exercise and Experiments
Venture Business (M) ...............o i 20 Optical System Eigineering Seminar, Part 1 ...Teacher of COUISE..............ceeuuneerrneeeunnneeons

Optical System Eigineering Seminar, Part 2 ... Teacher of COUSE..........ovreurerinreninrenenenn.nd

e Common Subjects Optical System Engineering Laboratory ...Teacher of COUISE .. ... ............uuueeeeneeeeeeeeeeeenn..
Advanced Theory of Complex System Engineering ... Ueta............ ... ...t 90l
Advanced Theory of Semiconductors ...Nishino .............. ...t 90)

Advanced Electrical Control System ... Yasuno ................o.eiuintiniirenenreieaienaiennenenn.. o1l
Advanced Theory of Electrical Communication ...Oie................. .. ..o, o1l Introduction to Inte]]ectua]. Prgperty N 2 units (selection)
Advanced Circuit Theory ...Nishio c UWate . ... ...ttt o1l Akio Fujii - Visms Proressor, I\S/{[‘ll]::]?lgfg %;;ﬁ;zﬁiﬁiﬁ:& ﬁtﬁfagﬁmi EEEEEEE
Human Sensing ... Fukumi...............ooii e 92
Photonic Device .. HAraguchi ...~ ~.vvoeeo oo 97 Target) Understanding the basic systems and importance of protection and practical use of intellectural

property based on some examples.

Electronic display ...Suyama......... ... 2 Outline) It is necessary for a working staff in a company, a university, etc., in a future.t is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic

° Departmental Subjects systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Superconductivity and superconducting materials ...Kishimoto..............coiiiiiiiiiinenenn.... 93
. . Style) Lecture
Methods for analysis of mathematical phenomena ...Imai ...................coiiiiiiiiiieinnnan... 93| Keyword) intellectual property, patent law, protect and use of intellectural property
Advanced Computational Science ...Takeuchi..............o.oiuiiuiiiiii it 93 Requirement) No requierement
Optical propertics of materials ... Haraguchi ........... ... .. ... . i 93 Notice) L 4 HHOETHEE AD, HFEPMBICIIENHOMEZE T5.
. e . Goal)
Advanced lecture on optical communication system ...Goto...............ooviiiiiiiiiiiiiaiian. 1. Understanding concept of intellectural property right.
Macromolecular Design ... Tanaka. ... ..............uoeeuneeenee et o4 2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
. . - 3. Understanding on basical practical use of intellectural property.

Advanced Materials Chemlstry L TeZUKA .« o e e 194] Schedule> 1. %[]H"]E)Tﬁ*@toi (B%i%ﬁ;)‘ 2. %ﬂﬁ@@fﬁ*@%ﬂﬁ@fﬁ% (ﬁ;’l;: ﬁ)}%%) gﬁ%%ﬂ‘) 3, %ﬂﬁ"]ﬁﬁﬁ*@%ﬂﬁ;
Optical COMPULING ... YAMAMOTO . . . ..ttt ettt ettt ettt et e ettt et e e e e et e e e nns o4 OWEE GHIT - EHIEETIES) (B 4. REF7em & RRPREEE (BOF) 5. RERPHEIH & INEFERE (33)

) ) N h () 6. MNFTEREOSEE 2 DM (3 K% BFRTN (5 7. SHOBFRB X M
Virtual Reality .. NiKi........o.ouiite ettt e et e e e e 03] DHO S (B 8. LA— L - HA - JRHUTEOBIVIE (BIF) 9. RPN O B TR I
Three-dimensional Image Processing ... Kawata ..............o.uiuoiuintmtintntneiiiineanenns 93] Zruic B <- (L) 10;&@Flﬁﬁ§fﬂﬁfﬁ§N?%ﬁiﬂﬁgﬁ-ﬁé’%i@%ﬁ%E- (U—!V‘]) 11;'_&?’1‘155%

. . . ) DBISICE T ZHME M) 12, W78 & RedrteRE (RED) 13, AR O AN & i (EEIEIC K 2

Lecture in Optical Materials and Devices, Part 1 ...Haraguchi * Part-time Lecturer..................... 9l HREEET) R 14, FMEORIH &EM FEEREIC X 2 HREHEET) BHE) 15, FIRHEOF
Lecture in Optical Materials and Devices, Part 2 ...Goto ..., 03] JHEVER (R K 2 BREMSGT) @) 16, LA— IV - HX - RIWTEOHHSE EHRER)
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Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756

Student) For the course students and other graduate school students.

Contact)

= School Affairs (Office Hour: HED> 5 58153053 7 5 17K1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiurn o Exaneee
First-line men with experience of practical business -Par-TivE LECTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 1%/1% 2 HAHLDFAEMNRD SN TS, 5 ULAEHE2RT, BIFIETK 14205 16 I
BT TRAEFEN Y F v — 3 4 1000 Hatilly 2 J2MiL, 20 HERIEEER S 170, S5 b dEinc
RHERHE ZMEL TOL ZEOHEERICELEDD 340, TOESER, 5 LARRcbED 0T, il
BUMOMNIEA & < U K EESERBERE D SR L Tl S e TE < U igER MERRAM) BEN%
B TH B,

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) AP T DRGHITHIS L 95, WHALAR, BHASEL, DROZ#HZADZVEELH
20T, <NKNBITET B L. o Gickd, LPLEHOWRELND S,

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / P s Desay Systevs ENanemivG For INeastaucTures, Cvi. asp EXVRONVENTAL ENGiNeeRiNG, INTELLIGENT STRucrUREs ap Mechavics Systevis ENGiNeeRG

Emi Morimotol- AssistaNT PROFESSOR / PLawiNG D Desioy SYStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONMENTAL ENGINEERING, INTELLIGENT STRucTUREs AXp Mectanics Systevs ENieERG
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of “Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[g8), “Long-term Internship (M)”(0.5,
=p[BY), “Advanced Lecture in Theory of Business Models”(0.5, =pB9, “Project Management”(0.5, =pZ)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” ”A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,’The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture ”"Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the doctor former term course. And, the number
of taking lecture people is restricted to do intensive learning. (20-25 people will be made an upper limit.)
It is selected with some means in case of a taking lecture person many.

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S I AR OB R SO 2 &)
= Morimoto (BIER2ZEBHFE € > ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 I ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 RA7

(Office

Long-term Internship (M) 6 units (selection)
Hideo Yamanakal- Proressor / PG o Desiay Svstevs ENIveeRiG For INerastrucTures, CviL an EvRNMENTAL ExeiveeinG, INTELuiGENT SrucTures axp Mectiawics Svstevss Exciveerivg

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216756
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216805
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/153030/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216616
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
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practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies
Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.
Goal) Grasping abilities for practical engineers by studying activities in company and so on.
Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
Student) Able to be taken by only specified class(es)
Contact)
= Nishida (The Center for Innovation and Creativity Development, +81-88-656-7619, nishida@opt.tokus
hima-u.ac.jp) (Office Hour: (Bl #EB¥& % —, 088-656-7619, nishida@opt.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 7«1+ A7
D —SEHEC LIS EROB R E B0 C &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- Proressor / P o Desay Systes ENaemivG For INeastaucTures, Cvi. asp ENvRoNVENTAL ENGiNeeRiNG, INTELLIGENT STRucTUREs axp Mecnavics Svstevis ENciveeRG

Atsuya Yoshida - Proressor / Iistmute o Sooo-Arrs aw Seinces, [ Tomoko Tamaari!- AssistaNt PRoFessor / Ceiek for Cowusimy Revriizatos

Part-time Lecturer

Target) R AJAEZAHUBE DO DE P R A EF N OMEL EBNCEHET 3.
Outline) - R AIAE LMK D D « BBIRE LD 7DD E Y X AZFHDIEM & €Y 2 2T F MG AE HEMIC

BET2, cnsoF/RICKD, HIRCHEET 2 FERRISHET 2887, HELWHDFH - HratkzE2
BHEES, - EIVRRAEFIE, HUSREE - ESEFEE TV, BERET TV, il - e, ICT

HHET VD RIS 5. ABEE, ICT IEAEESIFE YRR TWA ED | 2020 EIcT 220
T30 4 A MEHETHAROME L SHHZINTH S EBIT & i UEET 2,

Requirement) JEEHIZFHIE LT, EBBICEIAT 2 FEAE, 3OBEIZFEE) XEA L KMADHAIZDONWT
1F, CEFESEICRIER L TV B THEIA - KA T A RAE ) Je, HUSAIEL L —EFICHAE L EE 0.

Notice) i N THIET 2. HEGEPNELZSBRABIUOHP K TALTZ2OTHERTZIIE, <<
2%, PR 22 FEE VR AT TIOVRRR >> T RS THZEF v v SR, COEPHELTACHEET 3.
e T—= VT (PAN—HE) bIHT 2., ORH#EER-1HIBHAE Y 2 AT 7)) R A IS A58
22« 11 A27 H ()~ 11 A28 H (H) EBYEE G 1R~ 5 12 Bl) OFP§#EE-2(0ICT EY 2 A€
T ¥ 12 H21 H (K HEEEF v 82 GE 13\ ~ F 15 |) O8fae * 11 H 27 H (4)20:15-21:45
A7 BB TRWEZITS.  SMAH (&g 3,000 )

Goal)

1. AT, BTERD 5N TV ARSI E OB 5, BV 2 ofuc, ¥igh, BAH, AA,
@il )1, ICT 1% EHT 3.

2. TRCEBHRTZ2ZEZAME I LAWY, ZFEAPETZNZASIBRL, HBEIT285%2RMt32 2
LT, MAENELTOERZHIET.

Schedule) 1. 71 &> A5 S (EEKFESR) 2. HIREA & TH-E - 3 - EOBER-EMAIT (BT
F) 3. #ulsipEE S UC oM & iR AR (BEOMBEN2E), WRAEMT (F) Bl £50<
D) 4. MR & U COMIE & AR REOMENSE), AT (F) B s $50<
D) 5. EREHS 2 TEH U SR EOE O 2 R R L FERIRESE LS - AR) 6. ANV Y —
V720 1000 7B AR, TIERRLTREAH =R GERbtEE, RIUTHRHRES - iEERE)
7. MRS D232 A —F —HlE 0 —F > Z' R U 71 EHEH FERREFAHKR) 8. HiIick?
MO D, 90 7 — L OFHA R ZEH: B TATA « FERE FERH), HMNEK G REEmiE
B) 9. #2200 < D ABA T (V2 &0 MREIFRER) 100 EESUUSE TEIEOM
[ OSBUHMEEHAE (SRS 11 FONERREZ D 72 5 L, n-Husiid: - il 2% 2 8l
WMo —27 > ay Zalihied: BEERESBIZ) 12 AR Z D 72 6 U222 - A - e Y = 2
BT — 27> a v Flih3Ed (R RFEEZ) 13, ICT 3% & st S RFEPR), EEPT @EER
W) 14, ICT HE FHHBM FEEREEER), KN SR 15, ICT HE FHEBM @ S
KREFEHIZ), EHNT EEEREE)

Evaluation Criteria) $Z¥H DS (20%), FV—77 =2« IRV K — b (&7 80%) THHli T 3.

Textbook) EEALAT S 2. 1M, HMZEE LT 3,000 MUY 3.

Reference) #Z¥HICEUTHAN T 2 FE.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843

Student) The person who finished “Introduction to new business” or ” Advanced Lecture in management
Theory of new business “ in all the students enrolled in the course. And, the number of taking lecture

people is restricted to do intensive learning. (20-25 people will be made an upper limit.) It is selected
with some means in case of a taking lecture person many.
Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
Motz ZHo 2 &)
Note) o fEiH « R ICBI§ 2 M&E HulskAl 4 & » & —Ef (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html — AR — L R—

(Office Hour: fFEREEZ &2

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Systevs EvcveeRG, Mecuavicar Exciveenise, INTEiGeNr Steuetumes avp Mecuasics SYstevs ENGNEERNG

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- PRoressor / Prooucrioy Svstevs Exciveeai, Mechavicar ENoivezRisG, INTELLGENT Sthuetures axb Mechavics Systevs ENcivgeRg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216767
http://pub2.db.tokushima-u.ac.jp/ERD/person/10628/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/60579/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/207196/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216843
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
http://pub2.db.tokushima-u.ac.jp/ERD/person/10658/profile-en.html
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Evaluation Criteria) Enterprising behaivior, reports and portfolio.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (M)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216874

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (M)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. [gjnder(st;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216612

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (M) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216597

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Theory of Complex System Engineering 2 units (selection)
Tetsushi Ueta - Proressor / Arue Ivormoy Meis ExciveeRG, Ieorarioy SCesce axp INTELLGesT Systevs, Systevs Iiwovmoy ENGIeERING

Target) comprehension and application of complex systems by using engineering methodlogies

Outline) Complex systems are defined as compound dynamical systems whose behavior and features cannot
be predicted because of their nonlinearities and connecting conditions. This emergence of behavior is not
possible for a single dynamcal system, therefore, connection, coupling, compounding are keywords of this
theory. Emergence of rhythm in biological systems, self organization, chaotic properties in high degrees
of freedom, learning and associative memory are example features of complex systems. In this lecture,
based on physical systems which are ubiquitously found and treated by system engineering subjects,
we study analytical methods to understand these phenomena, bifurcation theory of nonlinear and linear
systems, applied extraction methods of valuable information from observed data, system design methods
of compound dynamical systems.

Style) Lecture

Keyword) complex systems, bifurcation, chaos, nonlinear phenomena

Fundamental Lecture) “Differential Equations (II)’(1.0), “Transient Analysis|/’(1.0), ‘Industrial Basic Physics|’
(1.0)

Relational Lecture) “Advanced Electrical Control System”(0.5, =pPIh, “Advanced Theory of Electronic
Circuits”(0.5, =pl[Z3)

Requirement) none

Goal)
1. understanding of the definition and target area of complex systems
2. understanding of qualitative approach for given dynamical system
3. understanding and application of bifurcation theory

Schedule) 1. examples of complex systems 2. relationship between bifurcation problems and complex
systems 3. comptation of bifurcation parameter values 4. chaos and bifurcation phenomenon 5. chaotic
itinerary 6. emergence mechanism of spatio temporal chaos and its clustering 7. phase transition and
synchronization 8. spatio temporal intermittency and emergence of patterns 9. chaos neural network
10. neuronal circuits as complex systems 11. bifurcations in emergence systems 12. analysis of social
systems 13. survey on complex systems 14. exercise 1 15. exercise 2 16. questions and answers

Evaluation Criteria) The total grade is evaluated by homework reports (70 %) and attendance of the class.
30 %)

Textbook) specified every class.

Reference) Chaotic Scenario of Complex Systems, Asakura-Shoten, 1996 (in Japanese)

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216858

Student) Able to be taken by only specified class(es)

Contact)
= Ueta (AIT 507, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.jp)

afternoon)

Note) oFor comprehension of the lecture contents, a 2-hour preparation study and a 2-hour review are

required. oAll items in the lecture plan are evaluated by reports.

(Office Hour: Wednesday,

Advanced Theory of Semiconductors 2 units (selection)
Katsushi Nishino|- Associate PRoressor / Muexis. s Device Scice, Buecraicat asp Buecrovic Exaivezriv, Systevs Iiwovioy ENciveeRi

Target) To understand semiconductor physics and fundamental device operations for various semiconductor
devices


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
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http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216858
http://pub2.db.tokushima-u.ac.jp/ERD/person/10704/profile-en.html
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Outline) Semiconductor physics, especially behavior of carriers in semiconductor, is described. Properties of
pn junction and Schottky barrier, including non-ideal case, are also lectured.

Style) Lecture

Keyword) semiconductor, metal-semiconductor contact, pn junction diode

Relational Lecture) “Advanced Device Processing”(0.5, =pl6d), “Advanced Theory of Electron Devices”(0.5,
=plE%, “Advanced Optoelectronic Devices”(0.5, =pZ0)

Goal)
1. To understand behavior of carries (such as scattering mechanisms) in semiconductor
2. To solve diffusion equations in simple conditions
3. To understand properties of pn junction and Schottky barrier

Schedule) 1. Crystal Structure 2. Energy Bands 3. Carrier Concentration at Thermal Equilibrium 4.
Carrier Transport 5. Phonon 6. High-Field Effect 7. Continuity Equations and Diffusion Equations of
Carriers 8. Band Structure of Metal-Semiconductor Contact 9. Current Transport Processes of Schottky
Barrier 10. Charcterization of Schottky Barrier Height 11. Ohmic Contact 12. Band Structure of
pn Junction Diode 13. Capacitance-Voltage Characteristics of pn Junction Diode 14. Current-Voltage
Characteristics of pn Junction Diode 15. Heterojunction 16. Examination

Evaluation Criteria) Report 50%, Examination 50%. More than 60% is required to pass this class.

Textbook) Physics of Semiconductor Devices, by S.M.Sze

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216816

Contact)
= Nishino (E #f 2 FFd A-5, +81-88-656-7464, nishino@ee.tokushima-u.ac.jp)

Advanced Electrical Control System 2 units (selection)
Takashi Yasuno - Associate Proressor / Eieemwic Exeror Evveewe, Fiscrricar avp Fuscrrovic Bciveewic, Svstevis Iwowmoy Excivezaivg

Target) This class introduces the basic principle of making to high performance and the intelligence in
control system used for an industrial machine. And the control design of various control systems is
understood.

Outline) The control system configuration used for the industrial machine is described, and applications of
intelligent control method using fuzzy reasoning and neural net works are introduced. Moreover, Current
topics of fields mentioned avobe are introduced.

Style) Lecture and excercise

Keyword) Motion control, Robotics, Fuzzy, Neural network, Genetic algorithm

Relational Lecture) “Advanced Lecture of Intelligent Information Processing”(0.5, =p[Zdh, “Advanced Control
Theory”(0.5, =plI2)

Notice) The lecture form might be changed according to the number of attending a lecture.

Goal)

1. The congfiguration of the control system used for an industrial machine should be understood.
2. The intelligent control method should be understood.

Schedule) 1. Control object 2. Motion control system 3. Two degree-of-freedom control 4. Design
method of feedback controller 5. Design method of feedforward controller 6. Fuzzy sets 7. Fuzzy
reasoning method 8. Control sysytem application of fuzzy reasoning 9. Artificial neuron model 10.
Neural network 11. Learning algorithm of neural network 12. Control system application of neural
networks 13. Genetic algorithm 14. Control system application of genetic algorithm 15. Conclusions
16. Return of report or examination

Evaluation Criteria) Total evaluation based on reports, examinations or presentations.

Textbook) The print is distributed.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216722

Student) Able to be taken by only specified class(es)

Contact)
= Yasuno (E # 2 Pk B-5, +81-88-656-7458, yasuno@ee.tokushima-u.ac.jp) (Office Hour: Monday, 1

5:00-17:30)

Advanced Theory of Electrical Communication 2 units (selection)
Takahiro Oiel- Proressor / Euecrics. v Eeermovic Systevs, Euecrnicar axp Buecrrovic Exoiveeeiyg, Systevs Iwowmoy’ ENGieeRG

Target) Understanding analysing techniques of the communication system and multi-nodes networks.

Outline) This lecture is concerned with the study of concept of computer networks which realize the
multi-node communication. The contents of those articles related with computer networks are presented at
seminars. (Lecture style)

Style) Lecture

Keyword) digital communication, computer networks, network architecture

Fundamental Lecture) “Communication Systems/’(1.0), ‘/Applied Communication Engineering’(1.0), “‘Computer
Networks’(1.0)

Requirement) Students are required to have a good understanding of undergraduate-level communication
engineering and related subjects.

Goal)

1. Understanding the control techniques and implementation of computer network application. (Week 1-8,
11-15)
2. Understanding the secure techniques of the communication system. (Week 9-16)

Schedule) 1. Overview of digital communication 2. Mathematical preparation 3. Network architecture 4.
Physical layer in fixed and wireless networks 5. Datalink layer in fixed and wireless networks 6.
Network layer and routing 7. Transport layer 8. Traffic control 9. Security in fixed and wireless
networks 10. Synmetric cryptography and public key cryptography 11. Session layer 12. Presentation
layer 13. Application layer 14. Implementation example of application layer (HTTP, SMTP) 15.
Implementation example of application layer (DNS, SNMP) 16. Wireless networks

Evaluation Criteria) Evaluated by presentations and submitted materials in seminars.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216771

Student) Able to be taken by only specified class(es)

Contact)
= Oie (E-3F-C-1, +81-88-656-7479, alex@ee.tokushima-u.ac.jp)

Thursday 16:50~ 17:50)

Note) Taking this class, it is necessary to do 2 hours preparation and 2 hours reviewing for every class (2

hours) in order for your understanding and taking credit.

(Office Hour: Tuesday 16:20~ 17:20,

Advanced Circuit Theory 2 units (selection)
Yoshifumi Nishio - Proressor / It Nerworks s Cowporer Scevce, Fiscrnicar avo Fuscrrovic Exciveennsc, Svstevis Iwowmoy Excivezaivg
Yoko Uwate - AssistaNt PrOFESSOR / Inteuigext Nerwokks avp Cowpurer Scievce, Euecrnica avo Euecrrovic Bxciveeknsc, Svstevis Iwowmo Exaiveekivg

Target) Analysis method of nonlinear circuits, and behavior of nonlinear oscillatory circuits and its
applications are lectured.

Outline) Modeling of nonlinear devices, DC analysis and transient analysis of nonlinear circuits, and
steady-state analysis are lectured. Synchronization and chaotic phenomena in nonlinear oscillatory circuits
are introduced and their applications to information and communication engineering are discussed. (Style:
Lecture)

Style) Lecture and excercise
Keyword) nonlinear circuits, circuit analysis, oscillatory circuits

Fundamental Lecture) “Electrical Circuit Theory (I) and Exercise’(0.7), “Electrical Circuit Theory (II) and
Exercise’(0.5), “Network Analysis’(0.3)

Relational Lecture) “Advanced Theory of Complex System Engineering”(0.5, =pR0)
Requirement) Students are required to know how to analyze basic linear circuits.
Notice) Course is taught in English.

Goal)
1. Understanding of analysis methods of nonlinear circuits.
2. Understanding of behavior of nonlinear circuits and its applications.

— 9] —
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Schedule) 1. Modeling of nonlinear devices. 2. DC analysis of nonlinear circuits by Newton method. 3.
Transient analysis of nonlinear circuits. 4. Steady-state analysis of nonlinear circuits (for 4 lectures).
5. Synchronization phenomena in nonlinear oscillatory circuits (for 2 lectures). 6. Chaotic phenomena
in nonlinear oscillatory circuits (for 2 lectures). 7. Engineering applications of nonlinear circuits (for 4
lectures). 8. Conclusions and final examination.

Evaluation Criteria) Final examination 80% and exercise 20%.

Textbook) None.

Reference)

o Akio Ushida and Mamoru Tanaka, “"Nonlinear Circuit Simulations,” Corona Publishing Co.
o S. Smale and M.W. Hirsch, "Differential Equations, Dynamical Systems, and Linear Algebra,” Academic
Press.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216580

Student) Able to be taken by only specified class(es)

Contact)
= Nishio (D-7, E-3F-South, +81-88-656-7470, nishio@ee.tokushima-u.ac.jp)

Note) ¥Z3E% 3213 2RI X, 2 I OEEERRIMIC 2 RO PH & 2 KHOEEZ L2 S5 A TREEZR T2 C
&M, BEEOHYE L MAIE D7D ICETH S,

Human Sensing 2 units (selection)

Minoru Fukumi'- Proressor / Iieoruiros Soece, Ieoratioy SUSce b INTELLGNT Systevs, Systeys Iovon ENGINEERG

Target) This lecture aims to understand the latest topics in a field of Intelligent systems, and to obtain
advanced knowledge and technologies.

Outline) This lecture teaches the advanced topics in intelligent systems. The main items in this lecture are
softcomputing and human sensing, including face information processing and its computer practice and
biological signal processing.

Style) Lecture and excercise

Keyword) soft computing, human sensing, human information processing

Goal)

1. To understand the latest topics on Intelligent systems.
2. To learn the trend of a domestic and foreign research on related topics.

Schedule) 1. Topics in Advanced Intelligent Systems 2. Topics in Advanced Intelligent Human Sensing 3.
Topics in Brain Information Processing 4. Topics in Advanced Softcomputing techniques 5. Psychological
Knowledge and Neural Network Model 6. Topics in Advanced Face Information Processing 7. Topics
in Advanced Biosignal Processing 8. Topics on applications in Advanced Softcomputing techniques 9.
Statistical Learning Algorithms 10. Topics in Eye Tracking and Its Applications 11. Topics in OpenCV
applications 12. Topics in EMG and EEG researches 13. Exercise in Advanced Intelligent Systems 14.
Exercise in Softcomputing 15. Exercise in Human Information Processing 16. Discussion

Evaluation Criteria) Attendance (30%), practice(10%), report (60%)

Textbook) no special book

Reference) % - HEHICIEE T 5.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216854

Student) Able to be taken by only specified class(es)

Contact)
= Fukumi (D210, +81-88-656-7510, fukumi@is.tokushima-u.ac.jp) (Office Hour: <:li&H,15~ 18IKf)

Note) o 7 ZA P AE—A—Z L Tk - B 21T 55BN H 5. o BEHNOERE R L F— X
D EHii S 5.

Photonic Device 2 units (selection)

Masanobu Haraguchi - Proressor / Opricat Marerisis oo Devices, Opricat Systevss Exciveerny, Svsevs ooy Exeiveean

Target) To understand the principle of the current optoelectronic devices, e.g., Light Emitting Diodes, Laser
Diodes and so on. To develop ability to solve various problems in optical device application.

Outline) This course will cover topics on current optical and optoelectronic devices. Topics treated include
Light Emiiitng Diode, Laser Diode, Solar Cell, Optical Modulator and Nonlinear Optical Devices.

Style) Lecture

Keyword) optoelectronic device, optical device, light emitteing diode, laser diode, optical modulator, Solar
cell

Relational Lecture) “Optical propertics of materials”(0.5, =pP3), “Lecture in Optical Materials and Devices,
Part 17(0.5, =p03)

Requirement) Students should have fundamental knowledges about semiconductor physics and devices for
undergraduate students.

Notice) #23¢% 2 1J B 1%, 2 INFIRIDEZZEREHIC 2 KR TH & 2 FHOEEZ L7 5 A TRFERZT 5
&, EEEOMME L B O DI RETH D,

Goal)

1. Students can explain the principle and structures for light emitting devices.

2. Students can explain the principle and structures for photodetector and solar cell.
3. Students can explain the principle of light modulators.

4. Students can explain the principle of nonlinear optical devices.

Schedule) 1. Introduction 2. Interaction between Light and dielectric materials 3. Semiconductors and
other optical materials 4. Optical properties of semiconductors 5. Semiconductor PN-junction 6. Light
Emitteing Diode 7. Application of Light Emitteing Diode 8. Laser Diode 9. Application of Laser Diode
10. Photoconductor Cells 11. pin photodiode 12. Solor cell and amorphus-semiconductor optoelectronic
devices 13. Optical Modulator 14. Nonlinear optical devices 15. Integrated Optical Devices 16. Final
Examination

Evaluation Criteria) Activity: 20%, Reports: 40% and Final Exam.:40%

Textbook) i, M=, YW - 7N R LADHERE, BHEES 1999

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216857

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Electronic display

2 units (selection)
Shiro Suyama - PrOFESSOR / Opmcat Maewists ap Devices, OpricaL SYsTEMS ENGINEERING, SYSTEMS INNOWATION ENGINEERING

Target) To understand the history of developments, technical trends, and technologies of electronic display.

Outline) This course will cover the history of developments, technical trends, recent topics, and technologies
of an electronic display. This course is related to indutories.

Style) Lecture

Notice) JEDMHE, JeFEMNABRICOVTUL, BERIE T3,

Goal)
1. To understand fundamental technologies of an electronic display
2. To understand fundamental technologies of devices for an electronic display
3. To understand a technical trend of an electronic display

Schedule) 1. H-7+ 2 7L A DM, RGO 2. FEF7T 1 A7 LA BLOHEHRS R 7 L0 3. H
GRS (759 V%, CRT), TLEYay 4. HEHAEL WHOMEERET « 27 LA (LCD) ®
HARBE 5. B SEOWET « A7 LA EREEEE 6. HAE: 75 X< 574 27 LA (PDP) 7.
HEARL L2 haLSkye VR (BL) T4 A7 LA 8 HEE: 74—V FIIvrars+ATLA
(FED) 9. BRI BHRT + 27 LA 10, AL RHOBHUT + 2 7L+, BEIAIKA LED 7+
ATVLA 1L BFT A AT LA OB EBERE 12, BT« A7 LA OEE & ZDOFHG 13, 37
T4 AT LA M 14 SET ATV A 2 WYSIRT 15, SR T 2 ATV A B@EIRTAR E DR
FroHIm

Evaluation Criteria) Evaluation with report

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216773

Student) Able to be taken by only specified class(es)

Contact)
= Suyama (opt409, +81-88-656-9425, suyama.shiro@opt.tokushima-u.ac.jp) (Office Hour: 17:00~ 18:00)

Note) #ZE% 3213 ZB¥ICi, 2 N OBEREEIC 2 RO THEE 2 IFHOEEREZ U725 A TREEZRIT S Z
&S, BB E AR O 7 DICHETH S,
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Superconductivity and superconducting materials 2 units (selection)
Yutaka Kishimoto|- Proressor / Opricst Maeriais axp Devies, Opricat Systeus ENGeeRiG, Systevis Insovmoy ExciveeRn

Target) To understand basics and recent developments in superconductivity.

Outline) This class reviews quantum mechanics and introduces superconductivity and recent superconducting
materials.

Style) Lecture

Keyword) superconductivity, Cooper pair, superconducting energy gap, density of states, anisotropic
superconductivity

Goal) To understand the outline of superconductivity.

Schedule) 1. Introduction to superconductivity 2. Review of quantum mechanics (1), Schrodinger equation
and wave function 3. Review of quantum mechanics (2), operators and expected values 4. Review
of quantum mechanics (3), perturbation theory 5. Free electron model of metals 6. Phenomenological
theory of superconductivity 7. To understand Meissner effect on the basis of quantum mechanics 8.
Formation of Cooper pair 9. Formation of superconducting energy gap 10. Density of states, and energy
gap at finite temperatures 11. Introduction to Nuclear Magnetic Resonance method 12. Frontier of
superconductivity (1), strong coupling superconductor 13. Frontier of superconductivity (2), heavy Fermion
superconductor 14. Frontier of superconductivity (3), copper oxide high Tc superconductor 15. Summary

Evaluation Criteria) Reports on several subjects in the class.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216770

Contact)
= Yutaka Kishimoto (A202)

Methods for analysis of mathematical phenomena 2 units (selection)

Hitoshi Imai|- PRoressor / Puawic ax Desoy Systevs EGNeerN ror INRaSTRUCTURES, CIVIL 4D EXVRONVENTAL ENGINGERING, INTELLIGENT STRUCTURES ap Meckanics Svstevis ENGIeERING

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced. Especially, those in numerical
analysis are focused on.

Style) Lecture

Keyword) mathematics, numerical analysis

Fundamental Lecture) “Numerical Analysis/’(1.0)

Relational Lecture) “Advanced Computational Science”(0.5, =p[53)

Requirement) Only the premise that have studied basic mathematics.

Notice) 3% %1 2, 2 IFRIDRERIIEIC 2 O PE & 2 HHOEE 2 L2 5 A TREEZZIT S
T, BEEQMEE BT O 7D ETH S,

Goal) Being able to understand a numerical scheme to one-dimensional boundary value problems for the
Poisson equation

Schedule) 1. Introduction to computer 2. Common sense in numerical computation 3. High-speed
computation (Parallel computing) 4. Finite difference method I 5. Finite difference method II 6. Finite
difference method III 7. Finite difference method IV 8. Finite element method I 9. Finite element
method II 10. Finite element method III 11. Finite element method IV 12. Boundary element method
I 13. Boundary element method II 14. Boundary element method III 15. Iterative method

Evaluation Criteria) Evaluation by the report.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216717

Contact)
= Imai(A220, +81-88-656-7541, The inquiry by means of the cellular phone or E-mail is not acceptabl

e) (Office Hour: Office hours: Thursday 14:00-15:00)

Target) This class provides the basic technology for numerical calculation for the differential equation.

Outline) The numerical calculation methods for the differential equation are introduced.

Style) Lecture

Keyword) numerical analysis, numerical computation, differential equation

Fundamental Lecture) “Numerical Analysis/’(1.0), ‘Basic Mathematics/#§(73 157 1°(1.0), “Basic Mathematics
[BRSIRESTAE T1°(1.0)

Relational Lecture) ‘Methods for analysis of mathematical phenomena’(1.0), “Numerical Analysis/’(1.0)

Requirement) Students have to understand basic mathematics of undergraduate-level.

Goal) To understand principle of numerical calculation methods.

Schedule) 1. Introduction to numerical simulation 2. Mathematical model 3. Lagrange interpolation 4.
Spline interpolation 5. Least squares method 6. Finite difference method 7. Arbitrary precision
formula 8. Application to ordinary differential equation 9. Application to partial differential equation 10.
Gauss-Seidel method 11. Successive Over-Relaxation method 12. Explicit method 13. Implicit method
14. Crank-Nicolson method 15. Numerical instabilities

Evaluation Criteria) Assignments count 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216628

Student) Able to be taken by only specified class(es)

Contact)
= Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp) (Office Hour: AKl#H
14:00-15:00)

Optical propertics of materials 2 units (selection)
Masanobu Haraguchi|- Proressor / Ormcat Mareiais s Devices, Oprcat Systevs ExcieeRi, Svstevs Ivowrioy ExGiveeRnG

Target) To understand the princeple of optical response of atoms, melecules and crystals. To develop ability
to apply such optical phenomena to applications.

Outline) With quantum mechanics, we lecture optical process of materials. This course will cover the
following topics: optical propaties of materials for enegineering, classical electromagnetic theory and
optical property, optical transitions and optical process of atoms, molecules and semiconductors.

Style) Lecture

Keyword) quantum mechanics, condensed matter, optical process, semiconductor

Relational Lecture) “Photonic Device”(0.5, =pB2), “Lecture in Optical Materials and Devices, Part 17(0.5,
=pB3)

Requirement) Students should have fundamental knowledges of quamtum mechanics.

Notice) %2\ 2B, 2 REOFZZERRIEIC 2 KD FH & 2 RifDEE %2 LS5 A TE¥EEZZT 3
T &R, DML B D 70 IChETH S,

Goal)

1. Students can explain the optical processes of atoms and molecules.
2. Students can explain the optical processes in semiconductors.

Schedule) 1. Introduction 2. Optical response described by classical electro-magnetic theory 3. Schroedinger
equation and wave fuction 4. Hydrogen atom model 5. spin angular momentum 6. Quantum mechanics
of light 7. Transition induced by interaction between electron state and light 8. Light absorption and
emittion 9. Electron transition in atoms and molecules 10. Optical spectra of atoms and molecules 11.
Optical spectra of organic molecules 12. Energy bands in condensed matters 13. Optical processes in
semiconductors 14. Optical spectra of impurity atoms in a crystall 15. Optical process of P-N junction
16. Final Examination

Evaluation Criteria) Activity: 20%, Reports: 40% and Final Exam.:40%

Textbook) i, SR, Mtk - 7/ 2 THQIERE, HEAT 1999

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216841

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Advanced Computational Science 2 units (selection)
Toshiki Takeuchi'- Proressor /P v Desiy Systeis Exaneeivg For IRastaucruRes, Cvi. axb ENviRowweNtst. Exoiveeriv, INTELuGeYT STRucrures axp Mectavics Systens ENaiveenivg

Advanced lecture on optical communication system 2 units (selection)
Nobuo Goto|- Proressor / Oprica. Marerias a0 Devies, OpricaL Systevs EXGNEeI, Systess Iovioy ExGiveeRi
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Target) Development and furure prospect of broadband large-capacity networks are studied. In particular,
photonic network and its key elements such as photonic router and switch are discussed with their
principle.

Outline) 1. Optical network, 2. Optical communication technology, 3. Development of bandwidth and speed
in optical networks, 4. Network layer model and protocol, 5. Routing algorithm, 6. Router, 7. Photonic
networks

Style) Lecture

Goal) 1. Understanding of architecture of optical network and functions of its elements, 2. Understanding of
fundamental technology in optical fiber amplifiers and wavelength division multiplexing, 3. Understanding
of hierarchical model and protocol for network, 4. Understanding of functions in routers, 5. Understanding
of development in photonic networks.

Schedule) 1. Feature of optical network 2. Optical transmission system 3. Optical fiber amplifiers 4.
Wavelength division multiplexing technology 5. Development of electronic devices and its rules 6.
Internet and broadband networks 7. Wavelength division multiplexing and wavelength routing 8.
Development of information networks 9. Hierarchical model and protocol 10. Fundamental functions of
router 11. Development of high-speed routers 12. Protocol and algorithm in IP routing 13. Photonic
networks 14. Photonic routing technology 15. Summary 16. Report hand in

Evaluation Criteria) Attitude toward lecture (40%), Report (60%). More than 60% of the total score is
required.

Textbook) Y. Suematsu and K. Iga, Introduction to optical fiber communication, Ohm-sha, 2006

Reference) Y. Suematsu and K. Kobayashi, Photonics-Optical electronics and its development, Ohm-sha,
2007

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216830

Contact)
= Goto (opt408, +81-88-656-9415, goto@opt.tokushima-u.ac.jp) (Office Hour: 8:30-17:00)

Macromolecular Design 2 units (selection)

Hitoshi Tanaka - Proressor / Ornca Marisis o Devices, Orricat Sisteuis EXGINEERNG, SysTevs INovamioy” ENGINEERING

Target) This class introduces the generation and functionality of natural and synthetic polymers, in molecular
scale, with a view to designing a functional polymer precisely.

Outline) Chemical macromolecular (polymer) design at an advanced level will be covered in this cource.
Emphasis is on the analysis, in atomic scale, of the factors which fulfill the unique polymerizations and
the speciality of polymers on the basis of the recognition of polymerization-polymer microstructure-polymer
functionality relationships. Application of the analytical information to macromolecular design and recent
topics in the design will also be provided in this cource.

Keyword) macromolecular design, polymer chemistry, functional polymer

Relational Lecture) “Lecture in Optical Materials and Devices, Part 37(0.5, =p08)

Requirement) Students are required to have a good understanding of undergraduate-level polymer chemistry

Notice) You have to prepare for next lesson and review that day’s lesson for 2 hrs respectively against 2 hr
lesson to understand the lesson and acquire the credits.

Goal)
1. To understand the control of polymerization and polymer structure
2. To understand the characterization and functionality of polymer

Schedule) 1. Introduction to macromolecular design 2. Generation and functionality of natural polymers
(1) 3. Generation and functionality of natural polymers (2) 4. Generation and functionality of natural
polymers (3) 5. Preparation and functionality of synthetic polymers (1): optical polymers 6. Preparation
and functionality of synthetic polymers (2): optical polymers 7. Preparation and functionality of synthetic
polymers (3): photo and biodegradable polymers 8. Preparation and functionality of synthetic polymers
(4): photo and biodegradable polymers 9. Preparation and functionality of synthetic polymers (5):
magnetic polymers 10. Preparation and functionality of synthetic polymers (6): magnetic polymers 11.
Nanomaterials (1) 12. Nanomaterials (2) 13. Topics in macromolecular design (1) 14. Topics in
macromolecular design (2) 15. Topics in macromolecular design (3)

Evaluation Criteria) Evaluation by a term paper.
Textbook) To be introduced in the class

Reference) To be introduced in the class.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216649
Contact)
= H. Tanaka (Opti. Build. Room 211, Phone & Fax: 088-656-9420, E-mail: tanaka@opt.tokushima-u.
ac.jp)

Advanced Materials Chemistry 2 units (selection)
Yoshihiko Tezukal- Associate Proressor / Oprica, Mareriats a0 Devies, Opricat Systeus ExGeeRvG, Systevts Insovarioy EGiNeeR

Target) This course intends to develop the knowledge of materials in physics, chemistry, crystallography,
polymer, and semiconductors, which has been acquired in undergraduate, through the rearrangement of
these knowledge in terms of the electronic states, constituting atoms and molecules, and interactions
between them. The objective of the course is to develop ability to understand materials from the
viewpoints of various fields.

Outline) Structures, properties, functions and synthesis of various materials will be explained in term of
chemistry to understand materials chemistry which constitutes one of the bases of materials science.
Fullerenes and their derivatives will be taken up as recent topics to explain the relationship between
molecular structures and physical properties.

Goal)

1. to enable a student to develop applications of materials by the estimation of their properties from the
atoms and molecules constituting them.

2. to enable a student to develop applications of materials by the estimation of their electric and electronic
properties from the electronic states.

Schedule) 1. Introduction to materials and chemistry
crystalline states and molecular aggregation states 3. Crystalline materials 4. Amorphous materials
(glass, silicone, metals) 5. Molecular aggregate (micelle, liquid crystalline, gels) 6. Classification of
materials according to their electronic states 7. Experimental methods for the evaluation of electric
properties of materials 8. Dielectric materials (1): ceramics 9. Dielectric materials (2): polymers
10. Electrochemical properties of semiconductors (1): inorganic semiconductors 11. Electrochemical
properties of semiconductors (2): organic semiconductors 12. Electronic interactions between metals and
semiconductors  13. Electronic interactions between semiconductors and redox species in solutions 14.
Carbon materials: molecular structures and electronic states of fullerenes 15. Carbon nanotubes 16. A
term examination

Evaluation Criteria) Reports worth a total of 50% of the course grade will be given. A term examination
(50%) will be given as in-class closed-book examination.

Textbook) will be introduced in the lecture.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216859

Contact)
= Tezuka (Opt.307, +81-88-656-9423, ytezuka@opt.tokushima-u.ac.jp)

2. Classification of materials according to their

2 units (selection)
Hirotsugu Yamamoto - Associate PRoressor / Oprica. Mstewiss avo Devices, Oicat Svstews Exoveennc, Systevs Iwovros Exoneenie

Optical computing

Target) To understand analog optical computing. To understand digital optical computing. To understand
optelectronic computing.

Outline) We study fundamantal technologies of architectures, implementation, and packaging in analog and
digital optical processing, and prototype system developed with these technolgies. We also study recent
technologies in related photonics, electronics, and other technologies.

Style) Lecture

Goal)

1. To understand optical computing
2. To create new information photonics

Schedule) 1. Fundamentals of optical computing (1) 2. Fundamentals of optical computing (2) 3.
Fundamentals of optical computing (3) 4. Light source and detector in optical computing 5. Optical
modulator in optical computing 6. Analog optical computing (1) 7. Analog optical computing (2)

94 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216830
http://pub2.db.tokushima-u.ac.jp/ERD/person/10798/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216649
http://pub2.db.tokushima-u.ac.jp/ERD/person/10801/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216859
http://pub2.db.tokushima-u.ac.jp/ERD/person/10814/profile-en.html

|Graduate School of Advanced Technology and Science (2011)| ) IMASTERs DEGREH ) [Systems Innovation Engineering| ) |Optical Systems Engineering|

8. Digital optical computing (1) 9. Digital optical computing (2) 10. Optica memory 11. Optica
communication 12. Recent optical computing technology (1) 13. Recent optical computing technology
(3) 14. Recent optical computing technology (3) 15. Recent optical computing technology (4)

Evaluation Criteria) Evaluated with reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216825

Student) Able to be taken by only specified class(es)

Note) BZ%Z1F BBRICIX, 2 INFFIDIEERITHC 2 O TE & 2 KfOEE 2 L5 A TREEZZ TS C
&, BEROMEE AR O DICBETH S,

Virtual Reality

2 units (selection)
Noboru Niki|- PRoressor / Orncs. Maeris v Devices, Orncat Svsreus Exciveeki, Sistevs Iwovroy Evciveiv

Target) Introduction to the fundamental concepts of virtual reality.

Outline) Virtual Reality is a combination of human interface, graphics, sensor technology, high performance
computing, and networking. It allows the user to interact with an artificial environment created by
computers. Using these technologies, one has the feeling of total immersion in a new environment. Here,
these technologies and several VR simulations are described.

Requirement) It is desired to finish a course of digital signal processing, image processing, and pattern
recognition .

Goal)

1. To understand fundamentals of virtual reality.
2. To understand various techniques for realizing virtual environments.

Schedule) 1. 1. Introduction 2. Mathematical Fundamentals (Image Processing) 3. Mathematical
Fundamentals (Pattern Recognition) 4. Computer Graphics 5. Three-dimensional Coordinate System 6.
Geometrical Modeling 7. Hidden Line and Surface Removal Methods 8. Advanced Rendering Topics 9.
Real Time Computer Graphics 10. Image Processing of Motion Pictures 11. Image Sensing Technology
12. Virtual Reality Systems 13. Augmented Reality Systems 14. Advanced Applications of Virtual
Reality 1 15. Advanced Applications of Virtual Reality 2 16. Final Examination

Evaluation Criteria) Project Report 60%, Final Examination 40%

Textbook) Reference books are introduced to each topic.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216813

Note) Preparation (2hrs) and Review (2hrs) are required to take this lecture (2hrs).

Three-dimensional Image Processing 2 units (selection)
Yoshiki Kawata'- Associate Proressor / Ormca. Mammists as Devices, Omcat Systevs Exoiveerisg, Systevs Iwowos ExoiveeRg

Target) Introduce the fundamental concepts of 3-D image processing.

Outline) This course is intended to introduce the fundamentals of three-dimensional image processing which
covers basic concepts as image restoration, image segmentation, registration, shape representation, and
computational geometry etc. The class begins with a brief overview of the various technologies used
to analyze medical and industrial images. The focus then shifts to in-depth descriptions of individual
algorithms beginning with a description of the mathematical technique of image processing. The course
emphasizes the design, analysis, and implementation of algorithms in the context of 3-D medical images.

Keyword) 3-D image processing, medical image analysis, 1331

Relational Lecture) “Virtual Reality”(0.5, =p03)

Requirement) It is desired to finish a course of digital signal processing, image processing, and programming
(C or C++).

Goal)

1. To understand fundamentals of 3-D image processing.
2. To understand various 3-D image processing algorithms used to obtain medical and industrial fields

Schedule) 1. Introduction to 3-D image processing 2. Signal Processing Fundamentals 3. 3-D imaging
technology 4. 3-D image smoothing 5. 3-D image enhancement 6. Edge / region based segmentation
7. Deformable model segmentation 8. Graph cut segmentation 9. Geometrical properties of 3-D images-
local feature of a connected component- 10. Geometrical properties of 3-D images- Calculation of the

— 95

Euler number- 11. Surface/axis thinning algorithm 12. Morphology filter 13. Distance transformation

14. 3-D differential features 15. 3-D registration
Evaluation Criteria) Computer Project Report 100%
Textbook) 3 , 2002
Reference)
o Medial Imaging Signals and Systems, J.L. Prince, J.M. Links, 2006
o image Processing, Analysis, and Machin Vision, M. Sonka, V. Hlavac, R. R. Boyle, Thomson, 2008
Webpage) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=197132
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216673
Contact)
= Kawata (Opt.508, +81-88-656-9431, kawata@opt.tokushima-u.ac.jp)
Note) oThe computer projects should be done in C or C++. oPreparation (Zhrs) and Review (2hrs) are
required to take this lecture (2hrs).

Lecture in Optical Materials and Devices, Part 1 1 unit (selection)
Masanobu Haraguchil- Proressor / Ormca. Mariais aw Devices, Oprcat Svsreus Exciveeni, Systeus Inouroy Exansrng, Part-time  Lecturer

Target) To understand the current trends of the optical and/or optoelectronic materials and devices.

Outline) This course will cover several several topics on the current trends of the optical and/or optoelectronic
materials and devices. Topics treated are focused on the latest fabrication technology and the research for
the device application.

Style) Lecture

Keyword) semiconductor, LED, laser diode

Relational Lecture) “Photonic Device”’(0.5, =p[02), “Optical propertics of materials”(0.5, =p03)

Requirement) Students must have enough knowledges of semiconductor physics comparable to contents in
lectures on semiconductor physics for undergraduate students.

Notice) #2372 21J 2B IE, 2 INFHIDEZERIHIC 2 KM D PH & 2 IFHOEEZ L7 5 A TRFERZZT 3
T &, PEEOMMRE BTG D/ DIZhHETH B,

Goal)
1. To understand advantages of Nitride semiconductors compared with other semiconductors.
2. To understand the outline of technologies for fabrication process of optoelectronic devices
3. To understand trends of developments and researches for optoelectronic devices

Schedule) 1. guidance 2. semiconductor materials for optoelectronic devices 3. Advantages of Nitride
semiconductor 4. Fabrication of optoelectronic devices by Nitride semiconductor 5. Principle of light
emitting diode and laser diode 6. History of development for semiconductor light emitting deices 7.
Characteristics of power LED 8. Trends on the development of high power light emitting diode 9. Trends
on the development of UV light emitting diode 10. Applications of light emitting diode 11. Trends on
the development of UV and Blue laser diodes 12. Development of Green Laser Diode 13. Applications
of laser diode 14. Market of semiconductor light emitting devices 15. Market and Corporate strategy

Evaluation Criteria) Activity and attendance 40%, reports 60%

Textbook) no text

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216821

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:10~ 18:00)

Lecture in Optical Materials and Devices, Part 2 1 unit (selection)
Nobuo Gotol- Proressor / Oprica, Murerias a0 Devices, OpricaL Systeus ENGNEeRG, Systevis Insovarioy ENGiveeRi

Target) Optical devices are key elements for optical information processing systems and optical communication
systems. It is important to understand the basic effects and principle used in optical wave control. In this
lecture, mathematical description of optical passive devices, optical circuits, interaction between optical
waves and materials, and nonlinear optical effects is discussed. Basic technology for designing of optical
devices and optical circuits is described.
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Outline) 1. Optical passive circuits, 2. Interaction between optical waves and materials, 3. Control of optical
waves, 4. Optical nonlinear effects

Style) Lecture

Keyword) optical waveguide, optical functional device, optical wave control

Fundamental Lecture) “Advanced lecture on optical communication system”(1.0, =pQ3)

Relational Lecture) “Photonic Device”(0.5, =p02)

Goal) 1. Understanding of mathematical description of materials for optical wave control, 2. Understanding
of mathematical analysis of optical waves in materials, 3. Understanding of description and analysis of
optical devices and circuits.

Schedule) 1. Optical waveguide and optical wave propagation 2. Analysis of directional coupled waveguides
3. Analysis of optical passive circuits consisting of coupled waveguides 4. Analysis of Bragg reflection
waveguides 5. Electro-optic effects and wave control in crystal 6. Magneto-optic effect and wave control
7. Acousto-optic effect and wave diffraction 8. Optical nonlinear effect

Evaluation Criteria) Attitude toward lecture (40%), Report (60%). More than 60% of the total score is
required.

Textbook) T. Jinpo ed., Optical electronics, Ohm-sha, 1997.

Reference)

o Y. Suematsu and K. Iga, Introduction to optical fiber communication, Ohm-sha, 2006.
o T. Kurokawa, Optical functional device, Kyoritsu, 2004.
o H. Nishihara, M. Haruna and T. Suhara, Optical integrated circuits, Ohm-sha, 1985.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216822

Student) Able to be taken by student of other faculty and university

Contact)

= Goto (opt408, +81-88-656-9415, goto@opt.tokushima-u.ac.jp) (Office Hour: 8:30-17:00)

Lecture in Optical Materials and Devices, Part 3 1 unit (selection)
Hitoshi Tanaka - Proressor / Ormicat Mareisis v Devices, Orricar Svstevss Exaiseerne, Swstevs Iwovmoy Exaneewn, Part-time Lecturer

Target) This class addresses the recognition of the optical materials and devices from a chemical point of
view.

Outline) This cource will focus on the fundamentals and current topics in chemical preparaton, reaction,
structure, and functionality of the optical materials and devices.

Keyword) photo-functional materials

Relational Lecture) “Macromolecular Design”(0.5, =pB4)

Requirement) Students are required to have a good understanding of undergraduate-level photochemistry.

Notice) You have to prepare for next lesson and review that day’s lesson for 2 hrs respectively against 2 hr
lesson to understand the lesson and acquire the credits.

Goal)
1. To understand the exact nature of the optical properties of materials.
2. To understand the precise procedure to design and evaluate the optical materials and devices.

Schedule) 1. Introduction to optical materials and devices for this class 2. Photo and thermal reactions
3. Photochemical process 4. Photophysicalchemistry 5. Interaction between light and media (1) 6.
Interaction between light and media (2) 7. Interaction between light and media (3) 8. Final test, summary

Evaluation Criteria) Final test: 100%
Textbook) Hikarikinoubunshi no Kagaku ed. by K. Horie and H. Ushiki (Kodansha)
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216824

Contact)
= H. Tanaka (Opti. Build. Room 211, Phone & Fax: 088-656-9420, E-mail: tanaka@opt.tokushima-u.

ac.jp)

Lecture in Optical Information Systems, Part 1 1 unit (selection)
Shiro Suyamal- Proressor / Ormcs Mewias 4w Devices, Ormost. Sistevs Exaneeng, Svsrevs Iwowros Evanezne, Undecided

Target) Introduction to recent topics on optical information processing.

Outline) This course introduces recent technical information on optical information processing and the
required future technology.

Keyword) infomation photonics, optical computing

Goal)
1. To understand the recent topics of optical information systems
2. To consider a next generation of optical information systems

Schedule) 1. History of the development of optcail information instruments 2. Recent topics of optical disk
systems (1) 3. Recent topics of optical disk systems (2) 4. Recent topics of optical disk systems (3)
5. Recent topics of optical disk systems (4) 6. Recent topics of display systems (1) 7. Recent topics of
display systems (2) 8. Recent topics of display systems (3) 9. Recent topics of display systems (4) 10.
Recent topics of optical information systems (1) 11. Recent topics of optical information systems (2) 12.
Recent topics of optical information systems (3) 13. Recent topics of optical information systems (4) 14.
Next generation of optical information systems (1) 15. Next generation of optical information systems (2)

Evaluation Criteria) Report 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216834

Note) #Z3% 32 ZBCIE, 2 KRR ZERFREIC 2 RO FH L 2 KEOEEZ LS5 X TRERZRZ IS C
LB, BEEDMRRE ARG D DI ETH S,

Lecture in Optical Information Systems, Part 2 1 unit (selection)
Noboru Niki /- Proressor / Ormca. Mammisis aso Devices, Omica Systevs Exoiveerise, Systevs Iwowios ENoiveeRig

Target) Introduction to recent topics on imaging technologies and intelligent image processing.

Outline) This course introduces recent technical information on imaging technologies and intelligent image
processing and describes their future directions.

Keyword) imaging technologies, intelligent image processing

Relational Lecture) “Three-dimensional Image Processing”(0.5, =p[03), “Virtual Reality”(0.5, =pD03)

Goal) To understand the recent topics on imaging technologies and intelligent image processing.

Schedule) 1. Recent topics of three-dimensional CT technologies (1) 2. Recent topics of three-dimensional
CT technologies (2) 3. Recent topics of three-dimensional CT technologies (3) 4. Recent topics of
three-dimensional CT technologies (4) 5. Recent topics of three-dimensional CT technologies (5) 6.
Recent topics of MR imaging technologies (1) 7. Recent topics of MR imaging technologies (2) 8.
Recent topics of MR imaging technologies (3) 9. Recent topics of MR imaging technologies (4) 10.
Recent topics of MR imaging technologies (5) 11. Recent topics of intelligent image processing (1) 12.
Recent topics of intelligent image processing (2) 13. Recent topics of intelligent image processing (3)
14. Recent topics of intelligent image processing (4) 15. Recent topics of intelligent image processing (5)

Evaluation Criteria) Report 100%

Textbook) Reference books are introduced to each topic.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216835

Note) Preparation (2hrs) and Review (2hrs) are required to take this lecture (2hrs).

1 unit (selection)
Part-time Lecturer

lecture in optical system engineering

Target) topics in optical technology
Outline) Lecure on the trend in optical technologies such as nano-technology, bio-technology, and information
communication, and medical science.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216833

Practice of presentation 1 unit (selection)

Teacher of course



http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216822
http://pub2.db.tokushima-u.ac.jp/ERD/person/10798/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216824
http://pub2.db.tokushima-u.ac.jp/ERD/person/154272/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216834
http://pub2.db.tokushima-u.ac.jp/ERD/person/10811/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216835
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216833
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Target) Learning a skill of presentation

Outline) Fundamental skills for the presentation are learned such as (1) to explain the contents of research,
(2) to adjust the contents with audience’s level, (3) to create the original drawing, and (4)the way of
answering against a question etc.

Keyword) oral presentation

Goal) Learning a foudamental skill for presentation

Schedule) 1. Presentation (1) 2. Presentation (2) 3. Presentation (3) 4. Presentation (4) 5. Presentation
(5) 6. Presentation (6) 7. Presentation (7) 8. Presentation (8) 9. Presentation (9) 10. Presentation
(10) 11. Presentation (11) 12. Presentation (12) 13. Presentation (13) 14. Presentation (14) 15.
Presentation (15)

Evaluation Criteria) Presentation skill (80%), Attitude(20%)

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216872

Student) Able to be taken by only specified class(es)

Intellectual Production Techonology Seminar 1 unit (selection)

Teacher of course

Target) To master skills for novel intellectual production

Outline) As one of technique for for novel intellectual production, practice mehods those are the combination
of brainstorming and KJ mathod

Goal)
1. To understand what is intellectual production techonology
2. To use an intellectual production techonology that is combination of brainstorming and KJ method

Schedule) 1. neccessary 2. Hhow to practice 3. what is brainstorming 4. practice of brainstorming 5.
case studies 6. what is KJ method 7. practice of KJ method 8. practice of KJ method 9. practice of
KJ method 10. case studies 11. practice of KJ method 12. practice of KJ method 13. practice of KIJ
method 14. case studies 15. presentation 16. J*fifi [

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216758

Advanced Lecture on Semiconductor Nanotechnology 2 units (selection)
Toshiro Isu'- Proressor / e or Teemvouoer s Seece, |Takahiro Kitadal- Associare PRoFessor / Ivsmmure oF Tomvorocy avp Somice

Target) This class introduces basic principles of the semiconductor nanotechnology and their application to
the quantum devices.

Outline) Basics of semiconductor physics and quantum mechanics are introduced to understand material
properties of quantum confined nanostructures. Recent progress in fabrication techniques and device
applications of semiconductor nanostructures (quantum wells, wires and dots) will be reviewed.

Style) Lecture

Keyword) quantum confined nanostructures, semiconductor nanoscience, electron devices, photonic devices

Requirement) None.

Notice) None.

Goal) To understand basic properties of semiconductor nanostructures and quantum devices.

Schedule) 1. Introduction to semiconductor nanostructures 2. Electronic states in quantum confined
structures 3. Electrical properties of superlattices 4. Fabrication technique of quantum wires and wells
5. Characterization of heterointerfaces 6. Characterization of nanostructures 7. High-speed electron
devices 8. Optical properties of quantum wells 9. Semiconductor laser diodes 10. Quantum effect
devices 11. Fabrication technique of quantum dots 12. Quantum dot devices 13. Device application of
quantum nano structures 14. Recent topics of semiconductor nanotechnology (1) 15. Recent topics of
semiconductor nanotechnology (2)

Evaluation Criteria) Assignments count 100%

Textbook) None.

Reference) The Physics of Low-Dimensional Semiconductors, J.H. Davis, Springer

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216818

Student) Any students can attend the class.

Contact)

= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
= Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp) (Office Hour: Mon. 10:00-14:00)

Advanced Lecture in Statistical Mechanics and Thermidynamics 2 units (selection)
Atsushi Moril- Associate Proressor / Opricst Materiats axb Devies, OpricaL Systeus ENGNEERIG, Systevts Insovarioy EaiveeR

Target) The first purpose is to understand the fundamentals of the statistical mechanics and thermodynamics.
Further, to acquire abilities to apply the statistical mechanics and thermodynamics is the second purpose.
In the textbook it is written that thermodynamics, the statistical mechanics, and the kinematics are stems
of the statistical physics; and those are the themes of the lecture.

Outline) ZRFEIZHEY, THEGHAIEDE ), TR Ze R D), DliEs, xR, woE, 03
Hz#>.

Keyword) principle of statistical mechnics, equilibrium statistics, kinetics, transport coefficient, fluctuation

Notice) A two hour pre-study prior to a lecture and a two post-study after that are necessary to understand
the lecture and success.

Goal) see, “target”.

Schedule) 1. First law of thermodynamics 2. Gibbs-Boltamann distribution law 3. Statistical justification
of second law 4. Older way to second law 5. Thermidynamic exploitation of second low: mass transfer
problem 6. Grand ensemble: classical statistics of independent particles 7. Statistics of perfect molecular
gas 8. Examination 9. Thermal properties of crystals 10. Statictics of conductio electron in solids 11.
Statistics of megnetism 12. Theory of dilute solutions 13. Transport prpperties of gases 14. Kinetics of
chatge charrier in solids and liquids 15. Fluctuation and Brownian motion 16. FABk

Evaluation Criteria) Final marks are evaluated on the basis of the examinations or alternatives, to which
the evaluations of the exercise are added.Qualifications of candidacy for an examination are lost if there
is no attendance of 60% or more.

Textbook) Statistical Physics, G. H. Wannier (Dover, New York) ISBN 0-486-65401

Reference) Because of the traditional field, there are many textbooks.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218257

Contact)
= Mori (Opt.407, +81-88-656-9417, mori@opt.tokushima-u.ac.jp)

Flofgrtids:z ZEH T 0, )

Note) This class is for Double Degree. A supplementary lecture in Japanese will be given on the

odd-numbered year; the formal lectur will be given in English on the even-numbered year.

(Office Hour: 7 4 A7 U —(%, %

Differential Equations 2 units (selection)

Nobuyoshi Fukagai - Associate PRoessor / Puawig 4 Desioy Sysrevs EXGnecen ror IeRasTaicris, O a0 ENmowveNTaL ExaieekiG, INELLGENT STRUCTURES 0 Mechavis S¥sevs ENGIVEERIG

Target) Introduction to mathematical theory of differential equations.

Outline) Boundary value problems of second order linear differential equations.

Style) Lecture

Keyword) 5y Jitt\OBEINMERE, Sturm-Liouville &

Goal) To be familiar with Sturm-Louville type equations.

Schedule) 1. Introduction 2. Helmholtz’s equation 3. Eigenvalues and eigenfunctions 4. Green’s function
5. Residue analysis 6. Expansion of Green’s function 7. Fourier series 8. Existence theorem 9.

Sturm-Liouville problems 10. Characteristic function 11. Solvability of boundary value problems 12.
Basic estimates 13. Distribution of eigenvalues 14. Eigenfunction expansion 15. Review

Evaluation Criteria) Evaluation will be based on assignments.
Reference) LH - by TEIWBE My Ry K EAT
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=218258
Student) Able to be taken by student of other department
Contact)

= T ARBCEHE (AB219%)  (Office Hour: AKRIEH 15:00~ 16:00)
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Note) #Z3% 32 ZBCIE, 2 WFEDEZERFREIC 2 RO FH E 2 KEOEEZ LS X TRERZRZ IS C
EW, BEEOBRE AR D7 DICHIETH B,

Optical System Eigineering Seminar, Part 1 2 units (compulsory)
Teacher of course

Target) Through seminars concerning the thema of the master’s thesis, to learn the wide culture and
professional knowledge, to have interest in unknown arer, and to obtain ability to learn spontaneously
knowledges which are lacked.

Outline) To discuss on the paper concering the thema of the master’s thesis in a semin with proffesors, and
make presentation on those contents and results under development in student’s research work.

Goal)

1. to master wide varieties in cultur in optical system engineering and ability to apply them

2. to master professional knowlegdes in optical system engineering and ability to apply them

3. to have interest in unknown area in optical system engineering and spontaneouly learn knowledges
which are lacked

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216831

Optical System Eigineering Seminar, Part 2 4 units (compulsory)
Teacher of course

Target) Through seminars concerning the thema of the master’s thesis, to learn the professional knowledges
and skills, to obtain the ability to apply them , to obtain ability to learn spontaneously knowledges which
are lacked, and furthermore to developm the comunication and roles in the research work, and to obtain
the ability to make management in collaboration project.

Outline) To discuss on the paper concering the thema of the master’s thesis, and make presentation in the
student’s research group.

Goal)

1. to master professional knowklegdes and skills in optical system engineering and ability to apply them
2. to learn knowledges which are lacked in optical system engineering
3. to develop the communication and role in the research work and to manage the collaboration project

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216832

Optical System Engineering Laboratory 6 units (compulsory)
Teacher of course

Outline) Experiment concerning master’s thesis.

Goal)
1. to master knowlegdes and skills in engineering and ability to apply them
2. ability fo find problems, set up, analize, and solve
3. spontaneouly learn knowledges if lacked

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216829
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Intelligent Structures and Mechanics Systems Engineering — Civil and Environmental Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ... ouunne et e e e e e e e e [[on
Life Science ... Takagi * TSUJi . . ... tre ettt ettt e e e e e e e e e e o1
Social SCIENCE ... YOKONAtA. . ...\ttt ettt ettt et e e e e e e e e e 102]
Science and Technology Studies ... Tanaka . ...............outorentorentenenreeareneieneeneaneneans
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical BuSINeSS . ........couuiiiuiiiiiii i,
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « SR ............................
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida * Tamaari + JEH 85l ... ... ... o3l
Long-term Internship (D) ... YamanaKa..................eeiunnetunnemtnnneneee e eeieeeenaans o3l
Management of Technology ...Yamanaka - Morimoto * Part-time Lecturer. .............ooueueereneenennnn o3
International Advanced Technology and Science 1 ...Murakami..............oouvrinrenennennnnen.. 1104]
International Advanced Technology and Science 2 ... Murakami..............ovterinreneerennennnn.d 04
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 04
Internship (D) .. ..o e 1104]
Venture Business (D) . ........oooiininiinii e

e Specialized Subjects

Engineering of Correlated Electron Matter ...Kishimoto * Kawasaki.............ooouiiiuineninan.n... 1103l
Quantum Theory of Materials ... Michihiro ... ...........oouueineete et
Simulation Aided Mathematical Sciences ...Imai * Takeuchi. ... ........uuuuniiiiiiiiiiiiiiaieeaenan,
Nonlinear Analysis ...Fukagai® Kohda ......... ... .ot 1106
Watershed Hydrologic Engineering ... TAMURA .........ouiutitintii it eiaieneananns 1L06]
Ecological Hydroengineering ...Nakano + Kamada * Kawaguchi. . .........uuuuuintinnteniennnennnennnnns 1106l
Geoenvironmental Design Theory ...Teacher of course * Suzuki - Jiang ...................oooiiiio... o7
Geoenvironment Control Engineering ... Ueno * MochizuKi . ... .....vuententntee i o7
Urban System Analysis ... Yamanaka * NameriKawa . .. ... ..ouuentten ettt i anennannns o7
Wind Engineering ...Nagao « NOA . ... ..ovunntite ettt e et et e et e e o7
Advanced Structural Analysis ...NariyuKi.............o.ouiuioiuiieii e 108
Earthquake Resistant Design ... Mikami * OhSUMI . ... . ... .ottt
Advanced Materials for Civil Works ...Ueda .......... ... .. i O8]
Flow Mechanism and Control for Fresh Concrete ...Hashimoto...............c..coviiiiiienano... 108
Advance Lecture of Political Simulation ... Kondo * Hirose. ...........ouuurteeiineeiiieeennnnn.
Advanced Lecture in Social Risk Engineering ... Kozuki ............ ...t 1109l
Advanced mitigation engineering ...Ueshima.................iuiiiiuiininii i 100

e Specialized Exercise and Experiments
Advanced Exercise on Civil and Environmental Engineering ...Teacher of course................... [

Advanced Research on Civil and Environmental Engineering ...Teachers in other colleges or department{[10]

Human Factors 2 units (selection)

Atsuya Yoshida- Proressor / It oF Soco-Arrs o S

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Parr-iiMe LecTURER / Fukur Pecroras Universmy

Akihiko Tsuji - Proressor / Biouosica. Rescrios, Biowocicat Sciesce v Tecmiotooy, e o Lire EvviRowvevma. ExaneeR

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740

Contact)
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= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-mive LEcTURER / Stkoky Usiversiy

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.

Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Paremive LecTurer / 4850

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) BHERiRIE, FIARAMNICEIT 2 WG E) & RIS DN T, HhRRIED ASCEED SRR IR O F1ik
ZHWTIT S TH 5. FEERAT ORI EENELH S 9207 572 1930 FEARUCHT 72 AR EF & LT
5L, &<IC 1970 FEABIE, BB, ¥GEE, WRAEZES<OTHICHEZE5ZAT0S,
DHFROTETIX, BATEHIER I Z RUE L 2 hfl e, W2 OZALASEARH 2 (2 U 72 Fil 2 1
D R, Fifi e tha & OMHEBRIC DOV TEL T 2, RAETE, EXEAGUEONCK & HA DR
EOR#ZE, ZNZNOERILBRDEND»SEET S,

Style) Lecture

Goal)

1. BIE - BeffiDiesh & th 2 D2l & DA ZEBIR O Bl R
2. FE 7B H S OWFE O I EIR O B

Schedule) 1. J77i 2. BEEESNOEHF & I —0 v Ve 3. FERIH & ZHXEE LSRG O ¥ & 3 —
0y Stk 2 4 BHOFR—BEEREMOTH E 3 —a v ke 3 5, RO ES & driitkh e o Hi
6. PREYZIRGIH] & THEARNY 2 RF MR AT DM & iRk D IBE 2 7. BEMIRFGT & ATt 2 D7
BREEF D ES: & ifitib 2D RAEE 3 8. BUMBI D FIR & TEArb 9. pESE i & &5 —B) IR o
FEE Tte 2 10, TRLHS DR 11, HAICB T 2 BHEHED SIEREREANDTER 12, M
MR 130 BEEENOBIENE 14 Kbz 10 FLEEOZAL 15, BRARAM & oK

Textbook) ZHfZMfFL %9,

Reference) & TICHINL 7,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216582

Student) Kegbetdi- LR BIER AR A

Contact)

= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= TR EHtR  (Office Hour: HIED 5 4li#:8R:307~ 17K#1577)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiun o Evoneere
First-line men with experience of practical business - PAR-TivE LecTurer

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) #H71% 3 HALZOMAENRD SNTND, 5 LBEHEZY, BIFIZTR 14~ 16 HEICH T
T MREEFEN Y F v — 3 4 1000 tLatHL 2FEML, Z20HBIXZITER SN0, 58Sk E
FEEEMEL TOL DI LD IR, JOREE, 5 LARMRICD LN, iR
KOMEIEAN & < U EEERIEBERED SR L THR S N TE K U EREZ DPREAM) & HZRGH
FEy TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
AKkio Fujii - Visiring Proressor, Mikio Yano - Parr-mive Lecturer, Akio lida - Parr-tiMe LEcTurER
Yasunobu Yamauchi - PAR-TIME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.
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Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Relational Lecture) ‘Introduction to Intellectual Property’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Act,the Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AINFTAHEE (X () 2. MICFIANEHIE OB (FF- TIS) (HIF) 3. FINFHARERIE
OB GAIT - HIEMERIILYE) ) 4. Ryl RETERE (B 5. RFETFEH & RETHER & (i)
) 6. FRPTHEDEI = 2 DV (fofee K+ BIEHN (HIF) 7. 2H BRI = RIHPHT 0
HHT5 (FEH) 8. LAR— M - EHRX - RITTROBAE BH) 9. MRFHlEORATT RRF S
ZDICTNS - (1I4) 10, B8 91> T 35 < A =SBl Hrarik ORI (M) 11, Berlilie
DEIGICE T 2 RINME () 12. R RRPReEE (RFF) 13, RINMEORH & 3EH (FEHILIC X 2
BREEGD) @) 14, REMEOHN &M FEEIC K 2 FRERSGT) (RE) 15, AEEOf)
FETER (REFTRIC X 2 EREEET) () 16, LR — g - #HA - RIEAEOFHS FBEAR)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: Al 54083057~ 17IK1547)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- PRoressor / Paivg o Desay Systes ENGNemiNG For INeastaucTures, Cvi. axD ENVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES axp Mechavics Svstevis ENGINEERING
Atsuya Yoshida - Proressor / Iistute o Sooo-Axrs aw Seinces, [ Tomoko Tamaari!- Assistavt PRoressor / Ceiek for Cowusimy Revmizaos

FEH BT

Target) G MJRE AR MUK F AL DD DE Y % 2 EFILOMEZE TR BT 2.

Outline) - FHFEAMREARHIE DL D - BIBHAD DD E YR AZKHDIEM & €Y 2 2T FIRESAL HEBINIC
BET2, cnosoF/RICKD, HIRCHEET 2 FERRISHIET 2887, BELWHDFH - HratkzEs
HNZEES. - EVRRAETIVIE, ML - F£EFET T, BEReT T, Bl - @ e, ICT
THET VP ORKT 5. ABZEE, ICT IHARESIFE YRR TnAED ) £ 2020 fElcT 2 ¥ 0l
T23X0Y A X MEBSETHAROIA D SFEH ST\ _LIHT & i USEiid 3.

Requirement) JEE&IZFHIE LT, LBBICIEINT 2 (EIHE, sOBEIZHE) XEHE QM DOHAC DN T
1F, HEFEGICEIER L TV D T - RSB 2 REY ) b, Ak 7 —ERICHAELZZ 0,

Notice) H£H il AR THIET 2. HESOHMPIELZS, BREBXUOHP IZTAELETZDT, HET
328, <BER 22 FEEES R R TV > T EBEE) TH B3 v v 82 TcogEREERTA
THEMT S, e T—=v T (BAN—HE) bHHTE. OFEFHEHE-1HIREEE Y 222 570) LS
USSP AR E 2 3238 + 11 H 27 H ()~ 11 A 28 H (H) LB G5 1Rl ~ 2 12 [l) OfHi##E-2(ICT
EVRZZEFIV) * 12 H21 H K BERBEFv /282 EE 130~ 815 0) ORifie * 11 H27 H
(+)20:15-21:45 A7 RiRFIC TR ZEITS. SMEBH (S# 3,000 M)

Goaly AfZFETIE, BAERD SN TOIHIBFEOBE LS, EPRAN0MIc, #IEH, AR, AR,
WERE ), ICT IZEHT 2. TRTEZEFRTZ I E2HBEE ZLAVD, FEAET 2 %2 H SR
L, Wls 282ty 22T, MANELTOERZHIET.

Schedule) 1. 7' %' A5 WS (ER RS 2. A & fTIR-E - 3% - SEOER-AMAIT (RBET
) 3. Mg AEEE U COMH & ERARPE BEOMEN&E), WAERT (F) flHs £50<

D) 4. HUEFFAEEE & U C oM & ARG (BEOMENSE), IRAEIT (F) BE e $50<
D) 5. BRI ZIEH L 2 SRS C O 2 R R ekl (ERREE LS - 2R) 6. Aoy —
W72 0 1000 J5HBRSARS, TEERERILTHEE AR =R CGREbGEE, RILTRHRGFS - BiFERE)
7. MRS DRI MHA —F —HlE v —F% v T7h ) 7+ PRARH EEERAR A 8. TiRICk3
IS < D, 90 7 — )LDk 2 55 TATA « FEREE (FMW), HREBERK @8 RAA R
B) 9. #2000 < D AMAMZ (v 2 &0 MRERFISER) 10, EESUUSE TRIEOM
M OSHBUE T IHAE (FRREEER) 11 -AOEBIRZ & 725 Uz -Hd e - il e s 2 241
Mo =2y ay 7lihdEd EEERYEIZ) 12 -AREIEZ G726 Lo e - ey = 2
Bl — 2 > gy 7Fulidhdd: @ERREERR) 13, ICT %5 HEh (8B R¥EER), EAIT @B X
EWE) 14, ICT HE HHBW @EEREER), EENF AEBREHHE) 15, ICT HE FHEW @#5
KREEHD), EHMT EEEREER)

Evaluation Criteria) #Z3EHMDORS 20%), ZV—77—27« WERL K—F (At 80%) THHlis 5.

Textbook) #EMLA I 5. i, HbFEE LT 3,000 FIEUINT S,

Reference) Several are introduced in class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842

Student) B KERZBIRERMBIERBE R A Y —a—2, RO, F7¥—a—2D%%

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

RLEROEREZROZ &, )

Note) o fHiH « KIMAICEH T 2 A kA4 >~ ¥ —EFH (088-656-7684, kamikatsu-school@cr.tokushima

-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB#& R — L R—

(Office Hour: 2 & it

Long-term Internship (D) 4 units (selection)
Hideo Yamanaka\- PRoressor / PLawive s Desiay Systevs ENGNERING For INRasTRUcTURes, CIviL AND EXVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES 4D MEchavIcs Systevis ENGINEERING

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766

Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (BIEZEHFEL >~ ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanalga (A410, +81—8£i—656—7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 71 X7

U — SRS S IR OB R SO 2 &)

Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / Pawive s Desiey Systens ENGIveriG For INastaucTiRes, OV AND ENVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axd MEchavics Systevss ENGINEERING

Emi Morimoto|- Assistant PROFESSOR / Puawivg avp Deso Systevis ENGNeERNG R INastRucTuRes, (v xp BvowweviaL Exciveekisc, ITecuicevr Steucrmes 4o Meckanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the

point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.
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Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) manag !, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[02), “Long-term Internship (D)”(0.5,
=pl[03), “Advanced Lecture in Theory of Business Models”(0.5, =p[I03)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS SRR R SO 2 &)
= Morimoto (B =E AT > ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 IKf ~ 16 IKf))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstevs Exciveenie, Mecussicst. Exonveeriv, Iewuceyr Strucrures axo Mecavics Svstews Exciveeknvg

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstews Exciveenie, Mecussicss. Exonveeriv, INewuceyr Strucrures axo Mectavics Svsteus Exciveekivg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)
1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.
2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.
Evaluation Criteria) Enterprising behaivior, reports and portfolio.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
Student) It is possible for the students of Master’s course and Doctoral course to enroll.
Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)
Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (D)

2 units (selection)
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Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. %ndergtznding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Engineering of Correlated Electron Matter 2 units (selection)
Yutaka Kishimoto!- PRoressor / Ormicat Mirtisis ap Devices, Orricat, Systevis EXGINEERING, SSTEMS INovation” ENGINEERING
Yu Kawasaki - Associate PrRoFEssOR / Muexiaw 4 Device Scexce, Eiecraica v ELecrovic ENoiveeRivG, Svstevis Insovox Excivees

Target) In many solid-state materials, new phenomena evolve due to strong electron interactions. In this
Lecture, review will be given on some advanced topics and their applications, including high temperature
superconductivity, metal-insulator transition and strongly correlated electronics.

Outline) New types of superconducting and magnetic phenomena emerge in correlated electron matters. The
term “correlated electron” represents the state of matter where many electrons are strongly interacting
with each other. After an introductory talk on magnetism and superconductivity, review will be given
on some advanced topics, including high temperature superconductivity, metal-insulator transition and
colossalmagneto resistance. Potential application of correlated electron matters to technology is also
presented focusing on spintronics or strongly correlated electronics.

Style) Lecture

Keyword) strongly correlated electron systems, Mott insulator, colossalmagneto resistance, high temperature
superconductor

Goal) To understand basic concepts of correlated electron matter and its application

Schedule) 1. Introduction to correlated electron matters 2. Perspectives of magnetism and superconductivity
in correlated electron matters 3. Electronic states of atoms and ions 4. Magnetic ions in crystal electric
field 5. Introduction to superconductivity 6. How to probe rich properties in correlated electron matters
7. Mott insulator and metal-insulator transition 8. Spin, charge and orbital in transition metal oxides 9.
Colossalmagneto resistance in transition metal oxides 10. Application of transition metal oxides with

correlated electrons 11. High temperature superconductivity 12. Heavy-fermion superconductivity 13.
Electronic states of organic conductors 14. Application of superconductors with correlated electrons 15.
Towards strongly correlated electronics

Evaluation Criteria) Reports on several subjects in lecture

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216620

Contact)
= Kishimoto (A202, +81-88-656-7548, yutaka@pm.tokushima-u.ac.jp) (Office Hour: <:lf#H 16:00-17:30)
= Kawasaki (A217, +81-88-656-9878, yu@pm.tokushima-u.ac.jp)

Quantum Theory of Materials 2 units (selection)
Yoshitaka Michihirol- Associare Proressor / Prooverioy Svstevs Exciveern, Mecussicss. Exonveernv, INrewuceyr Strucrures axo Mecavics Svstews Exciveeenvg

Target) This class introduces the advanced quantum mechanics and quantum field theory.

Outline) Basics of advanced quantum mechanics and quantum field theory are introduced.

Style) Lecture

Keyword) quantum mechanics, quantum field theory

Goal) To understand the outline of advanced quantum mechanics and quantum field theory.

Schedule) 1. Introduction 2. Quantum mechanics (1) 3. Quantum mechanics (2) 4. Hartree-Fock
approximation 5. Koopman’s theorem 6. Density functional theory 7. Kohn-Sham equation 8. Local
density approximation 9. Perturbation (1) 10. Perturbation (2) 11. Quantum field theory 12. Creation
operator and annihilation operator 13. Field quantization (1) 14. Field quantization (2) 15. Phonon 16.
Electron gas

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216906

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: KI§H 171Kf-18IKF)

Simulation Aided Mathematical Sciences 2 units (selection)
Hitoshi Imai - PRoFEssOR / PLassivg a Desioy Systeis ENGIEERING FoR INrRastRucruRes, Civi 4xd ENVIRONVENTAL ENGINEERING, INTELLIGENT STRucrures anp Meckavics SStevs ENGINEERING
Toshiki Takeuchi'- Proressor /P aw Desiy Systevs Exomesiv For Ivrastaucrures, Cvi. axb Exviowwewtst. Exomveeriv, INTewuevr Strucrures axo Mectavics Svstens Exciveekivg

Target) This class provides the basic technology for advanced numerical simulation.

Outline) Basic technology for advanced numerical simulation is introduced.

Style) Lecture

Keyword) numerical simulation, advanced

Fundamental Lecture) “Numerical Analysis/’(1.0)

Relational Lecture) “Methods for analysis of mathematical phenomena”(0.5, =pl2), “Advanced Computational
Science”(0.5, =p[33)

Requirement) Students have to understand basic mathematics of undergraduate-level.

Notice) #3% 323 2B, 2 BSHIOEERIIC 2 RO FH L 2 MoBEE%2 Le > 2 TREEZZT
%, BREOHMEE BERGOOICBETH S,

Goal) To understand principle of Infinite-Precision Numerical Simulation.

Schedule) 1. Introduction of computer science 2. Multiple precision arithmetic 1 3. Multiple precision
arithmetic 2 4. Iteration method 1 5. Iteration method 2 6. Parallel computing 1 7. Parallel computing
2 8. Spectral method 1 9. Spectral method 2 10. Infinite-Precision Numerical Simulation 1 11.
Infinite-Precision Numerical Simulation 2 12. Numerical simulation of free boundary problem 1 13.
Numerical simulation of free boundary problem 2 14. Numerical simulation of inverse problem 1 15.
Numerical simulation of inverse problem 2

Evaluation Criteria) Assignments count 100%.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216690

Student) Able to be taken by only specified class(es)

Contact)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF ) [Intelligent Structures and Mechanics Systems Engineering| ) [Civil and Environmental Engineering

= Imai(A220, +81-88-656-7541, The inquiry by means of the cellular phone or E-mail is not acceptabl
e) (Office Hour: Office hours: Thursday 14:00-15:00)

= Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp) ENHE|
14:00-15:00)

(Office Hour:

Nonlinear Analysis 2 units (selection)

Nobuyoshi Fukagai - Associate Proressor / Puang aw Desiy Sysrevs Exaneeen ror Ievastauersis, O, avp Evvmovevia. Exaieeniv, INeLucevr Smucrures a0 Mecwavis Sisevs Exciveeni
Atsuhito Kohdal- Associate PROFESSOR / PLaivG ¥ Desioy Systeuis ENGINEERING FOR INFRASTRUCTURES, CIVIL AND ENVIRONVENTAL ENGINEERING, INTELLGENT STRUCTURES AND MEchANICS S¥STEVS ENGIEERING

Target) Introduction to nonlinear functional analysis.

Outline) Methods of nonlinear analysis; fundatmental mathematical theories and techniques of ordinary and
partial differential equations.

Style) Lecture

Goal) To be familiar with mathematical concepts, ideas and tools involved in doing nonlinear mathematics.

Schedule) 1. Introduction 2. Mathematical modelling 1 3. Mathematical modelling 2 4. Mathematical
modelling 3 5. General topology 6. Function space 1 7. Function space 2 8. Function space 3
9. Integral operator 10. Contraction mapping theorem 11. Example 12. Variational methods 1 13.
Variational methods 2 14. Variational methods 3 15. Minimax principles

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216846

Contact)
= THARBEAHE (ABR115E,2195)

Note) #2¥% %\ BB IZ, 2 O BZERIIEIC 2 FifO PH & 2 RfOMEZ Lz S 2 TRERZIT 3 C
B, BEEDBR L BN D7 DI TH S,

Watershed Hydrologic Engineering 2 units (selection)

Takao TAMURA - AssociatE ProFEessoR / Evirovesta. Coservarioy ENGNEERING, CIVIL AND ENVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES aNb MEcHANICS Systevts ENGINEERING

Target) The purpose of this subject is to learn models and theories on hydrological and chemical cycles in
a river watershed.

Outline) Watershed hydrologic system. Watershed hydrologic processes. Evaporation and transpiration
processes. Lumped and distributed rainfall-runoff models. Canopy interception tank model. Heat-pulse
transpiration model. Mathematical models of solute runoff process for forested watersheds. Water and solute
budgets for forested watersheds. Management system of flood, water resources, and watershed environment.

Style) Lecture

Keyword) forested basin, hydrological cycle, solute runoff, runoff model

Fundamental Lecture) “Advanced Water Circulation Engineering”(0.5, =p[Q)

Relational Lecture) “Ecological Hydroengineering”(0.5, =p[I06)

Requirement) not specified

Notice) not specified

Goal)

1. Understand models and theories on hydrological cycels
2. Understand models and theories on chemical solute cycles

Schedule) 1. Hydrologic Cycle in a River Watershed 2. Rainfall Interception Process in a Forest Watershed
3. Transpiration Process in a Forest Watershed 4. Runoff Process in a Forest Watershed 5. Modeling of
Overland flow 6. Distributed Runoff Models 7. Modeling of Hydrologic Cycle in a River Watershed (1)
8. Modeling of Hydrologic Cycle in a River Watershed (2) 9. Evaluation Index of Hydrologic Cycle in
a River Watershed 10. Formation Process of Streamwater Chemistry in a Forest Watershed 11. Runoff
Process of Chemical Solutes in Streamwater 12. Inference of Forest Change to Streamwater Chemistry
13. Mathematical Model of Solute Runoff in Streamwater (1) 14. Mathematical Model of Solute Runoff
in Streamwater (2) 15. Modeilng of Water and Solute Cycles in a River Watershed

Evaluation Criteria) Evaluated with the report by 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216900
Student) Able to be taken by only specified class(es)

Contact)
= TAMURA (A414, +81-88-656-9407, tamura@ce.tokushima-u.ac.jp) (Office Hour: & IZ22RlD 8
TEZRT L)

Ecological Hydroengineering 2 units (selection)
Susumu Nakano!- Proressor / Exvmowevst. Coxsernioy Exaeerie, Cvi ap ENvRowesTaL ENGeerivG, INTELLIGENT SteueTures axp Mecavics Systews ENGIeERG

Mahito Kamada - Proressor / Georecuics. b GeoewvRONENTAL ENGINEERING, CIviL D ENVIRONVENTAL ENGINERRING, INTELLIGENT STRucTUReS axD Mechavics Systevs ENGeeRG

Yoichi Kawaguchi - Associate Proressor / Exviosveti Cosssrumos Exezaiv, (v avp ExviosweviaL Exoneekie, INTEcest Stucreaes axo Mectavics Svstevs ExeieeRng

Target) Methods for conserving and improving riparian and coastal ecosystems in an actual way are
developed, both from hydraulic and ecological perspectives.

Outline) Hydrodynamics of open-channel flow and wave in river, estuary. Mechanics of sediment transport
by open-channel flow and wave. Theoretical and numerical analysis of hydro-geomorphic process. Influence
of physical condition on ecological system. Interactive dynamics between hydro-geomorphic process and
plant communities. Ecological assessment and restoration of riparian ecosystems. Landscape management
in an ecological way.

Style) Lecture in combination with Portfolio, Portfolio

Keyword) ecosystem, river, estuary, watershed, landscape management

Fundamental Lecture) “Advanced Environmental Ecology”(1.0, =pl), “Advanced Disaster Reduction
Engineering”(1.0, =pI0)

Relational Lecture) “Advanced mitigation engineering”(0.5, =p[[43), “Watershed Hydrologic Engineering”(0.5,
=plI06)

Requirement) not specified

Notice) not specified

Goal)
1. Students understand mechanism and analysis technique for flow and sediment transport in the middle
and upper reaches of a river.
2. Students understand analysis technique for flow and material transport in estuary, and are able to
evaluate correctly the relation between physical phenomena and esturine ecosystem.
3. Students have knowledge to evaluate ecosystem value, and are able to apply for ecosystem improvement.
Schedule) 1. Governing equation of hydro-geomorphic process 2. Numerical analysis of hydro-geomorphic
process 3. Statistical analysis of hydro-geomorphic process 4. Interaction between hydro-geomorphic
process and vegitation, report(1) 5. Flow analysis in estuary 6. Flow analysis in coastal zone 7. Wave
analysis in coastal zone 8. Evaluation model of ecosystem in coastal zone, report(2) 9. Finding the
limiting factors of ecosystem distribution 10. Mechanism for sustaining ecosystems 11. Pattern and
process of ecosystem change 12. Mechanism of ecosystem alteration in relation to human activities 13.
Ecological management of landscape and landscape ecology 1 14. Ecological management of landscape
and landscape ecology 2 15. Ecological engineering for ecosystem management, report(3)
Evaluation Criteria) marks of report (1) , (2) and (3) are summed with the weights of 3 ,3 and 4,
respectively, and the passing mark is 60%.
Textbook) To be introduced in the class.
Reference) To be introduced in the class.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216885
Student) Able to be taken by only specified class(es)
Contact)
= Nakano (A310, +81-88-656-7330, nakano@ce.tokushima-u.ac.jp) (Office Hour: ZT7 4 AT U —AEE
ZEiplofgrtie SOl L, )
= Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.jp)
Hresiidsss. )
= Kawaguchi (308, +81-88-656-9025, kawaguchi@ce.tokushima-u.ac.jp) (Office Hour: M T#%)

(Office Hour: #FEEZ & IZERID
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Geoenvironmental Design Theory 2 units (selection)
Teacher of course
Hisashi Suzukil- AssociaTE PROFESSOR / GroTecivicaL XD GEOESVRONMENTAL ENGNEERING, CIVIL XD ENVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aNb MEcHANICS Systevis ENGINEERING

Jing-Cai Jiang - Associate PRoressoR / Ewroweta. Covserriox ExaneeknG, Cvi avo ExvieowweviaL ExoieeRivg, INveuicest Suctines avo Meckavcs Systevs ENcveekig

Target) The purpose of this course is to present state-of-the-art theories of geomechanics which contribute
to the well-balanced development and conservation of the geoenvironment. The course consists of two
main parts: stability analyses and deformation theories of earth structures.

Outline) In the stability analyses, theories of limit equilibrium methods, limit analysis methods and slip
line methods, as well as their applications to stability, bearing capacity and earth pressure problems are
addressed. In the deformation theories, the original Cam Clay Model and the latest developments in
critical state soil mechanics together with finite element methods are described.

Style) Lecture

Keyword) stability problem, deformation problem

Fundamental Lecture) “Advanced Soil Structure Earthquake Resistance Design”(1.0, =p[I0), “Advanced Soil
Mechanics”(1.0, =pI)

Relational Lecture) “Geoenvironment Control Engineering”(0.5, =p[I07)

Goal)
1. To understand strength theories of earthen structures
2. To understand deformation theories of geo- materials

Schedule) 1. Introduction of stability problems 2. Limit equilibrium method (part 1) 3. Limit equilibrium
method (part 2) 4. Limit analysis (part 1) 5. Limit analysis (part 2) 6. Slip line method (part 1)
7. Slip line method (part 2) 8. Progressive failure analysis of stability problems 9. Introduction of
deformation problems and growth of Cam-clay theory 10. Existence of Critical State Line 11. Existence
of Roscoe Surface 12. Existence of Hvorslev Surface 13. Elasto-plastic theory of saturated clay 14.
Associate flow rule for yield surface of soil 15. Equation for State Boundary Surface of Cam-clay Model

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216688

Student) Able to be taken by only specified class(es)

Contact)
= Teacher of course
= Suzuki (A403, +81-88-656-7347, suzuki@ce.tokushima-u.ac.jp)

16:20~ 17:50 [ 19:40~ 21:10)
= Jiang (A311, +81-88-656-7346, jiang@ce.tokushima-u.ac.jp)
T2 L)

(Office Hour: #:EKIEH B

(Office Hour: fEEEZ &Rl g R %

Geoenvironment Control Engineering 2 units (selection)
Katsutoshi Ueno - AssociaTe PROFESSOR / GEorchicsL ad GEOENVRONENTAL ENGINEERING, (v axp ENvRONMENTAL ENGINEERIG, INTELLIGENT StRucTuRes axb Mecavics Systevs ENcivgeRig
Akitoshi Mochizuki - Part-TivE LECTURER

Target) This unit aims to cover basic concepts and technologies related to development and control of
geoenvironment and ground-structure system for protection against natural and human-caused disasters.
Interactive behaviours of over and under-ground structures under earthquake conditions as well as static
conditions will be addressed employing results from numerical and physical models as well as those from
field-observation data.

Outline) i)Learn framework of experimental apparatus and instruments for in-situ investigation and so forth.
Then understand their basic principle, modification and basic comcepts. ii)practice of the method how to
review techincal papers

Keyword) Image analysis, Triaxial compression test

Goal) To understand methodology of engineering, i.e. experiments, site investigation, and their verification
by analysis, and to develope basic ability in delopment of experimental equipments and instulments.

Schedule) 1. Introduction 2. laboratory test, model test and site investigation 3. laboratory test, model test
and site investigation 4. principle of measurementsl 5. principle of measurements2 6. Image analysis 1

7. Model tests 8. Centrifuge model tests 9. Centrifuge model tests 10. Triaxial compression testl 11.
Triaxial compresson test2 12. Cyclic triaxial compression test 13. Discussion on English paper 14.
Discussion on English paper 15. Discussion on English paper 16. Summary

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216687

Contact)
= Undecided —
= Ueno (A504, +81-88-656-7342, ueno@ce.tokushima-u.ac.jp) (Office Hour: “#FlDfgnz2S M Z &)

Urban System Analysis 2 units (selection)
Hideo Yamanaka\- PRoressor / Pawive a Desiey Systens ENGiveinG For INastaucTiRes, Cvi axD EXVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axd MEchavics Systevis ENGINEERING
Susumu Namerikawa - Associate PROFESSOR / Sucirat. Exoneeic, Crvi. v ExviRowveta. Exciveekie, IuigeNr Stectures anp Mechawics Systevs ENGINEERNG

Target) Basic theories on modeling analysis for land use, transportation and environment systems in urban
and regional areas. Design, planning, construction, and management systems for regions.

Outline) Yamanaka: Modeling, analysis methods, design and planning method for land use, transportation,
and environment systems in urban/ regional areas. Namerikawa: Analysis models, building, management
and maintenance methods for infrastructure and environment systems in urban/ regional areas

Style) Portfolio

Keyword) landuse analysis, transport model, environment protection

Fundamental Lecture) “City and Transport System Planning”(1.0, =p[[, “Urban and Regional Planning”(1.0,
=pl[3), “Project Management”(1.0, =p[7)

Relational Lecture) “Advance Lecture of Political Simulation”(0.5, =pl[42), “Advanced Lecture in Social
Risk Engineering”(0.5, =pl[42), “Social Science”(0.5, =pll02)

Goal)

1. To understand the theoryies of modeling method for the analysis of landuse, transport, environments
system in urban nad regional areas.
2. To understand project management system in regional develepments.

Schedule) 1. Discussion on chosing topics 1 2. Discussion on chosing topics 2 3. Review on related
researches 1 4. Review on related researches 2 5. Review on related researches 3 6. Review on
related researches 4 7. Review on related researches 5 8. Review on related researches 6 9. Case
study using a analysis method 1 10. Case study using a analysis method 2 11. Case study using a
analysis method 3 12. Case study using a analysis method 4 13. Case study using a analysis method 5
14. Discussion on summary of case study 1 15. Discussion on summary of case study 2

Evaluation Criteria) No paper is required. The portforio of learning records and submitted reports are
reqiured to be evaluated.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216798

Student) Able to be taken by student of other department

Contact)
= Yamanaka ‘(A410, +81—8£i—656—7350, yamanaka@ce.tokushima-u.ac.jp)

U — AR S IR OB R SO 2 &)
= Namerikawa (Ad412, +81—§8—656—9877, namerikawa@ce.tokushima-u.ac.jp) (Office Hour: %7 1« A7
D — RS L ICF R DB R BT 5 C )

(Office Hour: 74 X7

Wind Engineering 2 units (selection)
Fumiaki Nagao- Proressor / Smuctura. Exanezaiv, (v avp Exvoswevia. EXGNEekiG, INTELexT StRucriaes axo Mectavics Systevs EXGNeeRG

Minoru Noda'- AssociaE PROFESSOR / SucTiraL EXGeeRG, CiviL 4xb EXVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES anD MechaNics SYSTEVS ENGINEERING

Target) To understand the properties of strong wind, outline of structural behavior in strong wind and wind
resistant design in civil engineering

Outline) Local strong wind; Occurrence mechanism and effect of geographic and topographic factors.
Characteristics of fluctuating wind velocity. Steady and unsteady aerodynamic forces exerted on thin and
bluff bodies. Aerodynamic response analyses of structures such as cables, tower-like structures, cable
stayed bridges and suspension bridges. Rain-wind induced vibration. Effect of gusty wind on structural
response. Wind resistant design in civil engineering; A state of the art and perspective.

Style) Lecture
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF ) [Intelligent Structures and Mechanics Systems Engineering| ) [Civil and Environmental Engineering

Keyword) properties of strong wind, structural behavior in strong wind, wind resistant design

Fundamental Lecture) “Advanced Structural Dynamics”(1.0, =pl@), “Advanced Structural Design”(1.0, =p[3)

Goal) To understand the outline of structural behavior in strong wind and wind resistant design in civil
engineering

Schedule) 1. Introduction 2. Occurrence mechanism of Local strong wind 3. Effect of geographic and
topographic factors on Local Strong wind 4. Characteristics of fluctuating wind velocity 5. Steady
aerodynamic forces exerted on thin and bluff bodies 6. Unsteady aerodynamic forces exerted on thin and
bluff bodies 7. Forced vibrations of structures 8. Self-excited vibrations of structures 9. Aerodynamic
response analyses of cables 10. Aerodynamic response analyses of tower-like structures 11. Aerodynamic
response analyses of cable stayed bridges 12. Aerodynamic response analyses of suspension bridges 13.
Effect of gusty wind on structural response 14. Wind resistant design in civil engineering 15. A state
of the art and perspective

Evaluation Criteria) evaluated by attitude in class (50%) and reports (50%)

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216594

Contact)
= N#%agao (A515, +81-88-656-9443, fumi@ce.tokushima-u.ac.jp) (Office Hour: FEEEZ &I ERlOER %
g2 L)
= N#%oda (A514, +81-88-656-7323, noda@ce.tokushima-u.ac.jp) (Office Hour: #F[EZ & ICERIOER %
g2 L)

Advanced Structural Analysis 2 units (selection)
Yoshifumi Nariyukil|- Proressor / Smucrurst Exaieene, Cvi. axp Exviroswets. Exiesrie, IewiceNr Srucruaes avo Mechaics Systevs Exoeenne

Target) To acquire methods of solving problems in seismic design of structures

Outline) Choose and discuss a topic from the problems including fault characterization, site response,
attenuation relations, soil-structure interaction, seismic design of buildings/bridges, etc

Style) Portfolio

Keyword) earthquake resistant design, earthquake ground motions, simulation of earthquake ground
motions

Relational Lecture) “Advanced Structural Analysis”(0.5, =p[I08)
Requirement) Non
Notice) Non

Goal) To acquire the method for resolving problems in earthquake resisting design of civil engineering
structures.

Schedule) 1. To search topics in earthquake resistant design of civil engineering structures(1-3). 2. To
investigate some themes out of the topics by references(4-12). 3. To prepare and submit the reports on
the themes(13-15).

Evaluation Criteria) Evaluate 100% by report.

Textbook) To be introduced in the class.

Reference) Proceedings of World Conference on Earthquake Engineering
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216749
Student) Able to be taken by only specified class(es)

Contact)
= Mikami (A512, +81-88-656-9193, amikami@ce.tokushima-u.ac.jp)
(or by appointment))

(Office Hour: Friday, 16:00-19:00

Target) Method of non-linear analysis of framed structures subjected to static and dynamic loads is studied.

Outline) Not only geometrical and material non-linear problems in structural analysis and analytical method
of non-linear behavior of framed structures, but also computation of ultimate strength and stability of
framed structures subjected to static load and dynamic load are discussed in portfolio.

Style) Portfolio

Keyword) structural analysis of frames, material non-linear, geometrical non-linear, ultimate strength

Fundamental Lecture) “Advanced Fracture and Structural Mechanics”(0.8, =pll)

Relational Lecture) “Earthquake Resistant Design”(0.5, =p[I08)

Requirement) Students are required to have a good understanding of structural mechanics.

Notice) Students are required to do two hours preparation and two hours review for each lesson.

Goal) To obtain the fundamental knowledge of non-linear analytical method of plane framed structures.

Schedule) 1. Guidance and purpose of this subject 2. Outline of analytical method of framed structures
3. Geometrical non-linear problems 1 4. Geometrical non-linear problems 2 5. Geometrical non-linear
problems 3 / Report 1 6. Material non-linear problems 1 7. Material non-linear problems 2 8. Material
non-linear problems 3 9. Material non-linear problems 4 10. Material non-linear problems 5 / Report 2
11. Combined non-linear problems 1 12. Combined non-linear problems 2 13. Combined non-linear
problems 3 14. Combined non-linear problems 4 / Report 3 15. Discussion on assignments

Evaluation Criteria) Assignments count 100%

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216819

Student) Able to be taken by only specified class(es)

Contact)
= Nariyuki (A510, +81-88-656-7326, nariyuki@ce.tokushima-u.ac.jp) (Office Hour: Monday 16:2017:50)

Earthquake Resistant Design 2 units (selection)
Atsushi Mikami - AssociatE PROFESSOR / STRucriraL EeivezrisG, CvL 40 EXVRONVEVTAL ENGINEERING, INTELLIGENT STRucromes avp Meckavics Svstevss ENGIEERING
Tsuneo Ohsumil- PROFESSOR / GroTecvicaL AN GEORSVRONENTAL ENGNEERING, CIVIL AND ENVRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES aND MEcHANICS Systevis ENGINEERING

Advanced Materials for Civil Works 2 units (selection)
Takao Uedal- Proressor / P a Desiay Systevs ENaerivG For INastauctures, Cvi. asp EXvRONVENTAL ENciveeRivG, INTELLIGENT SRucruRes axp Mecavics Systevis ENaiveeRG

Target) Acquirement of recent technique on concrete enginering paticularly new concrete such as high
performance concrete ,eco-concrete, etc., and maintenace engineering in civil works, in the view point of
sustainable material cycling society.

Outline) Characteristics and performance of important materials used for civil works to construction
infrastructure facilities and to manage environment. A concept of environment conscious materials and
environmentally friendly concrete. Characteristics and designing method of environmentally mitigative
concrete and organism adaptable concrete, such as porous concrete including many continuous voids
and big holes, used for concrete structures and environmentally friendly materials to realize sustainable
deveropment.

Style) Lecture in combination with Portfolio

Keyword) sustainable society, material cycling society, materials for civil works

Relational Lecture) “Flow Mechanism and Control for Fresh Concrete”(0.5, =p[I09

Requirement) No requiremaent.

Notice) This class is consituted of some lectures, some reporting for subjects and presentation and discussion
class on the reports

Goal)

1. Understanding on a concept of sustainable material cycling society in civil works.
2. Understanding on materials having low environmental impact in civil works.

Schedule) 1. Guidance 2. Definition of eco-concrete 3. Properties of porous concrete(l) 4. Properties
of porous concrete(2) 5. Proportioning method of porous concrete 6. Application example of porous
concrete 7. Properties of recycled aggregate concrete(l) 8. Properties of recycled aggregate concrete(2)
9. Landscape of concrete structures 10. Properties of concrete admixing fly ash (1) 11. Properties of
concrete admixing fly ash (2) 12. Properties of concrete admixing blast furnace slag 13. Durability of
concrete admixing industrial by-products 14. Durability design and life cycle design (1) 15. Durability
design and life cycle design (2)

Evaluation Criteria) Estimation using presentation and reports.

Textbook) Using photo copying materials, etc.

— 108 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216594
http://pub2.db.tokushima-u.ac.jp/ERD/person/10836/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216819
http://pub2.db.tokushima-u.ac.jp/ERD/person/10623/profile-en.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/207310/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216749
http://pub2.db.tokushima-u.ac.jp/ERD/person/10600/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF ) [Intelligent Structures and Mechanics Systems Engineering| ) [Civil and Environmental Engineering

Webpage) http://iji-lab.sakura.ne.jp/

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216692
Student) Able to be taken by student of other department and faculty
Contact)

= Ueda (A502, +81-88-656-2153, ueda@ce.tokushima-u.ac.jp)
RT3 L)

(Office Hour: 4EEZ & IZ BRI DR E

Flow Mechanism and Control for Fresh Concrete 2 units (selection)
Chikanori Hashimoto - PRoressor / Stucturat Exaiveerise, Civie axp EvirowestiL Exivesrise, INTELLGENT Stauetues axb Mechavics Systews ENcivggRg

Target) The objective of this subject is to understand the recent techonology on consistency of fresh concrete
in process of mixing or flowing in the construction machine, such as concrere mixer, concrete pump or
concrere agitator.

Outline) Mechanical behavior of concrete materials in process of mixing, conveying and compacting using
the visualization technique of fresh concrete. Application of the rheology to fresh concrete. Design of
self-compacting concrete and eco-concrete. Concept for construction design, which is the performance-based
design. Basic concept for new types of structure such as partially prestressed concrete structures.

Style) Lecture in combination with Portfolio

Keyword) visualizaion technique of fresh concrete, application of visualized analysis on fresh concrete,
deformed pipe, agitator drum, diaphragm wall, consistency test, bi-axial forced mixing type mixer,
vertical continuous mixer with gravity

Requirement) It is necessary for students to learn the basic attainments on the concrete engineering.

Goal)

1. The porpose is to understnad the visualization technique of fresh concrete.
2. The porpose is to understnad the application of flow analysis in process of mixing or flowing in the
construction machine.

Schedule) 1. Guidance 2. Visualizaion technique of fresh concrete (historical development). 3. Visualizaion
technique of fresh concrete (materials used). 4. Visualizaion technique of fresh concrete (method of image
analysis). 5. Visualizaion technique of fresh concrete (scale effect of model concrete). 6. Visualizaion
technique of fresh concrete (ploblem to be solved). 7. Application of visualized analysis on fresh concrete
flowing through the tapered pipe. 8. Application of visualized analysis on fresh concrete flowing through
the bend pipe or bifurcated pipe. 9. Application of visualized analysis on fresh concrete discharging
of agitator drum.. 10. Application of visualized analysis on fresh concrete mixing in agitator drum.
11. Application of visualized analysis on fresh concrete placing for diaphragm wall. 12. Application
of visualized analysis on fresh concrete flowing in the vessel of consistency test. 13. Application of
visualized analysis on self-compacting concrete casting in the slab form. 14. Application of visualized
analysis on fresh concrete in process of mixing in bi-axial forced mixing type mixer. 15. Application of
visualized analysis on fresh concrete in process of mixing in vertical continuous mixer with gravity. 16.
Preliminary

Evaluation Criteria) Evaluate by reports or presentations or each subject.

Textbook) Handout of phot copying materials for each subject.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216903

Note) It is necessary getting the unit of lecture and understanding the lecture for 2 hours to preparae of the
lecture for 2 hours. and review of the lectute for 2 hours

Advance Lecture of Political Simulation 2 units (selection)
Akio Kondol- Proressor / Socit. Exviowext Svsteus Exaivezrive, Ecosvsten Exciveenic, Bk avo Lire Bwvrowevi, Bxanerng, Yoshinobu Hirose -

Target) The technique of modelling of regional and environmental systems, and the concept and application
method of prediction and evaluation models to political simulation are studied.

Outline) Not only the technique of modelling, but also the application method of prediction and evaluation
models to political simulation is discussed in portfolio.

Style) Portfolio
Keyword) political simulation, technique of modelling, prediction and evaluation
Requirement) FfiC7 L

Notice) Ffic7zL
Goal) To obtain the knowledge of the technique of modelling and application method of prediction and
evaluation models, apply them to political simulation.

Schedule) 1. Guidance and purpose of this subject 2. Systems of political simulation 3. Technique of
modelling 1 4. Technique of modelling 2 5. Application of model : Prediction 1 6. Application of
model : Prediction 2 7. Application of model : Evaluation of policy 1 8. Application of model :
Evaluation of policy 2 9. Example of political simulation : Population policy 10. Example of political
simulation : Urban transport policy 11. Example of political simulation : Landuse policy 12. Example
of political simulation : Social policy 13. Example of political simulation : Environment policy 14. The
technique of political simulation in the future 15. Regional policies in the 21st Century

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216726
Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp) (Office Hour: H I H9-105K1HR)

Note) Ffic7z L

Advanced Lecture in Social Risk Engineering 2 units (selection)
Yasunori KozuKi - Proressor / Socu Exvrowet Sistevs Exaiveexinc, Ecosvstem Exoiveeaisc, Eak o Lire EXvRONENTAL ENGINEERING

Target) To understand concept of risk, to cultivate ability of measures how to reduce , avoid, compensate
for various risiks. the reducing, the evading of the risk, the compensation for it.

Outline) Technique of risk assessment and its comunication for various social risiks on risk manegement is
lecterd.

Style) Lecture in combination with Portfolio

Keyword) social risks, risk management, crisis management

Goal) To obtain the knowledge of risk management and application method of various social risks.

Schedule) 1. Guidance and purpose of this subject 2. Sources of various social risks 3. Evaluation
of social risk(1) 4. Evaluation of social risk(2) 5. Risk manegement (l.risik perception) 6. Risk
manegement(2.risik communication) 7. Risk manegement(3.evaluation standard) 8. Example of risik
manegement(1.evacuation for natural disaster) 9. Example of risik manegement(2.evacuation for natural
disaster) 10. Example of risik manegement(3.evacuation for natural disaster) 11. Example of risik
manegement(4.avoidance of risik and insurerance) 12. Presentaion and discusion for social risk(1) 13.
Presentaion and discusion for social risk(2) 14. Presentaion and discusion for social risk(3) 15. Summary

Evaluation Criteria) Assignments Count 100%

Textbook) To be introduced in the class

Reference) To be intrroduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216694

Student) To be limited to the students of the course

Contact)
= Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp) (Office Hour: XIEH, 14:35 225

16:05, 18:00 2*>5 19:30)

Advanced mitigation engineering 2 units (selection)

Hideki Ueshima - Paremive Lecturer / BETEKT

Target) To obtain the abilities to find and solve environmental problems using for application of mitigation
technique

Outline) To surveying of the latest news of mitigation and to understand its concept and examine the
technique to mitigate the deterioration environment
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Style) Lecture in combination with Portfolio

Keyword) district improvement plan for disaster mitigation, coastal environment

Fundamental Lecture) “Advanced Lecture in Social Risk Engineering”(1.0, =p[I0%, “Advance Lecture of
Political Simulation”(1.0, =p[I09)

Goal) To design and assess the mitigation plan for deterioration coastal environment

Schedule) 1. Guidance of this subject 2. Current topics about mitigation 1 3. Current topics about
mitigation 2 4. Current topics about mitigation 3 5. Current topics about mitigation 4 6. Current topics
about mitigation 5 7. Current topics about mitigation 6 8. Current topics about mitigation 7 9. Current
topics about mitigation 8 10. Current topics about mitigation 9 11. Current topics about mitigation
10 12. Discussion on research themel 13. Discussion on research theme2 14. Discussion on research
theme3 15. Presentation

Evaluation Criteria) Assignments count 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216892

Contact)
= Ueshima (+81-823-72-1901, h-ueshima@aist.go.jp)
= Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp) (Office Hour: XIgEH, 14:35 226

16:05, 18:00 #*5 19:30)

Advanced Exercise on Civil and Environmental Engineering 2 units (compulsory)
Teacher of course

Target) This subject is especially provided in order to deepen the study, and must be taken under the
guidance of a faculty in major field of study.

Outline) Exercises related to research theme are performed.

Style) Portfolio

Keyword) exercise, civil and environmental engineering

Goal) To obtain deeper knowledge regarding research theme.
Schedule) 1. Guidance 2. Exercise 3. Report

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216641
Student) Able to be taken by only specified class(es)

Contact)
= Teacher of course (Office Hour: Monday 11:0012:30)

Advanced Research on Civil and Environmental Engineering 2 units (compulsory)
Teachers in other colleges or departments

Target) To obtain broad information on recent engineering

Outline) To research a theme in a technology, which is different form the main technology in your field.
Style) Portfolio, Lecture, Lecture in combination with Portfolio

Keyword) engineering, technology, different field

Requirement) N/A

Notice) N/A

Goal) To learn a recent technology, which is different from the main technology in your field.
Schedule) Choose a theme on technology or engineering, which is different from that in your field.
Evaluation Criteria) Evaluated with portfolio or examination

Textbook) Ask to teachers.

Reference) Prints

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216642

Student) Able to be taken by only specified class(es)

Contact)
= Teacher of course (Office Hour: Friday 11:5512:50)
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Intelligent Structures and Mechanics Systems Engineering — Mechanical Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ..ottt et e e e e e e e e e e [
Life Science ... Takagi * TSUJi . ...\ v ottt ittt ettt et e e et et e e e e e et e e [[1a
Social SCIENCE ... yOKONALA. .. ...\ttt ettt e et e e e
Science and Technology Studies ... Tanaka . ...............o.inuiniiuintenenn i 12l
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

« First-line men with experience Of practical DUSINESS . ... uvvvutttnt ettt ae i aeeas 12l
Introduction to Intellectual Property ...Fujii + Yano - Tida + Yamauchi « ZH1 ..........oooiiioin... 112l
Advanced Lecture in Theory of Business Models ...Yamanaka + Yoshida * Tamaari « JEH @il ... ... ... 13
Long-term Internship (D) ... YamanaKa..................eeuunnetunnemtnnneeeteeeieeeiineeennnanns 13
Management of Technology ...Yamanaka + Morimoto * Part-time Lecturer. .............ooueueereneenenne.n I3
International Advanced Technology and Science 1 ...Murakami..............coovuiieiiiniennen..d INE!
International Advanced Technology and Science 2 ...Murakami................oooiiiiiiiiinin... 14
Presentation Method (D) ...Graduate School of Advanced Technology and Science....................... 14
Internship (D) ... e e I
Venture Business (D) .......... .o e L1l

e Specialized Subjects

Quantum Theory of Materials ... Michihiro ............o.oiuinti i 13l
Radio Frequency Solid State Physics ...Nakamura...............o.ouiorentonineenenreneaneneenennans 1S
Controlling Physical Properties of Crystalline Materials ...Okada.........................coooou...
Material Applications ... Yoshida * Nishino * TAKAI . . ..o vttt ttue et et e et e e ieeeeieeeeaanns
Material and Computational Mechanics ...Oishi * Nagamachi ... .. L 16]
Fluid Energy Control ...Fukutomi.................o.iuiiniiititii it LL16]
Thermal Energy Control ...Suekane * Kiyota. ... ........uuiuiuiuitanititititatit e LL16]
L —Y e R s DEUCR L e s 18|
Energy and Environment Engineering ...Ishihara « Ichimiya............ .. ..o an... 7
Mechanical Systems Design ... Hino ....... ..ottt s |
Instrument and Control Engineering ... Miwa.............c.oouueeeuueemuieeiiiaeiieaeieaannn, INES|
Design of Dynamic Systems ... KOnishi .. .............uueuneinneinee et I3l
Advanced Production Technology ...Ishida * Tada..............uiiutitiniti i aiennns 18
Micro-Nano Engineering ...Iwata..............ououiniiu ittt e IBE
Materials Surface Performance Control ...Murakami * YONeKUra . ... .......ueueiueneenennenennennanen. LL19]
Intelligent Information Systems ...Ogata - Mitsuhara + Kanenishi * It0 .. ...t L1l
Visual pattern processing ...Terada * Karungaru. .. ...........ououontntintenenteneieneeenaeneene.d LL1O]
Advanced conversion systems of resource energy ...Kidoguchi.............. ... 120
Advanced Micro-Nano Engineering ...Part-time Lecturer...............c.c.iuiuiuiuininininananenn.. 120)

e Specialized Exercise and Experiments
Advanced Exercise on Mechanical Engineering ... All teachers...............coiiiiiiiniiennen... 1120]

Advanced Research on Mechanical Engineering ...Teachers in other colleges or departments........... 1201

Human Factors 2 units (selection)

Atsuya Yoshida- Proressor / It oF Soco-Arrs o S

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Parr-iiMe LecTURER / Fukur Pecroras Universmy

Akihiko Tsuji - Proressor / Biouosica. Rescrios, Biowocicat Sciesce v Tecmiotooy, e o Lire EvviRowvevma. ExaneeR

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740

Contact)
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= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-mive LEcTURER / Stkoky Usiversiy

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.

Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Paremive LecTurer / 4850

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) BHERiRIE, FIARAMNICEIT 2 WG E) & RIS DN T, HhRRIED ASCEED SRR IR O F1ik
ZHWTIT S TH 5. FEERAT ORI EENELH S 9207 572 1930 FEARUCHT 72 AR EF & LT
5L, &<IC 1970 FEABIE, BB, ¥GEE, WRAEZES<OTHICHEZE5ZAT0S,
DHFROTETIX, BATEHIER I Z RUE L 2 hfl e, W2 OZALASEARH 2 (2 U 72 Fil 2 1
D R, Fifi e tha & OMHEBRIC DOV TEL T 2, RAETE, EXEAGUEONCK & HA DR
EOR#ZE, ZNZNOERILBRDEND»SEET S,

Style) Lecture

Goal)

1. BIE - BeffiDiesh & th 2 D2l & DA ZEBIR O Bl R
2. FE 7B H S OWFE O I EIR O B

Schedule) 1. J77i 2. BEEESNOEHF & I —0 v Ve 3. FERIH & ZHXEE LSRG O ¥ & 3 —
0y Stk 2 4 BHOFR—BEEREMOTH E 3 —a v ke 3 5, RO ES & driitkh e o Hi
6. PREYZIRGIH] & THEARNY 2 RF MR AT DM & iRk D IBE 2 7. BEMIRFGT & ATt 2 D7
BREEF D ES: & ifitib 2D RAEE 3 8. BUMBI D FIR & TEArb 9. pESE i & &5 —B) IR o
FEE Tte 2 10, TRLHS DR 11, HAICB T 2 BHEHED SIEREREANDTER 12, M
MR 130 BEEENOBIENE 14 Kbz 10 FLEEOZAL 15, BRARAM & oK

Textbook) ZHfZMfFL %9,

Reference) & TICHINL 7,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216582

Student) Kegbetdi- LR BIER AR A

Contact)

= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= TR EHtR  (Office Hour: HIED 5 4li#:8R:307~ 17K#1577)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiun o Evoneere
First-line men with experience of practical business - PAR-TivE LecTurer

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) #H71% 3 HALZOMAENRD SNTND, 5 LBEHEZY, BIFIZTR 14~ 16 HEICH T
T MREEFEN Y F v — 3 4 1000 tLatHL 2FEML, Z20HBIXZITER SN0, 58Sk E
FEEEMEL TOL DI LD IR, JOREE, 5 LARMRICD LN, iR
KOMEIEAN & < U EEERIEBERED SR L THR S N TE K U EREZ DPREAM) & HZRGH
FEy TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
AKkio Fujii - Visiring Proressor, Mikio Yano - Parr-mive Lecturer, Akio lida - Parr-tiMe LEcTurER
Yasunobu Yamauchi - PAR-TIME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.
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Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Relational Lecture) ‘Introduction to Intellectual Property’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Act,the Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. AINFTAHEE (X () 2. MICFIANEHIE OB (FF- TIS) (HIF) 3. FINFHARERIE
OB GAIT - HIEMERIILYE) ) 4. Ryl RETERE (B 5. RFETFEH & RETHER & (i)
) 6. FRPTHEDEI = 2 DV (fofee K+ BIEHN (HIF) 7. 2H BRI = RIHPHT 0
HHT5 (FEH) 8. LAR— M - EHRX - RITTROBAE BH) 9. MRFHlEORATT RRF S
ZDICTNS - (1I4) 10, B8 91> T 35 < A =SBl Hrarik ORI (M) 11, Berlilie
DEIGICE T 2 RINME () 12. R RRPReEE (RFF) 13, RINMEORH & 3EH (FEHILIC X 2
BREEGD) @) 14, REMEOHN &M FEEIC K 2 FRERSGT) (RE) 15, AEEOf)
FETER (REFTRIC X 2 EREEET) () 16, LR — g - #HA - RIEAEOFHS FBEAR)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: Al 54083057~ 17IK1547)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka\- PRoressor / Paivg o Desay Systes ENGNemiNG For INeastaucTures, Cvi. axD ENVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES axp Mechavics Svstevis ENGINEERING
Atsuya Yoshida - Proressor / Iistute o Sooo-Axrs aw Seinces, [ Tomoko Tamaari!- Assistavt PRoressor / Ceiek for Cowusimy Revmizaos

FEH BT

Target) G MJRE AR MUK F AL DD DE Y % 2 EFILOMEZE TR BT 2.

Outline) - FHFEAMREARHIE DL D - BIBHAD DD E YR AZKHDIEM & €Y 2 2T FIRESAL HEBINIC
BET2, cnosoF/RICKD, HIRCHEET 2 FERRISHIET 2887, BELWHDFH - HratkzEs
HNZEES. - EVRRAETIVIE, ML - F£EFET T, BEReT T, Bl - @ e, ICT
THET VP ORKT 5. ABZEE, ICT IHARESIFE YRR TnAED ) £ 2020 fElcT 2 ¥ 0l
T23X0Y A X MEBSETHAROIA D SFEH ST\ _LIHT & i USEiid 3.

Requirement) JEE&IZFHIE LT, LBBICIEINT 2 (EIHE, sOBEIZHE) XEHE QM DOHAC DN T
1F, HEFEGICEIER L TV D T - RSB 2 REY ) b, Ak 7 —ERICHAELZZ 0,

Notice) H£H il AR THIET 2. HESOHMPIELZS, BREBXUOHP IZTAELETZDT, HET
328, <BER 22 FEEES R R TV > T EBEE) TH B3 v v 82 TcogEREERTA
THEMT S, e T—=v T (BAN—HE) bHHTE. OFEFHEHE-1HIREEE Y 222 570) LS
USSP AR E 2 3238 + 11 H 27 H ()~ 11 A 28 H (H) LB G5 1Rl ~ 2 12 [l) OfHi##E-2(ICT
EVRZZEFIV) * 12 H21 H K BERBEFv /282 EE 130~ 815 0) ORifie * 11 H27 H
(+)20:15-21:45 A7 RiRFIC TR ZEITS. SMEBH (S# 3,000 M)

Goaly AfZFETIE, BAERD SN TOIHIBFEOBE LS, EPRAN0MIc, #IEH, AR, AR,
WERE ), ICT IZEHT 2. TRTEZEFRTZ I E2HBEE ZLAVD, FEAET 2 %2 H SR
L, Wls 282ty 22T, MANELTOERZHIET.

Schedule) 1. 7' %' A5 WS (ER RS 2. A & fTIR-E - 3% - SEOER-AMAIT (RBET
) 3. Mg AEEE U COMH & ERARPE BEOMEN&E), WAERT (F) flHs £50<

D) 4. HUEFFAEEE & U C oM & ARG (BEOMENSE), IRAEIT (F) BE e $50<
D) 5. BRI ZIEH L 2 SRS C O 2 R R ekl (ERREE LS - 2R) 6. Aoy —
W72 0 1000 J5HBRSARS, TEERERILTHEE AR =R CGREbGEE, RILTRHRGFS - BiFERE)
7. MRS DRI MHA —F —HlE v —F% v T7h ) 7+ PRARH EEERAR A 8. TiRICk3
IS < D, 90 7 — )LDk 2 55 TATA « FEREE (FMW), HREBERK @8 RAA R
B) 9. #2000 < D AMAMZ (v 2 &0 MRERFISER) 10, EESUUSE TRIEOM
M OSHBUE T IHAE (FRREEER) 11 -AOEBIRZ & 725 Uz -Hd e - il e s 2 241
Mo =2y ay 7lihdEd EEERYEIZ) 12 -AREIEZ G726 Lo e - ey = 2
Bl — 2 > gy 7Fulidhdd: @ERREERR) 13, ICT %5 HEh (8B R¥EER), EAIT @B X
EWE) 14, ICT HE HHBW @EEREER), EENF AEBREHHE) 15, ICT HE FHEW @#5
KREEHD), EHMT EEEREER)

Evaluation Criteria) #Z3EHMDORS 20%), ZV—77—27« WERL K—F (At 80%) THHlis 5.

Textbook) #EMLA I 5. i, HbFEE LT 3,000 FIEUINT S,

Reference) Several are introduced in class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842

Student) B KERZBIRERMBIERBE R A Y —a—2, RO, F7¥—a—2D%%

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

RLEROEREZROZ &, )

Note) o fHiH « KIMAICEH T 2 A kA4 >~ ¥ —EFH (088-656-7684, kamikatsu-school@cr.tokushima

-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB#& R — L R—

(Office Hour: 2 & it

Long-term Internship (D) 4 units (selection)
Hideo Yamanaka\- PRoressor / PLawive s Desiay Systevs ENGNERING For INRasTRUcTURes, CIviL AND EXVRONVENTAL ENGNEERING, INTELLIGENT STRUCTURES 4D MEchavIcs Systevis ENGINEERING

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766

Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (BIEZEHFEL >~ ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanalga (A410, +81—8£i—656—7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 71 X7

U — SRS S IR OB R SO 2 &)

Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanaka\- PRoressor / Pawive s Desiey Systens ENGIveriG For INastaucTiRes, OV AND ENVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axd MEchavics Systevss ENGINEERING

Emi Morimoto|- Assistant PROFESSOR / Puawivg avp Deso Systevis ENGNeERNG R INastRucTuRes, (v xp BvowweviaL Exciveekisc, ITecuicevr Steucrmes 4o Meckanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the

point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) manag !, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =pI2), “Long-term Internship (D)”(0.5,
=pl[13), “Advanced Lecture in Theory of Business Models”(0.5, =p[II3)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS SRR R SO 2 &)
= Morimoto (B =E AT > ¥ —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 IKf ~ 16 IKf))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: 74 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstevs Exciveenie, Mecussicst. Exonveeriv, Iewuceyr Strucrures axo Mecavics Svstews Exciveeknvg

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Svstews Exciveenie, Mecussicss. Exonveeriv, INewuceyr Strucrures axo Mectavics Svsteus Exciveekivg

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)
1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.
2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.
Evaluation Criteria) Enterprising behaivior, reports and portfolio.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651
Student) It is possible for the students of Master’s course and Doctoral course to enroll.
Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)
Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873
Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (D)

2 units (selection)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)
1. Grasping internal systems of a company, management, action and strategy to achieve the company’s

goal. (2)

2. Understanding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Quantum Theory of Materials 2 units (selection)
Yoshitaka Michihiro- Associste PRoFEssOR / Prooucrioy Svstevs ExciveeRive, Mechavicar ENGIERRING, INTELLIGENT STRucTURes axb Mechavics Systevs ENGIeeRG

Target) This class introduces the advanced quantum mechanics and quantum field theory.

Outline) Basics of advanced quantum mechanics and quantum field theory are introduced.

Style) Lecture

Keyword) quantum mechanics, quantum field theory

Goal) To understand the outline of advanced quantum mechanics and quantum field theory.

Schedule) 1. Introduction 2. Quantum mechanics (1) 3. Quantum mechanics (2) 4. Hartree-Fock
approximation 5. Koopman’s theorem 6. Density functional theory 7. Kohn-Sham equation 8. Local
density approximation 9. Perturbation (1) 10. Perturbation (2) 11. Quantum field theory 12. Creation
operator and annihilation operator 13. Field quantization (1) 14. Field quantization (2) 15. Phonon 16.
Electron gas

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216905

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: ZKI#H17Iki-181Kf)

Radio Frequency Solid State Physics 2 units (selection)

Koichi Nakamura'- Associate ProFessor / Prooicrioy Svstevis ExaiveexG, Mecnaicst Excivesmie, ITeLiGext Stauctumes axp Mecnavics Systevis EGiNeeRG

Target) This class introduces basis of NMR and applications to studies on superconductivity, magnetism and
ionic diffusion in solid.

Outline) The spectrum, spin-lattice relaxation, spin-spin relaxation, chemical shift etc., which are obtained by
NMR measurements, are introduced and discussed in connection with various physical properties of solids.

Keyword) nuclear magnetic resonance, magnetism, diffusion

Goal)

1. To understand basis of NMR.
2. To understand relationship between various problems in solid state physics and relaxation phenomena
observed using NMR.

Schedule) 1. Introduction to nuclear magnetic resonance (NMR) 2. Zeeman interaction 3. Larmor
precession 4. Magnetization 5. Motion of magnetization under magnetic field 6. Bloch equations 7.
Dipole interaction 8. Magnetic interactions of nuclei with electrons 9. Electric quadrupole interaction 10.
Spin-lattice relazation and motional narrowing of resonance lines 11. Diffusion in solid and spin-lattice
relaxation 12. Relaxation model for diffusion 13. NMR studies on lithium ionic conductors 14. NMR
studies on protonic conductors 15. Application of NMR

Evaluation Criteria) Assignments count 100%.

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216788

Contact)
= Nakamura (A216, koichi@pm.tokushima-u.ac.jp)

Controlling Physical Properties of Crystalline Materials 2 units (selection)
Tatsuya Okada - Proressor / Meckica. Sexce, Mecuasicat ENGNEERING, INTELLGENT STRUCTREs anp Meckavics SYSTENS ENGIVGERIG

Target) Geometrical theories of grain boundary character in polycrystalline materials are described. Various
methods to describe textures are also introduced.

Outline) Various geometric theories of grain boundaries and textures are introduced.

Style) Portfolio

Keyword) grain boundary, geometrical theory, texture

Fundamental Lecture) “Material Applications”(1.0, =p[II3)

Notice) 2-hour study before and after each lecture is necessary.

Goal
1.>CSL theory of geometrical character of grain boundaries must be understood.

2. Various methods to describe textures must be understood.

Schedule) 1. Dislocation theory of small angle grain boundaries 2. Dislocation theory of general boundaries
3. Extension of geometrical theory to interphase interfaces 4. O-lattice theory 5. CSL theory 6.
Calculation of grain boundary dislocations 7. Miller indices and stereographic projection 8. Pole figure
and inverse pole figure 9. Euler angles to describe crystallographic orientation 10. Orientation distribution
function 11. Experimental analysis of textures 12. Deformed textures 13. Recrystallized textures 14.
Textures and physical properties 1 15. Textures and physical properties 2

Evaluation Criteria) Evaluation is based on term papers.

Reference)

o Forwood and Clarebrough: Electron Microscopy of Interfaces in Metals and Alloys (Adam Hilger)
o Randle: Microstructure Determination and its Applications (The Institute of Materials)

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216635

Contact)
= Okada (M616, t-okada@me.tokushima-u.ac.jp)

Material Applications 2 units (selection)
Kenichi Yoshida - Proressor / Mecussicst Somxce, Mecavicas EayesRG, INTELLGENT SRucroes avp Meckavics Svstevis ENcivezRG
Hideo Nishino!- Associate ProressoR / Mectvicat Scexce, Mectavicar Exciveerie, INeLuigevr Steuctures ap Mechaics Systevs ENGINEERNG

Hitoshi Takagi - Proressor / Mectavica Seevce, Mecussica. Exoneekie, INuuiest Srucrenes axo Mecavics Svstevs ExciveeRng
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Target) This class acquires importance of the material evaluation using acoustic emission method and guided
wave method that are prospective as advanced material evaluation methods in more serious environment.
Also it acquires the development and the prospective trend since now of the green composite materials
with natural fibers and biodegradated resin as one of the advanced composites.

Outline) Non-destructive methods are more important in the material evaluation methods that have been
performed widely since then. This class introduces the measuring fundamentals and the analysis using
the acoustic emission method and guided wave detecting method, and also the characteristics and the
up-to-date development trend of green composites with less environmental burden.

Style) Lecture

Keyword) acoustic emisson(AE), guided wave analysis, green composite

Fundamental Lecture) “Material Engineering”(0.2, =p[23), “Physical properties of materials”(0.2, =pZI)

Requirement) Students are required to have a good undertanding of fundamental knowledge of materials
engineering.

Goal)

1. To make clear the deformation and fracture dynamics of advanced materials by analysis of obtained
AE signals.

2. To identify verious types of defects and search for a plant life prediction using the guided wave
propagating through materials.

3. To understand the high-performed and high-qualified green composite as one of the advanced materials
with less environmental burden.

Schedule) 1. Introduction of AE method 2. AE source characterization 3. AE behavior during deformation
in advanced materials and its deformation mechanism 4. AE behavior due to microcracking in advanced
materials and its fracture prediction technology 5. Up-to-date trend of material evaluation technology
with AE method 6. Propagation theory of ultrasonics in materials with viscoelasticity, anisotropy,
piezoelectricity and non-linearity 7. Propagation simulation of ultrsonics 8. Fundamentals of guided
wave with SH mode plate wave 9. Guided wave to circumferencial and axial directions 10. Up-to-date
research trend of guided wave 11. Concept of advanced composite materials 12. Classification of
advanced composite materials and its application 13. Characteristics of advanced composite materials 14.
Advanced composite materials and global environment 15. Development trend of green composite

Evaluation Criteria) Assignments count 100%

Textbook) Not used

Reference) Will be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216664

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (M619, +81-88-656-7358, yoshida@me.tokushima-u.ac.jp) (Office Hour: Thursday and Frid

ay, 17:00 to 18:00)

Material and Computational Mechanics 2 units (selection)
Atsuya Oishi - Associate PRoressor / Mechavicat Soexce, Mectivicsr BNz, IELLIGENT SrRuctiRes o Mecuavcs Sysrevs EGNEERIG
Takuo Nagamachi - Associare Proressor / Mecaasicat Svstevs, Mecusvica. EXGNEeRiG, INTEwiexT StRucrumes axo Mectavics Svstevs ENGveeRnG

Target) To understand both theory and computing system for computational mechanics of solving physical
phinomina for natural and artificial objects

Outline) From theoretical aspects deformation theory of solids, FEM and numerical methods are discussed.
From aspects of computing system, algorism and high performace procedure are given of large scale
computing system for designs and working of material, machine and structures, and controls.

Style) Lecture

Keyword) nonlinear probloem of solid mechanics, large scale system of computational mechanics

Fundamental Lecture) “Solid Mechanics”(1.0, =p23)

Relational Lecture) “Advanced Exercise on Mechanical Engineering”(0.5, =p[I20), “Advanced Production
Technology™(0.5, =plII8)

Goal)
1. To understand mathematical theory and physics for nonlinear problems for solid
2. To construct large scale computing system and to simulate using them and understand of their results.

Schedule) 1. Tensor analysis 2. Weighted residual mathod and variational principles 3. Non-linear
mataerial problems 4. Geomytrically non-linear problems 5. Time depending problems 6. Application
to non-structual problems 7. Envirament for parallel processing 8. Algorism for parallel processing FEM
analysis 9. Implementation of parallel processing FEM analysis 10. Basic theory of soft computing
11. Soft omputing for CAE 12. Implicit method for statics 13. Explicit method for dynamics 14.
Constitutive equations for non-iron-metals 15. Method of high speed computing 16. Recent h igh
pricision method of FEM simulations

Evaluation Criteria) Assignments count 100%

Textbook) KJII - Fif, HIEEE, Bagl

Reference) O. C. YA LYy ¥ —"2 1 vy, ¥ Vv 7 AHMRIEFEE, 5Efl

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216666

Student) Able to be taken by only specified class(es)

Contact)
= QOishi (M622, +81-88-656-7365, oishi@me.tokushima-u.ac.jp)
= Nagamachi (M524, ngmch@me.tokushima-u.ac.jp) (Office Hour: fg:B/KHEH 17 I ~ 18 )

Fluid Energy Control

2 units (selection)
Junichiro Fukutomi - ProressoR / Inreiiexr Micaes, Mecavicat. ENGNeeRNG, INTELLIGNT STRucroRes o Meckavics Svstevis ExciveeRv

Target) This class introduces hydrodynamic characteristics of turbomachinery, behavior of internal flow and
problems with it.

Outline) Advanced concepts of fluid energy control and energy conversion. Performance characteristics,
internal flow conditions and anomalous phenomena in fluid machinery. Performance improvement and noise
reduction of turbo-machinery by flow control. Utilization of renewable fluid sources such as hydro-dams,
wind, wave and tides.

Keyword) energy conversion, turbomachinery, internal flow

Fundamental Lecture) “Fluids Energy Conversion Engineering”(1.0, =p23)

Goal) To understand hydrodynamic characteristics of turbomachinery, behavior of internal flow and problems
with it.

Schedule) 1. Theory of centrifugal turbomachinery 1 2. Theory of centrifugal turbomachinery 2 3. Theory
of axial turbomachinery 1 4. Theory of axial turbomachinery 5. Quasi three-deimensional flow analysis
of turbomachinery 6. Turbulence modeling and numerical flow simulation 1 7. Turbulence modeling and
numerical flow simulation 2 8. Mid-term test 9. Characteristics of turbocharger for automobile 10.
Noise of turbomachinery 1 11. Noise of turbomachinery 2 12. Anomous phenomena of turbomachinery
1 (cavitation, water hammer) 13. Anomous phenomena of turbomachinery 2 (surging, rotating stall) 14.
Application technology of natural flow energy 1 (wind turbine) 15. Application technology of natural
flow energy 1 (small hydro turbine) 16. Term test

Evaluation Criteria) As mid-term test of 50 points and term test of 50 points, it is made to be passing
over sum total of 60 points.

Textbook) Not used
Reference) Will be introduced in the class
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216901

Contact)
= Fukutomi (M519, +81-88-656-7367, fukutomi@me.tokushima-u.ac.jp)

Thermal Energy Control 2 units (selection)
Tetsuya Suekane - Proressor / Mectiaicat Systevs, Mecuavicas ExoiveerisG, INTELLGENT Sthuctues axb Mechavics Systevs ENoivggRg

Masanori Kiyota/- Associate Proressor / Mecricat Svstevs, Mecusicat ENNeeaG, INTELLGENT STRucrures av Meciavics SYsTevs ENGIveeRG

Target) Aiming at the permanent use of resources and energy, basic principles of thermal energy, heat
transmission, and characteristics of energy control devices and working fluid are discussed. Various usages
of thermal energy flow are analyzed with exergy method.

Outline) Principle and characteristic about thermal energy, the control system, practical method and efficiency
evaluation of thermal energy control. Energy flow analysis with heat, physical and chemical exergy.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Intelligent Structures and Mechanics Systems Engineering| ) [Mechanical Engineering|

Keyword) thermal energy, energy conversion

Goal) To use thermal energy effectively and to apply to environmental problems

Schedule) 1. Basics and characteristic of thermal energy 1 2. Basics and characteristic of thermal energy
2 3. Basics and characteristic of thermal energy 3, report problem 4. Characteristic of thermal energy
control 1 5. Characteristic of thermal energy control 2 6. Characteristic of thermal energy control 3,
report problem 7. Control elements of thermal energy 1 8. Control elements of thermal energy 2 9.
Control elements of thermal energy 3, report problem 10. Control units of thermal energy 1 11. Control
units of thermal energy 2 12. Control units of thermal energy 3, report problem 13. Evaluation of
thermal energy control 1 14. Evaluation of thermal energy control 2 15. Evaluation of thermal energy
control 3, report problem 16. Final test, oral examination

Evaluation Criteria) Scores of reports and final oral examination are used

Textbook) To be introdued in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216809

Student) Course students only

Contact)
= Suekane (M521, suekane@me.tokushima-u.ac.jp)
= Kiyota (M522, kiyota@me.tokushima-u.ac.jp)

MBI R

2 units (selection)
Yoshihiro Deguchil- Proressor / Meciwicat Sistevs, Mecussicat Exciveee, INTeiGev Steucrvres v Meciavics Sistevs ExGeeG

Target) This class introduces a new technolgy of advanced heat transfer and fluid mechanics that can be
used for determining the optimal design and operating conditions of nuclear and geothermal power plants
and also chemical plant.

Outline) Fundamental concepts of multiphase mixtures,Modeling flow-pattern transitions, Gas-liquid two-phase
flow under microgravity, Film formation in annular flow, Flooding phenomena, Two-phase flow in
micro-channel

Style) Lecture

Keyword) fundamental concepts of multiphase mixtures, film formation in annular flow, flooding
phenomena

Relational Lecture) “Thermal Energy Control”(0.5, =pl[16), “Energy and Environment Engineering”(0.5,
=p[I7), “Fluid Energy Control”(0.5, =p[lI6)

Requirement) Students are required to have a good understanding of undergraduate-level heat transfer
engineering, thermodynamics, hydrodynamics and related subjects.

Goal) To understand the outline of the transport phenomena in multiphase fluids

Schedule) 1. 1. Fundamental concepts of multiphase flow 2. 2. Flow pattern map 3. 3. Pressure drop,
Void fraction 4. 4. Bubble flow 5. 5. Slug flow, Froth flow 6. 6. Annular flow, Mist flow 7. 7.
Film formation in annular flow( No.l) 8. 8. Film formation in annular flow( No.2) 9. 9. Gas-liquid
two-phase flow under microgravity(No.1) 10. 10. Gas-liquid two-phase flow under microgravity(No.2) 11.
11. Flooding phenomena(No.1) 12. 12. Flooding phenomena(No.2) 13. 13. Flooding phenomena(No.3)
14. 14. Two-phase flow in micro-channel(No.1) 15. 15. Two-phase flow in micro-channel(No.2) 16. 16.
Discussion on multiphase fluids transport

Textbook) To be introduced in the class

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216656

Student) Able to be taken by only specified class(es)

Contact)
= Teacher of course

Note) fZ#%32\F ZBRICIX, 2 Rt DEZZEREEIC 2 RO FH & 2 RERIDEEZ LS5 XA TR¥EZZF3 C
EB3, RO E AR O/ DIChIETH S,

Energy and Environment Engineering 2 units (selection)
Kunihiko Ishiharal- Proressor / Meovicat Svstevs, Mectvicat. ENGNeERING, INTELLIGNT STRucroes o Meckavics Svstevis ENcieeRiv
Masashi Ichimiyal- Associate Proressor / Meenssicar Svstews, Mectavica. Exoeeuie, Ivewicer Srucrures o Mecaavcs Systevs Evoneenivg

Target) Aeroacoustic represented to high speed Shinkansen is complex in its generation mechanism and is
stil in investigation. This class aims to understand the theory of the generation mechanism and turbulence
phenomenon underlying it.

Outline) Latest energy and environment problems in Japan and the world. Alternative energy sources for
fossil fuels which are origins of green house effects. Fluid energy transfer machines. Systems of nuclear
and sustainable energy machine. Harmony of energy consumption and environment problem. Aerodynamic
response of sound and vibration, and turbulent properties of fluid machines. Lecture in combination with
Portfolio.(2unit)

Style) Lecture in combination with Portfolio

Keyword) aeroacoustics, flow-induced vibration, viscoud fluid, turbulence

Fundamental Lecture) “Applied Fluid Dynamics”(1.0, =p0), “Fluids Energy Conversion Engineering”(1.0,
=p3)

Requirement) Students are required to have a good undertanding of fundamental knowledge of fluid
mechanics.

Goal) This class aims to train researchers for universities and companies

Schedule) 1. Outline of aeroacoustic 2. What is a vortex sound? 3. Basic equations of fluid dynamics
and acoustics 4. Green function for free space 5. Physical meanings of monopole.dipole and quadrapole
6. Lighthill’s equation and Curle’s equation 7. Radiation sound from compact body 8. Summary and
intermediate test 9. Viscous fluid and boundary layer 10. Laminar flow, turbulent flow and transition

11. Description of turbulence 12. Fundamental equations for turbulence 13. Wall turbulence 14. Free
turbulence 15. Homogeneous and isotropic turbulence 16. Final examination
Evaluation Criteria) Attitude for attending class (30%) and two examinations (70%) are evaluated.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216568
Contact)
= Ishihara (M518, +81-88-656-7366, ishihara@me.tokushima-u.ac.jp) (Office Hour: AKlEH

-17:00~ 18:00)
= Ichimiya (M520, +81-88-656-7368, ichimiya@me.tokushima-u.ac.jp)
17:00~ 18:00)

(Office Hour: #lXIEH,

Mechanical Systems Design 2 units (selection)

Junichi Hinol- Proressor / Ivtewuiext Mactivgs, MecasicaL ENGINEeRG, INTELLIGENT STRUCTURES ab Mechavics Systevis ENGINEERING

Target) The appiled technologies of modeling, simulation, control and design methods for mechnical systems
are made to master.

Outline) In mechanical systems, modelling and simulation by using modal analysis, semi-active and active
vibration controls of mechanical systems, optimum design of active mass dampers for mechanical systems,
intelligent vibration controls of mechanical systems, semi-active and active vehicle suspensions by modern
control theory, and semi-active and active vehicle suspensions by intelligent methods are lectured.

Style) Lecture

Keyword) modal analysis, vibration control

Requirement) Students are required to have a good understanding of basic applied dynamics and vibratoin
control

Goal)
1. To understand knowledge of dynamic design method of mechanical systems
2. To advance applied technologies for dynamic design method

Schedule) 1. Modeling and simulation by modal analysis method 1 2. Modeling and simulation by modal
analysis method 2 3. Modeling and simulation by modal analysis method 3 4. Modeling and simulation
by modal analysis method 4 5. Active and semi-active vibration control method 1 6. Active and
semi-active vibration control method 2 7. Active and semi-active vibration control method 3 8. Vibration
control by active mass damper 1 9. Vibration control by active mass damper 2 10. Vibration control by
intelligent control methods 1 11. Vibration control by intelligent control methods 2 12. Design of active
suspension of vehicles by modern control theory 1 13. Design of active suspension of vehicles by modern
control theory 2 14. Design of active and semi-active suspension of vehicles by intelligent control theory
1 15. Design of active and semi-active suspension of vehicles by intelligent control theory 2

Evaluation Criteria) Assignments count 100%
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Textbook) Printed synopses are used
Reference) To be introduced in the class
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216602
Student) T AWFZeRHELIRE 1, 2, 34X
Contact)
= Hino (M422, +81-88-656-7384, hino@me.tokushima-u.ac.jp) (Office Hour: monday 17.00-18.00)

Instrument and Control Engineering 2 units (selection)
Masafumi Miwa - Associate PrOFESSOR / INtuicenr Macanies, Mecavicat. ENGNesRNG, INTELLGENT SrRucroes o Meckanics Svstevss ExciveeRiv

Target) This class introduces the research results using control strategies, the application to the industrial
plant of control technology.

Outline) Computer application to factory automation, control of industrial robot, digital process control,
dynamic modeling of industrial chemical plant with neural network, dynamics of pneumatic actuators, two
degree of freedom control and control of pneumatic actuators using intelligence strategies are lectured.

Style) Lecture

Keyword) dynamic modeling, intelligent control

Relational Lecture) “Mechanical Systems Design”(0.5, =p[[17), “Design of Dynamic Systems”(0.5, =pII8)

Requirement) Students are required to have a good understanding of graduate-level control engineering and
related subjects.

Goal) To understand the application to industrial plant of digital control theory,the intelligent control using
actuators.

Schedule) 1. Outline of digital control theory 2. Outline of two-degree-of-freedom control method 3.
Design of two-degree-of-freedom control system 4. Model predictive control 5. Application to chemical
plant control of model predictive control 6. Auto tuning PID control of chemical plant(1) 7. Auto
tuning PID control of chemical plant(2) 8. Application of generalized predictive control 9. The structure
and function of actuators 10. Digital control and servo mechanism 11. Recent topics of intelligent
control  12. Outline of neural network 13. Neural network compensator 14. Intelligent control using
actuators 15. Application to plant of control theory(l) 16. Application to plant of control theory(2)

Evaluation Criteria) Assignments count 100 %

Textbook) Printed synopses are used.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216631

Contact)
= Miwa (M420, +81-88-656-7387, miw@me.tokushima-u.ac.jp) (Office Hour: monday 5:00PM-6:00PM)

Design of Dynamic Systems 2 units (selection)
Katsunobu Konishi'- Proressor / Iviwuceyr Macies, Mectsvica. Exciveeric, Ieuicer Steoerires v Mechaics Sistevs ENGVeexnG

Target) This class introduces automatic control and image recognition techniques that can be used for
autonomous control of mechanical systems.

Outline) Modeling and control for mechanical systems such as actuators, robotic manipulators and aerial
vehicles are introduced in the first half of this class. In the second half, image processing and
image recognition techniques are introduced in order to obtain environmental information necessary for
autonomous control behaviour.

Fundamental Lecture) “Actuator Control Theory”(1.0, =pE3), “System Design”(1.0, =pld, ‘Image
Processing’(1.0)

Relational Lecture) “Visual pattern processing”(0.5, =pl63)

Requirement) Students are required to have a good understanding of undergraduate-level automatic control
theory and image processing.

Goal)
1. To understand the procedures and tools of control system design.
2. To understand the feature space analysis and object detection techniques.

Schedule) 1. Actuator 2. Sensor 3. Equation of motion (robot arm) 4. Equation of motion (aerial
vehicle) 5. Modal analysis 6. Reduced order model 7. Vibration control 8. Trajectory control 9.
Intermediate examination 10. Image processing (color space) 11. Image processing (filtering) 12. Image
processing (bird view observation) 13. Brightness pattern analysis 14. Feature space analysis 15. Object
detection 16. Final examination

Evaluation Criteria) Evaluate base on two examinations and reports.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216795

Student) Able to be taken by only specified class(es)

Contact)
= Konishi (M423, +81-88-656-7383, konishi@me.tokushima-u.ac.jp)

Advanced Production Technology 2 units (selection)
Tohru Ishida - Proressor / Ismute o Tecotogy awn Scexce

Yoshihiro Tada - Associate ProressoR / Prooucrioy Systevs EvceewG, Mecuavicar Exciveenie, INTELLiGeNr SteucTuRes avp Mechaics SYSTevs ENGNEERNG

Target) This class introduce electrical discharge machining and plasticity theory for powder processings that
can be used for advanced manufacturing and novel material fabrication.

Outline) In the former half of the class, the principles and fundamentals of electrical discharge machining
and related machine tools are discussed. In the latter half of the class, powder forming processing and
plasticity theories for compressive metals (porous metals) are discussed.

Style) Lecture

Keyword) electrical discharge machining, electrical discharge machine, powder metallurgy, plasticity theory

Requirement) Students are required to have a good understanding on fundamentals of machining and
forming technologies, machine tools, physics, chemistry, and mathmatics.

Goal)

1. To understand non-traditional machining technologies based on electrical discharge machining and
related machine tools.
2. To undrstand powder forming processings and plasticity theory for compressive metals.

Schedule) 1. Fundamentals of electrical discharge machining and its machining characteristics 1 2.
Fundamentals of electrical discharge machining and its machining characteristics 2 3. Electrical discharge
machine 1 4. Electrical discharge machine 2 5. Micromachining and surface treatment based on
electrical discharge machining 6. Electrical discharge machining for less- and non-conductive materials
7. Electrical discharge machining of holes with curved axis and holes with changing cross sections 8.
Exercise 9. Introduction to powder forming processings 10. Consolidation characteristics of powder and
forming charactreistics of sintered preform 11. Yield criterion of porous metal 12. Plasticity theory for
porous metal 13. Consolidation criterion of powder 14. Variational principle for porous metal 15.
Upper bound theorem for porous metal 16. Examination

Evaluation Criteria) Assignments count 70%, exercises and examinations count 30%.

Textbook) Printed synopsises are used.

Reference)

o For the first half: To be introduced in the class
o For the latter half: Advances in Powder Forming Processes and Related Technologies, Corona Publ.
Co.,ISBN4-339-04367-2

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216727

Student) Able to be taken by only specified class(es)

Contact)
= Ishida (M321 088-656-7379 ishidat@me.tokushima-u.ac.jp)
= Tada(M319 088-656-7381 tada@me.tokushima-u.ac.jp)

Note) Students are required preparation (2 hours) and review (2 hours) for every two hours class work.

2 units (selection)
Tetsuo Iwata - PRoFESSOR / Mecicst Scevce, Mecaicat ENGNEERIG, INTELLIGENT STRUCTURES axp MEcHaNIcs Systevis ENGINEERING

Micro-Nano Engineering
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Target) This class introduces mesurement techniques and instruments for analyzing and developing new
materials.

Outline) Prof. Hanabusa lectures on the method of materials evaluation by means of X-ray diffraction:
Principle of X-ray diffraction, macro and micro lattice strains, and residual stress measurement. Prof.
Iwata reviews instrumental methods for extracting information on materials using optical and spectroscopic
techniques: Scientific measurements, data processing, and instrumentation for chemical analysis.

Style) Portfolio

Keyword) X-ray structure analysis, scientific measurements

Relational Lecture) “Materials Surface Performance Control”(0.5, =p[II9),
Engineering”(0.5, =p[I20), “Instrument and Control Engineering”(0.5, =plII3)

Requirement) Students are required to have a good understanging of undergraduate-level related subjects.

Goal)

1. To understand x-ray diffraction method and its application for material science
2. To understand scientific measurements and instrumentation technology

Schedule) 1. Basics of X-rays 2. Lattices and crystal structures 3. Crystal axes and reciprocal lattice 4.
Scattering by an atom 5. Diffraction by small crystal 6. Kinds of residual stresses 7. X-ray stress
measurement 8. Instruments for scientific measurements 9. Instrumental methods for chemical analysis
10. Microscopy and near-field optics 11. Analytical instruments 1 12. Analytical instruments 2 13.
Electronics for scientific measurements 14. Data-processing method for scientific measurements 15.
System design for scientific measurements 16. Report and presentation

Evaluation Criteria) Assinments counts 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216886

Student) Able to be taken by only specified class(es)

Contact)
= lwata (M427, +81-88-656-9743, iwata@me.tokushima-u.ac.jp)
= Hanabusa .

“Advanced Micro-Nano

Materials Surface Performance Control 2 units (selection)
Ri-ichi Murakami/- Proressor / Prooverioy Systevs Exaiveekie, Mecussicst. Eonveeriv, INewuceyr Strucrures axp Mecavics Systeus Exciveehivg
Daisuke Yonekural- Associate PROFESSOR / Proucrio Systevs ExoiveerivG, Meckavicas ENGINGERNG, INTELLIGENT STRucrures anp Meckavics SStevs ENGINEERING

Target) The nano processing of the material surface in the atomic and molecular level is carried out by the
surface modification methods such as PVD or CVD. The material surface nano processing to manifest the
new performance in the material surface and its evaluation is explain in this lecture. The development of
the new functional materials and the precept to its application are given.

Outline) In this lecture, the surface micro processing which manifests new performance on the surface of
material by processed under the atom or molecule level is explained, and its evaluation also is mentioned.
How to be invested the transparency, electrical and electronic properties, photocatalytic mateirials and gas
barrier by PVD or CVD methods is explained. Then, the effects of surface modification on the mechanical
properties such as fatigue, friction-wear and corrosion of materials are discussed and then its evaluation is
mentioned.

Style) Lecture

Keyword) surface modification, PVD, CVD, functional thin film, surface engineering

Relational Lecture) “Advanced Micro-Nano Engineering”(0.5, =p[[20), “Controlling Physical Properties of
Crystalline Materials”(0.5, =p[[13), “Micro-Nano Engineering”(0.5, =p[II8)

Requirement) FfiZ7 L

Goal)

1. Understanding of functional materials development

2. Understanding of evaluation of material surface performance
3. Understanding of nano processing

4. Understanding of mechanical properties of functional materials

Schedule) 1. Function of material surface 2. Nano processing of material surface 3. Nano processing
of material surface 4. Nano processing of material surface 5. Material surface modification by PVD
and CVD 6. Material surface modification by PVD and CVD 7. Group discussion 8. Evaluation
methods of material surface performance 9. Evaluation methods of material surface performance 10.
Transparency 11. Electromagnetic wave shielding properties 12. Electric properties 13. Improvement
of corrosive resistance 14. Improvement of friction and wear properties 15. Improvement of fatigue
properties  16. Group discussion

Evaluation Criteria) Over 60% of group discussion, reports and Examination

Textbook) Prints

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216856

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Intelligent Information Systems 2 units (selection)
Hiroaki Ogatal- Associste ProFessoR / INewucest Sisteus, roruaros Seesce avo Ivteicevr Sysrews, Systevs Iwowros Exoneenive

Hiroyuki Mitsuhara)- AssocIATE PROFESSOR / INTELLIGENT SYSTevs, INFoRMATION SCENCE aND INTELLIGENT SysTevs, Systevis Insovamox ENGINEERING

Kazuhide Kanenishi - Proressor / At Iiroryroy Meois EXGINERRIG, IFoRATION SOESCE D INTELLIGENT Systens, SYSTEMS Inovaton ENGINEERING

Teruaki Ito'- Associate ProFessoR / Mectvicst Scexce, Mectavicar Exciveewive, INTELioeNr StectuRes avp Mechaxics Systevs ENGNEERNG

Target) Learning the design methods of intelligent information systems such as educational software and
interactive systems.

Outline) Intelligent systems and their mechanics. Intelligent CAIL Intelligent interface. Micro-worlds in
intelligent CAI. Learner-teacher modelling. Knowledge acquisition models. Empirical and analytical machine
learning, e. g., ID3, similarity-, explanation-, and case-based learning. Genetics-based machine learning,
e. g., genetic evolution and co-evolution of production systems, finite state machines, recurrent neural
networks, and strategic knowledge. Concepts of collaborative interface systems based on intelligent
interactions, and their implementation for design support systems.

Style) Lecture and excercise

Keyword) intelligent interface, intelligent educational systems, intelligent agents, CSCW, CSCL, interactive
interface

Fundamental Lecture) “‘Human Factors'’(1.0)

Relational Lecture) “Applied Knowledge Systems’(0.5), ‘/Autonomous Adaptive Systems Engineering’(0.5)

Goal) Acuisition of the design methods of educational systems and interactive systems

Schedule) 1. Overview of Intelligent Information Systems 2. Intelligent CAI 3. Cognitive model for
Learning 4. Design of ITS(Intelligent Tutoring System) 5. ILE(Interactive Learning Environment) 6.
CSCL 7. Ubiquitous and Mobile Learning Environment 8. Design of Intelligent Interactive System
9. Collaborative Interface 10. Design of Intelligent Information System (1) 11. Design of Intelligent
Information System (2) 12. Design of Intelligent Information System (3) 13. Design of Intelligent
Information System (4) 14. Design of Intelligent Information System (5) 15. Conclusion

Evaluation Criteria) We will grade based on reports and interactive presentation among students.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216763

Student) Able to be taken by only specified class(es)

Contact)
= Ogata (C507, +81-88-656-7498, ogata@is.tokushima-u.ac.jp)

i ~ 6 If)

= lto (M316, +81-88-656-2150, ito@me.tokushima-u.ac.jp)

Note) o BZZEGHE 1~ 15 1&, Fi#lFTDOL A — b B L ORMERBRIC X D BREMIZIT4 5, o BEEZZT D
BRIziZ, 2 RHORERIEIC 2 KO TEE 2 KHOBEEZ L 25 R TRELZZIT S T &0, HEOH
figt & MBS O 72 DIChIETH B,

(Office Hour: AMEH ~ ©MEH:F# 5

Visual pattern processing 2 units (selection)
Kenji Terada - Proressor / ooy Stevce, ooy Scece avo INELLGENT Systevs, Sistevs Iowrioy ENGEERiG

Stephen Karungaru-Githinji- Associate PROFESSOR / IVELIGET SYSTEvs, INFORVATON SUENCE AXD INTELLGENT StsTevs, Sisteys Iowwto ENGNEERING
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Target) The basic technologies which replace the visual pattern processing function of man by computer
and their applied technologies are made to master.

Outline) The advanced processing techniques of visual pattern, i.e., the pre-processing techniques, the feature
extraction techniques, the classification techniques of visual pattern, the processing techniques of color
image and their application examples are lectured.

Style) Lecture in combination with Portfolio

Keyword) pattern recognition, vision, image processing

Fundamental Lecture) “Applied Image Processing”(1.0, =p[8d)

Goal) Acquisition of knowledge about the processing theories of visual pattern and their various applied
technologies, and the processing technologies of color image

Schedule) 1. Concept of pattern recognition 2. Statistical pattern classification methodl 3. Statistical
pattern classification method 2 4. Pattern classification method by the structural analysis technique 5.
Pre-processing method of visual pattern 6. Feature extraction method of visual pattern 1 7. Feature
extraction method of visual pattern 2 8. Segmentation method of visual pattern 1 9. Segmentation
method of visual pattern 2 10. Pattern classification method by neural network 11. Pattern classification
method by GA 12. Security image processing 13. Tracking of moving object 14. Texture analysis 15.
The feature extraction method of color image and its application 16. Periodic examination

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216674

Student) Able to be taken by only specified class(es)

Contact)
= Terada (Dr.802, +81-88-656-7499, terada@is.tokushima-u.ac.jp)

15:00~ 17:00(FFEE Z & ICER O RE ST 2 2 &)

Note) FZ%Z 1 BHHICI, 2 BEIMOIZERIRIGHC 2 BIHOFH & 2 BHOBEE L5 2 THERZI S C
&3, BRI E AR D7 DICBETH S,

(Office Hour: H, KIEH

Advanced conversion systems of resource energy 2 units (selection)
Yoshiyuki Kidoguchi - Proressor / Resoee Creuearory Eviezig, Ecosvsren Exaiveexn, Easti avo LiFe EXVRONWENTAL ENGNEERING

Target) To learn special knowledge concerning present energy resources and energy supplying systems, to
understand principle and mechanism of energy conversion, and to improve thinking faculty for application
of new energy and its conversion

Outline) To explain effective combustion technologies, reasonable utilization of energy and application of
unused energy for saving consumption of fossil fuels and primary energy on the point of saving resources,
energy and preserving the environment

Style) Portfolio

Keyword) energy conversion, energy resources, utilization of energy, environmental protection, energy
saving

Requirement) None

Notice) None

Goal) To understand fundamentals of energy conversion and to consider effective utilization of energy and
improvement of energy conversion technologies

Schedule) 1. Present state of energy resources 2. Energy and environmental problem 3. Future view of
energy resources 4. Fundamentals of energy conversion (1) 5. Fundamentals of energy conversion (2)
6. Principle of energy conversion (1) 7. Principle of energy conversion (2) 8. Principle of energy
conversion (3) 9. Technologies of energy conversion (1) 10. Technologies of energy conversion (2) 11.
Technologies of energy conversion (3) 12. Approach to effective utilization of energy (1) 13. Approach to
effective utilization of energy (2) 14. Application of new energy (1) 15. Application of new energy (2)

Evaluation Criteria) Appraise the understanding of the content of the lecture by setting some reports

Textbook) None

Reference) None

Webpage) http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216678

Student) Able to be taken by only specified class(es)

Contact)

= Kidoguchi (Eco502, +81-88-656-9633, kidog@eco.tokushima-u.ac.jp)
Note) oNeed to submit some reports oEvery lesson is planed to attain the targets of this lecture. Students’
achievement of the targets is partly accessed by the reports.

Advanced Micro-Nano Engineering 2 units (selection)

Part-time Lecturer

Target) This class introduces micro-nano process, especially photo-induced processes

Outline) Basics of micro-nano engineering for the beginners.

Requirement) Students are required to have a good understanding of under-graduate level physics and
related subjects.

Goal) To obtain advanced knowledge for performing a reseach project on micro-nano engineering using a
laser.

Schedule) 1. Basics of micro-nano engineering 2. Various micro-nano process and photo-induced process
3. Laser radiation and oscillator 4. Optical components for laser systems 5. Laser induced phenomena
6. Heat conduction in laser processing 7. Laser welding 8. Laser drilling and cutting 9. Ultra-fast laser
processing 10. Micro thermal process 11. Micro/nano processing in industry 12. Thermal inkjet process
13. Piezo inkjet process 14. Inkjet for biotechnology 15. Latest inkjet technology 16. Examination

Evaluation Criteria) Assignments counts 100%

Textbook) Norimitsu Hirai, Practical Laser Technology, Kyoritsu publishing ISBN4-320-08470-5 Takeshi
Amari, Inkjet printer, CMC publishing ISBN4-88231-859-8 Electronic files on Web

Reference) Mitsuo Nakazawa, Practical Ultrafine Process and Measurement, NTS ISBN4-86043-035-2
Kenichi Iga, Basic Laser Optics, Ohm-sha ISBN4-274-02137-8 Kunihiko Sato, Yoshihiko Mukai, Masao
Toyoda, Welding Engineering, Rikogaku-sha ISBN4-8445-2108-X

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216803

Advanced Exercise on Mechanical Engineering 2 units (compulsory)

All teachers

Target) To obtain comprehensive insight in the field of mechanical engieering.
Outline) Advanced excise on mechanical engineering.

Style) Portfolio, Lecture in combination with Portfolio

Keyword) mechanical engineering, Doctor thesis

Requirement) N/A

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216604
Student) Able to be taken by only specified class(es)

Advanced Research on Mechanical Engineering 2 units (compulsory)

Teachers in other colleges or departments

Target) To obtain broad information on recent engineering.

Outline) To research a theme in a technoligy, which is diffrent from the main technology in your field.
Style) Portfolio, Lecture in combination with Portfolio, Lecture and excercise

Keyword) engineering, technology, different field

Requirement) N/A

Notice) N/A

Goal) To learn a recent technology , Which is different from the main technology in your field.
Schedule) Choose a theme on technology or engineering.

Evaluation Criteria) Evaluated with portfolio or examination.

Textbook) Ask to teachers.

Reference) Prints.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216605

Student) Able to be taken by only specified class(es)

Contact)
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Earth and Life Environmental Engineering — Chemical Science and Technology
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ..ottt e e e e e e e e e e e e e 123
Life Science ... Takagi « TSUJi . ... vvvnttn ettt e e e e e e e e e e e e e e 23
Social SCIeNCe ...yoKONALA. .. ... ..o\ttt e 123
Science and Technology Studies ... Tanaka . ...............outorentorentenenrene et eienteneaneneans 24
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

« First-line men with experience of practical DUSINESS . ... ........c.iuuiutiuieaninn it 1124
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581 ..............ooiiaa... [z4
Advanced Lecture in Theory of Business Models ...Yamanaka + Yoshida * Tamaari + JEH S5l . ..... ...
Long-term Internship (D) ...Yamanaka............. ... . i 23]
Management of Technology ...Yamanaka * Morimoto * Part-time LeCturer. ...........oueeuueenuennrennnnn.
International Advanced Technology and Science 1 ...Murakami..............oouvuinrenennennnnen.. 1126]
International Advanced Technology and Science 2 ...Murakami................ooooiiiiiiininin...d
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 126l
Internship (D) .. ..o e 1126
Venture Business (D) . .........oooniniini e 27

e Specialized Subjects

Advanced Molecular Design ... Ute * Hirano . ... .....uutttntttt et 27
Advanced Molecular Transformations ... Kawamura ................... oottt 27
Chemical Process Design and Development ...Sugiyama * Sotowa .............oviiniininiininenenennn.. 27
Functional Materials ... Yabutani + Minagawa * YASUZAWA . . ... v v vvetttente et et eieaieeaeeneeneeanns 28]
Materials Chemistry ...Uosaki * KanezaKi . ... .....ouuoutntentntet ettt eieaeieanaeanns
Surface Science and Technology ...Moriga * MU i. .. ..ottt tnt et 28]
Transport Process Engineering ...Katoh * HOMKawa . . ... ..oouttt et 1129]
Bioprocess Engineering ... Suzuki............o.oouiuintitit i e 1129]
Advanced Lecture on Quantum Nanostructure Semiconductors ...Isu- Kitada...................... 1129

o Specialized Exercise and Experiments
Advanced exercise on chemical science and technology ...All teachers......................oooun... TKI0)}

Advanced research on chemical science and technology ...Teachers in other colleges or departments . . .[I30]

Human Factors 2 units (selection)

Atsuya Yoshida- Proressor / Ivsmmure oF Soao-Arrs aw Soieices

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Parr-ive LecTurer / Fukur Presserorat Universms

Akihiko Tsuji/- Proressor / Boiosicst Rescrioys, Biotocica. Scexce avp TeeuoLocy, Ekri o Lire EXVRONVENTAL ENGINEERING

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-ive LECTURER / Stikoky Uiversiry

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.
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Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Paxe-mive Lecturer / i

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) FHAFM X, FHARMICET 2 WIEREE) & RIS DWT, FhaREER A D S Ak 7 THI O ATk
ZHWTIT S TH 5. FIERAF OIS EENELH S 927 572 1930 FARUCHT 72 AR EF & LT
BHL, £<IT 1970 BB, EOBKHE, MRREE, TRAENGELOFHICHEZ5ZTns, .
DHFROHIETIX, BATEHAER I Z RUE L 72 hfl e, W2 O ZALASEARTH 2 (2 U 72 Fil 2 1
D 1, Ffietha & OMAHEBRIC DOV TELR T 2, RETE, EREAGUKEONCK & HADREER
EOR#HZE, ZNZNOERILBRDEND»SEET S,

Style) Lecture

Goal)

1. B - Befff it & th 2 D2l & DI EBIR O B R
2. 5 H B O O 2 ER O B

Schedule) 1. [Fi 2. BEERMONHE I —n v/ tka 3. TER & ZMUEE B O ¥ s 3 —
0y Stk 2 4 BHOFRE— RN OYH E -y ik 3 5, RO & itk o Hik
6. AhEL Ze IR & MR A RF—BRARINE ST DHES: & h i DI 2 7. BERRIRR T & AT AL DR
BRIRFRF D EA & itk XD BAME 3 8. BURBI D FIR & Tt 9. pESE iy & 78 5SBE—Bh BRI
R E T3 2 10, TR OMST 11, HRICEB U 2 6HEED SIEEANDFHE 12, MG
FEEHUMERE 13, MEREMOBGERE 14, Kbz 10 £ EEOZL 15, BlpRdii & tha oAk

Textbook) FRIZELMTL %7,

Reference) ##z&CHiNL 7,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216582

Student) JABERE LR IR A4

Contact)
= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= T EBtR  (Office Hour: HIfED 5 G:If2:81RE305r ~ 171RF1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiurm o Exaneet
First-line men with experience of practical business -Par-TivE LECTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) ifilJ® % HAMSOHAEDRD SNTND, 5 ULAEEERZY, BIMETVR 14~ 16 FLICH T
T TREFERVF v — 3 4E 1000 tLatly Z2FEEL, 20 HEIXIEIHER I NG, SHD MG

FEUERMEL TOL ZEOEEWEICEFIEDD 3RV, O, TS5 LRI EINT, R
ROWMEEAN & < U S EEIRMBERE 0SS0 U ChlR S e T KU EREEA DR A R EIKGH
My THB.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parr-ivie Lecrurer, Akio lida - Parre-miMe LEcTurer
Yasunobu Yamauchi - PAR-TiME LECTURER, - PAR-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Relational Lecture) ‘Introduction to Intellectual Property/’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.
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Schedule) 1. RINATANEE 1% (HEIE) 2. OPTARHIEEORS (53 FESS) (IR 3. M aRHIE
DOREE GEIE - FEMEHIILS) (BOF) 4. RErWl S REreRE (890 5. RErl] & REres s (CF))
(B 6. MIPTHAMEDE L E 2 DIRA] (3 K5 BIZEPN) (HE) 7. SR DOBIZERHSE & MINPFTAHED
H0J (I 8. LaAR— M - HX - RINTROBNE BT 9. KRR OFEA T R
ZHDICEI<- (UA) 10, BliE AR5 T < NS HBERE Ryl EOREHEE- 1LUWN) 11 $liBass
DB E T 2 ANME IR 12, DI ERFRRE (K1) 13, RINMEOHIH &G FEEEIC K 3
HREEES D) @) 14, FINMPEOMM & iEA] (R X 2 BREREST) () 15, AN EDT]
JETEH (RREIC X 2 HREMET) @) 16, LR — FHYE - HX - RIETEOBHE EBEAR)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: HIEH> 5 %:lE:81R:3055 ~ 171Ri1557)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka - PRoressoR /P ap Desioy Systeis ENGIEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MechaNIcs SYSTEMS ENGINEERING
Atsuya Yoshida - Proressor / st o Sooo-Axrs aw Sevces, [ Tomoko Tamaari - Assistavt PRoressor / Cevie for Cowvusimy Revmuzaos

FEH B

Target) Fit iJREZA MU E DO DE P2 A EF N ORMEL EBNCEHET 3.

Outline) - Rt AlEE 2RO < D « BB LD O D E VX RAERDIGEH & YR 2 € FIVHEEE 2 FZERINIC
BT 2., ZnoB/BICKD, HISTHET 2 HERYIICIET 2880, LELWH DK - HratkzE#E2s
HBHEES., - EVRRETINE, HUIRFEE - FEHEE TV, BERET TV, il e, ICT
THET VP ORT 5. ABZEE, ICT IHARESIFE YRR TnAED ) £ 2020 fElcT 2 ¥ 0l
T23X0Y A X MEBSETHAROIA D SFH TS _LIHT & i U SEiid 3.

Requirement) EE#HIZFEAIE UT, EBICIEINT 2 (Ei0E, sOBEIEIEE) XENE KMADHRAZDONT
1, HEFESRICEIEL T B T - RSB 2 RIEE ) e HugAld vy —RERICHaE<ZZ 0,

Notice) il i THEMT 2. HEGOFFMIMEL LS, BRBLXUOHP ICTARTZDT, EET
528, <BEHENR 22 FEED R RETUERGE > T EBAE) TH B3 v V82 TOFEFHERAR
THEIET S, e 7—=2v 7 (PAN—HE) T2, ORPHE-1GURTIE Y 2 22 7)0) LR
SR A 2 23+ 11 H 27 H (d)~ 11 H 28 H (H) EBE2ASE G 1l ~ 55 12 [a)) O%rhi#z%-2(CT
EYRZEFIL) * 12 H21 H (K HEBFy o 82 6B 130~ 5 150) OKWe * 11 H27 H
(+)20:15-21:45 A7 B RIC TS ZEITS . SMEH (S#E 3,000 M)

Goaly AZFETIE, BAERD SN TOIHIBHEOBE LS, EVRANOMIc, #IEH, ARN, AR,
WEEE ), ICT HZEHT 2. TRTEZEFRTZ I E2HEE ZLAEVD, #EANET 2 %2 H SR
L, s 2852tz eT, RANELTOERZHIET.

Schedule) 1. #1 #'v A5 HBA (R ARESEL) 2. HUISTTE & ATBCH - 3 - EOER-AEHAITT (BT
R) 3. MiEARET & UCoMIHE &SRB REOMBEN2R), WAEET () BiiE £50<
D) 4. HUSTFEZIRE UCOMIE & EH AR (REOMEN28), SAREHT (F) BEie 591
D) 5. EREHS 2 TEH U2 SRR OE Y O 2 R B FERREE LS - 2R) 6. N7y —
VW72 1000 IR AR, TREERLTREAH=R GREbta#E, RILTREEES - fiiHBERE)
7. S AEIC D2 MHA —F —HlE 0 —F > 2R U 71 BHEH FERREF AR 8. mRIck?
MO D, 90 7 — LDk 2 HH: B TATA - EBRHE (FRW), BB @R RN
) 9. 20 0O DA EEAI T (3 &0 REFEGEELRE) 10, EZESUUREL TR O
M OSBUHESEHAF (B RYEEET)  11. FO0ERREZ B 72 5 L, N- 1l - dhilifife o2 24l
WU —2 v gy 7l @ERRPEIR) 12, A0SR E 72 6 U720 - Mg E - PIlfEeE o % 2
Bl — 2 > gy Fulh¥Ed: @B RFEIR) 13, ICT 8 M (@B RYEE), TaNT @EEX
EBIE) 14, 1CT BEE F WS EERYER), EERT GESREH) 15, 1CT EE HHE W P85
KREEHZ), EHMNT EEEREE)

Evaluation Criteria) ZETDOHS 20%), FNV—TT—2« WKL K— b+ (Al 80%) THHlid 2.

Textbook) HHAM T 2. i, HMEE LT 3,000 FEINT 3.

Reference) Several are introduced in class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842

Student) fERFARLBSIEMPFAEE R Ay —a—R, KU, Fr¥—a—2D¥4
Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
RLFEMOE IR ESROZ L, )
Note) o fEiA - IMAICB$ 2 A8 HAlE L » ¥ — £ (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB2F& S — L R—

(Office Hour: fEJEZ & it

Long-term Internship (D) 4 units (selection)
Hideo Yamanaka - Proressor / PLawne a Desioy Ssteys ExciveeriG For INastRctiRes, Crvi. av ExvRowvENTAL ExciveekisG, INTeLLiGeNT StRucTuRes anp Mechavics SysTevs ENGNEERNG

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766
Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (B AEBHF & > ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 74 X7
U — SRS S IR OB R SO 2 &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanakal- Proressor / PG axp Desiay Systevs ENGINEERING FoR INeRastRUcTuRgs, CIviL N ENVRONMENTAL ExeiveeRiNG, INTELLIGENT SRucTurgs axD Mectiawics Svstevss ExciveerivG

Emi Morimoto|- Assistant PROFESSOR / PLawivg avp Desi Systevis ENGNEERING FoR INastRucTuRes, vt xb BviowwevraL Exciveekisc, IeLuicevr Steucrmes o Meckanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[Z4), “Long-term Internship (D)”(0.5,
=plI23h, “Advanced Lecture in Theory of Business Models”(0.5, =pll23)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE ) [Earth and Lite Environmental Engineering| ) |Chemical Science and Technology

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report “Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS LI AR OB R SO 2 &)
= Morimoto (Rl =EBHFEE > & —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 K ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: %7 4 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Svsteus Exciveeaive, Mectaviear Excivezrise, INTeLLGENT Stauetuaes axp Mechavics Systevs ExcivgeRi

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami!- Proressor / Prootcrioy Systevis ENGiveeRNG, MecasicaL ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in

its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

2 units (selection)

Internship (D)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. [gjnderit;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.
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Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Molecular Design 2 units (selection)
Koichi Ute - Proressor / Sivmenc ap Pomr Caristey, Carvicat, Sepyce axp Tecmiotoey, EkTa axp Lie ENVRONVENTAL ENGINEERNG

Tomohiro Hirano!- Associate ProFessor / PavsicocuzrisTRy 4o Marewia, Science, Chevicar Sciexce ap Tecuworocy, Earth axo L Exvirowetat. Encieewivg

Target) The purpose of this class is to understand the principles of precise synthesis and polymerization
reactions from the viewpoint of ligand design, asymmetric induction, etc.

Outline) Advanced discussion of current aspects of molecular design. Organic reaction mechanism and
molecular design. Polymer synthesis, polymerization mechanism, and macromolecular design. Supramolecular
chemistry. Correlation between inter-or intramolecular structure and chemical reactivity or functionality.

Style) Portfolio

Keyword) chain polymerization, living polymerization, stereospecific polymerization

Fundamental Lecture) “Advanced Topics in Polymerization Reactions”(1.0, =p[B34)

Relational Lecture) “Functional Materials”(0.5, =plI28)

Requirement) Requires undergraduate level knowledge of organic and polymer chemistry.

Goal)

1. To understand the principles of precise synthesis.
2. To understand the principles of precise polymerization.

Schedule) 1. organic radicals 2. radical structure and ESR 3. radical structure and reactivity 4. molecular
design based on radical mechanism 5. synthesis of functional polymers by radical polymerization
6. polymerization with heterogeneous catalysts 7. polymerization with homogeneous catalysts 8.
polymerization with transition metal catalysts - stereocontrol 9. reaction control by Lewis acids 10.
stereospecific polymerization  11. reaction field and molecular design  12. molecular assembly and
molecular design  13. reaction control in asymmetric field 14. application of physical gels to
polymerization reaction 15. molecular design and synthesis of dendritic polymers

Evaluation Criteria) Assignments counts 100% mainly based on the report submitted.

Textbook) Printed synopses will be distributed.

Reference) YFilisiPlfh TRZABEE S FHRISA) G

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216880

Student) Able to be taken by only specified class(es)

Contact) )
= Ute ({L=A1H 406, +81-88-656-7402, ute@chem.tokushima-u.ac.jp)

17:00)
= Hirano (G405, hirano@chem.tokushima-u.ac.jp)

(Office Hour: Monday 15:00 -

Advanced Molecular Transformations 2 units (selection)
Yasuhiko Kawamura - Proressor / Sivmenc ap Pomr Caristy, Carvicat ScrNce axp Tecmiotogy, EAkTa axp LiFe ENVRONVENTAL ENGINEERNG

Target) Let students understand the latest synthetic methodology of highly functionallized organic molecules.
The method enhances both the energy and atomic efficiency.

Outline) This lecture shows modern synthetic methodologies, i.e. reagents, synthetic design, and synthetic
processes, etc., which are situated as a basic concept of the synthesis of biologically active molecules and
of high functionallized organic molecules.

Style) Lecture in combination with Portfolio

Keyword) biologically active molecule, organometallic compound, microwave, green sustainable chemistry,
excited state chemistry

Fundamental Lecture) “Advanced Organic Chemistry”(1.0, =p[34d)

Relational Lecture) “Advanced Molecular Design”(0.5, =p[I27)

Requirement) Students should have sound knowledge of organic chemistry of the master-course level.

Goal)

1. Understanding the synthetic method of biologically active molecules by microwave activation.

2. Understanding environmentally friendly and highly stereoselective organic syntheses by using
organometallic reagents.

3. Understanding the organic reaction mechanism and basic computer chemistry.

Schedule) 1. Introduction to the microwave chemistry 2. Microwave excitation and its application 3.
Application of the microwave excitation to the molecular conversion (1) 4. Application of the microwave
excitation to the molecular conversion (2): 5. Introduction of the green, homogenious organometallic
catalyst to the highly selective organic synthesis 6. Application of the green, homogenious organometallic
catalyst to the highly selective organic synthesis 7. Introduction of the green, solid acidic catalyst to
organic synthesis 8. Application of the green, solid acidic catalyst to organic synthesis 9. Application of
the green, solid catalyst to the hoghly selective oxidation reaction 10. Molecular modelling: molecular
orbital theory 1 11. Molecular modelling: molecular orbital theory 2 12. Excited state chemistry 1:
Interaction of organic molecules with light 13. Excited state chemistry 2: Reaction mechanisms of the
photoexcited organic molecules 14. Excited state chemistry 3: Reaction mechanisms of the photoexcited
organic molecules 15. Excited state chemistry 4: Application of the photoexcited molecules

Evaluation Criteria) Credit is given to the students who earn the total 60% up scores. The score is assigned
by evaluating the reports submitted.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216862

Student) Able to be taken by only specified class(es)

Contact)
= Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tokushima-u.ac.jp)

Chemical Process Design and Development 2 units (selection)
Shigeru Sugiyama - Proressor / Crevicst Process EaezG, Ceeica Seve s Tecuvotocy, Eakri avo L EVRONVENTAL ENGveeRG
Ken-Ichiro Sotowa - Associate PrRoFessor / Cicar. Process ExciveerivG, Cevicat Sciexce v Tecuvotooy, Earri axp Lire ENvRONVENTAL ENGIVEERING

Target) The purpose of this class is to introduce the basic theory of both reaction engineering and plant
engineering
Outline) The required properties of industrial catalysts, as well as their application to industrial processes
will be explained. The recent techniques to analyze the local structure of active sites will also be
introduced. An emphasis is placed on the application of XPS, EXAFS and solid NMR. Portfolio style is
also available.
Style) Lecture in combination with Portfolio
Keyword) catalyst, NMR, EXAFS, chemical reactor, microreactor
Fundamental Lecture) “Surface Science and Technology”(0.5, =p[28), “Advanced Molecular Transforma-
tions”(0.4, =pl27)
Relational Lecture) “Advanced Molecular Design”(0.3, =pZ7), “Materials Chemistry”(0.3, =p[28)
Requirement) Requires undergraduate level knowledge of catalyst chemistry and reaction engineering.
Notice) Preparations for lessons review will be needed.
Goal)
1. To understand the state of art of industrial catalysts and its industrial applications in the lectures from
Ist to 5th and 11th to 13th.
2. To understand the advanced technique of analysing local structure of catalysts in the lectures from 6th
to 10th and 14th to 15th.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE ) [Earth and Lite Environmental Engineering| ) |Chemical Science and Technology

Schedule) 1. Industrial catalysts(1): State of art of reactors and catalysts 2. Industrial catalysts(2): Catalyst
preparation 3. Industrial catalysts(3): Status and future of catalysts for chemicals’ production 4. Industrial
catalysts(4): Status and future of catalysts for environment protection 5. Industrial catalysts(5): Applcations
to industrial plants, including microreactors 6. Analysis of local structure (1): XPS 7. Analysis of local
structure (2): Introduction to EXAFS 8. Analysis of local structure (3): Application of EXAFS 9.
Analysis of local structure (4): Introduction to solid state NMR 10. Analysis of local structure (5):
Application of solid state NMR 11. Case study (1): Application of EXAFS to catalysts 12. Case study
(2): Application of EXAFS to environmental protection materials 13. Case study (3): Application of solid
state NMR to catalysts 14. Case study (4): Application of solid state NMR to environmental protection
materials 15. Case study (5): Summary. Submission of the report on the present course will be requested.

Evaluation Criteria) Assignments counts 100% mainly based on the report submitted.

Textbook) All lecture documents will be opened through U-learning system.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216877

Student) Able to be taken by only specified class(es)

Contact)
= Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac.jp)

on Monday and Tuesday.)
= Sotowa (Chemistry and biotechnology building, 307., sotowa@chem.tokushima-u.ac.jp) (Office Hour:
16:00-17:00 on Monday and Tuesday.)

(Office Hour: 16:00-17:00

Functional Materials 2 units (selection)
Tomoki Yabutani - Associate PROFEsSOR / ChtcaL Process ExoiverisG, Chevicar Seixce 40 TecvoLooy, EArTa axd Lire ENVRONVENTAL ENGINEERING

Keiji Minagawa - AssocIATE PROFESSOR / Sirienic v Powvwer Cevisray, Crevicat Sciexce v Tecuvorooy, Eawri o Lire Exvionetat. Exciveex

Mikito Yasuzawa - AssociATE PROFESSOR / PhysicocRuisthy avp Matewiat Scisce, Cheicar Seece b TecvoLoy, EARTH D Lire ENVRONVENTAL ENGINEERING

Target) To understand functions and applications of various functional materials.

Outline) This class introduces various materials based on functional polymers. The mechanism and design
of physical and chemical functions of polymer materials are introduced in detail. Furthermore, this class
involves a lecture for preparaetion and characterization of materials with electrochemical devices.

Style) Portfolio

Keyword) functional material, functional polymer, sensor material, soft matter, biocompatible material

Goal)

1. To understand properties and applications of various functional materials.
2. To understand mechanisms of functions and application method of material design.

Schedule) 1. Introduction to Functional Materials 2. Functional Polymers as Sensor Materials 3.
Preparation of Various Sensors 4. Analysis of Sensor Properties 5. Evaluation of Sensor Properties 6.
Characteristics and Preparation of Soft Matter 7. Properties of Polymer Solution 8. Thermosensitive
Polymer Materials 9. Rheology of Soft Matter 10. Rheological Function of Materials 11. Design and
Synthesis of Biocompatible Materials 12. Evaluation of Biocompatible Materials and its Application 13.
Design and Synthesis of Electroconductive Polymers 14. Evaluation of Electroconductive Polymers and
its Application 15. Surface Functional Modification 16. ¥ & &

Evaluation Criteria) The No. 1 and No. 2 objectives of this class mentioned above are related with the
lecture No. 1-15 and No. 6-10, respectively. The final grades will be determined numerically by averaging
your scores with homework and reports . The score will be described as 100-points scale. You will be
passed for this class if you get over 60 point.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216618

Contact)
= Yabutani (G605, +81-88-656-7413, yabutani@chem.tokushima-u.ac.jp)
= Minagawa (G612, +81-88-656-9153, minagawa@chem.tokushima-u.ac.jp)
= Yasuzawa (G512, +81-88-656-7421, mik@chem.tokushima-u.ac.jp)

16:30~ 17:30)

(Office Hour: HIEH

Materials Chemistry 2 units (selection)
Yasuhiro Uosakil- Proressor / Swmenc 4 Poer Chevistwy, Crvicat Scce v Tecmvotocy, Eavmi axo Lire BvRowEvTaL ExcieeRiv

Eiji Kanezaki - Proressor / PrvsicocuzrisTRy axp Marewia, Sciewce, Crevicat Sciece ap Teciworocy, Earth axo Lire Exvirowextat. Enciseewivg

Target) To understand the molecular aspects of solid-state properties and/or fluid properties of materials(Uosaki).
To understand the structure and electronic states of molecular crystal including metal ions(Kanezaki).
Outline) 61, 1K U HEMEHEIL O PP RIO BRERGET, AR O 2 57 7 RI0IZ 81> & BT 5 JylC 438

mERE, B, EFER)Y, KLY, BRI ROMBHLFECB T 2 Rl O 2l %,
(R ifh Gk, Wik oPtie, =70 LSOV THIEL, BARORELIET - HIEOBTE S IBHIZD
WTHERT B, (I A & PR, o PR R O RIS B T B ML DRSS, MEMLED R
WDREMZLEE LT FREOBIED» S 5.
Style) Lecture
Keyword) material development, supercritical fluids
Fundamental Lecture) “Advanced exercise on chemical science and technology”(1.0, =pl[[30), “‘Advanced
research on chemical science and technology/’(1.0)
Relational Lecture) “Advanced exercise on chemical science and technology”(0.5, =pl30, ‘‘Advanced
research on chemical science and technology’(1.0)
Requirement) not particular needed
Goal)
1. To understand the structures and properties of fluids and to develop an ability to apply supercritical
fluids to environmental problems
2. ablility for discussiong properties of condensed phases from the aspect of molecules
Schedule) 1. Structures of fluids 2. Properties of fluids 3. Physical properties of supercritical fluids
(1) 4. Physical properties of supercritical fluids (2) 5. Applications of supercritical fluids 6. Nature
of molecules(1) 7. Nature of molecules(2) 8. electronic states of molecules(1) 9. electronic states of
molecules(2) 10. electronic states of molecules(3) 11. electronic states of molecules(4) 12. electronic
states of molecules(5) 13. molecular assembly(1) 14. molecular assembly(2) 15. molecular assembly(3)
16. examination
Evaluation Criteria) Evaluation is made by means of examination and presentation.
Textbook) Will be introduced at the first lecture.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216670
Student) Able to be taken by only specified class(es)
Contact)
= Uosaki (G510, +81-88-656-7417, uosaki@chem.tokushima-u.ac.jp)
(17:00-18:00))
= Kanezaki (G516, +81-88-656-9444, kanezaki@chem.tokushima-u.ac.jp)
DETRESZRTEZ L)

(Office Hour: Monday

(Office Hour: 4 EEMHIC AR

Surface Science and Technology 2 units (selection)
Toshihiro Moriga - Proressor / Cievica. Process Evaeeenc, Cevicar Scexce 4o Tecwvorocy, Eart o Lie Exveonvsta ExGiveeav
Kei-ichiro Murai - Associate Proressor / Cieicat Process ExoneeiG, Carvicat, Scevce axb Tecmiotoey, EAkTa o Lire ENVRONVENTAL ENGINEERNG

Target) The purpose of this class is to understand the basic characteristics of surface and bulk and their
differences, which are necessary in developing new material science.

Outline) This class will introduce surface structures and surface phenomena, governing the physical properties
of cunbustion catalysts, electrode materials for fuel cell, transparent conducting materials, phosphors and
oxynitrides for photocatalysts, and fundamentals of surface modifications for advanced functional materials.

Style) Portfolio

Keyword) bulk, surface, photocatalyst, transparent conducting oxide, solid oxide fuel cell, phosphor, X-ray
photoelectron spectroscopy, X-ray absorption fine structure

Fundamental Lecture) “Physical Properties of Materials’(0.2), “Materials Process Engineering/’(0.2), “Material
Science’(0.2), “Advanced Materials Science”(0.2, =pB7)

Relational Lecture) “Advanced exercise on chemical science and technology”(0.5, =pl30), ‘“Advanced
research on chemical science and technology/’(0.5)

Requirement) Nothing special.
Notice) Reports should be submitted within two weeks after the assignment.

Goal) To understand the outline of materials in which their surface structures and surface phenomena are
effectively used.
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Schedule) 1. Orientation 2. Recent topics on metal oxynitrides for photocatalysts -1- 3. Recent topics on
metal oxynitrides for photocatalysts -2- 4. Recent topics on transparent conducting oxides thin films
-1- 5. Recent topics on transparent conducting oxides thin films -2- 6. Recent topics on transparent
conducting oxides thin films -3- 7. Recent topics on X-ray spectroscopy -1- 8. Recent topics on X-ray
spectroscopy -2- 9. Recent topics on X-ray spectroscopy -3- 10. Recent topics on phosphors for white
LEDs -1- 11. Recent topics on phosphors for white LEDs -2- 12. Recent topics on conbustion catalysts
-1- 13. Recent topics on conbustion catalysts -2- 14. Recent topics on electrode materials for fuel cells
-1-  15. Recent topics on electrode materials for fuel cells -2- 16. Final reports, dissertational defense

Evaluation Criteria) Assignment counts 100% based on the reports submitted and on the result of
dissertational defense.

Textbook) To be announced in the class.

Reference) To be announced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216855

Student) Able to be taken by student of other department

Contact)
= Moriga (M603, +81-88-656-7423, moriga@chem.tokushima-u.ac.jp) (Office Hour:
4:30pm—>5:30pm for 1st semester, Thursday 4:30pm—5:30pm for 2nd semester)

Monday

Transport Process Engineering 2 units (selection)
Masahiro Katoh|- Associate Proressor / Sivmenc 4 Porvve Chevisray, Caicat Scsce axp Tromouooy, Bk anp Lire ExvRosextaL ENoiveeRi
Toshihide Horikawa - Associate ProressoR / Ciecst Process Exoivee, Cievicar, Scexce ¥ TecvoLooy, EaRta xd Lire ENVRONVENTAL ENGINEERING

Target) The purpose of this class is to understand the transport phenomena on the interface of differential
phases (gas, liquid and solid) for production and environmental preservation processes.

Outline) Interfacial mass transfer analysis in various production and environmental processes, with an emphas
is on the process systemization based on the manipulation of fluid flow near material surfaces and
molecular transport in functional materials matrices. Analysis and design of chemical separation processes
in terms of the molecular transport control within membranes and porous structures. Design of high
functional porous micro-structured materials and spectroscopic analysis of molecular transfer phenomina in
these materials.

Style) Portfolio

Keyword) mass transfer, separation processes

Fundamental Lecture) “Advanced Separation Technology”(1.0, =p[36&)

Requirement) Nothing special

Notice) £5£% 321 ZFRIC L, 2 IFOEEENIFIC 2 RO PH & 2 RO EZ L E o222 C
&R, BB E AR O DICBETH S,

Goal)

1. To understand transport phenomena on interface of differential phases
2. To understand analysis method of the phenomena in micro porous for separation processes

Schedule) 1. The principle of mass transfer 2. Mass transfer on gas-liquid interface 3. Mass transfer on
gas-solid interface 4. Mass transfer on solid-liquid interface 5. Mass transfer process using membrane
6. Adsorption separation processes 7. Adsorption velocity and diffusion 8. Porous materials 9. Synthesis
of porous materials 10. Analysis of porous materials 11. Adsorption processes using zeolites 12. The
control of molecular transfer in micro porous materials 13. High functionalized porous materials 14.
Analysis of solid materials by IR spectroscopy 15. Spectroscopic analysis for phenomena in porous
materials

Evaluation Criteria) Assignment counts 100% mainly based on the report submitted.

Textbook) To be announced in the class.

Reference) To be announced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216554

Student) Able to be taken by only specified class(es)

Contact)
= Katoh (M304, +81-88-656-7429, katoh@chem.tokushima-u.ac.jp)

Bioprocess Engineering 2 units (selection)
Yoshihisa Suzuki - Associate ProFessor / Pavsicocusmusiey oo Marewias Scievce, Cuvicar Somsce: axp Tecmouooy, Bk avo Lire ExvRosetaL Exoiveeiv

Target) This class introduces basic concepts and methods of protein crystallization.

Outline) Basic concepts, methods and recent developments of protein crystallization.

Style) Lecture

Keyword) crystal growth, protein

Fundamental Lecture) “Basic Physical Chemistry’(1.0)

Relational Lecture) “Advanced Physical Chemistry”(0.5, =p[33)

Requirement) Students are required to have a good understanding of master course-level biochemical and
biophysical sciences.

Goal) To understand the growth mechanisms of protein crystals

Schedule) 1. Structure analysis of protein molecules
Fundamentals of crystal growth I : Solubility 4. Fundamentals of crystal growth II : Nucleation 5.
Fundamentals of crystal growth III : Growth & Dissolution 6. Fundamentals of crystal growth IV
: Characterization 7. Solubility of protein crystals 8. Nucleation of protein crystals 9. Growth of
protein crystals 10. Surface morphologies of protein crystals 11. High pressure crystallization of protein
molecules 12. Polymorphism of protein crystals 13. High pressure crystallography of protein molecules
14. Activation energy of the incorporation of protein molecules into crystals 15. Activation volume of
the incorporation of protein molecules into crystals

Evaluation Criteria) Assignment counts 100%.

Textbook) To be anounced in the class

Reference) To be anounced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216733

Contact)
= Suzuki (G514, +81-88-656-7415, suzuki@chem.tokushima-u.ac.jp)

2. Significance of protein crystallization 3.

Advanced Lecture on Quantum Nanostructure Semiconductors 2 units (selection)
Toshiro Isu'- Proressor /st or Teemvowor s Seece, |Takahiro Kitadal- Associare PRoFEssor / Ivsmmure oF Tecmolocy avp Somice

Target) This lecture aims at understanding basic concepts of the quantum effects of semiconductor
nanostructures based on materials science and various technologies for device applications.

Outline) This lecture introduces characteristics of quantum structures and technologies of the device
applications, based on quantum mechanics, semiconductor physics, materials science and photonics.
Advanced technologies of fabrication and measurements and recent topics of the research are also
introduced.

Style) Lecture

Goal) To understand materials science and application technologies of nano structure semiconductors

Schedule) 1. Electronic states in semiconductor quantum structures 2. Electronic properties of quantum
stutures 3. Optical properties of quantum stutures 4. Fabrication technologies of semiconductor
nanostructures 5. Evaluation technologies of crystals 6. Evaluation technologies of nanostructures 7.
Analysis of elctronic properties 8. Analysis of optical properties 9. Quantum effect devices 10.
Nonlinear optical responces of semiconductors 11. Responces of optical micro cavity 12. Research
progress in quantum nanostructure semiconductors 13. Ultrafast optical devices 14. Quantum information
devices 15. Topics of recent advanced research (1) 16. Topics of recent advanced research (2)

Evaluation Criteria) Assignments

Textbook) None

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216907.

Contact)

= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)
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Advanced exercise on chemical science and technology 2 units (compulsory)
All teachers

Target) To learn how to identify and solve problems in the engineering.

Outline) Students will conduct a research work in a field of engineering, and acquire competent knowledge
of the field. Students will also learn how to find and solve an engineering problem as an independent
researcher.

Keyword) research, doctor thesis
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216584

Advanced research on chemical science and technology 2 units (compulsory)
Teachers in other colleges or departments

Target) To obtain broad information on recent engineering

Outline) To research a theme in a technology, which is different from the main technology in your field.
Style) Portfolio, Lecture in combination with Portfolio, Lecture and excercise

Keyword) engineering, technology, different field

Requirement) N/A

Notice) N/A

Goal) To learn a recent technology, which is different from the main technology in your field
Schedule) Choose a theme on technology or engineering, which is different from that in your field
Evaluation Criteria) Evaluated with portfolio or examination

Textbook) Ask teachers

Reference) Prints

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216585

Student) Able to be taken by only specified class(es)
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Earth and Life Environmental Engineering — Biological Science and Technology
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ..ottt e e e e e e e e e e e =1
Life SCIence ... TaKagi * TSUJi . ..o\ e ettt ettt et ettt e et et e e e e e et e e e 311
Social SCIeNCe ...yoKONALA. .. ... ..o\ttt et e =1
Science and Technology Studies ... Tanaka............ ... ..o i i,
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

« First-line men with experience of practical DUSINESS ... ...ttt ettt e eeaeeenn
Introduction to Intellectual Property ...Fujii + Yano - Tida + Yamauchi « 5H1 ...t 1132]
Advanced Lecture in Theory of Business Models ...Yamanaka * Yoshida + Tamaari * JEHFSIERG . ... ..., 33
Long-term Internship (D) ... YamanaKa..................oeuunneeenneeee et 33
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer. ..............o.ueuevenrnenen.. 133
International Advanced Technology and Science 1 ...Murakami..............oiuvrinrenennennenen.. 34
International Advanced Technology and Science 2 ... Murakami..............ooueriirenennennennnn.d 34
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 34
Internship (D) .......oioiiii e e 34
Venture Business (D) . .........ooioniniinii e

e Specialized Subjects

Biofunctional Design of Biomolecules ... Hori * Uto. . .......ouuunttenttetnie i
Biomolecular Engineering ...Omasa..............o.uiintiiiit i
Engineering of Genetic Information ...Noji * Ohuchi * Matsuo ...........oouiuiieiniiineininnineanan.
Cell Signaling SyStem ... TsuUji. ... ...ttt e e e e e 136]
Technology of Enzyme Functions ...Nakamura .................oouoieonennininnineaineaneaneneanen. 1136]
Biofunctional Engineering ... Matsuki .. .........o..iuoiuinutttnt it 1136]
Molecular Pathogenic Microbiology ...Nagamune * TOMOYASU . .« .. v.vteentnttne e 37

e Specialized Exercise and Experiments
Advanced Exercise on Biological Science and Technology ...Teacher of course...................... 37

Advanced Research on Biological Science and Technology ...Teachers in other colleges or departments.[[37]

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Parr-ive LecTurer / Fukur Presserorat Universms

Akihiko Tsuji/- Proressor / Boiosicst Rescrioys, Biotocica. Scexce avp TeeuoLocy, Ekri o Lire EXVRONVENTAL ENGINEERING

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-ive LECTURER / Stikoky Uiversiry

Human Factors 2 units (selection)

Atsuya Yoshida- Proressor / INmure oF Soco-Axrs ao Scexces

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.
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Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Paxe-mive Lecturer / i

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) FHAFM X, FHARMICET 2 WIEREE) & RIS DWT, FhaREER A D S Ak 7 THI O ATk
ZHWTIT S TH 5. FIERAF OIS EENELH S 927 572 1930 FARUCHT 72 AR EF & LT
BHL, £<IT 1970 BB, EOBKHE, MRREE, TRAENGELOFHICHEZ5ZTns, .
DHFROHIETIX, BATEHAER I Z RUE L 72 hfl e, W2 O ZALASEARTH 2 (2 U 72 Fil 2 1
D 1, Ffietha & OMAHEBRIC DOV TELR T 2, RETE, EREAGUKEONCK & HADREER
EOR#HZE, ZNZNOERILBRDEND»SEET S,

Style) Lecture

Goal)

1. B - Befff it & th 2 D2l & DI EBIR O B R
2. 5 H B O O 2 ER O B

Schedule) 1. [Fi 2. BEERMONHE I —n v/ tka 3. TER & ZMUEE B O ¥ s 3 —
0y Stk 2 4 BHOFRE— RN OYH E -y ik 3 5, RO & itk o Hik
6. AhEL Ze IR & MR A RF—BRARINE ST DHES: & h i DI 2 7. BERRIRR T & AT AL DR
BRIRFRF D EA & itk XD BAME 3 8. BURBI D FIR & Tt 9. pESE iy & 78 5SBE—Bh BRI
R E T3 2 10, TR OMST 11, HRICEB U 2 6HEED SIEEANDFHE 12, MG
FEEHUMERE 13, MEREMOBGERE 14, Kbz 10 £ EEOZL 15, BlpRdii & tha oAk

Textbook) FRIZELMTL %7,

Reference) ##z&CHiNL 7,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216582

Student) JABERE LR IR A4

Contact)
= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= T EBtR  (Office Hour: HIfED 5 G:If2:81RE305r ~ 171RF1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiurm o Exaneet
First-line men with experience of practical business -Par-TivE LECTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) ifilJ® % HAMSOHAEDRD SNTND, 5 ULAEEERZY, BIMETVR 14~ 16 FLICH T
T TREFERVF v — 3 4E 1000 tLatly Z2FEEL, 20 HEIXIEIHER I NG, SHD MG

FEUERMEL TOL ZEOEEWEICEFIEDD 3RV, O, TS5 LRI EINT, R
ROWMEEAN & < U S EEIRMBERE 0SS0 U ChlR S e T KU EREEA DR A R EIKGH
My THB.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parr-ivie Lecrurer, Akio lida - Parre-miMe LEcTurer
Yasunobu Yamauchi - PAR-TiME LECTURER, - PAR-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Relational Lecture) ‘Introduction to Intellectual Property/’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Earth and Life Environmental Engineering| ) |Biological Science and ‘Technology)|

Schedule) 1. RINATANEE 1% (HEIE) 2. OPTARHIEEORS (53 FESS) (IR 3. M aRHIE
DOREE GEIE - FEMEHIILS) (BOF) 4. RErWl S REreRE (890 5. RErl] & REres s (CF))
(B 6. MIPTHAMEDE L E 2 DIRA] (3 K5 BIZEPN) (HE) 7. SR DOBIZERHSE & MINPFTAHED
H0J (I 8. LaAR— M - HX - RINTROBNE BT 9. KRR OFEA T R
ZHDICEI<- (UA) 10, BliE AR5 T < NS HBERE Ryl EOREHEE- 1LUWN) 11 $liBass
DB E T 2 ANME IR 12, DI ERFRRE (K1) 13, RINMEOHIH &G FEEEIC K 3
HREEES D) @) 14, FINMPEOMM & iEA] (R X 2 BREREST) () 15, AN EDT]
JETEH (RREIC X 2 HREMET) @) 16, LR — FHYE - HX - RIETEOBHE EBEAR)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: HIEH> 5 %:lE:81R:3055 ~ 171Ri1557)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka - PRoressoR /P ap Desioy Systeis ENGIEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MechaNIcs SYSTEMS ENGINEERING
Atsuya Yoshida - Proressor / st o Sooo-Axrs aw Sevces, [ Tomoko Tamaari - Assistavt PRoressor / Cevie for Cowvusimy Revmuzaos

FEH B

Target) Fit iJREZA MU E DO DE P2 A EF N ORMEL EBNCEHET 3.

Outline) - Rt AlEE 2RO < D « BB LD O D E VX RAERDIGEH & YR 2 € FIVHEEE 2 FZERINIC
BT 2., ZnoB/BICKD, HISTHET 2 HERYIICIET 2880, LELWH DK - HratkzE#E2s
HBHEES., - EVRRETINE, HUIRFEE - FEHEE TV, BERET TV, il e, ICT
THET VP ORT 5. ABZEE, ICT IHARESIFE YRR TnAED ) £ 2020 fElcT 2 ¥ 0l
T23X0Y A X MEBSETHAROIA D SFH TS _LIHT & i U SEiid 3.

Requirement) EE#HIZFEAIE UT, EBICIEINT 2 (Ei0E, sOBEIEIEE) XENE KMADHRAZDONT
1, HEFESRICEIEL T B T - RSB 2 RIEE ) e HugAld vy —RERICHaE<ZZ 0,

Notice) il i THEMT 2. HEGOFFMIMEL LS, BRBLXUOHP ICTARTZDT, EET
528, <BEHENR 22 FEED R RETUERGE > T EBAE) TH B3 v V82 TOFEFHERAR
THEIET S, e 7—=2v 7 (PAN—HE) T2, ORPHE-1GURTIE Y 2 22 7)0) LR
SR A 2 23+ 11 H 27 H (d)~ 11 H 28 H (H) EBE2ASE G 1l ~ 55 12 [a)) O%rhi#z%-2(CT
EYRZEFIL) * 12 H21 H (K HEBFy o 82 6B 130~ 5 150) OKWe * 11 H27 H
(+)20:15-21:45 A7 B RIC TS ZEITS . SMEH (S#E 3,000 M)

Goaly AZFETIE, BAERD SN TOIHIBHEOBE LS, EVRANOMIc, #IEH, ARN, AR,
WEEE ), ICT HZEHT 2. TRTEZEFRTZ I E2HEE ZLAEVD, #EANET 2 %2 H SR
L, s 2852tz eT, RANELTOERZHIET.

Schedule) 1. #1 #'v A5 HBA (R ARESEL) 2. HUISTTE & ATBCH - 3 - EOER-AEHAITT (BT
R) 3. MiEARET & UCoMIHE &SRB REOMBEN2R), WAEET () BiiE £50<
D) 4. HUSTFEZIRE UCOMIE & EH AR (REOMEN28), SAREHT (F) BEie 591
D) 5. EREHS 2 TEH U2 SRR OE Y O 2 R B FERREE LS - 2R) 6. N7y —
VW72 1000 IR AR, TREERLTREAH=R GREbta#E, RILTREEES - fiiHBERE)
7. S AEIC D2 MHA —F —HlE 0 —F > 2R U 71 BHEH FERREF AR 8. mRIck?
MO D, 90 7 — LDk 2 HH: B TATA - EBRHE (FRW), BB @R RN
) 9. 20 0O DA EEAI T (3 &0 REFEGEELRE) 10, EZESUUREL TR O
M OSBUHESEHAF (B RYEEET)  11. FO0ERREZ B 72 5 L, N- 1l - dhilifife o2 24l
WU —2 v gy 7l @ERRPEIR) 12, A0SR E 72 6 U720 - Mg E - PIlfEeE o % 2
Bl — 2 > gy Fulh¥Ed: @B RFEIR) 13, ICT 8 M (@B RYEE), TaNT @EEX
EBIE) 14, 1CT BEE F WS EERYER), EERT GESREH) 15, 1CT EE HHE W P85
KREEHZ), EHMNT EEEREE)

Evaluation Criteria) ZETDOHS 20%), FNV—TT—2« WKL K— b+ (Al 80%) THHlid 2.

Textbook) HHAM T 2. i, HMEE LT 3,000 FEINT 3.

Reference) Several are introduced in class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842

Student) fERFARLBSIEMPFAEE R Ay —a—R, KU, Fr¥—a—2D¥4
Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
RLFEMOE IR ESROZ L, )
Note) o fEiA - IMAICB$ 2 A8 HAlE L » ¥ — £ (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB2F& S — L R—

(Office Hour: fEJEZ & it

Long-term Internship (D) 4 units (selection)
Hideo Yamanaka - Proressor / PLawne a Desioy Ssteys ExciveeriG For INastRctiRes, Crvi. av ExvRowvENTAL ExciveekisG, INTeLLiGeNT StRucTuRes anp Mechavics SysTevs ENGNEERNG

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766
Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (B AEBHF & > ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 74 X7
U — SRS S IR OB R SO 2 &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanakal- Proressor / PG axp Desiay Systevs ENGINEERING FoR INeRastRUcTuRgs, CIviL N ENVRONMENTAL ExeiveeRiNG, INTELLIGENT SRucTurgs axD Mectiawics Svstevss ExciveerivG

Emi Morimoto|- Assistant PROFESSOR / PLawivg avp Desi Systevis ENGNEERING FoR INastRucTuRes, vt xb BviowwevraL Exciveekisc, IeLuicevr Steucrmes o Meckanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[I32), “Long-term Internship (D)”(0.5,
=pl[33), “Advanced Lecture in Theory of Business Models”(0.5, =p[I33)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Earth and Life Environmental Engineering| ) |Biological Science and ‘Technology)|

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report “Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS LI AR OB R SO 2 &)
= Morimoto (Rl =EBHFEE > & —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 K ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: %7 4 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Svsteus Exciveeaive, Mectaviear Excivezrise, INTeLLGENT Stauetuaes axp Mechavics Systevs ExcivgeRi

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami!- Proressor / Prootcrioy Systevis ENGiveeRNG, MecasicaL ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in

its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

2 units (selection)

Internship (D)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. [gjnderit;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Earth and Life Environmental Engineering| ) |Biological Science and ‘Technology)|

Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Biofunctional Design of Biomolecules 2 units (selection)
Hitoshi Hori - Proressor / Biowocieas Fovcrioxs, Biotosica Scmce 4o Teeriouocy, Ear avp Lire ExviRoweat Excivezaivg
Yoshihiro Utol- Associare Proressor / Botoaica. Foscriows, Biotocicat Seece v Tecmvoocy, Eavmi axo Lire BvRoweviat, ExcieeRiv

Target) Advanced review of concepts and strategies in biofunctional design of biomolecules based on
philosophy of biomolecular mimetics.

Outling) LN FEATF 4 v VADELF 2T — - T4 AV U TY— (I TEHK) & UTOEMRKNAEYILE
¥ DI FHEREBGEHI D 2GR 7 ¢ PV S A Y —DEZ YR, ZOISH & U TERMBIFE
DT DONWT T — AR Y 74 S F I 128 S, HIT Evo-Devo INELRD SR EEFEZIC BT 2
HRELTHAF 2w VIR, ZORRICL > R MARIBRHROBEHZ DOV THEERT 3.

Style) Lecture

Keyword) biofunctional design, biomolecular mimetics, structure-activity-relationship

Goal)

1. Advanced medicinal-chemistry based skills for biofunctional design of biomolecules based on
biomolecular mimetics.

2. Advanced drug-design skills for drug discovery based on applied medicinal chemistry.

3. Advanced biomedical ethical skills for drug discovery for human disease.

Schedule) 1. Ly FHRERGHE X 2. BETTEIAT A v I REZDELF 25— T AT TH—
DFEF) 3. BELFaI— - T4 RAZYTY - LTOEYEED FOyFHERET 4. o RiERGT
FELTDAF A FAT APV —ICO0T, FEELA—F 1 5 AF ¥ FAr 22—V —Ffl
BYOHEL 6. AF 4 A ALY —HEEEEAR, BEL A -2 7 ELA-b 1L 212D
WO 8 AFAYFTNTIA M) =77 =727 BEU7 7 =373 7EEOWE 9. A
TAYINTEAR) =7 7 —=AYAF v I RET 7 —RAALFT 4 v I A 10. AF 1> F )7
SZ MY —ERRE BEL A -3 1L AT 2T S AU — L Rk 3I00T, Ay
HEEGOLGH 12. XF 42 FAVT A MY =7 =225 F ¢ 1 GEIRMESE) 13, A7 ¢ > F )7
ARY =T —ARY T4 2 AR 14 AT Y FUT SR MY = —R2 8571 3 (KHEARGAREE
“Boron Trace Drug” &%), #UEHL F— k4 15 FEHL K- 412o0T, Eamfadlz&okatim  16.
mORMmEEE 0

Evaluation Criteria) Subject review report 1-4 counts 100%.

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216732

Contact)
= Hori (M821, +81-88-656-7514, hori@bio.tokushima-u.ac.jp) (Office Hour: Monday 11:55-12:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Biomolecular Engineering 2 units (selection)

Takeshi Omasal- Proressor / Biowosica. Fucrioss, Biowoicar Sciexce o Tecmotocy, Eak ap L. ExvRONVENTAL ENGINEERING

Target) To learn recent progress of biomolecular engineering for bio-based production.

Outline) To learn recent progress of biomolecular engineering for next-generation bio-based production.

Style) Lecture

Keyword) biotechnology, bio-based production, environment

Fundamental Lecture) “‘Advanced Microbiological Engineering’(1.0)

Relational Lecture) “Technology of Enzyme Functions”(0.5, =p[I36)

Requirement) undergraduate biotechnology is required

Goal) To understand fundamental engieering aspects forbio-based production

Schedule) 1. mammalian cell cultivation for therapeutic antibody production 2. Production of functional
lipids 3. Bio-based recycling technology 4. Metal biotechnology 5. Soil bacteria and its application
6. Bio-based production from biomass 7. Symbiosis and biotechnology 8. Color in biotechnology
9. Biotechnology in space 10. Algorisms in life  11. Biotechnology in global environment 12.

Biotechnology in traditional medicine 13. Supercritical fluid in biotechnology 14. Food biotechnology
15. Cell processing technology 16. Term-end exam report

Evaluation Criteria) Term-end exam report (100%)

Textbook) To be introduced in the class

Reference) 2 n )tk TNA A 70y 7y ay —bDOKDDEDDNA AT ) ny—— ) {WELYR N
- F Hh&im

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216845

Student) Able to be taken by only specified class(es)

Contact)
= Omasa (K& 813 (8 [#%), +81-88-656-7408, omasa@bio.tokushima-u.ac.jp) (Office Hour: Thr 12:00-
13:30)

Engineering of Genetic Information 2 units (selection)
Sumihare Noji|- Proressor / Boiosicst. Rescrioys, Biotocica. Scexce 4w TeeuoLocy, Ekri avp Lire ENVRONVENTAL ENGNEERING

Hideyo Ohuchi - Associate Proressor / Boiosica. Rescriows, Botocica, Scexce 4o Teonouocy, Earrt 4o L ExvirosvitaL ENGINEERING

Yoshinori Matsuo - Proressor / Imute o Socio-Arts avp Screvces

Target) To obtain information on recent genetic studies

Outline) Lectures on Advanced research on analysis of genetic information of Drosophila, mouse, and human.
2) Analysis of structure and function of the genes based on the genetic information: gene expression, loss
of function and gain of function 3) Genetic engineering to create new biological functions. 4) Application
of the genetic engineering to improve biological functions. 5) Advanced research on developmental and
regeneration biology, focusing on limb development and regeneration. 6) Application of the developmental
and regeneration biology to improve biological functions. 7) Recent topics of genetic engineering. 8)
Recent topics of developmental biology and its application.

Style) Portfolio

Keyword) genome science, molecular biology, genetic engineering

Relational Lecture) “Cell Signaling System”(0.5, =p[l36), “Biofunctional Engineering”(0.5,
“Technology of Enzyme Functions”(0.5, =plI36)

Requirement) N/A

Notice) N/A

Goal) To understand recent information on genetics

Schedule) 1. Recent advance in genetics, insects 2. Recent advance in genetics, invertebrates 3. Recent
advance in genetic engneering, invertebrates 4. Recent advance in genetics, chicken 5. Recent advance
in genetic engneering, chicken 6. Recent advance in genetics, mouse 7. Recent advance in genetic
engneering, mouse 8. report for evaluation 9. Recent advance in genetics, human 10. Recent advance
in genetic engneering, human 11. Recent advance in genetics, plants 12. Recent advance in genetic
engneering, plants 13. Recent advance in RNA engineering 14. Recent advance in detection of gene
expression 15. Recent advance in recet topics 1 16. Recent advance in recet topics 2 17. Final report

=pl36),
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Earth and Life Environmental Engineering| ) |Biological Science and ‘Technology)|

Evaluation Criteria) Evaluate two reports (50% each)

Textbook) N/A

Reference) Handouts

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216553
Student) Able to be taken by student of other department

Contact)
= Noji (G803, +81-88-656-7528, noji@bio.tokushima-u.ac.jp) (Office Hour: Monday 15:30-17:00)

Cell Signaling System

2 units (selection)
Akihiko Tsuji|- Proressor / Biouocica. Rescrioss, Biowocica Seevce o Teeuvotoey, Eakri avo Lire EvvRonveNTaL ExeiveeRing

Target) This class introduces signaling system which regulates cell functions.

Outline) Structure of signaling molecule and cell signaling system are introduced.

Style) Lecture

Keyword) growth/differentiation factor, receptor, signal transduction

Fundamental Lecture) “Cell Biology’(0.5), “Biochemistry 2’(0.3), “Advanced Biochemistry”(0.3, =pHEd)

Relational Lecture) “Life Science”(0.2, =pli3I)

Requirement) Students are required to have a good understanding of undergraduate-level cell biology and
biochemistry.

Goal)
1. Understanding of regulatory mechanism of biological activity of signaling molecule
2. Understanding of function of receptor and intracellular signaling system

Schedule) 1. Introduction of cell signaling system 2. Cell structure and function of organella 3.
Post-translational modification of signaling molecule 4. Structure of processing enzyme 5. Function
and regulation of processing enzyme 6. Secretion of signaling molecule 7. Structure and function of
receptor 8. Protein kinase and protein phosphatase 9. Transcriptional regulation 10. Regulation of cell
function by AAA protein (1) 11. Regulation of cell function by AAA protein (2) 12. Recent research
on signaling molecule (1) 13. Recent research on signaling molecule (2) 14. Significance of signaling
molecule as target for drug design (1) 15. Significance of signaling molecule as target for drug design
(2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216660

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Technology of Enzyme Functions 2 units (selection)
Yoshitoshi Nakamura - Proressor / Biowocicst Rescrioxs, Biotocicat Scxce axp Trcnvotooy, Bk avp Lire ExviosyextaL ENoiveeRvg

Target) To understand recent progress in the research of enzyme functions

Outline) Genetic recombination, development and control of bioreactor for increasing enzyme functions

Style) Portfolio

Requirement) /

Goal) To understand recent progress in the research of genetic recombination, development and application
of bioreactor for increasing enzyme functions

Schedule) 1. Breeding and cultivation of genetic recombinant yeast having glucoamylase activity 2.
Breeding and cultivation of glucoamylase-producing recombinant yeast with inactivation of MAT locus 3.
Mathematical model for growth process of glucoamylase-producing recombinant yeast 4. Mathematical
model for growth process of immobilized glucoamylase-producing recombinant yeast 5. Process analysis
of continuous alcohol fermentation with glucoamylase-producing recombinant yeast 6. Recombinant

Escherichia coli having over expression system of cloned gene for effective production of glucoamylase 7.
Efficient production of recombinant protein using salt-out effect protecting against proteolytic degradation
8. Efficient production of recombinant protein using bioreactor with membrane filtration 9. Mathematical
model of diauxic growth based on synthesis mechanism of inducible enzyme 10. Efficient production
of inducible enzyme by exchange of substrates 11. Stability analysis of steady state in a continuous
culture with diauxic growth  12. Mathematical model of immobilized cell culture with diauxic
growth  13. Screening and cultivation of basidiomycete fungi having enzyme degrading undegradable
aromatic compounds 14. Efficient production of enzyme degrading undegradable aromatic compounds by
immobilized fungi 15. Development and application of bioreactor with enzyme degrading undegradable
aromatic compounds

Evaluation Criteria) Report (assignments count 100%)

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216647

Student) Able to be taken by only specified class(es)

Contact)
= Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp)

17:00-18:00)

Note) oWhen you take this class, it is necessary to do preparation for 2h and review for 2h every 2h class
time for your understanding and taking credit. o sl IC XS % s & GBRD LER I 50:50 & 95,
P U IEERADSIIRDL, HEADEE RO L R — F ORI & WA 2 & A, BT T 2 + &R
R D g2 &,

(Office Hour: /KIEH

Biofunctional Engineering 2 units (selection)

Hitoshi Matsuki - Proressor / Biotocicat Fuscrioys, Biotocicat, Scexce 4o TecvoLocy, Earta axb Lire EXVRONVENTAL ENGINEERING

Target) Biological membranes play an important roll in structure formation and function revelation of cells.
Characteristic properties owned by lipid membranes are mainly described and the structure and function
of biological membranes are reviewed.

Outline) This lecture describes fundamental matters concerning self-association of biomolecules such as
structure of water and hydrophobic effect, properties for molecular aggregates of amphiphilic molecules,
after that various structure changes for molecular aggregates formed by lipids such as phase transitions,
polymorphism, non-bilayer structure and domain formation are explained. Further, significant functions
revealed in biological membranes like transport phenomena and mechanisms of drug action and so on are
lectured. Portfoilo lessons are also adapted depending on students.

Style) Lecture in combination with Portfolio

Keyword) biological membrane, lipid, molecular aggregate, membrane structure, membrane function

Fundamental Lecture) “Biochemical Thermodynamics”(1.0, =pHd), “Advanced Biophysical Chemistry”(1.0,
=pH3)

Requirement) Students are required to have a good understanding of undergraduate- and postgraduate-level
physical chemistry and biophysical chemistry and related subjects.

Goal)

1. To understand the structures and nature of molecular aggregates formed by lipids, which are components
of biological membranes.

2. To understand the functions revealed by biological membranes such as material transport, signal
transduction and drug action.

Schedule) 1. Structures of biological membranes (1) structure of water and hydrophobic interaction 2.
Structures of biological membranes (2) self-association of amphiphilic molecules 1: monolayers 3.
Structures of biological membranes (3) self-association of amphiphilic molecules 2: micelles 4. Structures
of biological membranes (4) bilayer structure and phase transitions of lipid membranes 5. Structures
of biological membranes (5) stability and polymorphism of lipid membranes 6. Structures of biological
membranes (6) non- bilayer structure of lipid membranes 7. Structures of biological membranes (7)
mixed lipid membranes and domain formation 8. Structures of biological membranes (8) fluidization and
dynamics of lipid membranes 9. Structures of biological membranes (9) surface and membrane potentials
10. Functions of biological membranes (1) molecular recognition of lipid membranes 11. Functions
of biological membranes (2) ion transport (passive and active transport) 12. Functions of biological
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membranes (3) ion channel and nerve conduction 13. Functions of biological membranes (4) mechanisms
of drug action (specific binding) 14. Functions of biological membranes (5) mechanisms of drug action
(non-specific binding 15. Functions of biological membranes (6) cell functions and signal transduction
16. Report preparation for structures and functions of biological membranes

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216728
Student) Able to be taken by only specified class(es)

Contact)
= Matsuki (G607, +81-88-656-7513, matsuki@bio.tokushima-u.ac.jp) (Office Hour: Friday 16:20-17:50)

Note) Goal 1 is related to schedules 1-9 and goal 2 is related to schedules 10-15.

Molecular Pathogenic Microbiology 2 units (selection)
Hideaki Nagamune - Proressor / Botosiea. Fuxcrioys, Botocicat Suexce 4o Tecwoiocy, Earti o L ExvRONVENTAL ENGINEERING
Toshifumi Tomoyasu- Associate Proressor / Botosiea Fuxcriows, Botocicar Scexce 4o Teomouocy, Ear o Lie Exvirosvesta EvGieeaiv

Target) This class aims to understand the latest findings on molecular feature and application of virulence
factors expressed in pathogenic microorganisms.

Outline) The latest findings on virulence factors concerned with infectious diseases by pathogenic
microorganisms are introduced in this class. Assignments on the introduced topics are set and marked in
portfolio system.

Style) Lecture in combination with Portfolio

Keyword) pathogenic microorganism, virulence factor, infection

Relational Lecture) “Biomolecular Engineering”(0.9, =p[I33)

Requirement) Students are required to have a good understanding of undergraduate-level of microbiology
and related subjects

Goal)
1. To understand the latest molecular information on virulence factors of pathogenic microorganisms
2. To understand the application technology of microbial virulence factors in molecular level

Schedule) 1. Bacterial toxins 1:CDC pore-forming toxins 2. Bacterial toxins 2:other pore-forming toxins
3. Bacterial toxins 3:neuron-directed enzymatic toxins 4. Bacterial toxins 4:gastrointestinal tissue-directed
enzymatic toxins 5. Bacterial toxins S:translational step-directed enzymatic toxins 6. Bacterial toxins
6:superantigens 7. Plasmids carrying microbial-resistant genes 8. fungal toxins 1l:small molecular toxins
9. fungal toxins 2:protein toxins 10. Other Bacterial virulence factors 1:adherence factors 11. Other
Bacterial virulence factors 2:enzymes 12. Other Bacterial virulence factors 3:secretion systems 13. Viral
virulence factors 1:adherence factors 14. Viral virulence factors 2:enzymes 15. Viral virulence factors
3:transcriptional factors

Evaluation Criteria) Assignments count 100%

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216881
Student) Able to be taken by only specified class(es)

Contact)
= Nagamune (G707, +81-88-656-7525, nagamune@bio.tokushima-u.ac.jp)
16:20-17:50)
Note) Preparation and review of two hours each are required for understanding of every class with two
hours and taking the credits.

(Office Hour: Monday

2 units (compulsory)
Teacher of course

Advanced Exercise on Biological Science and Technology

Target) To obtain broad information in addition to information on own field

Outline) To learn recent biological technology and experimental techniques

Style) Portfolio

Keyword) biology, technology, experiment

Relational Lecture) “Engineering of Genetic Information”(0.5, =p[I33), “Technology of Enzyme Functions(0.5,
=pl[36), “Cell Signaling System”(0.5, =p[I36)

Requirement) N/A

Notice) N/A

Goal) To understand recent biology and biothechnology

Schedule) To learn recent biotechnology under direction of a teacher working on bioengineerig

Evaluation Criteria) Evaluated with portfolios

Textbook) Not specified

Reference) Provided by teachers

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216744

Student) Able to be taken by only specified class(es)

Contact)
= Administration Office(M703)

Advanced Research on Biological Science and Technology 2 units (compulsory)
Teachers in other colleges or departments

Target) To obtain broad information on recent engineering

Outline) To research a theme in a technology, which is different form the main technology in your field.
Style) Portfolio, Lecture in combination with Portfolio, Lecture and excercise

Keyword) engineering, technology, different field

Requirement) N/A

Notice) N/A

Goal) To learn a recent technology, which is different from the main technology in your field
Schedule) Choose a theme on thechnology or engineering, which is different from that in your field.
Evaluation Criteria) Evaluated with portfolio or examination

Textbook) Ask to teachers

Reference) Prints

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216745

Student) Able to be taken by only specified class(es)

Contact)
= HHHE
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Earth and Life Environmental Engineering — Ecosystem Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ..ottt e e e e e e e e e e e 138
Life SCIence ... TaKagi * TSUJi . ..o\ e ettt ettt et ettt e et et e e e e e et e e e 138
Social SCIeNCe ...yoKONALA. .. ... ..o\ttt et e 138
Science and Technology Studies ... Tanaka............ ... ..o i i, 1[39]

Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

- First-line men with experience of practical DBUSINESS .. ... ..vtttnttt ettt et iii e enieens 1139]
Introduction to Intellectual Property ...Fujii + Yano - Tida + Yamauchi « 5H1 ...t 1139l
Advanced Lecture in Theory of Business Models ...Yamanaka * Yoshida + Tamaari * JEHFSIERG . ... ..., [[40l
Long-term Internship (D) ... Yamanaka...............o.iiuiniiniini i [[4Q
Management of Technology ...Yamanaka + Morimoto * Part-time LeCturer. ..............o.ueuevenrnenen.. 1)
International Advanced Technology and Science 1 ...Murakami..............oouvuiireennennenen..d 41
International Advanced Technology and Science 2 ...Murakami..............ooueriirenennennannnn.d 41
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 41
Internship (D) .......oioiiii e e 41
Venture Business (D) . .........ooioniniinii e

e Specialized Subjects

Advanced Topics in Atoms and/or Molecules Manipulation ...Hashimoto * Matsuo . .................. 142l
Advanced conversion systems of resource energy ...Kidoguchi...............oiiiiiiiiiieiiinnann 142l
Advance Lecture of Political Simulation ...Kondo * Okushima. .............c..oooiiiiiiiiiiienenn . 142]
Advanced Lecture in Social Risk Engineering ... Kozuki.............. ..o it 142]
Design for Adapting the Environment Instead of the Peop ...Fujisawa.................. ... ... .0 43
Engineering on Circulation of Resources ... Hirotsu................c.ooiuiuiiiitiinniienneneanenn.d 43
Advanced mitigation engineering ...Ueshima.......... ... ..ot 43
Advanced Lecture on Quantum Nanostructure Semiconductors ...Isu- Kitada...................... [[43]
Quantum Theory of Materials ... MiChiliro .. ............ooouuetiee et 44
Nonlinear Optical Devices ... Haraguchi .............o.iuiiuit i e 44
Applied Statistical PhySics ...GOto * MOri. . ...ttt ettt ettt e e e et e e 44

e Specialized Exercise and Experiments
Advanced Exercise on Ecosystem Engineering ... All teachers . ...............ooouuieeuunnerennaann. 44

Advanced Research on Ecosystem Engineering ...Teachers in other colleges or departments............ 45]

Human Factors 2 units (selection)

Atsuya Yoshida- Proressor / INmute oF Soco-Axrs a Scexces

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Parr-iiMe LecTUrER / Fukur Prescrorat, Universms

Akihiko Tsuji/- Proressor / Boiogicst Rescrows, Biotocica. Scexce avo TeeuvoLocy, Exkri avo Lire ENVRONVENTAL ENGIVEERIG

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-ive LECTURER / Stikoky Uniersiry
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Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.

Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Part-mive Lecturer / #5456

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) FHAM G IE, FHARMICEIT 2 HIEHEE) & RIS DWT, FhaREER A D Sk 7 THI O A1k
ZHWTIT S TH 5. FIERAT ORI EINEL S 9207 5 72 1930 FARUCHT 72 AR08 & LT
B, &<IT 1970 AENDIRE, EOBH, AR, HRAERELONWICEEZLRI TN, C
DHFEROTITIX, BATEHIR I Z JUE L 2Rl e, W2 OZALASEARHH 2 (i U 72 Fi 2 i
D R, BifiE e OMEFEBRICOVWTEE TS, BT, AEEGUBEOEOKE HA DR
EOR#ZE, ZNZNOERILBERDEND»S5EET S,

Style) Lecture

Goal)

1. B - Beffi i &t D&Y & O AR O B
2. 7B H Y O ORI ER O PR

Schedule) 1. i 2. BHERANOYSE 3 —0 v vkke 3. HEH & =ML LRI O i & 3 —
Oy NHE 2 4 BOOFRRPEERR O E 3 -0y S 3 5 BIRGTOES & itk 2 o s
6. A7 IR & TR Y 20 IR —BRAMIRE S F D3 & Ptk X D HABE 2 7, BRI R & AR et 22 DR 7
MRFEF D ES: & it ib 2D FAEE 3 8. B IMBI D FIR & TEArk 9. pESE i & &R —Bh IR o
FE TR 2 10, TS DI 11, HAICE T 2 EMEED SIERERENDFE 12, HGE
FLMRE 130 BEEENOBIERE 14 Kbz 10 L EEOZAL 15, BEARAM &t oK

Textbook) ERIZMLATL £,

Reference) & CHINL 7,

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216582

Student) KRR E:

Contact)

= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= TEHEBtR  (Office Hour: HIfED 5 G:If2:81RE305r~ 171RF1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /R or Evie
First-line men with experience of practical business -Part-TivE LecTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 1i/1% % HAHLROMESRDO SN TS, 5 LaBa%22, BUREZ TR 14~ 16 FHICHh T
T PRPEFENY F v — 3 4 1000 #h5Hl Z2HfEL, ZOHEFIEIFERS N, 585G MFNICSE
FHEEZMEEL TO ZEDREMICIADD IFAV, ZOEEEE, 5 LERRICD LT, MR
KOWEREAN & < U K PERIRBBER 2SS U TR S e TE KU EREER NHRRAM,) R3S
FEy TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parr-mive Lecturer, AKio lida - PARE-TIME LECTURER
Yasunobu Yamauchi - PAR-TiME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property
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Relational Lecture) ‘Introduction to Intellectual Property’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. BIATANE: (X (B 2. AIGPTAREHIE OBE (R FEES) (BF) 3. MIITENERIE
DBREL GEIT» FPHERIEES) (BF) 4. ﬁﬁ%%tﬁ%ﬁﬁ@% ) 5. REFFED & RRPHERL S (RI)
(BEIE) 6. MIATHHED L E 2 D3RA] (3 KA BIZEAN) (BE) 7. SR DOBIFEDHSE & MIFTAHED
BOT (B 8. LAR— hIE - FHX - RINTIEOHIIE (B 9. %‘.:‘F'ﬂ%‘[]]io) AT -REEE I
ZrhicEI<- (1LA) 10, &1ﬁ%‘7§>%ucfd’o<f\§%f“%ﬂ‘éi SRR Lo RS- (L) 11, BRI
DOBGICEB T ZAIMMEE (5H) 12, DL & RFHERE (RIEF) 13, FRMPEOHI &S/ (ERTEIC K S
HREREET) (BRIH) 14, RRHEOH A & EH (EEREIC & 2 TSt (@) 15, MMEOH]
A ETER RREIC X 2 EREMWEST) @) 16, LR — FHVE - HA - RIETEOBHE EBEER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: AIi#n> 5 I :8Ik3057 ~ 171K 1557)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka - PRoressoR / PLaie a Desioy Systeis ENGIEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MeckaNIcs SYSTEMS ENGINEERING
Atsuya Yoshida - Proressor / smure o Soco-Aws a0 Soeees, [ Tomoko Tamaari - Assistant Proressor / Cevi ror Cowvumy Reviuizamoy

FEH Bl

Target) £ MJRE AR UKL D70 D E P2 2 FILOMEZ RIS EH T 3.

Outline) - Rt AIEEAHIIK DO D « BEIE LD 72D DE Y X AEFDIEM & €Y 2 2 F MG HEMIC
HHET 2, CnoOoBBICKD, HUSTHEIT 2SRRI 20871, EELWH D - HratkziEs
hZz#ES. - EVRRAEFNE, HUSEE - SEEET T, BERST T, Wi - #Ee 5L, ICT
WHEF LD OMIRT 3. AIBEE, ICT mARIESIFE VR 2" [\W3 5D £ 2020 fFic T2 2L 01
T2EOY A R MEBSETHAROIAED SEH ST S _BBEHT & diHE U Siid 3.

Requirement) /E{EFIFFAIE UC, EBICHEIAT 2 (@AZE, sOEBIXHED) XEHE RS DHIAIZDOWT
1, HFESRICEEL T B T - RRSICBIT 2 A e, HugAldE L vy —ERICHEE<ZZ 0,

Notice) £zt i THitiT 2. HEZFOFMIMELZS, BREBXVOHP K TALT 20T, IET
328, <BEFBPR2FEEVIAETVE > TEPEE) THEEF » 282 cofdii i
TEWTS, e 7—=v 7 (P4 N—HE) TS, ORPE- 10 LY 2 22 70) LEya
bR As e 23234 + 11 H 27 H ()~ 11 A 28 H (H) EIE2E G 1R ~ % 12 /) OfEdi##-2(CT
EVRZZEFIV) * 12 H21 H K HEREFv /282G 130~ 8 150) ORifie * 11 H27 H
()20:15-21:45 A7 BRI TR ZTS. SHEB (ZME 3,000 M)

Goal) AFZETIX, BIERD SN TN B HUSEADOBSED S, EV*X}J@{W:, g g,
e, ICT HEEHT2, IRNTCE2ERTZ &2 HEE
LU, B 252Mtd222 T, RAENELTOBRZHIET.

Schedule) 1. 71 &' A d HEth (FEEKEEEZ) 2. HUsEA & fTBCHE - 3 - EOBER- SR (EEBHT
) 3. HusiFEAERE U ColiH &G A (@Jﬁ@fﬁﬂlﬂﬁ‘*ﬁ) SRR ((A) BRI £50<
D) 4. HIRFFAEIRE U COME & G AR BREOMEN &R, WAEMT () Blle £50<
D) 5. RS 2V U 2 AR O 2 R R e (RIS - 2) 6. N v —
V4720 1000 B A, THEERIITREAH=R GREFGEE, KIITRERES - iHEERE)
7. MU IS D23 2 A —F —HlE U —F 0 R U Fo B EEREEBERR) 8. WRICk2
A< 0, 90 7 — L OWERELZEI: B TATA « BERE GERH), FEEK R REE M
B) 9. fED» BT DD DAL (W 2 E 0 REIRTREE) 10, EESULAEE TEIEOM
M OSHEAGE EHAE ER RS 11, IR E & 72 5 U222l - dlifie o % 2 Al
WO —2 o gy Zalihsid @EEREER) 12, -2 0NEERZ B 725 L2 N-HgiEA: - pilifle o2 2

HAH, AR,
FLARWD, ZEAET 2% H ol

BB D —2 > a v 7lh sl (SRS 13, ICT HE i g SR PE), EENT @@ 5K
FUIE) 14, ICT HHE S B R R BER), EEMNT EEREH) 15, ICT #E & HEE 5
KREEHFZ), FHMNT EEEREER)
Evaluation Criteria) #Z¥ T DHE 20%), FNV—77—2« HRL K—
Textbook) EHEALAS I 5. i, HbFEE LT 3,000 FIEUINT 3,
Reference) Several are introduced in class
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842
Student) R RFARLBSIEMPIFEE LAY —a—R, KU, FI¥—a—2D¥¢4
Contact
= Ya?nanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
BRLEROE R ESROZ &,
Note) o il Sl IC BT 2 A Huldifl & & — KA (088-656-7684, kamikatsu-school@cr-tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB2FdE s — LR =

&l 80%) THHliT .

(Office Hour: #EREEC &z

Long-term Internship (D) 4 units (selection)
Hideo Yamanakal- Proressor /PG ax Desioy Systevs ENGINGERNG FoR INASTRUCTURES, CIVL aND ENVIRONVENTAL NGINERRING, INTELLIGENT STRucTURES AxD Mecavics Systevs ENGINeeRG

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766

Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (Al EBF & > ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 7«1+ A7

7 — SRR IR0 SO 2 &)

Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanaka - Proressor / Puawne a Desioy Svsteys ExciveeriG For INmastReTiRes, Crvi. av ExvRowvENTAL ExciveekiG, INTELLIGRNT STRucTuRes anp Mechawics SysTevs ENGINEERNG

Emi Morimoto!- Assistant ProFESSOR / P axo Desiey Svstevs ExGiezrin For [NeastaucTurgs, Civit axo EnviRowwetat ENciveerivG, INTELLIGENT STRucTuRes avp Meckavics Systevss ENGINEERING
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, ”productlon management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) management, management of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[139), “Long-term Internship (D)”(0.5,
=pl[40), “Advanced Lecture in Theory of Business Models”(0.5, =p[l40)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)
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1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture “Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S IR ORI R SO 2 &)
= Morimoto (Bl EBHFE £ >~ 4 —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 Kf ~ 16 IKf))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: +7 4 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami!- Proressor / Prootcrioy Systevis ExGiveeRG, MecasicaL ENGNeeRIG, INTELLGENT STRUCTURES ab MEchavIcs Systevis ENGINEERING

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami'- Proressor / Probtcrioy Systevis ENGiveeRNG, Meciaicat ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal
1.>Specialized contents of advanced technology and science would be studied and then understand the

trends of thechnology and industry in the foreign.
2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (D)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal
1.>Grasping internal systems of a company, management, action and strategy to achieve the company’s

oal. (2
2. Igjndergt;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.
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Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Advanced Topics in Atoms and/or Molecules Manipulation 2 units (selection)
Shuichi Hashimoto - Proressor / Resourct Creutarory Exciveeaie, Boosvstest ExeiveeRnG, Earri axd Lire ENVRONENTAL ENGINEERING
Shigeki Matsuo - Associate PROFESSOR / Resource CieuLarory ExciveeRnG, Ecosvsres ENeiveekG, Eaxtn axb Lire EXVRONVENTAL ENGINEERING

Target) New methdologies for the manipulation of the atoms and molecules in materilas will be presented
and students are encouraged to gain skills to think about to solve problems in this field

Outline) New methodologies will be given for mamipulating atoms and molecuels, controling physical and
chemical properties, and fabricating micro- and nanostructures based upon optical/laser techniques

Style) Portfolio

Goal) To acquire knowledge of the properies of materials to the level of atoms and molecules

Schedule) 1. Photophysical processes 2. Photophysical processes 3. Photochemical processes 4.
Photochemical Processes 5. Two-photon processes 6. laser trapping 7. laser trapping 8. laser ablation
9. laser ablation 10. laser micro processing 11. laser micro fabrication 12. phtonic crystals 13. laser
crystallization 14. New topics 15. New topics

Evaluation Criteria) Assignments counts 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216637

Note) ¥Z3E% 13 2 X, 2 IR DEZERRIMIC 2 RO PH & 2 FHOEEZ L5 A TREEZR T2 Z
&3, BEEDOBMEE AR O DICRETH S,

Advanced conversion systems of resource energy 2 units (selection)
Yoshiyuki Kidoguchi|- Proressor / Resource Crovwtony Evcneeuie, Ecosvsren Exaiveeine, Eak a0 Lire Exvirowvesta. Evaieeiv

Target) To learn special knowledge concerning present energy resources and energy supplying systems, to
understand principle and mechanism of energy conversion, and to improve thinking faculty for application
of new energy and its conversion

Outline) To explain effective combustion technologies, reasonable utilization of energy and application of
unused energy for saving consumption of fossil fuels and primary energy on the point of saving resources,
energy and preserving the environment

Style) Portfolio

Keyword) energy conversion, energy resources, utilization of energy, environmental protection, energy
saving

Requirement) None

Notice) None

Goal) To understand fundamentals of energy conversion and to consider effective utilization of energy and
improvement of energy conversion technologies

Schedule) 1. Present state of energy resources 2. Energy and environmental problem 3. Future view of
energy resources 4. Fundamentals of energy conversion 5. Typical Systems of energy conversion 6.

Principle of energy conversion 7. Important notices of energy conversion 8. Present Technologies of
energy conversion 9. High Technologies of energy conversion 10. New technologies of energy conversion
11. Problems of energy conversion technology 12. Approach to effective utilization of energy 13.
Systems of effective utilization of energy 14. Introduction of new energy 15. Application of new energy

Evaluation Criteria) Appraise the understanding of the content of the lecture by setting some reports

Textbook) None

Reference) None

Webpage) http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216677

Student) Able to be taken by only specified class(es)

Contact)
= Kidoguchi (Eco502, +81-88-656-9633, kidog@eco.tokushima-u.ac.jp)

Note) oNeed to submit some reports oEvery lesson is planed to attain the targets of this lecture. Students’
achievement of the targets is partly accessed by the reports.

Advance Lecture of Political Simulation 2 units (selection)
Akio Kondo - Proressor / Socisw. Exvrowest Svstevs Exoiveeaic, Ecosvsten Exoveeis, Eskm avp Lire EvRoweNTaL ENGNEERG
Masashi Okushima - AssociaTE PROFESSOR / Socta Evirowet Ststevs ENaiveeknG, Ecosvste ENoiveerisG, Eakri ap Lire EXVRONENTAL ENGINEERING

Target) The technique of modelling of regional and environmental systems, and the application method of
prediction and evaluation models to political simulation are studied.

Outline) Not only the technique of modelling, but also the application method of prediction and evaluation
models to political simulation is discussed in portfolio.

Style) Portfolio

Keyword) political simulation, technique of modelling, prediction and evaluation

Requirement) RZ7 L

Notice) Ffic7Z L

Goal) To obtain the knowledge of the technique of modelling and application method of prediction and
evaluation models, and to apply them to political simulation.

Schedule) 1. Guidance and purpose of this subject 2. Systems of political simulation 3. Technique of
modelling 1 4. Technique of modelling 2 5. Application of model : Prediction 1 6. Application of
model : Prediction 2 7. Application of model : Evaluation of policy 1 8. Application of model :
Evaluation of policy 2 9. Example of political simulation : Population policy 10. Example of political
simulation : Urban transport policy 11. Example of political simulation : Landuse policy 12. Example
of political simulation : Social policy 13. Example of political simulation : Environment policy 14. The
technique of political simulation in the future 1S. Regional policies in the 21st Century

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Webpage) http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216725

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (EC0602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp) (Office Hour: HIEH9-10#KIRf)

Note) Fflic7z L

Advanced Lecture in Social Risk Engineering 2 units (selection)
Yasunori Kozuki - Proressor / Socat Exvroer Svstevs Evciveeie, Ecosvstar Exeiveeaise, Ekma avp Lie EXvRONVENTAL ENGINEERNG

Target) To understand concept of risk, to cultivate ability of measures how to reduce , avoid, compensate
for various risiks. the reducing, the evading of the risk, the compensation for it.

Outline) Technique of risk assessment and its comunication for various social risiks on risk manegement is
lecterd.
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Style) Lecture in combination with Portfolio

Keyword) social risks, risk management, crisis management

Goal) To obtain the knowledge of risk management and application method of various social risks.

Schedule) 1. Guidance and purpose of this subject 2. Sources of various social risks 3. Evaluation
of social risk(1) 4. Evaluation of social risk(2) 5. Risk manegement (l.risik perception) 6. Risk
manegement(2.risik communication) 7. Risk manegement(3.evaluation standard) 8. Example of risik
manegement(l.evacuation for natural disaster) 9. Example of risik manegement(2.evacuation for natural
disaster) 10. Example of risik manegement(3.evacuation for natural disaster) 11. Example of risik
manegement(4.avoidance of risik and insurerance) 12. Presentaion and discusion for social risk(1) 13.
Presentaion and discusion for social risk(2) 14. Presentaion and discusion for social risk(3) 15. Summary

Evaluation Criteria) Assignments Count 100%

Textbook) To be introduced in the class

Reference) To be intrroduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216693

Student) To be limited to the students of the course

Contact)
= Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp) (Office Hour: ‘XIEH, 14:35 226

16:05, 18:00 #*5 19:30)

Design for Adapting the Environment Instead of the Peop 2 units (selection)
Shoichiro Fujisawal- Proressor / Soca. Exvirowest Sistews Evaeeaic, Ecosvsrew ExeiveeRn, Eawti oo Lire EXVRONENTAL ENGNEERING

Target) The objective of this lecture is to consider the role of assitive technology for the persons with
disabilities living in the society and to learn on the development of assistive products in the view point
of human factors and outcome measure in daily living with assistive products.

Outline) Assistive technology for a disabled individual living in the society. Human factors and R & D of
assistive devices and services. Adapting the environment instead of the disabled people. Evaluation of
appropriateness of assistive technology system for a person.

Style) Lecture

Keyword) assistive products, outcome measure, persons with disability, research and development,
ergonomics

Goal) An expertise necessary to research and develop an actual assistive products is acquired. The method
of outcome measure for assistive products will be mastered.

Schedule) 1. Guidance 2. Human factors in physical view point (1) 3. Human factors in anatomical view
point (2) 4. Human factors in phychological view point (3) 5. Adapting the people to the environment
6. Adapting the environment insted of the people 7. Physical impairment and daily living support 8.
Sensory impairment and daily living support 9. Intellectual impairment and daily living support 10.
R&D of assistive products and ergonomic approach (1) 11. R&D of assistive products and ergonomic
approach (2) 12. R&D of assistive products based on daily living (1) 13. R&D of assistive products
based on daily living (2) 14. Outcome measure of assistive products (1) 15. Outcome measure of
assistive products (2)

Evaluation Criteria) Results will be evaluated through the lecture and reports submitted after each lesson.

Textbook) To be introduced in th class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216808

Contact)
= Fujisawa (ECO704, +81-88-656-7537, s-fuji@eco.tokushima-u.ac.jp)

18:00~ 20:00)

(Office Hour: /KIEH

Engineering on Circulation of Resources 2 units (selection)
Takahiro Hirotsu - PRoressoRr / Msie ExvRowet Scevce ap ExciveeRe, Boosvsteur ENeiveexc, EAkTa axd Lire EXVRONVENTAL ENGINEERING

Target) Learning advanced technology for circulation of resouces

Outline) Separation and utilization of unused inorganic resources, separation of isotopes of light elements,
and design and synthesis of adsorbents for separation of isotopes.

Style) Lecture

Keyword) recovery of resources, separation of materials, separation of isotopes

Goal) understanding of an advanced technology for circulation of resources

Schedule) 1. What are resources? 2. Types and properties of substances 3. Separation of ions: ion-exchange
method 1 4. Separation of ions: ion-exchange method 2 5. Separation of ions: ion-exchange method 3
6. Separation of ions: chelate exchange 1 7. Separation of ions: chelate exchange 2 8. Separation
of ion: chelate exchange 3 9. Separation of isotopes by chemical-exchange method 10. Principle of
separation of lithium-isotopes 11. Principle of separation fo boron-isotopes 12. Separation of isotopes by
ion-exchange method 1 13. Separation of isotopes by ion-exchange method 2 14. Separation of isotopes
by ion-exchange method 3 15. Separation of isotopes by ion-exchange method 4 16. Significance of
advanced separation of substances in circulation of resources

Evaluation Criteria) Discussion in the class and description of ideas in the report

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216681

Student) Able to be taken by only specified class(es)

Contact)
= Hirotsu (National Institute of Advanced Industrial Science and Technology, +81-87-869-3562, takahir

o-hirotsu@aist.go.jp)

Advanced mitigation engineering 2 units (selection)

Hideki Ueshima - Parr-mive Lecturer / BETERT:

Target) To obtain the abilities to find and solve environmental problems using for application of mitigation
technique

Outline) To surveying of the latest news of mitigation and to understand its concept and examine the
technique to mitigate the deterioration environment

Style) Lecture in combination with Portfolio

Keyword) district improvement plan for disaster mitigation, coastal environment

Fundamental Lecture) “Advanced Lecture in Social Risk Engineering”(1.0, =p[I42), “Advance Lecture of
Political Simulation”(1.0, =p[I42)

Goal) To design and assess the mitigation plan for deterioration coastal environment

Schedule) 1. Guidance of this subject 2. Current topics about mitigation 1 3. Current topics about
mitigation 2 4. Current topics about mitigation 3 5. Current topics about mitigation 4 6. Current topics
about mitigation 5 7. Current topics about mitigation 6 8. Current topics about mitigation 7 9. Current
topics about mitigation 8 10. Current topics about mitigation 9 11. Current topics about mitigation
10 12. Discussion on research themel 13. Discussion on research theme2 14. Discussion on research
theme3 15. Presentation

Evaluation Criteria) Assignments count 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216891

Contact)
= Ueshima (+81-823-72-1901, h-ueshima@aist.go.jp)
= Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp) (Office Hour: XIEH, 14:35 226

16:05, 18:00 #*5 19:30)

Advanced Lecture on Quantum Nanostructure Semiconductors 2 units (selection)
Toshiro Isu - Proressor / st o Teeowoor aw Sece, | Takahiro Kitadal- Associare Proressor / INute of Tecusoto6y a SCiexce

Target) This lecture aims at understanding basic concepts of the quantum effects of semiconductor
nanostructures based on materials science and various technologies for device applications.

Outline) This lecture introduces characteristics of quantum structures and technologies of the device
applications, based on quantum mechanics, semiconductor physics, materials science and photonics.
Advanced technologies of fabrication and measurements and recent topics of the research are also
introduced.

Style) Lecture

Goal) To understand materials science and application technologies of nano structure semiconductors
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http://pub2.db.tokushima-u.ac.jp/ERD/person/140302/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Earth and Life Environmental Engineering| ) |[Ecosystem Engineering|

Schedule) 1. Electronic states in semiconductor quantum structures 2. Electronic properties of quantum
stutures 3. Optical properties of quantum stutures 4. Fabrication technologies of semiconductor
nanostructures 5. Evaluation technologies of crystals 6. Evaluation technologies of nanostructures 7.
Analysis of elctronic properties 8. Analysis of optical properties 9. Quantum effect devices 10.
Nonlinear optical responces of semiconductors 11. Responces of optical micro cavity 12. Research
progress in quantum nanostructure semiconductors 13. Ultrafast optical devices 14. Quantum information
devices 15. Topics of recent advanced research (1) 16. Topics of recent advanced research (2)

Evaluation Criteria) Assignments

Textbook) None

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216907

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)

Quantum Theory of Materials 2 units (selection)
Yoshitaka Michihiro- Associste PrRoFEssoR / Prooucrioy Svstevs Exciveeive, Mechavicar ENiveisG, INTELLGENT StRueTuges axb Mechavics Systevs ENoivggRg

Target) This class introduces the advanced quantum mechanics and quantum field theory.

Outline) Basics of advanced quantum mechanics and quantum field theory are introduced.

Style) Lecture

Keyword) quantum mechanics, quantum field theory

Goal) To understand the outline of advanced quantum mechanics and quantum field theory.

Schedule) 1. Introduction 2. Quantum mechanics (1) 3. Quantum mechanics (2) 4. Hartree-Fock
approximation 5. Koopman’s theorem 6. Density functional theory 7. Kohn-Sham equation 8. Local
density approximation 9. Perturbation (1) 10. Perturbation (2) 11. Quantum field theory 12. Creation
operator and annihilation operator 13. Field quantization (1) 14. Field quantization (2) 15. Phonon 16.
Electron gas

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216904

Contact)
= Yoshitaka Michihiro (A203) (Office Hour: 7RI H17Iki-18IKf)

Nonlinear Optical Devices 2 units (selection)

Masanobu Haraguchi)- Proressor / Ormcat Mireiais s Devices, Oprcas Systevs ExciveeRi, Svstevs Iwowrion ExciveeRng

Target) To understand the principle, tipical structure, advantages and disadvantages of current nonlinear
optical devices. To develop ability to design new devices and solve verious problems for applications.
Outline) Physics of second-order and third-order nonlinear optical phenomena. Principles of electro-optics.
Optical nonlinearities in fibers. Photorefractive materials. Nonlinear optical media. Anisotropic nonlinear
optical media. Dispersive nonlinear optic media. Coupled-wave theory. Electro-optic and acousto-optic
devices. Second-order and third-order nonlinear optic devices. Photonic switches. All-optical switches.
Bistable optical devices. Optical connections.

Style) Portfolio

Keyword) nonlinear optics, harmonic generation, nonlinear optical device, optical switch

Relational Lecture) “Optical and Functional Inorganic Materials”(0.5, =p[I32)

Requirement) Student should have fundamental knowledge of electromagnetic theory, waveoptics, optical
properties of materials and lasers.

Notice) $ZEEZ T DBRICIE, 2 WRIDBEERRIAFIC 2 IO FH & 2 M OEHE Lk 5 A TR¥EERZT 2
T &, BEEOMEE RIS O 7= DICETH S,

Goal)

1. Possible to explain princiles, structure and characteristics of optoelectric devices.
2. Possible to explain princiles, structure and characteristics of the second-order nonlinear optical devices.
3. Possible to explain princiles, structure and characteristics of the third-order nonlinear optical devices.

Schedule) 1. Introduction & interview 2. nonlinear optical phenomena 3. Electrooptic effect and its
applications 4. Magnetooptic effect and its applications 5. Acoustoptic effect and its applications 6.
principle of second-order nonlinear effects 7. Second-order nonlinear optical materials 8. Second-order
nonlinear optical devices 9. principle of third-order nonlinear effects 10. third-order nonlinear optical
materials 11. Third-order nonlinear devices 12. Experiment for nonlienar optical phenomena 13. Current
application of nonlinear devices 14. Photonic crystal 15. Integrated optical devices

Evaluation Criteria) Activity:20%, reports:40% and oral examinations:40%

Textbook) After interview, we will decide suitable text books.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216848

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Applied Statistical Physics 2 units (selection)
Nobuo Gotol- Proressor / Oprica. Maesis o Devices, Opricat Systeus Exciesmiv, Systevis Inovmoy ExciveeRn

Atsushi Mori|- Associate PROFEssOR / Ormca. Marewiss s Devies, Opmcat Sysrews Exciveeriv, Sistevs Iwovioy ENcieeRiv

Target) Learn to apply the statistical physics

Outline) Concerning the mechanisms and phenomena in materials processing, lectures are given in method
for analyzing the results on the basis of the statistical physics.

Style) Lecture

Notice) #ZE%EZ I ZHUCIE, 2 IFHIOFZERAIIC 2 RO PE & 2 RIOEE%Z LS A TR¥EEZZT 3
T &, PEEOMRE BAIUG O/ DIZhHETH B,

Goal)
1. points of view in statistical physics
2. applying statistical physics to the practical problem

Schedule) 1. Thermodynamics of non-equilibrium and non-uniform systems I 2. Thermodynamics of
non-equilibrium and non-uniform systems II 3. Thermodynamics of non-equilibrium and non-uniform
systems III 4. Advanced statistical mechanics I 5. Advanced statistical mechanics II 6. Advanced
statistical mechanics III 7. Exercise I 8. Examination I 9. Advanced statistical mechanics IV  10.
Advanced statistical mechanics V. 11. Advanced statistical mechanics VI ~ 12. Transport phenomena I
13. Transport phenomena II 14. Transport phenomena III 15. Exercise II 16. Examination II

Evaluation Criteria) 60 sl LZ &SI E T3,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216576

Contact)
= Mori (Opt.407, +81-88-656-9417, mori@opt.tokushima-u.ac.jp)

Mofgrsz ZET W, )

(Office Hour: 7 4 A7 7 —I%, %

Advanced Exercise on Ecosystem Engineering 2 units (compulsory)

All teachers

Target) To conduct research leading to the awarding of doctoral degrees.

Outline) To conduct research in Conversion Systems of Resource Energy, Resources Recycling Technology,
Political Simulation, Social Risk Engineering, Design for Adapting the Environment Instead of the People
and Engineering on Circulation of Resources.

Style) Portfolio, Lecture in combination with Portfolio, Lecture and excercise

Keyword) ecosystem engineering

Notice) Course plan differs depending on the laboratory you choose.

Goal) To present the results of your research related conferences, departmental research meetings, etc.

Schedule) After the student selects the subjects, research can be carried out at the laboratory.

Textbook) None

Reference) Using papers for each research field.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216562

Student) Able to be taken by only specified class(es)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREF] ) [Earth and Life Environmental Engineering| ) |[Ecosystem Engineering|

Advanced Research on Ecosystem Engineering 2 units (compulsory)
Teachers in other colleges or departments

Target) To obtain broad information on recent engineering

Outline) To research a theme in a technology, which is different from the main technology in your field.
Keyword) engineering, technology, different field

Goal) To learn a recent technology, which is different from the main technology in your field.
Schedule) Choose a thema on thechnology or engineering, which is different from that in your field.
Evaluation Criteria) Evaluated with portfolio or examination

Textbook) Ask to teachers

Reference) Prints

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216563

Student) Able to be taken by only specified class(es)

145 —


http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216563




|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Systems Innovation Engineering — Electrical and Electronic Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ... ouunne et e e e e e e e e @7
Life Science ... Takagi * TSUJi . . ... tre ettt ettt e e e e e e e e e e 47
Social SCIENCE ... YOKONAtA. . ...\ttt ettt ettt et e e e e e e e e e [[43]
Science and Technology Studies ... Tanaka . ...............outorentorentenenreeareneieneeneaneneans 43l
Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical BuSINeSS . ........couuiiiuiiiiiii i, 148
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « SR ............................ 149
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida * Tamaari + JEH 85l ... ... ... 149
Long-term Internship (D) ... Yamanaka........ ...t [149]
Management of Technology ...Yamanaka - Morimoto * Part-time Lecturer. .............ooueueereneenennnn 1L50]
International Advanced Technology and Science 1 ...Murakami..............oouvrinrenennennnnen.. 1L30]
International Advanced Technology and Science 2 ... Murakami..............ovterinreneerennennnn.d 1501
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 11501
Internship (D) ........iiiiiii e e e 1
Venture Business (D) . ........oooiininiinii e 31

e Specialized Subjects

Topics in algebra and analysis ... Mizuno. ............ooouuneeuuneetenn et etneeeineeenaaens =1
Radio Frequency Solid State Physics ...Nakamura...............ooouiiuenionineeenreienaneanennns =1
Engineering of Correlated Electron Matter ...Kishimoto * Kawasaki...........cocvuiiiiineiennan.. =1
Plasma Science and Technology ...Ohya ........... ... .. ...
Photonic Semiconductor Device Physics ...Sakai * Naoi * Nishino ...........ooviuiiiiiiniiinnnnnann. 152]
Optical and Functional Inorganic Materials ... Tominaga...............c.oiiitiiiiiiinieeneann..d
Nonlinear Optical Devices ... Haraguchi .............ouiutintt i e
Power System Electromagnetic Compatibility ...Kawada + Shimomura.............. ..., 133
Power Energy Conversion and Control Engineering ...Ohnishi................cccoiiiiiiiain.... =3
Semiconductor Device PhySiScs ...0hno ....... ... e 134
Advanced Theory of Electric Power Control Systems ...Kawasaki * Takigawa .............c..oueen.... 134]
Advanced Mechatronics Engineering ... Morita * Yasuno. ... .......ouuuutnreninrenteneneeneneeneanan.. [134]
Communication Systems ... Takada * QI .. ... ...ttt ettt ettt i eae s 134
Integrated System Design ...Konaka.......... ... LS5l
Electronic Information System Design ...Hashizume * Yotsuyanagi.............ouoevrenrenenrennnnennnns L33l
Multimedia Communication Theory and Technology ...Oohama * Tokushige..............ccoveviuenn..
Integrated Information System Design ...Fukumi *+ Shimamoto...................cooiiiiiiiiiiin...
Advanced Nonlinear Circuit Technology ... Nishio..............oiiiiiiiiiii e 1L56]

Control System Design ... Kubo = Oya............ouiinuiiiii it 1L56]
Nonlinear System Design ... Ueta.......... ... . . e 37
Medical and Biological Engineering ... Akutagawa. ................ouiiuininuieininiiineieaanend 37
Medical Information Systems ...Niki ® KaWata ... ......o.ooutneneantnne it 137
Advanced Lecture on Quantum Nanostructure Semiconductors ...Isu- Kitada...................... 137

e Specialized Exercise and Experiments
Special Excercise on Electrical and Electronic Systems Innovation Engineering ... All teachers..... 158

Advanced Research on Electrical and Electronic Engineering ... Teachers in other colleges or departmentd[S8]

Human Factors 2 units (selection)

Atsuya Yoshida/- Proressor / Ismure oF Soco-Axrs ap Scesces

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

2 units (selection)
Hiroshi Takagi - Psrr-mive Lecturer / Fxur Preserora. Usveesms
Akihiko T'suji - Proressor / Biooacat Rescrios, Biotogieat St axo Teomvotoos, Exkrt axo Lire ENvmowieviaL Exoeeai

Life Science

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced
Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application


http://pub2.db.tokushima-u.ac.jp/ERD/person/60579/profile-en.html
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806
http://pub2.db.tokushima-u.ac.jp/ERD/person/10788/profile-en.html

|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report
Textbook) To be introduced in the class
Reference) To be introduced in the class
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740
Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Par-rive LECTURER / Stkoku Universmy

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.

Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - PartTive LecTurer / 48550

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) BIARAMTiIE, FlARAMIC B 2 IFEIGE) & REUICDNT, HARBAP ASCAD S ATk D AR,
ZHWTITS W TS 5. FEARIM O R E IS S 07 5 72 1930 FRUCHT 72 A0 EF & LT
B, &<IC 1970 SERBIRE, EOBOR, R¥EREE, TRANEAESOTHIEEZE52 TS,
DFEBEDUIN-TIE, HEFPHEICHE 2 KIFL Bl L, Wt 2D ZAED AT 2 e U 7 Jii 2 L
D B, Fifff &t e OMABEBRICOWTERT S, BICIF, HEERGUEOEOR & HA DR
EORHZE, ZNZnOEMRILBROENPSELT S,

Style) Lecture

Goal)

1. Bl - Befli i & w2 02l & DM A EBIR O B
2. #4725 HH OO I RIR O BiLfiR

Schedule) 1. J¥ifi 2. BEHERMORR & 3 —0 v Wthe 3. R & SRS R o Fif & 3 —
Oyt 2 4 BAIORR—FLEERM O E 3 —a v Xtta 3 5 BRI G OMES & itk 2 o HisE
6. FHELZIRER] & THAR Y Ze IRF A —BRARIRE S F DS E A & b X D B 2 7. BEBRIRGRT & AR bk 2 DR 7%
WiREF DA & hittth i 3 8. B UEBI DR IR & LAl 9. PESE A & ZESUERE—Bh BRI O
FEEE TELS 2 100 TSSO 11, HRICB I 2 EHEED SIERPEENDOFE 12, M
FELUMEE 13, HEREMOMEE 14 Kbz 10 FEEEOZERL 15, BlARHT & oAk

Textbook) Zk}Z LT L £7

Reference) g IcifiML £7.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216582

Student)y K2Rt 2 IR AR

Contact)
= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= TR EHtR  (Office Hour: HIED 5 4:li#:81R:3077~ 171R#1577)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiun or Evoneerne
First-line men with experience of practical business-Parrmve LecTurer

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) #%71% 3 AALZOMAENRD SNTND, 5 LEHEZY, BIRFIZTR 14~ 16 HEICH T
T PRFFER Y F v — 3 41000 430 ZFEfiL, Z0HEXIRDBRS N0, S MGINIC LS
FEUERMEL TOL ZEOEEEICEEDD 3RV, O, T La@EMRcbEonT, iR
KOWEREAN & < U K PERIRBBER 2SS U TR S e TE KU SREER NHRREAM,) RS 5EMEH
FEy THB.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering
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Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiine Proressor, Mikio Yano - Parr-mive Lecturer, AKkio lida - Parr-ive LecTurer
Yasunobu Yamauchi - PARFTIME LECTURER, - PART-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Relational Lecture) ‘Introduction to Intellectual Property/’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. JIMFTHHEE X (BIF) 2. RIIPTEHERIEEOBEE (ReaT - WalRSs) (BIF) 3. AT HERIEE
DR (AT - HEERIIES) (BFF) 4. $5EPR0 & RFRrhebd sl (B 5. FRabsen o RS ERRERE ClEp)
(BI) 6. MIBPTEHEDE & 2 DI (3 K- BIRAD) (BIF) 7. SHOBIEIE E RIBPHHED
H0J (B 8. LaAR— b - EHX - RHDTROBNE ) 9. REFHMIE O AT R
ZHICEI<- (L) 10 BREDHEIS TE S NS EBRGEK FFFE LOMERE- W) 11 iz
DEEICE T 2 RNME () 12. IR L RFPReEE (RBF) 13, RINMEEOMH &3EH (LI £ 2
BRENEGD) @) 14, RKMEOHN &G FEEIC K 2 FRENST) (RE) 15, A O
JHEVER (R I K2 BERENSGT) RH) 16, LAR— F3E - HX - RIWGTEOHHE FEHRER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: Align> 5 &M :8Ik30%7~ 17IK1557)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka - Proressor /P v Desiy Systeis Exoesi For Ivrastaucrures, Cvi. axp ExvirowweNtst. Exoiveeriv, INTewucevr Strucrures axp Mectavics Svsteus Exciveekivg
Atsuya Yoshida - Proressor / istmute o Sooo-Axrs aw Sevces, [ Tomoko Tamaari - Assistavt PRoressor / Ceviek for Cowusimy Revmuizanos

FEH BT

Target) £ MJRE AR MUK D720 D E P % 2 FILORREZ TN E ST 3.

Outline) - R AIBEARHIE DO VD - B ED DD E I R AERDIEH & €2 2T F IR Z EBEIC
B2, cnooFRICKD, HIRCHET 2 FERRICHIET 2887, EELWHDFH - HratkziEs
BHEES., - EYVRRETIVE, HUIRFEE - FEHEE TV, BERETE TV, Wil - dEe s, ICT
WEHET VD ORI T 5. AREZEE, ICT AR ESIZFE YRR TWAED | £ 2020 I3 2 ¥ 0
T23X0Y A X MEBSETHAKROIA D SFH TS _ESHT & 8 USEiid 3.

Requirement) BEHIZFEAIE UT, FBICIENT 2 (EI0E, sOBEIEIEE) XENE KMAEDHAZ DN T
1, HEFESRICEIEL T B T - RSB A RIEE ) e gl vy —ERICHaE<ZZ 0,

Notice) £ /i A CcHEtid 2. HBEZOFEMPREL 26, WRABIPHP ICTALTZDT, FET
38, <BEPR 22 FEEVR ATV > [T EBYEE) THZEF v o082, TOEREEZETR
THEIIT S, e 7—=v 7 (PAN—HE) bHTZ,. ORPHE-10URTEE Y 2 22 7)00) LFEE
ARG A 20 < 11 H 27 H ()~ 11 H 28 H (H) ERFE& GB 1l ~ 5 12 [1l) OFHiEz-2(CT
EYRZEFIN) * 12 H21 H (K ®EEBFy o 82 6B 130~ 5 150) OKWe * 11 H27 H
(1920:15-21:45 A7 RIS TRRE 2175, SMAEE (&N# 3,000 H)

Goal) AFZETIX, BUERD SN T BIHIBFRAOBND2 S, BV R A0, WIKT, BB, AR,
g ), ICT 1ZEHT 2, IRTEERT 22 E2HBEE ZLAWD, FMMAET 2 H%2H SR
L, #2822 T, RENELTOBERZHIET.

Schedule) 1. 41 &> Z:dHHB M @EEBRFHIR) 2. HISFE & fTECH - 3% - LOBR-AFRAIT (LBSHT
R 3. MiEAER & U CoMIHE &SRS REOMEN2R), WAERET () BRiEE £50<
D) 4. HIRFAEE U COMHE &G AEEE BEOMEN &R, WAERT (F) BEs £50<
D) 5. B2 TG U 2 B R RIS E O 2 A BB AR (S IREE LS - &R) 6. AT Y —
W70 1000 RS AR, THEERILTHEIHAH =28 CGREEbiEE, RILTRHRGTS - FiFBRE)
7. MBI DRI HMHA —F —HlE v —F% v Fh Y 7+ FRHERH EER RO 8. fiRICkS
MHEES< D, 90 7 — VORI A2 EH: 3 TATA « FERK 08, EIRBERK @@ ERAAMIIYE
) 9. #2230 DT BAR T (v 3 &0 REEFRIE) 10, BESUUYSEL THEEOH)
H ORBUEFHT @EESREEEE) 11, 20ERERE D72 6 Uz Hus i - il e o % 24l
WMo —27 > ay 7lihded: BEEREEBIZ) 12, ANERIRZ G726 U2 -HuldiAe - hilfie Y = 2
BIED — 27 > gy 7l ¥d: ERAEHERR) 13, ICT %5 HEh (8B R¥EER), EAIT @B X
W) 14, ICT HE HHBW @EEREER), EENF AEBREHE) 15, ICT HE FHEW @5
KREEHIZ), EHMNT EEERELE)

Evaluation Criteria) 3£ DFE 20%), 7V—7"7—27« HEL E— b (43l 80%) THHIidT 3.

Textbook) HEMN I 2. i, HbFEE LT 3,000 FIEUINT S,

Reference) Several are introduced in class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842

Studenty S RERABIRBRMBIABE T Y AY —a—X, KU, FI7¥—a—2D%A

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

LR RiRESRoZ L. )

Note) o il - KIMAICEI T 2 A kA4 > ¥ —FF (088-656-7684, kamikatsu-school@cr.tokushima

-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— LR &R — LR —

(Office Hour: 4R & i

Long-term Internship (D) 4 units (selection)
Hideo Yamanaka\- PRoressor / Pawive a Desiey Systens ENciveivG For INastaucTuRes, Cvi axD EXVRONMENTAL ENGNEERING, INTELLIGENT STRUCTURES axd MEchavics Systevis ENGiNEERING

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766

Student) Able to be taken by only specified class(es)

Contact)
= lIritani . (Office Hour: (Bl =HFAF L~ ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: &7 ¢ A7

U — SRS L IR ORI R SO 2 &)

Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.
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Management of Technology 2 units (selection)
Hideo Yamanaka\- Proressor / P o Desay Systes ENoemivG for INeastaucTures, Cvi. asp ENvRoNVENTAL ExGiveeRivG, INTELLiGeNT STRucTuRes axp Mecnavics Svstevis ENciveeR

Emi Morimotol- AssistaNT PROFESSOR / PLawiNg D Desioy SyStevs ENGINEERING FoR INFRASTRUCTURES, CIVL aND ENVRONVENTAL ENGINEERING, INTELLIGENT STRucTUREs AXD Mectavics Systevs ENGIeERIG
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and ”quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) manag t, ma t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[I48), “Long-term Internship (D)”(0.5,
=p[[49, “Advanced Lecture in Theory of Business Models”(0.5, =p[[49)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” "A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture “Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report “Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S IR OB R SO 2 &)
= Morimoto (Bl EBHFE € > 4 —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 K ~ 16 IF))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

S

(Office Hour: 74 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami|- Proressor / Prooverioy Systeys Exciveewie, Mecussicar Exanemiv, INeLueyT Strucrures axp Mecnavics Systeus Exciveznivg

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized

knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.
Goal
1.>The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.
2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.
Evaluation Criteria) an enterprising behavior, protfolio and reports
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
Student) It is possible for the students of Master’s course and Doctral course to enroll.
Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)
Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Systevs EvveeRG, Mecuavicar ExciveeniG, INTEiGeNr Steuctumes avp Mechasics SYSTevs ENGNEERNG

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It's undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.
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Internship (D)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2)
2. %nderstanding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Topics in algebra and analysis 2 units (selection)
Yoshinori Mizunol- Associate PRoFessor / Eiecraics. v Erectrovic Systevs, Euecrricat axp BLecrrovic ExoiveeriG, Systevs Iwovmos ENoieeRG

Target) We will learn some important properties of a special function, which is called the Riemann zeta
function. Further we will learn how to solve problems produced by this function.

Outline) We will learn developement of mathematical tools in order to prove some properties of the
Riemann zeta function, such as the special values, Euler product and the functional equation.

Fundamental Lecture) “Basic Mathematics/Calculus 17(1.0), “Basic Mathematics/Calculus 2(1.0), ‘‘Complex
Analysis’(1.0)

Relational Lecture) ‘Numerical Analysis’(0.5)

Goal) We will learn fundamentals of modern abstract mathematics and realize its effectiveness.

Schedule) 1. Introduction 2. Zeta function 3. Leonhard Euler 4. Special values 5. Analytic continuation
6. Special values and analytic continuation 7. Euclid’s proof 8. Fermat prime 9. Euler product 10.
Prime number theorem I 11. Prime number theorem II 12. Prime number theorem III 13. Functional
equation I 14. Functional equation II 15. Summation 16. Assignments

Evaluation Criteria) Evaluation will be based on assignments.

Reference) Dunham, William, “Euler: the Master of Us All”, The Mathematical Association of America

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216750

Contact)

= Nagamachi (A205, +81-88-656-7554, shigeaki@pm.tokushima-u.ac.jp) (Office Hour: /KIEH 15 K>
5 16 [Ff)

Radio Frequency Solid State Physics 2 units (selection)

Koichi Nakamura'- Associate ProFessor / Prootcrioy Systeuis ExaiveexG, Mecuaicst Exciveem, INTELiGext Stauctumes o Mecavics Systevis ENGiNeeRG

Target) This class introduces basis of NMR and applications to studies on superconductivity, magnetism and
ionic diffusion in solid.

Outline) The spectrum, spin-lattice relaxation, spin-spin relaxation, chemical shift etc., which are obtained by
NMR measurements, are introduced and discussed in connection with various physical properties of solids.

Keyword) nuclear magnetic resonance, magnetism, diffusion

Goal)

1. To understand basis of NMR.
2. To understand relationship between various problems in solid state physics and relaxation phenomena
observed using NMR.

Schedule) 1. Introduction to nuclear magnetic resonance (NMR) 2. Zeeman interaction 3. Larmor
precession 4. Magnetization 5. Motion of magnetization under magnetic field 6. Bloch equations 7.
Dipole interaction 8. Magnetic interactions of nuclei with electrons 9. Electric quadrupole interaction 10.
Spin-lattice relazation and motional narrowing of resonance lines 11. Diffusion in solid and spin-lattice
relaxation 12. Relaxation model for diffusion 13. NMR studies on lithium ionic conductors 14. NMR
studies on protonic conductors 15. Application of NMR

Evaluation Criteria) Assignments count 100%.

Textbook) 7L

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216789

Contact)
= Nakamura (A216, koichi@pm.tokushima-u.ac.jp)

Engineering of Correlated Electron Matter 2 units (selection)
Yutaka Kishimoto - Proressor / Ormcst Mirisis ax Devces, Oicat Svstevs ExGNeeRiG, Systevs Iwovwron: ExciveekG
Yu Kawasaki!- Associate Proressor / Mireris. 4 Device Soisce, Eietmicat asp Fiecmmovic EXGINEERING, SYSTEMS INNovATIoN ENGINEERING

Target) In many solid-state materials, new phenomena evolve due to strong electron interactions. In this
Lecture, review will be given on some advanced topics and their applications, including high temperature
superconductivity, metal-insulator transition and strongly correlated electronics.

Outline) New types of superconducting and magnetic phenomena emerge in correlated electron matters. The
term “correlated electron” represents the state of matter where many electrons are strongly interacting
with each other. After an introductory talk on magnetism and superconductivity, review will be given
on some advanced topics, including high temperature superconductivity, metal-insulator transition and
colossalmagneto resistance. Potential application of correlated electron matters to technology is also
presented focusing on spintronics or strongly correlated electronics.

Style) Lecture

Keyword) strongly correlated electron systems, Mott insulator, colossalmagneto resistance, high temperature
superconductor

Goal) To understand basic concepts of correlated electron matter and its application

Schedule) 1. Introduction to correlated electron matters 2. Perspectives of magnetism and superconductivity
in correlated electron matters 3. Electronic states of atoms and ions 4. Magnetic ions in crystal electric
field 5. Introduction to superconductivity 6. How to probe rich properties in correlated electron matters
7. Mott insulator and metal-insulator transition 8. Spin, charge and orbital in transition metal oxides 9.
Colossalmagneto resistance in transition metal oxides 10. Application of transition metal oxides with
correlated electrons 11. High temperature superconductivity 12. Heavy-fermion superconductivity 13.
Electronic states of organic conductors 14. Application of superconductors with correlated electrons 15.
Towards strongly correlated electronics

Evaluation Criteria) Reports on several subjects in lecture

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216621

Contact)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

= Kishimoto (A202, +81-88-656-7548, yutaka@pm.tokushima-u.ac.jp) (Office Hour: <:lf#H 16:00-17:30)
= Kawasaki (A217, +81-88-656-9878, yu@pm.tokushima-u.ac.jp)

Plasma Science and Technology 2 units (selection)

Kaoru Ohya - Proressor / Maeris 4 Device Scexce, Eueermios, a0 Euecrmovic Evoeenic, Systevs Iwowros Exoneenie

Target) The lecture aims to understand electronic, atomic and molecular collision processes in gases and
solids and to present their various applications.

Outline) 1) Electronic, atomic and molecular collisions in gases and solid. Plasma physics and chemistry.
Surface and materials science related to plasma-solid interactions. 2) Application to material processing
technologies for electronic devices. Plasma-wall interactions in controlled thermonuclear fusion devices.

Style) Lecture in combination with Portfolio

Keyword) plasma, collision theory, plasma-surface interaction, plasma applications

Goal)

1. Understanding on collision processes in gases and solids
2. Understanding on applications to material processing technologies and plasma-wall interactions in
controlled thermonuclear fusion devices.

Schedule) 1. Introduction to collision theory 2. Interaction potential 3. Elastic collision and nuclear
stopping power 4. Inelastic collision and electronic stopping power 5. Inelastic processes in gases 6.
Electron and Ion transport in gases 7. Reflection and thermal re-emission from solids 8. Collision
mixing and diffusions in solids 9. Physical sputtering and chemical sputtering 10. Plasma chemical vapor
deposition deposition 11. Plasma-assisted etching 12. Other applications to material device processing
13. Plasma-wall interactions in nuclear fusion devices 14. Edge plasma physics 15. Hydrogen recycling
and material erosion 16. Conclusions and future problems

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216871

Contact)
= Ohya (E #i 2 B4 A-9, +81-88-656-7444, ohya@ee.tokushima-u.ac.jp)

Photonic Semiconductor Device Physics 2 units (selection)
Shiro Sakai - Proressor / Mirist. 4o Device Sexce, Eiecrricat o Eiecmovic ExGNeeiG, Sysevs Iwovos ExciveeknG

Yoshiki Naoil|- Associate Proressor / Mseis. o Device Seexce, Eiecrricat axd Etecrrovic ExoiveerisG, Systeys Iovmos ExcivggRi

Katsushi Nishino|- Associare Proressor / M. s Device Scmice, Buecricat axo Euecrovic Exciveekiv, Ststevs Iwovaoy ExciveeRiv

Target) To understand the device physics and fabrication technique of photonic semiconductor devices..

Outline) Interaction of photons and electrons in semiconductors, physics of superlattice semiconductors and
their applications as photonic devices. Crystal growth of semiconductors and heteroepitaxy.

Style) Lecture

Keyword) semiconductor, photonic device

Relational Lecture) “Optical and Functional Inorganic Materials”(0.5, =p[I32)

Goal)
1. To understand device physics of photonic devices in terms of interaction of photons and electrons
2. To understand device physics of quantum effect devices
3. To understand crystal growth and related technologies for fabrication of photonic devices

Schedule) 1. Introduction 2. Energy band structure of semiconductors 3. Quantum statistics of electrons
in semiconductors 4. Carrier transport in semiconductors 5. Quantum devices and superlattice 6. Light
absorption in semiconductors (interaction of electrons and photons) 7. Photocinductivity, photovol and
photodiode 8. Physics of light emission of semiconductors 9. Radiative recombination, non-radiative
recombination, stimulated emission and spontaneous emission 10. Light emitting diodes and lasers 11.
Devices for optical communication 12. Crystal growth of substrates for photonic semiconductor devices
13. MOCVD and MBE 14. Fabrication of Ohmic contact 15. Nano-photonic devices and fabrication
technology 16. Examination

Evaluation Criteria) Report 50%, Examination 50%. More than 60% is required to pass this class.

Textbook) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216838

Contact)

= Sakai (E ¥ 2 ¥R A-3, +81-88-656-7446, sakai@ee.tokushima-u.ac.jp)
= Naoi (E 1§ 2 B4F§ A-4, +81-88-656-7447, naci@ee.tokushima-u.ac.jp) (Office Hour: #FEEZ & I224F}
DERESBTSE L))
= Nishino (E B 2 FFd A-5, +81-88-656-7464, nishino@ee.tokushima-u.ac.jp)
Note) ¥Z3E% 2T ZBRCIE, 2 IRMOFZERIEIC 2 RO PEE 2 HOEE2 LS5 A TREEZRZ TS C
&, BEOBE L HATHIS D/ DI TH B,

Optical and Functional Inorganic Materials 2 units (selection)
Kikuo Tominaga - Associate Proressor /Mekise wo Device Soice, Eueerwica. s ELecreoic ENGivesRivG, Systevs Invowioy ExoieenG

Target) This cource aims to learn the fundamentals of material science of such as single crystals, polycrystals
or amorphous films for optical and functional materials. At the same time, the synthesis methods of
various films, their evaluation techniques and the propagating optical beam and acoustic waves in crystals
are lectured.

Outline) Fundamentals of crystal science is lectured at first. Optical and electronic processes in optical and
functional materials such as single crystals, polycrystals or amorphous films are followed. Advanced solid
state physics of semiconductors, dielectric and ferroelectric materials are included. Synthesis methods
of optical and functional crystals and films, evaluation methods of film properties are also contained.
Electro-optical and piezo-electrical effects and solid state physics relating with their effects, characterization
of crystals, symmetry elements of crystals and material constants,optical properties of crystals, electro-optical
effects and nonlinear effects, piezoelectricity, acoustic waves in crystal,interaction of phtons and phonons in
crystal, synthesis methods of thin films (PVD method; electron beam evaporation, MBE, sputtering, laser
ablation), film properties (charaterizations of electrical, optical and mechanical properties) are included.

Style) Lecture and excercise

Keyword) functional material, semiconductor device, crystal optics, thin film technology, deposition
techniques of thin films

Relational Lecture) “Photonic Semiconductor Device Physics”(0.5, =pl[32), “Nonlinear Optical Devices”(0.5,
=p[7D

Goal) Understanding of the solid state physics of piezoelectric materials and functional thin films

Schedule) 1. Characterization of crystals 2. Symmetry elements of crystals and material constants 1 3.
Symmetry elements of crystals and material constants 2 4. Optical properties of crystals 1 5. Optical
properties of crystals 2 6. Electro-optical effects and nonlinear effects 1 7. Electro-optical effects and
nonlinear effects 2 8. Piezoelectricity 1 9. Piezoelectricity 2 10. Acoustic waves in crystal 1 11.
Acoustic waves in crystal 2 12. Interaction of phtons and phonons in crystal 13. Synthesis methods
of thin films 1(PVD method; electron beam evaporation, MBE, sputtering, laser ablation) 14. Synthesis
methods of thin films 2(PVD method; electron beam evaporation, MBE, sputtering, laser ablation) 15.
Film properties (Charaterizations of electrical, optical and mechanical properties) 16. Exercise

Evaluation Criteria) Reports for each theme and examination

Textbook) Tomoya Ogawa:Fundamentals in Crystal Engineering, Shoukabou (in Japanese) and Shunichi
Gonda, Applied Handbook of Thin Film Depositions, (NTS )(in Japanese)

Reference)
o IR, SEHERTBHLA: (5 2 1), =JLHIR B -
o HAMIRMASEHAIRILAYE - T MEHEE 166 B, ERWHHERO BN (&K3T 2 B), Ohmsha
o IARERF 2, RINREOIER S G/, NTS
o HEFR—EHE, WIRFRUGHN Y F7y o, X - 74—+ IR
o FEARU « RSCE - THEHER, JeflE, =X - 74—+ 12

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216895

Student) Able to be taken by only specified class(es)

Contact)
= Tominaga (E B 2 BR§ A-6, +81-88-656-7439, tominaga@ee.tokushima-u.ac.jp)

Note) This lecture will be given in English.

Nonlinear Optical Devices 2 units (selection)

Masanobu Haraguchi|- Proressor / Ormcat Mareiais s Devices, Oprcat Systevs ExciveeRi, Svstevs Iwowrion ExcieeRnG
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Target) To understand the principle, tipical structure, advantages and disadvantages of current nonlinear
optical devices. To develop ability to design new devices and solve verious problems for applications.
Outline) Physics of second-order and third-order nonlinear optical phenomena. Principles of electro-optics.
Optical nonlinearities in fibers. Photorefractive materials. Nonlinear optical media. Anisotropic nonlinear
optical media. Dispersive nonlinear optic media. Coupled-wave theory. Electro-optic and acousto-optic
devices. Second-order and third-order nonlinear optic devices. Photonic switches. All-optical switches.
Bistable optical devices. Optical connections.

Style) Portfolio

Keyword) nonlinear optics, harmonic generation, nonlinear optical device, optical switch

Relational Lecture) “Optical and Functional Inorganic Materials”(0.5, =pl[32)

Requirement) Student should have fundamental knowledge of electromagnetic theory, waveoptics, optical
properties of materials and lasers.

Notice) #234% %\ 2RRIC1E, 2 WD EZERHARIC 2 IO TH & 2 OEBE L5 2 THREEZRT 3
T &, PEEOMMR E BTG D7 DIZhHETH 5.

Goal)
1. Possible to explain princiles, structure and characteristics of optoelectric devices.
2. Possible to explain princiles, structure and characteristics of the second-order nonlinear optical devices.
3. Possible to explain princiles, structure and characteristics of the third-order nonlinear optical devices.

Schedule) 1. Introduction & interview 2. nonlinear optical phenomena 3. Electrooptic effect and its
applications 4. Magnetooptic effect and its applications 5. Acoustoptic effect and its applications 6.
principle of second-order nonlinear effects 7. Second-order nonlinear optical materials 8. Second-order
nonlinear optical devices 9. principle of third-order nonlinear effects 10. third-order nonlinear optical
materials 11. Third-order nonlinear devices 12. Experiment for nonlienar optical phenomena 13. Current
application of nonlinear devices 14. Photonic crystal 15. Integrated optical devices

Evaluation Criteria) Activity:20%, reports:40% and oral examinations:40%

Textbook) After interview, we will decide suitable text books.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216849

Contact)

= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Power System Electromagnetic Compatibility 2 units (selection)
Masatake Kawada- Associate PRoFEssoR / Eecrkic Evergy EnoiveeiG, Euecrnicar axp Buecrrovic ExoiveeniyG, Systevs Iiwowmoy: ENoiveeR
Naoyuki Shimomura- Associate Proressor / Eiecric Everc Excieeki, Elecraicat o ELzcrrovic ENGNEERIG, Sisteys oo ENGNEERING

Target) 1. To give the students understanding of the characteristics of electromagnetic compatibility in nature.
2. To give the students understanding of the characteristics of electromagnetic field generated from power
system and the effect on biological system 3. To give the students understanding of the mechanisms of
electromagnetic field generated from power system, the mitigation and the detection method. . 4. To
improve the presentation skill of students by presenting the latest transaction or journal papers in this
filed in English.

Outline) Characteristics of artificial electromagnetic fields of DC, extremely low frequency (ELF) and high
frequency (HF) arising from power systems are quantitatively explained as well as those of the fields
from natural environments. Associate Prof. Shimomura gives lectures on how the electromagnetic fields
are produced by power systems and on the management (characterization, reduction & mitigation and
public education) of ELF electric and magnetic fields. Associate Prof. Kawada gives lectures on how the
high frequency electromagnetic fields are produced by power systems and on the detection of VHF and
UHF electromangetic waves.

Style) Lecture in combination with Portfolio

Keyword) electrical power engineering, electromagnetic compatibility, bioelectromagnetics

Relational Lecture) “Advanced Theory of Electric Power Control Systems”(0.5, =p[[34)

Requirement) Understanding of electromagnetic compatibility

Goal)
1. To understand the characteristics of electromagnetic compatibility in nature.

2. To understand the characteristics of electromagnetic field generated from power system and the effect
on biological system

3. To understand the mechanisms of electromagnetic field generated from power system, the mitigation
and the detection method. .

Schedule) 1. EMC in nature 1 (Electric field) 2. EMC in nature 2 (Magnetic field) 3. Characteristics
of power system EMC 1 (Electric field) 4. Characteristics of power system EMC 2 (Magnetic
field) 5. Characteristics of low frequency electromagnetic field generated from power system 1 6.
Characteristics of low frequency electromagnetic field generated from power system 2 7. Effect of low
frequency electromagnetic field generated from power system on biological system 1 8. Effect of low
frequency electromagnetic field generated from power system on biological system 2 9. Mechanisms
of electromagnetic field generated from power system. 10. Coupling mechanisms of electromagnetic
field and biological system 11. Analysis method between electromagnetic field and biological system
12. Social effects on electromagnetic field generated from power system 13. Mechanisms of the
high frequency electromagnetic field generated from power system 1  14. Mechanisms of the high
frequency electromagnetic field generated from power system 2 15. Method to detect the high frequency
electromagnetic field generated from power system 16. Conclusion of power system EMC

Evaluation Criteria) Assignment 50%, Presentation 50%. Totally 60% is required.

Textbook) printed material

Reference)

o D.F.Warne, Electrical Power Engineer’s Handbook, Newnes
o J.Patrick Reilly, Applied Bioelectricity, Springer
o IEEE Trans on “Energy Conversion”, “Power Delivery”, ”Electromagnetic Compatibility”, and
“Dielectrics and Electrical Insulation”
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216792
Student) Able to be taken by only specified class(es)

Contact)
= Kawada (E #f 2 Bt B-10, +81-88-656-7460, kawada@ee.tokushima-u.ac.jp)
16:00-17:00)
Note) oLanguage: Engli oSelf-study:Preparation 2 hours and review 2 hours for every class (Zhours) .

(Office Hour: (7K)(K)

Power Energy Conversion and Control Engineering 2 units (selection)
Tokuo Ohnishi- Proressor / Biecric Byesey Eveieeie, ELecraicat s Frcmovic EGNEERING, SysTeys Inovtox ENGNEERNG

Target) To investigate and learn new energy conversion and control technologies in the fields of the electric
power system and the renewable energy.

Outline) Power electronics technologies in utility interconnection systems such as HVDC (High-Voltage
Direct-Current) transmission system, SVG (Static Var Generator), UPS (Uninterruptible Power Supply)
and FACTS (Flexible AC Transmission System) and in renewable energy development system such as
photovoltaic, wind and fuel cell power generation system.

Keyword) energy conversion, energy control, utility interconnection control system, renewable energy

Fundamental Lecture) “Advanced Power Electronics”(0.5, =plZ2)

Relational Lecture) “Advanced Theory of Electric Power Control Systems”(0.5, =p[[34), “Semiconductor
Device Physiscs”(0.5, =p[34)

Requirement) Prerequisites:It is preferable to have knowledge equal with power electronics in undergraduate
and advanced power electronics in masters degree course.

Goal)

1. State of the Arts and Trends of The Utility Interconnection System using Power Electronics Technology
2. State of The Arts and Trends of The Renewable Energy Development using Power Electronics
Technology

Schedule) 1. Introduction od Power Electronics Technology in Utility Interconnection System 2. High
Voltage Direct Current Transmission System 3. Flexible AC Transmission System 4. Static Var Generator
5. Unified Power Flow Controller 6. Uninteruptible Power Supply 7. INtroduction of Power Electronics
Technology in Renewable Energy 8. Photovoltaic Power Generation System 9. Wind Power Generation
System 10. Micro Gas Turbine System 11. Fuel Cell System 12. Charging and Discharging System for
DC Battery 13. Hybrid Power Supply System 14. Distributed Generation System 15. Discussion for
Reports

Evaluation Criteria) Report and presentation

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216815

Contact)
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

= Ohnishi (E #i 2 &t B-1, +81-88-656-7456, ohnishi@ee.tokushima-u.ac.jp)

Semiconductor Device Physiscs 2 units (selection)

Yasuo Ohno - Proressor / M. s Device Scmice, Buecricat axo Buecreovic Excieekiv, Sistevs Iwovoy ExciveeRiv

Target) The purpose of this lecture is to understand the background physics which governs the electrical
performances of semiconductor devices.

Outline) The lecture gives carrier transport theory and equations based on which semiconductor electron
devices including various types of transistors, high-field phenomena and short-channel effects in miniaturized
transistors and deep levels which are the origin of various malfunctions in semiconductor devices.

Style) Lecture and excercise

Keyword) device physics, semiconductor device

Fundamental Lecture) “Advanced Theory of Electron Devices”(1.0, =p[69)

Relational Lecture) “Photonic Semiconductor Device Physics”(0.5, =p[[32), “Optical and Functional Inorganic
Materials”(0.5, =pl[32)

Goal) Understand the carrier transport in semiconductors based on the Boltzmann transport equation. 2.
Understand the velocity saturation effects and 2-dimensional field distribution effects in miniaturized
transistors. 3. Understand the electrical behavior of deep traps in semiconductors based on Shockley-Reed-Hall
statistics.

Schedule) 1. ¥/ AYBOFAK A 2. KLy <k it 3. BrREEWE 4 sy bxr U7
R 5. AT RAOKIEE MOS REEFHEE 6. F v AR 7. 7N ABMLORS 8. K
BUBEE S R 7 b & FNA ZARHE 9. IRNIERZIC NS % SRH #tat 10, EFF oy 7EF—NV Ty 7
1. A B — MR 12, MESoric 13, LaYEEhe s Y a ol 14 7R AY S 2L —
Yav 15. TNNAARA¥YZalb—¥av 16. 7Rk

Evaluation Criteria) Reports for each theme and examination

Textbook) S. M. Sze, Kwok K. Ng, "Physics of Semiconductor Devices,” 3rd Ed.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216817

Student) Able to be taken by only specified class(es)

Contact)
= Ohno (E 1 2 B4/ A-7, +81-88-656-7438, ohno@ee.tokushima-u.ac.jp)

Note) This lecture will be given in English.

Advanced Theory of Electric Power Control Systems 2 units (selection)
Kensuke Kawasaki - Proressor / Biecraic Power, Fictaicat asp Fiecmrovic EXGINEERING, SYSTevs INovtioy ENGINEERING
Kiyoshi Takigawa - Associate Proressor / Eiecric Pover, Eiecreicar axo Evecrioic ExeiveeRi, Systeus Ivovrioy ExGiveeRng

Target) The purpose of this lecture is to understand the characteristic of various power generation systems
and electric power systems and to master new technologies on distributed power sources and electric
power systems.

Outline) The principle of power generation in various kinds of power generation machines, the characteristic
of electric power systems and the analysis technique are introduced. Moreover, the electric power control
technology for a distributed power source using an inverter, and control techniques in electric power
systems connecting power generation facilities whose output change will occur, such as solar systems, are
introduced.

Style) Portfolio

Keyword) electric power control, solar system, inverter

Requirement) N/A

Goal)

1. To master analysis technique of power generation systems

2. To master analysis techniques of electric power systems

3. To understand control mechanism of distributed power generation systems
4. To maseter analysis techniques of distributed power generation systems

Schedule) 1. Energy transformation technique 2. Basic circuit equations for electric power systems 3.
Analysis method 1 in electric power systems 4. Analysis method 2 in electric power systems 5.
Analysis method 3 in electric power systems 6. Voltage and reactive power in electric power systems
7. Modeling of synchronous machines 8. Characteristics of synchronous machines 9. Modeling of
distributed power generation systems 10. Stability of electric power systems 11. Control of electric
power systems 12. Control of distributed power generation systems 13. Requirements for stability in
distributed power generation systems 14. Advances analysis method 1 in electric power systems 15.
Advances analysis method 1 in electric power systems 16. Examination

Evaluation Criteria) Evaluate with portfolio and examinations

Textbook) printed materials

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216791

Advanced Mechatronics Engineering 2 units (selection)
Ikuro Morita\- Proressor / Eieerkic Everoy Evoiveei, Euecrricat s BLecrrovic ExoiveerivG, Systevs Iwovmoy ENoiveeRiv
Takashi Yasuno!- Associate Proressor / Euecric Exenor Evoiseenic, Eecraicat asp Fiecmmovic EXGNEERNG, Systevs [\sovamioy ENGINEERING

Target) This class introduces the basic principle of the diagnosis technology and the control technique of
the industrial machine system that uses an electric actuator.

Outline) The objective of this lecture is to give a course on the modeling methods, the sensor techniques,
the signal processing methods, the intelligent control algorithms for industrial machines driven by electrical
actuators. The applications of these advanced schemes are also included.

Style) Lecture in combination with Portfolio

Keyword) diagnosis technology, control algorithm, intelligent

Relational Lecture) “Control System Design”(0.5, =p[36), “Power Energy Conversion and Control
Engineering”(0.5, =pl[53)

Goal)

1. The modeling, the sensor technology, and the diagnosis technology of the control system are introduced.
2. Improvement performances of control system, and Control algorithm for intelligent are introduced.

Schedule) 1. Sensor technology for fauilure diagnosis. 2. Signal processing technology for failure diagnosis.
3. Modeling method of electrical machines. 4. Modeling method of electrical machines on faulty
conditions. 5. Characteristics of electrical machnes on faulty conditions. 6. Intelligent control method 7.
Fuzzy reasoning 8. Control system using fuzzy reasoning 9. Neural networks 10. Control system using
neural networks 11. Motion control system 12. Two degree-of-freedom control system 13. Design
method of feedback controller for disturbance suppression 14. Design method of feedforward controller
for Improvement of responses 15. Responses of two degree-of-freedom control system 16. Return of
report, and conclusions

Textbook) The print is distributed.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216897

Contact)
= Morita (E f# 2 Bt B-3, +81-88-656-7451, morita@ee.tokushima-u.ac.jp)
= Yasuno (E # 2 Bk B-5, +81-88-656-7458, yasuno@ee.tokushima-u.ac.jp)

Communication Systems 2 units (selection)
Atsushi Takada - Proressor / Euscricst s Euecreovic Svstews, Fueermicar avo Euecrrovic Exciveekasc, Svstevss Iwowioy Exciveeknvg

Takahiro Oiel- Proressor / Eiecricst v Ereerrovic Systevs, Euecrricat axo Eiecrronic ExoiveerisG, Systevs Iwovtios ENcivegRe

Target) Understanding the designing and administrating scheme of wireless communication system and
multi-nodes networks. And bring up faculty of designing original telecommunication system.

Outline) Timing detection and regeneration of a phase and a frequency using a linear filter, design of a
digital PLL, digital modulation and demodulation, and multiple access technique, e. g. FDMA, TDMA,
CDMA in wireless communications. Design of data transmission protocol over optical data transmission
system and computer networks, network administration techniques, e. g. DNS, and implementation of
application program for internetworking.(Portfolio style)

Style) Portfolio
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) |Electrical and Electronic Engineering|

Keyword) phase locked loop, optical transmission system, optical transmission system using repeater-amplifier,
photonic network system, computer networks, network architecture, network management

Fundamental Lecture) “Advanced Theory of Digital Transmission”(1.0, =p[2), “Advanced Theory of
Electrical Communication”(1.0, =pl&7)

Relational Lecture) “Photonic Semiconductor Device Physics”(0.5, =pl[32)

Requirement) Students are required to have a good understanding of communication engineering and related
subjects up to master-level.

Goal)

1. Able to design the multiple-access wireless communication system (e.g. FDMA, TDMA, CDMA).(Lecture
No. 8)

2. Able to design the wide-area data transmission network with repeaters).(Lecture No. 1-7)

3. Able to design the network architecture which satisfies the specified demands on multi-nodes network
(e.g. computer networks).).(Lecture No. 9-16)

Schedule) 1. Timing detection and regeneration of a phase 2. Phase-locked loops and its components 3.
Response to linear frequency variation 4. Digital modulation and demodulation 5. Designing the optical
transmission system 6. Designing the optical transmission system using repeater-amplifier 7. Photonic
network system 8. Mobile communication system (FDMA, TDMA, CDMA) 9. Transmission protocol
of computer networks (Ethernet, ATM) 10. Transmission protocol of computer networks (TCP, UDP)
11. Network administration technique (DNS) 12. Network administration technique (SNMP, MIB) 13.
Implementation of network application 14. Designing the application protocol 15. Distributed database
system 16. Designing the distributed system

Evaluation Criteria) Reports and presentation 100 %. More than 60 % is required to pass the class.

Textbook)

o Optical amplifiers and their applications
o Nonlinear fiber optics

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216701

Student) Able to be taken by only specified class(es)

Contact)
= A. Takada (Bldg. E-C3,656-7465, takada@ee)

6:30-17:30)
= Oie (E-3F-C-1, +81-88-656-7479, alex@ee.tokushima-u.ac.jp)
Thursday 16:50~ 17:50)

(Office Hour: A. Takada: Tue. 13:30-14:30, Thu. 1

(Office Hour: Tuesday 16:20~ 17:20,

Integrated System Design

2 units (selection)
Shinsuke Konaka - Proressor / Euscricst. s Euecreovic Svstews, Fuecrwicar s Euecrrovic Bxciveeknsc, Svstevss Iwowio Exciveekivg

Target) High frequency design method and theory for GHz/Gbit high speed integrated circuits are lectured
and discussed.

Outline) High frequency circuit design methodology using circuit simulator and 3D electromagnetic simulator
is lectured by using high speed bipolar/MOS transistor parameters and high frequency circuit models of
wire, poly-silicon resistor, MIM capacitor and spiral inductor.

Style) Lecture and excercise

Keyword) RF analog circuit design, AC device parameters, high frequency integrated circuits

Relational Lecture) “Integrated System Design”(0.5, =pI33)

Goal)

1. To understand high frequency circuit models of transistor, wire, resistor, MIM capacitor and spiral
inductor.
2. To understand high frequency circuit design and measurement.

Schedule) 1. Bipolar/MOS transistor device models 2. AC equivalent circuit models of a wire, resistor,
MIM capacitor and spiral inductor 3. S parameter measurements and AC device parameter extractions
4. High frequency stability design 5. Case studies of high frequency integrated circuits

Evaluation Criteria) Report 100%. The passing mark is not less than 60%.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216698

Contact)
= Konaka (E 1§ 3 f&dk C-2, +81-88-656-7469, konaka@ee.tokushima-u.ac.jp)

Electronic Information System Design 2 units (selection)
Masaki Hashizume|- Proressor / Buecraicar a Eiecreovic Svstevs, Eiecthicat axp Eigcrnovic EXGINEERNG, SYSTEVS [\ovaTion ENGINEERING
Hiroyuki Yotsuyanagi - Associare PRoressor /INeuiGey Nerworks o Cowpurew Seesce, Egcricat ano Evgcrrovic ENGesG, Sisteys [owtox ENGNEERING

Target) This class introduces the techniques and the recent topics related to the design and test of logic
circuits.

Outline) Performance analysis methods of digital circuits in information systems, high speed logic circuit
design, low power circuit design and optimized logic circuit design for high performance information
system, testing and testable design of digital and analog circuits for realizing high reliable information
system.

Style) Lecture in combination with Portfolio

Keyword) system design for integrated circuits, testing of integrated circuits, synthesis for testability

Fundamental Lecture) “Advanced Theory of Electronic Circuits”(1.0, =pZ3)

Relational Lecture) “Integrated Information System Design”(0.5, =pl[[36), “Integrated System Design(0.2,
=plI53)

Requirement) Familiarity with switching theory

Goal)

1. To understand system design techniques for integrated circuits
2. To understand test technologies for integrated circuits
3. To understand design for testability techniques for integrated circuits

Schedule) 1. compsitions of information systems 2. design process of logic circuits 3. logic synthesis for
combinational circuits 4. design process of sequential circuits 5. principle of dynamic logic circuits 6.
design of dynamic logic circuits 7. hardware description language 8. circuit design using HDL 9. test
process of logic circuits 10. test technologies for combinational logic circuits 11. test technologies for
sequential logic circuits 12. design for testability 13. test technologies using design for testability 14.
techniques of design for testability 15. Built-in self test for logic circuits 16. Final examination

Evaluation Criteria) Participation and presentation:30%; Final examination:70%

Textbook) specified in the first class

Reference) introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216785

Student) Able to be taken by only specified class(es)

Contact)
= Hashizume (E 1 3 F§F4 D-2, +81-88-656-7473, tume@ee.tokushima-u.ac.jp)
= Yotsuyanagi (E #i 3 F$F D-3, +81-88-656-9183, yanagi4@ee.tokushima-u.ac.jp)

4 17:00~ 18:00)
Note) This subject will be given in English.

(Office Hour: 7K -

Multimedia Communication Theory and Technology 2 units (selection)
Yasutada Oohamal- PRoressor / INeoramioy SCesce, INrRvAToN SCEGE aND INTELLIGENT Systevs, SysTevs Inovation” ENGINEERING
Hitoshi Tokushige - Associate PRoFEsSOR / I¥oratiox S, INeoRyioy SUENCE AXp INTELUGENT Sistevs, Sisteys oo ENGNEERING

Target) This class provides the knowledge necessary to understand fundamental technics for multimedia
information and communication systems, such as coding method of multimedia data, information security,
network security, user authentication, cryptology

Outline) This lecture is focused on multimedia communication theory and technology. Particulary,
Internet Technology, Computer Networks, Satellite Communications, Information Security and Cryptology,
Multimedhia Coding Theory and Its Applications are explained in this lecture.

Style) Lecture

Keyword) Internet technology, computer networks, satellite communications, information security, multimedia
coding theory

Fundamental Lecture) “Advanced Exercise on Intelligent Science’(1.0)
Requirement) FiZ7 L
Goal)
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1. fundamental technics for multimedia information and communication systems can be learned
2. Development method for multimedia information and communication systems can be learned
Schedule) 1. Multimedia Communication Theory and Technology 2. Coding Theory for Multimedia data
(1) 3. Coding Theory for Multimedia data (2) 4. Coding Theory for Multimedia data (3) 5. Digital
data Transmission (1) 6. Digital data Transmission (2) 7. Cryptology (1) 8. Cryptology (2) 9.
Cryptology (3) 10. Information Security 11. Network Security (1) 12. Network Security (2) 13.
Contents Protection for Maltimedia Data 14. User Authentication 15. Digital Signature 16. Assignment
Evaluation Criteria) Assignments count 100%.
Textbook) Printed synopsises of lecture are distributed.
Reference) To be introduced in the class.
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216889
Student) Able to be taken by only specified class(es)
Contact)
= Oohama (C302, +81-88-656-9446, oohama@is.tokushima-u.ac.jp)
= Tokushige (C303, +81-88-656-9447, tokusige@is.tokushima-u.ac.jp)
(16:00-18:00))

(Office Hour: HIEH, KEEH

Integrated Information System Design 2 units (selection)
Minoru Fukumil- Proressor / Iieoraioy SCesce, Iorvaroy SCENGE aND INTELLIGENT Systevs, Sstevs Ivovation” ENGINEERING
Takashi Shimamoto - Proressor / Iviweyr Nerworks an Cowurer Scmice, Buecricat axo Buecrovic Exciveekiv, Sistevs Iwovioy Exciveeiv

Target) The aim of this lecture is to master the modern design technologies of very large scale integrated
circuits.

Outline) Very large scale integrated circuit (V-LSI) design and production method. Using CAD technology,
VLSI logic design, testing and fabrication are explained. Design of high-speed algorithm and parallel
distributed processing system. Neural network and genetic algorithm for integrated circuit design.

Style) Lecture and excercise

Requirement) It is necessary to get the unit of the mos integrated circuits in master cource.

Notice) In order to get the unit of this lecture, the grduate cource students should have learned
the-state-of-the-art of the modern hardware technology, especially C-MOS integrated circuits.

Goal) This lecture is desighned to provide engineers and scientists with an introduction to the fieled of
VLSI neurocomputing.

Schedule) 1. Embedded software architecture 2. Real-time schedure method 3. System description
language 4. Application specific integrated circuits 5. Power consumption and speed of very large scale
integrated circuits 6. Shared memory and communication mrthod 7. Cash memory and main memory
8. System modeling and documentation 9. Partitioning and performance 10. deta flow graph and finite
state machine 11. Behavior description language and Spec C 12. Control deta-flow graph and function
synthesis 13. Neural computing board diagram using EEPROM-style programmable synapses 14. Layout
patern example 15. Gate-sizing wiring and timing driven 16. Boundary scan and delay estimation

Evaluation Criteria) Unit evaluation contains test and design of VLSI

Textbook) Hardware Annealing in Analog VLSI Neurocomputing, Kluer Academic Publishers

Reference) Electronics Circuits, written by Norio Akamatsu

Webpage) |http://titan.is.tokushima-u.ac.jp/ fukumi

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216700

Student) Able to be taken by student of other department and faculty

Contact)
= Fukumi (D210, +81-88-656-7510, fukumi@is.tokushima-u.ac.jp) (Office Hour: Jfll& LT, JKifEH

15 1 ~ 18 IR, 7 LEBICKDELRIYAEDH 2D THRHBOIRICIEET 3. )

Note) Lecturer will show the schedule of this lecture and design technologies.

Advanced Nonlinear Circuit Technology 2 units (selection)
Yoshifumi Nishio - Proressor / It Nerworks av Cowporer Scence, Fiscrnicar avo Fuscrrovic Exciveewnc, Svstevis Iwowmoy Exciveeaivg

Target) Nonlinear circuits technology is lectured.

Outline) Various nonlinear circuits from communication circuits such as oscillators and modulators to large
scale analog circuits including neural networks are utilized in recent technology. In this course, analysis
methods, design methods and simulation methods of these nonlinear circuits are lectured. Furthermore,
recent development of nonlinear circuit technology is introduced and future applications are discussed.
(Style: Lecture)

Style) Lecture and excercise

Keyword) nonlinear circuits, neural network, chaotic circuits

Fundamental Lecture) “Advanced Circuit Theory”(0.7, =pl67), “Advanced Theory of Complex System
Engineering”(0.5, =plé)

Relational Lecture) “Nonlinear System Design”(0.5, =pI57)

Requirement) Students are required to know how to analyze basic linear circuits.

Notice) Course is taught in English.

Goal)

1. Understanding of importance of nonlinear circuit technology.
2. Learning of technique dealing nonlinear circuit technology.

Schedule) 1. Nonlinear circuits in engineering systems. 2. Oscillators. 3. Communication circuits. 4.
Neural networks. 5. Chaotic circuits. 6. Ultra-high speed integrated circuits. 7. Analysis of nonlinear
circuits. 8. Design of nonlinear circuits. 9. Simulation methods of nonlinear circuits. 10. Recent
development of nonlinear circuits (for 2 lectures). 11. Future applications of nonlinear circuits (for 3
lectures). 12. Conclusions. 13. Final examination.

Evaluation Criteria) Final examination 80% and exercise 20%.

Textbook) None.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216847

Student) Able to be taken by only specified class(es)

Contact)
= Nishio (D-7, E-3F-South, +81-88-656-7470, nishio@ee.tokushima-u.ac.jp)

Note) FEEZZT BIKICIZ, 2 KERIDEZERFRIEIC 2 RO FH & 2 RRDEEZ LS A TREZRZITS C
E8, FEEQHR L BTG O 72D IC BT H S,

Control System Design 2 units (selection)
Tomohiro Kubo!- Proressor / Eisctaicat 44 Etecrrosic Systeus, Eiecricsr av Ercrmovic ExciveeRivG, Systevis Insovarioy EciveeR

Hidetoshi Oyal- Associate Proressor / Eiecraica. ai Eiecrrovie Systeus, Eiecricat v Evcrrovic ExeivezvG, Sisteys oty ENGNEERING

Target) To learn the control theory, mainly the robust control.

Outline) When a control system is synthesized, it is important to take the uncertainty of the plant model
and the disturbances into account. The design methods to obtain robust control systems against these
effects are demonstrated.(lecture or portfolio style)

Style) Lecture in combination with Portfolio

Keyword) robust control

Fundamental Lecture) “Advanced Control Theory”(1.0, =plZ2)

Relational Lecture) “Advanced Control Theory”(0.5, =p[Z2)

Requirement) Knowledge about the control system design method based on the state space method and the
transfer function method is required to attend this lecture.

Notice) Preparation and review are essential.

Goal)

1. Mastering the classical robust control (Lecture 1-8).
2. Mastering the Hoo control (Lecture 9-16).

Schedule) 1. What is the robust control? 2. Stability of linear systems 3. Sensitivity 4. Expression
of uncertainty 5. Quadratic stabilization 6. Stability margin of LQ regulator 7. Insensitivity of LQ
regulator 8. Review of the first half 9. Singular value and Heo norm 10. Robust stabilization 11.
Sensitivity reduction 12. Standard Heo problem 13. Solution (state feedback) 14. Solution (output
feedback) 15. Review of the second half 16. Grand review

Evaluation Criteria) Mainly by the report for each goal.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216723

Contact)
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= Kubo (E f 3 Pk C-8, +81-88-656-7466, kubo@ee.tokushima-u.ac.jp)
8:30~ 9:30, AlEH 17:00~ 18:00)
= Oya (E-building (C-7), +81-88-656-7467, hide-o@ee.tokushima-u.ac.jp)

(Office Hour: HIEH

Nonlinear System Design 2 units (selection)

Tetsushi Ueta - Proressor / Areue Irormoy Meis ExGiveeRiG, INforvatioy Seesce axp INTeLLGet Systevs, Systevs Iiwovamos ENveeRive

Target) For various nonlinear phenomena observed in physical, chemical, and biological systems, construction
methodologies of numerical models describing their dynamical behavior are discussed. Analysis and design
methods are also studied.

Outline) Analysis and design of nonlinear dynamical systems are discussed: 1) description and characterization
of dynamical systems, 2) qualitative theory of ordinary differential equations, 3) numerical method of
analysis, 4) analysis of chaotic states and bifurcations 5) controlling chaos. Typical nonlinear phenomena
are illustrated and analyzed by qualitative and numerical methods. Nonlinear system design problems are
also discussed.

Style) Lecture

Keyword) nonlinear dynamical system, bifurcation, system design

Fundamental Lecture) “Advanced Theory of Complex System Engineering”(1.0, =pl66), “Topics of Analysis
for Mathematical Science”(1.0, =pP), “Advanced Circuit Theory”(1.0, =pl&7)

Relational Lecture) “Control System Design”(0.5, =pl[56), “Advanced Nonlinear Circuit Technology”(0.5,
=p[[36)

Requirement) None

Notice) A lecture “Advanced Theory of Complex System Engineering,” available for the Master’s course is
mutually cooperated with this lecture.

Goal) acquisition of techniques for deriving model equations and proceeding bifurcation analyses.

Schedule) 1. Introduction to dynamical systems 2. Fixed points, equilibria and their stability 3. Periodic
solution and its stability 4. Analytic approaches for periodic solutions 5. Numerical approaches for
periodic solutions 6. Local bifurcations 7. Calculation of bifurcation parameter values 8. Global
bifurcations and its numerical analysis 9. Deriving model equations 1 10. Deriving model equations 2
11. Symmetry and its applications to calculations 12. Various bifurcation phenomena and chaos 13.
Existence and numerical indices for chaos 14. practice 1 15. practice 2 16. answers and survey

Evaluation Criteria) The total grade is evaluated by homework reports (70 %) and attendance of the class.
(30 %)

Textbook) not specified.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216851

Student) Able to be taken by only specified class(es)

Contact)
= Ueta (AIT 507, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.jp)

afternoon)

Note) oThis lecture is given in English. oThis lecture requires a 2-hour preparation study and a 2-hour
review for comprehension. oThe achievement of every subject in the plan is evaluated by reports.

(Office Hour: Wednesday,

Medical and Biological Engineering 2 units (selection)
Masatake Akutagawa - Associate PRoressor / Becraict av Eieereovic Sistevs, Eiecraios, avo ELecrhoic ENGNEERG, Systevs Iwowros Exoeeen

Target) Various applications of electronic technologies to medical fields are decsribed.

Outline) Fundamental approaches to apply engineering such as electronics to medical fields including
diagnosis, treatment and alternative function are described in relation to life sciences such as physiology,
biomechanics and so forth. Typical systems of medical instruments are introduced. The development of
new technologies based on the intelligent functions of living bodies are presented. Functional characteristics
of the nervous system and their application to information processing and control are discussed.

Style) Lecture in combination with Portfolio

Goal) 1 Biological signal measurement 2 Biological signal processing 3 Medical systems

Schedule) 1. Introduction of medical engineering 2. Introduction of measurement of biological signal 3.
Electrical measurement methods 4. Magnetic measurement methods 5. Ultrasonic measurement methods
6. Other measurement methods 7. Biological signal processing methods 8. Examples of biological signal
processing 9. Biological system identification 10. Measurement of brain functions 11. Measurement of
other functions 12. Biological monitor 13. Analysis of electrical properties of tissue 14. Examples
of medical diagnosis technology 15. Examples of medical treatment technology 16. Medical prosthesis
technology

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216557

Contact)
= Akutagawa (L2ZE %M 3 K5Ik C-5, +81-88-656-7477, makutaga@ee.tokushima-u.ac.jp)
Hour: Thu. 18:00 - 20:00, Fri. 17:00 - 18:00)

Note) This lecture will be given in English.

(Office

Medical Information Systems 2 units (selection)
Noboru NiKi - Proressor / Ormcst Mirisis a5 Devices, Ocat Systevs ExGNeeG, Systevs Iwovwos ExGiveekG

Yoshiki Kawata'- Associate Proressor / Ormicat Maewists aso Devices, Orica Systevs Exoiveerase, Systews Iovtos Exciveei

Target) To understand the fundamental concepts of digital environment for medical diagnosis. To learn the
design methods of medical information systems.

Outline) This course introduces the design and the implementation of digital environment for medical
diagnosis based on the various technologies including medical image data acquisition and retrieval,
computer aided diagnosis using multimodal medical data sets.

Style) Portfolio

Keyword) imaging technology, computed-aided diagnosis systems, digital environment for medical diagnosis

Relational Lecture) “Medical and Biological Engineering”(0.5, =p[537)

Goal)

1. To understand medical imaging techniques.
2. To understand various techniques of computer-aided diagnosis.
3. To understand the fundamentals of digital environment for medical diagnosis.

Schedule) 1. Introduction 2. Imaging techniques 3. Image processing techniques 4. Pattern recognition
techniques 5. Visualization techniques 6. Virtual reality/Mixed reality techniques 7. Design of
computer-aided diagnosis systems 8. Implementation of computer-aided diagnosis systems 9. Design and
implementation of fundamentals of digital environment for medical diagnosis and therapy 10. Design
of medical information systems (1) 11. Design of medical information systems (2) 12. Design of
medical information systems (3) 13. Design of medical information systems (4) 14. Design of medical
information systems (5) 15. Advanced medical information systems

Evaluation Criteria) Report 100%

Textbook) Reference books are introduced to each topics.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216555

Contact)
= Niki (Opt.507, +81-88-656-9430, niki@opt.tokushima-u.ac.jp)
= Kawata (Opt.508, +81-88-656-9431, kawata@opt.tokushima-u.ac.jp)

Note) Preparation (2hrs) and Review (2hrs) are required to take this lecture (2hrs).

Advanced Lecture on Quantum Nanostructure Semiconductors 2 units (selection)
Toshiro Isu - Proressor / st o Teemowoor aw Seevce, | Takahiro Kitadal- Associare ProFessor /INute oF Tecusoto6y av SeNce

Target) This lecture aims at understanding basic concepts of the quantum effects of semiconductor
nanostructures based on materials science and various technologies for device applications.

Outline) This lecture introduces characteristics of quantum structures and technologies of the device
applications, based on quantum mechanics, semiconductor physics, materials science and photonics.
Advanced technologies of fabrication and measurements and recent topics of the research are also
introduced.

Style) Lecture
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Goal) To understand materials science and application technologies of nano structure semiconductors

Schedule) 1. Electronic states in semiconductor quantum structures 2. Electronic properties of quantum
stutures 3. Optical properties of quantum stutures 4. Fabrication technologies of semiconductor
nanostructures 5. Evaluation technologies of crystals 6. Evaluation technologies of nanostructures 7.
Analysis of elctronic properties 8. Analysis of optical properties 9. Quantum effect devices 10.
Nonlinear optical responces of semiconductors 11. Responces of optical micro cavity 12. Research
progress in quantum nanostructure semiconductors 13. Ultrafast optical devices 14. Quantum information
devices 15. Topics of recent advanced research (1) 16. Topics of recent advanced research (2)

Evaluation Criteria) Assignments

Textbook) None

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216907

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)

Special Excercise on Electrical and Electronic Systems Innovation Engineering
2 units (compulsory)
All teachers

Target) To obtain wide knowledge on electric and electronic engineering and research skills.

Outline) To make research on your research topics with your adviser through discussions and readings of
references.

Style) Portfolio
Keyword) research skill, acquisition of professional knowledge
Requirement) none
Notice) none
Goal)
1. To obtain professional knowledege on your research topics
2. To get research skills
3. To get presentation skills
Schedule) 1. Determine your reasearch topics 2. Read references on your research topics 3. Make
research 4. Presentation and discussion
Evaluation Criteria) Evaluation with portfolio and examination
Textbook) Text books will be introduced by your supervisor at the beginning of this excersise.
Reference) References may be introduced by your supervisor.
Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216779
Student) Able to be taken by only specified class(es)

Advanced Research on Electrical and Electronic Engineering 2 units (compulsory)
Teachers in other colleges or departments

Target) To obtain wide knowledge on recent engineering

Outline) To make research on a technology, which is different from your main research field.
Style) Portfolio

Keyword) engineering, technology, different field

Requirement) N/A

Notice) N/A

Goal) To learn a recent technology, which is different from the main technology in your field
Schedule) Choose a research theme on technology or engineeing, which is different from yours.
Evaluation Criteria) Evaluate with a portfolio and/or examinations.

Textbook) Ask to teachers

Reference) printed materials

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216780

Student) Students belonging an other departments or colleges
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Systems Innovation Engineering — Information Science and Intelligent Systems
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... Yoshida ... .........o.uoniuini e e 1159]
Life SCIenCe ... TaKagi * TSUJi « .o v vttt ettt ettt ettt et e et e et e et e et e 1159]
Social Science ...yoKohAta. ... .. ...ttt e 11591
Science and Technology Studies ... Tanaka . ...............outorentorentenenrene et eienteneaneneans 1160l

Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

« First-line men with experience of practical DUSINESS . ... ........c.iuuiutiuieaninn it 1160
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 581 ..............ooiiaa... 1L60]
Advanced Lecture in Theory of Business Models ...Yamanaka + Yoshida * Tamaari + JEH S5l . ..... ... [Iedl
Long-term Internship (D) ... Yamanaka................uueeeunneeenneeteneeeie et inaeeneeenaeas 61
Management of Technology ...Yamanaka * Morimoto * Part-time LeCturer. ...........oueeuueenuennrennnnn. [fe1]
International Advanced Technology and Science 1 ...Murakami..............oouvuinrenennennnnen.. 1162l
International Advanced Technology and Science 2 ...Murakami................ooooiiiiiiininin...d 1162]
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 162l
Internship (D) .. ..o e 162]
Venture Business (D) . .........oooniniini e 1631

e Specialized Subjects
Autonomous Adaptive Systems Engineering ...Ono - Mogami...................coiiiiiiiiiiiii... &3
Visual pattern processing ...Terada * Karungart. .. ........o.uuenutenteentemnteanee e eneannennnns 163
Multimedia Communication Theory and Technology ...Oochama - Tokushige..............c.covuinen... 63
Integrated Information System Design ...Fukumi * Shimamoto...............oiuiuiiiiiinineanenn.n.. 64
Parallel and Distributed Processing Systems ...Shimomura * Tkeda * Sano...............oevieennnnn.. [164]
Applied Knowledge Systems ...Aoe - Kita - Shishibori * Fuketa * MOFIta . . ... .vuvuinininininiiananann.. [Ie4
Intelligent Information Systems ...Ogata + Mitsuhara + Kanenishi * It0 .. ......ooutitiniiiien i 163
Multimedia Systems and Applications ... Ueta..............ouiuiiniieiiiii i iaiiaiennan.s 163l
Advanced Affective Computing ...Ren « Suzuki..........oouiniiuitinont i 163l

o Specialized Exercise and Experiments
Advanced Exercise on Intelligent Science ... All teachers.............. .. ..o 1L66]

Advanced Research on Intelligent Science ...Teachers in other colleges or departments ................. 1166l

Human Factors 2 units (selection)

Atsuya Yoshida- Proressor / Ivsmmure oF Soao-Arrs aw Soieices

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Parr-ive LecTurer / Fukur Presserorat Universms

Akihiko Tsuji/- Proressor / Boiosicst Rescrioys, Biotocica. Scexce avp TeeuoLocy, Ekri o Lire EXVRONVENTAL ENGINEERING

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216740

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-ive LECTURER / Stikoky Uiversiry

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.
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Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Paxe-mive Lecturer / i

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) FHAFM X, FHARMICET 2 WIEREE) & RIS DWT, FhaREER A D S Ak 7 THI O ATk
ZHWTIT S TH 5. FIERAF OIS EENELH S 927 572 1930 FARUCHT 72 AR EF & LT
BHL, £<IT 1970 BB, EOBKHE, MRREE, TRAENGELOFHICHEZ5ZTns, .
DHFROHIETIX, BATEHAER I Z RUE L 72 hfl e, W2 O ZALASEARTH 2 (2 U 72 Fil 2 1
D 1, Ffietha & OMAHEBRIC DOV TELR T 2, RETE, EREAGUKEONCK & HADREER
EOR#HZE, ZNZNOERILBRDEND»SEET S,

Style) Lecture

Goal)

1. B - Befff it & th 2 D2l & DI EBIR O B R
2. 5 H B O O 2 ER O B

Schedule) 1. [Fi 2. BEERMONHE I —n v/ tka 3. TER & ZMUEE B O ¥ s 3 —
0y Stk 2 4 BHOFRE— RN OYH E -y ik 3 5, RO & itk o Hik
6. AhEL Ze IR & MR A RF—BRARINE ST DHES: & h i DI 2 7. BERRIRR T & AT AL DR
BRIRFRF D EA & itk XD BAME 3 8. BURBI D FIR & Tt 9. pESE iy & 78 5SBE—Bh BRI
R E T3 2 10, TR OMST 11, HRICEB U 2 6HEED SIEEANDFHE 12, MG
FEEHUMERE 13, MEREMOBGERE 14, Kbz 10 £ EEOZL 15, BlpRdii & tha oAk

Textbook) FRIZELMTL %7,

Reference) ##z&CHiNL 7,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216582

Student) JABERE LR IR A4

Contact)
= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= T EBtR  (Office Hour: HIfED 5 G:If2:81RE305r ~ 171RF1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /Fiurm o Exaneet
First-line men with experience of practical business -Par-TivE LECTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) ifilJ® % HAMSOHAEDRD SNTND, 5 ULAEEERZY, BIMETVR 14~ 16 FLICH T
T TREFERVF v — 3 4E 1000 tLatly Z2FEEL, 20 HEIXIEIHER I NG, SHD MG

FEUERMEL TOL ZEOEEWEICEFIEDD 3RV, O, TS5 LRI EINT, R
ROWMEEAN & < U S EEIRMBERE 0SS0 U ChlR S e T KU EREEA DR A R EIKGH
My THB.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parr-ivie Lecrurer, Akio lida - Parre-miMe LEcTurer
Yasunobu Yamauchi - PAR-TiME LECTURER, - PAR-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property

Relational Lecture) ‘Introduction to Intellectual Property/’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.
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Schedule) 1. RINATANEE 1% (HEIE) 2. OPTARHIEEORS (53 FESS) (IR 3. M aRHIE
DOREE GEIE - FEMEHIILS) (BOF) 4. RErWl S REreRE (890 5. RErl] & REres s (CF))
(B 6. MIPTHAMEDE L E 2 DIRA] (3 K5 BIZEPN) (HE) 7. SR DOBIZERHSE & MINPFTAHED
H0J (I 8. LaAR— M - HX - RINTROBNE BT 9. KRR OFEA T R
ZHDICEI<- (UA) 10, BliE AR5 T < NS HBERE Ryl EOREHEE- 1LUWN) 11 $liBass
DB E T 2 ANME IR 12, DI ERFRRE (K1) 13, RINMEOHIH &G FEEEIC K 3
HREEES D) @) 14, FINMPEOMM & iEA] (R X 2 BREREST) () 15, AN EDT]
JETEH (RREIC X 2 HREMET) @) 16, LR — FHYE - HX - RIETEOBHE EBEAR)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: HIEH> 5 %:lE:81R:3055 ~ 171Ri1557)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka - PRoressoR /P ap Desioy Systeis ENGIEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MechaNIcs SYSTEMS ENGINEERING
Atsuya Yoshida - Proressor / st o Sooo-Axrs aw Sevces, [ Tomoko Tamaari - Assistavt PRoressor / Cevie for Cowvusimy Revmuzaos

FEH B

Target) Fit iJREZA MU E DO DE P2 A EF N ORMEL EBNCEHET 3.

Outline) - Rt AlEE 2RO < D « BB LD O D E VX RAERDIGEH & YR 2 € FIVHEEE 2 FZERINIC
BT 2., ZnoB/BICKD, HISTHET 2 HERYIICIET 2880, LELWH DK - HratkzE#E2s
HBHEES., - EVRRETINE, HUIRFEE - FEHEE TV, BERET TV, il e, ICT
THET VP ORT 5. ABZEE, ICT IHARESIFE YRR TnAED ) £ 2020 fElcT 2 ¥ 0l
T23X0Y A X MEBSETHAROIA D SFH TS _LIHT & i U SEiid 3.

Requirement) EE#HIZFEAIE UT, EBICIEINT 2 (Ei0E, sOBEIEIEE) XENE KMADHRAZDONT
1, HEFESRICEIEL T B T - RSB 2 RIEE ) e HugAld vy —RERICHaE<ZZ 0,

Notice) il i THEMT 2. HEGOFFMIMEL LS, BRBLXUOHP ICTARTZDT, EET
528, <BEHENR 22 FEED R RETUERGE > T EBAE) TH B3 v V82 TOFEFHERAR
THEIET S, e 7—=2v 7 (PAN—HE) T2, ORPHE-1GURTIE Y 2 22 7)0) LR
SR A 2 23+ 11 H 27 H (d)~ 11 H 28 H (H) EBE2ASE G 1l ~ 55 12 [a)) O%rhi#z%-2(CT
EYRZEFIL) * 12 H21 H (K HEBFy o 82 6B 130~ 5 150) OKWe * 11 H27 H
(+)20:15-21:45 A7 B RIC TS ZEITS . SMEH (S#E 3,000 M)

Goaly AZFETIE, BAERD SN TOIHIBHEOBE LS, EVRANOMIc, #IEH, ARN, AR,
WEEE ), ICT HZEHT 2. TRTEZEFRTZ I E2HEE ZLAEVD, #EANET 2 %2 H SR
L, s 2852tz eT, RANELTOERZHIET.

Schedule) 1. #1 #'v A5 HBA (R ARESEL) 2. HUISTTE & ATBCH - 3 - EOER-AEHAITT (BT
R) 3. MiEARET & UCoMIHE &SRB REOMBEN2R), WAEET () BiiE £50<
D) 4. HUSTFEZIRE UCOMIE & EH AR (REOMEN28), SAREHT (F) BEie 591
D) 5. EREHS 2 TEH U2 SRR OE Y O 2 R B FERREE LS - 2R) 6. N7y —
VW72 1000 IR AR, TREERLTREAH=R GREbta#E, RILTREEES - fiiHBERE)
7. S AEIC D2 MHA —F —HlE 0 —F > 2R U 71 BHEH FERREF AR 8. mRIck?
MO D, 90 7 — LDk 2 HH: B TATA - EBRHE (FRW), BB @R RN
) 9. 20 0O DA EEAI T (3 &0 REFEGEELRE) 10, EZESUUREL TR O
M OSBUHESEHAF (B RYEEET)  11. FO0ERREZ B 72 5 L, N- 1l - dhilifife o2 24l
WU —2 v gy 7l @ERRPEIR) 12, A0SR E 72 6 U720 - Mg E - PIlfEeE o % 2
Bl — 2 > gy Fulh¥Ed: @B RFEIR) 13, ICT 8 M (@B RYEE), TaNT @EEX
EBIE) 14, 1CT BEE F WS EERYER), EERT GESREH) 15, 1CT EE HHE W P85
KREEHZ), EHMNT EEEREE)

Evaluation Criteria) ZETDOHS 20%), FNV—TT—2« WKL K— b+ (Al 80%) THHlid 2.

Textbook) HHAM T 2. i, HMEE LT 3,000 FEINT 3.

Reference) Several are introduced in class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842

Student) fERFARLBSIEMPFAEE R Ay —a—R, KU, Fr¥—a—2D¥4
Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
RLFEMOE IR ESROZ L, )
Note) o fEiA - IMAICB$ 2 A8 HAlE L » ¥ — £ (088-656-7684, kamikatsu-school@cr.tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB2F& S — L R—

(Office Hour: fEJEZ & it

Long-term Internship (D) 4 units (selection)
Hideo Yamanaka - Proressor / PLawne a Desioy Ssteys ExciveeriG For INastRctiRes, Crvi. av ExvRowvENTAL ExciveekisG, INTeLLiGeNT StRucTuRes anp Mechavics SysTevs ENGNEERNG

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766
Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (B AEBHF & > ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: F 74 X7
U — SRS S IR OB R SO 2 &)
Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanakal- Proressor / PG axp Desiay Systevs ENGINEERING FoR INeRastRUcTuRgs, CIviL N ENVRONMENTAL ExeiveeRiNG, INTELLIGENT SRucTurgs axD Mectiawics Svstevss ExciveerivG

Emi Morimoto|- Assistant PROFESSOR / PLawivg avp Desi Systevis ENGNEERING FoR INastRucTuRes, vt xb BviowwevraL Exciveekisc, IeLuicevr Steucrmes o Meckanics Sistevs Exciveekivg
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, “production management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) manag t, manag t of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[l60), “Long-term Internship (D)”(0.5,
=pll6Ih, “Advanced Lecture in Theory of Business Models”(0.5, =plI6I)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)

1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.
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Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture "Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report “Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS LI AR OB R SO 2 &)
= Morimoto (Rl =EBHFEE > & —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 K ~ 16 )

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: %7 4 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami - Proressor / Prooucrioy Svsteus Exciveeaive, Mectaviear Excivezrise, INTeLLGENT Stauetuaes axp Mechavics Systevs ExcivgeRi

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650
Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami!- Proressor / Prootcrioy Systevis ENGiveeRNG, MecasicaL ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in

its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal)

1. Specialized contents of advanced technology and science would be studied and then understand the
trends of thechnology and industry in the foreign.

2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

2 units (selection)

Internship (D)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy to achieve the company’s
oal. (2
2. [gjnderit;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.
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Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Autonomous Adaptive Systems Engineering 2 units (selection)
Norihiko Ono!- ProressoR / INroryamioy SCeNce, INFoRMATION SCENCE AND INTELLIGENT SYSTEMS, Systewss InsovarioN ENGiNEeRG
Yoshio Mogami - AsSOCIATE  PROFESSOR / INFoRMATION. SCIENCE, INFoRMATION SCIENCE AND INTELLIGENT SvsTevs, Systevs Inwovarioy Exciveerivg

Target) This class provides the knowledge and skills necessary for understanding the basic concepts, theories
and application techniques concerning the emergent systems design methodologies for autonomous and
adaptive intelligent agent systems.

Outline) Recently, autonomous adaptive systems have been studied that are able to improve their own
performance autonomously, adaptively and incrementally during the course of interactions with the
environments, and those design methodologies have been explored for the systems. This class covers the
emergent design methodologies for autonomous adaptive agents and multi-agent systems, mainly based on
machine learning and evolutionary computation.

Style) Portfolio

Keyword) autonomous adaptive systems, emergent systems design, reinforcement learning, evolutionary
computation, multi-agent systems

Fundamental Lecture) “Autonomous Intelligent Systems”(0.5, =p[83)

Relational Lecture) “Applied Knowledge Systems”(0.5, =pll6d)

Goal) This class aims at the understanding of an overview of the emergent design methodologies for
autonomous adaptive agents and multi- agent systems, mainly based on reinforcement learning, evolutionary
computation, genetic programming, and neural networks, as well as the applicabilities and limitations of
the methodologies.

Schedule) 1. Emergent systems design methodologies 2. Foundations of emergent systems design:
reinforcement learning (1) 3. Foundations of emergent systems design: reinforcement learning (2) 4.
Foundations of emergent systems design: evolutionary computation (1) 5. Foundations of emergent
systems design: evolutionary computation (2) 6. Foundations of emergent systems design: genetic
programming 7. Foundations of emergent systems design: neural networks 8. Emergent systems design
methodologies based on reinforcement learning (1) 9. Emergent systems design methodologies based
on reinforcement learning (2) 10. Emergent systems design methodologies based on neuro-evolution
(1) 11. Emergent systems design methodologies based on neuro-evolution (2) 12. Emergent systems
design methodologies based on genetic programming 13. Emergent systems design methodologies based
on co-evolution 14. Emergent systems design methodologies for multi-agent systems (1) 15. Emergent
systems design methodologies for multi-agent systems (2)

Evaluation Criteria) Assignment count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216705

Student) Able to be taken by only specified class(es)

Contact)

= Ono (D106, +81-88-656-7509, ono@is.tokushima-u.ac.jp) (Office Hour: :l#H 15:00~ 17:30)
= Mogami (D102, +81-88-656-7505, moga@is.tokushima-u.ac.jp) (Office Hour: Mon. 15:00-18:00
(Refer to the notice of the department in every year.))
Note) o %32 2%, 2 RFRIOREZHERFEIC 2 RO PE & 2 ROEE%2 Lk 5 A TR¥EEZZ T3
T, FEOMRE MR O DICHETH S, o BEEFHH 1~ 1S ITBIL T, LR— MCXDERK
FERHAMi 2177 5.

Visual pattern processing 2 units (selection)
Kenji Terada)- Proressor / Ixeonunioy Suexce, IvoRuaros Sexce axo IELLGENT SysTevs, SYsteus Iwovioy ExGieeRnG

Stephen Karungaru-Githinji- Associate PROFESSOR / IVELIGENT SYSTevs, INFORVATON SUENCE XD INTELGENT Ststevs, Sisteys Iouwtoy ENGNEERING

Target) The basic technologies which replace the visual pattern processing function of man by computer
and their applied technologies are made to master.

Outline) The advanced processing techniques of visual pattern, i.e., the pre-processing techniques, the feature
extraction techniques, the classification techniques of visual pattern, the processing techniques of color
image and their application examples are lectured.

Style) Lecture in combination with Portfolio

Keyword) pattern recognition, vision, image processing

Fundamental Lecture) “Applied Image Processing”(1.0, =p[E4)

Goal) Acquisition of knowledge about the processing theories of visual pattern and their various applied
technologies, and the processing technologies of color image

Schedule) 1. Concept of pattern recognition 2. Statistical pattern classification methodl 3. Statistical
pattern classification method 2 4. Pattern classification method by the structural analysis technique 5.
Pre-processing method of visual pattern 6. Feature extraction method of visual pattern 1 7. Feature
extraction method of visual pattern 2 8. Segmentation method of visual pattern 1 9. Segmentation
method of visual pattern 2 10. Pattern classification method by neural network 11. Pattern classification
method by GA 12. Security image processing 13. Tracking of moving object 14. Texture analysis 15.
The feature extraction method of color image and its application 16. Periodic examination

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216675

Student) Able to be taken by only specified class(es)

Contact)
= Terada (Dr.802, +81-88-656-7499, terada@is.tokushima-u.ac.jp)

15:00~ 17:00(fEEEC L I2 ARl DR Z2 SR T 5 2 L))

Note) o 25E% 321 B BRICIE, 2 IO EEENHIIC 2 KD PE & 2 RROREZ L 5 XA CREEZIT 2
TE, BHEOHBEE WUIRBODIETH D, o FEEFHE 1~ 15 (&, FfROBRBRIT R DI H
BB L OB X 0 EREHT 21772 5.

(Office Hour: H, 7/KIEH

Multimedia Communication Theory and Technology 2 units (selection)
Yasutada Oohamal- Proressor / I¥eoramioy SCesce, INrRATON SCEGE aND INTELLIGENT Svstevs, SsTevs Ivovation” ENGINEERING
Hitoshi Tokushige - Associate PRoFessor / Iioratiox S, INeoryinioy SUECE axp INTELLGENT Sistevs, Sisteys ooy ENGNEERING

Target) This class provides the knowledge necessary to understand fundamental technics for multimedia
information and communication systems, such as coding method of multimedia data, information security,
network security, user authentication, cryptology

Outline) This lecture is focused on multimedia communication theory and technology. Particulary,
Internet Technology, Computer Networks, Satellite Communications, Information Security and Cryptology,
Multimedhia Coding Theory and Its Applications are explained in this lecture.

Style) Lecture

Keyword) Internet technology, computer networks, satellite communications, information security, multimedia
coding theory

Fundamental Lecture) “Advanced Exercise on Intelligent Science”(1.0, =p[I66)

Requirement) Rfic7 L

Goal)

1. fundamental technics for multimedia information and communication systems can be learned
2. Development method for multimedia information and communication systems can be learned
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Schedule) 1. Multimedia Communication Theory and Technology 2. Coding Theory for Multimedia data
(1) 3. Coding Theory for Multimedia data (2) 4. Coding Theory for Multimedia data (3) 5. Digital
data Transmission (1) 6. Digital data Transmission (2) 7. Cryptology (1) 8. Cryptology (2) 9.
Cryptology (3) 10. Information Security 11. Network Security (1) 12. Network Security (2) 13.
Contents Protection for Maltimedia Data 14. User Authentication 15. Digital Signature 16. Assignment

Evaluation Criteria) Assignments count 100%.

Textbook) Printed synopsises of lecture are distributed.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216888

Student) Able to be taken by only specified class(es)

Contact)
= Oohama (C302, +81-88-656-9446, oohama@is.tokushima-u.ac.jp)
= Kitayama .
= Tokushige (C303, +81-88-656-9447, tokusige@is.tokushima-u.ac.jp)

(16:00-18:00))

(Office Hour: HIEH, XIEEH

Integrated Information System Design 2 units (selection)
Minoru Fukumi|- PRoFessoR / Ixroruamoy Stexce, IroRoy SCExce ap INeLLiGeNr Svstevs, Svstevss Iwowamoy Exciveznivg
Takashi Shimamoto- Proressor / Iiuext Nerworks avp Covpure Science, BecraicsL av Eecriovic ENGeeRivG, Systevis Insovarioy ENaiveew

Target) The aim of this lecture is to master the modern design technologies of very large scale integrated
circuits.

Outline) Very large scale integrated circuit (V-LSI) design and production method. Using CAD technology,
VLSI logic design, testing and fabrication are explained. Design of high-speed algorithm and parallel
distributed processing system. Neural network and genetic algorithm for integrated circuit design.

Style) Lecture and excercise

Requirement) It is necessary to get the unit of the mos integrated circuits in master cource.

Notice) In order to get the unit of this lecture, the grduate cource students should have learned
the-state-of-the-art of the modern hardware technology, especially C-MOS integrated circuits.

Goal) This lecture is desighned to provide engineers and scientists with an introduction to the fieled of
VLSI neurocomputing.

Schedule) 1. Embedded software architecture 2. Real-time schedure method 3. System description
language 4. Application specific integrated circuits 5. Power consumption and speed of very large scale
integrated circuits 6. Shared memory and communication mrthod 7. Cash memory and main memory
8. System modeling and documentation 9. Partitioning and performance 10. deta flow graph and finite
state machine 11. Behavior description language and Spec C 12. Control deta-flow graph and function
synthesis 13. Neural computing board diagram using EEPROM-style programmable synapses 14. Layout
patern example 15. Gate-sizing wiring and timing driven 16. Boundary scan and delay estimation

Evaluation Criteria) Unit evaluation contains test and design of VLSI

Textbook) Hardware Annealing in Analog VLSI Neurocomputing, Kluer Academic Publishers

Reference) Electronics Circuits, written by Norio Akamatsu

Webpage) http://titan.is.tokushima-u.ac.jp/ fukumi

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216699

Student) Able to be taken by student of other department and faculty

Contact)
= Fukumi (D210, +81-88-656-7510, fukumi@is.tokushima-u.ac.jp) (Office Hour: JFH|I& LT, /KIEH

15 I ~ 18 IFf, 7272 UAEHIC K D R 26035 2 O CHMEOBICIEET 3. )

Note) Lecturer will show the schedule of this lecture and design technologies.

Parallel and Distributed Processing Systems 2 units (selection)
Takao Shimomura - Proressor / INtuiGewr Systevs, Ivrorwamos Scevce axo Irewuievr Systevs, Sistevs Iwovioy ExciveeRiv

Kenji Ikeda)- Associste PrOFESSOR / INELuceNT Sistevs, IFoRvaTox SCNce o INTELLIGENT SysTews, SySTevs Iwowos ENoeeai

Masahiko Sano - AssociaE PROFESSOR / Apu Iseormarioy Meois ExciveeRivc, Ieorvamioy SEsce axp INTELLGexT Systevs, Systevs Iiwowmoy: ENoiveeRive

Target) This class introduces the knowledge and design skills necessary for developing parallel and distributed
processing systems, and parallel and distributed algorithms.

Outline) Architecutres of parallel and distributed processing systems, fault tolerance of distributed control
systems and the development techniques of distributed systems for Web applications.(Portfolio style).

Style) Lecture in combination with Portfolio

Keyword) WWW, fault tolerance, parallel and distributed processing architecture

Fundamental Lecture) “Web Programming”(1.0, =p[d)

Goal) 1. To understand the architecture of parallel and distributed processing systems, decentralized adaptive
control systems and their fault tolerance, and the design of distributed WWW systems.

Schedule) 1. Parallel and distributed processing architectures 2. Memory and communicaton architectures
3. Parallel and distributed operating systems 4. .Client server model 5. Cluster computing 6. linear
space and normed space 7. small gain theorem and its applications 8. decentralized systems composed of
interconnected subsystems 9. stability of decentralized control systems 10. fault tolerance of decentralized
control systems 11. Servlets and JavaServer Pages 12. Web application servers 13. Web application
systems 14. Web programming frameworks 15. Web programming design patterns 16. Assignment

Evaluation Criteria) Assignment count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216884

Student) Able to be taken by only specified class(es)

Contact)
= Shimomura (C402, +81-88-656-7503, simomura@is.tokushima-u.ac.jp)

8:00)

(Office Hour: Wed 15:00~ 1

Applied Knowledge Systems 2 units (selection)
Jun-ichi Aoel|- ProressOR / INIELGENT SYSTews, INFORMATION SCIENGE AND INTELLIGENT Systevs, Systevs Ivovation” ENGINEERING

Kenji Kita - PRoFEssor / Avue Iveorwarioy Meois EXGNEERING, DNForvamioN SCSCE XD INTELLIGET SysTevs, Systevs Iiwowtioy' ENGINEERING
Masami Shishibori - AssocistE PROFESSOR / INfoRutioy SCeNce, Iieorvarioy Scisce axd INetLiGet Systevs, Systeys Iwovtios ExciveeRiv
Masao Fuketa'- AssocisTE PROFESSOR / INTELLIGENT Systevs, INFoRMATION SCENCE AND INTELLIGENT SYsTeMs, Systewss InNovamioN ENGiNEERNG
I 1

Kazuhiro Morita - Associste PROFESSOR / NFoRATION SCECE, IFORMATION SENCE AN INTELLIGENT Systes, SYSTEMS INovAToN ENGINEERING

Target) The course introduces the basic principle and theory of knowledge-based systems, including natural
language processing systems, voice language processing systems, information retrieval systems.

Outline) Knowledge systems to natural language processing, voice language processing, information retrieval
and document database. Artificial natural language processing systems, such as automatic building systems
of intelligent dictionaries, text understanding and summarization systems, dialog systems, natural language
interface systems, text classification systems, natural language analysis systems and knowledge-based
machine translation systems.

Style) Portfolio

Keyword) knowledge-based system, natural language processing system, speech and language processing
system, information retrieval system, machine translation system

Fundamental Lecture) “Language Modeling”(1.0, =p[g3), “Natural Language Understanding”(1.0, =p&d)

Relational Lecture) “Multimedia Systems and Applications”(0.5, =p[I63)

Goal) To learn various methods for constructing knowledge-based intelligent information systems.

Schedule) 1. Natural language processing systems 1: design and retrieval methods of dictionaries 2. Natural
language processing systems 2: design and implementation of parsers 3. Natural language processing
systems 3: design and implementation of language understanding systems 4. Machine translation systems
1: rule-based and example-based approaches 5. Machine translation systems 2: super-function 6.
Machine translation systems 3: integrated methods 7. Speech and language processing systems 1: design
of language models 8. Speech and language processing systems 2: design of acoustic models 9. Speech
and language processing systems 3: design of search algorithms 10. Information retrieval systems 1:
document retrieval based on vector space models 11. Information retrieval systems 2: retrieval methods
based on inverted index files 12. Information retrieval systems 3: design and implementation of intelligent
document retrieval systems 13. Intelligent multimedia contents processing systems 1 14. Intelligent
multimedia contents processing systems 2 15. Recent topics 16. Assignment
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Evaluation Criteria) Assignment count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216574
Student) Able to be taken by only specified class(es)

Contact)
= Aoe (Dr604, +81-88-656-7486, aoe@is.tokushima-u.ac.jp) (Office Hour: Tuesday 12:50 - 14:20)
= Kita (Dr503, +81-88-656-7496, kita@is.tokushima-u.ac.jp) (Office Hour: Tuesday 12:50 - 14:20)

Intelligent Information Systems 2 units (selection)
Hiroaki Ogatal- Associste ProFessoR / INewucest Sistevs, roruaros Seesce avo Ivteicevr Sysrews, Systevs Iwowros Exoneenive

Hiroyuki Mitsuhara/- Associate PROFESSOR / INTELLGENT SisTevs, INFORATION SCNCE D INTELLGENT SysTevs, SySTEvs INnowtoy ENoieeRG

Kazuhide Kanenishi - Proressor / At Iiroryroy Meois EXGNei, IFoRToy SOESCe b INTELLGENT Systeus, SYSTeys Inovtiox ENGINEERNG

Teruaki Ito'- Associate ProFessoR / Mectvicat Scexce, Meckavicar Exciveekic, INuiGeNr StectuRes av Mechaics Systevs ENGNEERG

Target) Learning the design methods of intelligent information systems such as educational software and
interactive systems.

Outline) Intelligent systems and their mechanics. Intelligent CAIL Intelligent interface. Micro-worlds in
intelligent CAI. Learner-teacher modelling. Knowledge acquisition models. Empirical and analytical machine
learning, e. g., ID3, similarity-, explanation-, and case-based learning. Genetics-based machine learning,
e. g., genetic evolution and co-evolution of production systems, finite state machines, recurrent neural
networks, and strategic knowledge. Concepts of collaborative interface systems based on intelligent
interactions, and their implementation for design support systems.

Style) Lecture and excercise

Keyword) intelligent interface, intelligent educational systems, intelligent agents, CSCW, CSCL, interactive
interface

Fundamental Lecture) “Human Factors”(1.0, =p[[59)

Relational Lecture) “Applied Knowledge Systems”(0.5, =pl[6dh, “Autonomous Adaptive Systems Engineer-
ing”(0.5, =pl&3)

Goal) Acuisition of the design methods of educational systems and interactive systems

Schedule) 1. Overview of Intelligent CAI, History and theories of CAI 2. Intelligent CAI 3. ITS 4.
Learner model, Tutoring model, Theories of CAI 5. Web Based Learning Environment 6. Adaptive
Hypermedia, Personalization 7. Game-based Learning 8. CSCL(Theories) 9. CSCL(Systems) 10.
Knowledge Management, SNS and Education Support System 11. Mobile Learning Environment(Theories)
12. Mobile Learning Environment(Systems) 13. Ubiquitous Learning Environment(Theories) 14. Ubiquitous
Learning Environment(Systems) 15. Summery of Educational Technologies 16. examination

Evaluation Criteria) We will grade based on reports and interactive presentation among students.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216764

Student) Able to be taken by only specified class(es)

Contact)
= %gata é§507' +81-88-656-7498, ogata@is.tokushima-u.ac.jp) (Office Hour: HIEH ~ &MEH: T 5

&~ 6 1)
= lto (M316, +81-88-656-2150, ito@me.tokushima-u.ac.jp)

Note) o $ZE%&ZT 2 BCIX, 2 INFIOEZEREIC 2 MO PE & 2 IRMOEE %2 L5 A TR¥EELXT S
T, BEEQHEE MANUGDDICRIETH S, o BEEEHE 1~ 15 13, ROl X — B L URMK
AR IS & DR 21778 S,

Multimedia Systems and Applications 2 units (selection)
Tetsushi Ueta - ProressoR / Arrue Ivormoy Meis ExciveewG, Iieoramioy SCesce axp INTELLiGest Systevs, Systews Iwowamos: ENciveeRi

Target) Multimedia has become an indispensable part of modern computer technology. This course covers the
theories, models, and systems of basic and advanced methods for designing and implementing multimedia
systems. Latest multimedia Web technologies and some advanced topics will also be discussed.

Outline) The course introduces the theories, models, and systems of basic and advanced methods for next
generation digital contents processing, including (1) intelligent processing for texts, speech, images, and
movies, (2) intelligent media integration, and (3) intelligent human-computer interfaces.

Style) Portfolio

Keyword) multimedia, digital contents, human-computer interface, media integration

Fundamental Lecture) “Language Modeling”(1.0, =p[83), “Applied Image Processing”(1.0, =pEd)

Relational Lecture) “Applied Knowledge Systems (0.5, =p[I6d)

Goal) To learn advanced methods in design and implementation of next generation digital contents processing
systems.

Schedule) 1. Multimedia contents fundamentals 2. Image, video, and audio compression 3. Intelligent
document processing (1) 4. Intelligent document processing (2) 5. Intelligent image and video processing
(1) 6. Intelligent image and video processing (2) 7. Intelligent speech processing (1) 8. Intelligent
speech processing (2) 9. Multimedia storage systems and databases (1) 10. Multimedia storage systems
and databases (2) 11. Multimedia information retrieval (1) 12. Multimedia information retrieval (2)
13. Multimedia Web Technologies (1) 14. Multimedia Web Technologies (2) 15. Recent topics 16.
Assignment

Evaluation Criteria) Assignment count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216703

Contact)
= Ueta (AIT 507, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.jp)

afternoon)

(Office Hour: Wednesday,

2 units (selection)
Fuji Ren|- Proressor / Ivorwmos Suesce, Iivorvatios Stesce o INTELLGENT Sysrews, Systevs Iwouos ExGeeRn
Motoyuki Suzuki - Associate Proressor / Iiroruto Stevc, Ironuroy Suexce ax INLuees Sistews, Sistes [wowtoy ENaNezv

Advanced Affective Computing

Target) To understand novel theories and algorithms of affective computing research fields, such as emotion
information processing and emotion recognition.

Outline) First, concepts of affective computing and emotion are introduced, and basic theories and algorithms
using emotion recognition and other affective computing research fields are lectured. After that, we study
a detail of emotion recognition methods from various media, which is text, speech, and facial expression.
Finally, emotion creating methods and expressing methods for robots are lectured.

Keyword) affective information, emotion recognition, emotion calculation, language understanding, emotion
creating, emotion expressing

Fundamental Lecture) “Artificial Intelligence 17°(1.0), ‘{H A S aBUPE (1.0)

Relational Lecture) “Advanced Machine Translation”(0.5, =p[83)

Goal) Understanding novel theories and algorithms of affective computing research fields, such as emotion
information processing and emotion recognition.

Schedule) 1. Introduction of affective computing 2. Affective computing and emotion 3. Modeling method
of emotion 4. Measuring method of emotion 5. Emotion in linguistic expression 6. Emotional corpus
7. Emotion recognition from text 8. Emotion in sound 9. Emotion recognition from speech 10. Emotion
in still image and movie 11. Emotion recognition from facial expression 12. Emotion recognition from
multi-modal ~ 13. Emotion creating method for robot 14. Applications of affective computing 15.
Affective communication between human and robot 16. Conclusion

Evaluation Criteria) Evaluation is carried out by report.

Textbook) 7L

Reference) 7L

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216601

Student) Doctoral Course Students of Graduate School of Advanced Technology and Science

Contact)
= Ren (C204, +81-88-656-9684, ren@is.tokushima-u.ac.jp)

16:00-17:00 Thursday)
= Suzuki (C202, +81-88-656-9689, suzuki_m@is.tokushima-u.ac.jp)

(Office Hour: 16:00-15:00 Tuesday,
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|Graduate School of Advanced ‘Technology and Science (2011)| ) [DOCTOR’s DEGREE] ) [Systems Innovation Engineering| ) [Information Science and Intelligent Systems|

Advanced Exercise on Intelligent Science 2 units (compulsory)
All teachers

Target) To conduct research leading to the awarding of doctoral degrees.

Outline) To conduct research in the Natural Language Understanding, Document Processing, Multimedia
Information Retrieval, Image Processing, Movie Image Processing, Voice Recognition, Autonomous Agents
Design, Internet Security, Intelligent Software, etc (seminars, portfolios etc).

Style) Lecture in combination with Portfolio

Keyword) information science, software engineering

Notice) Course plan differs depending on the laboratory you choose.

Goal) To present the results of your research related conferences, departmental research meetings, etc.

Schedule) 1. After the student selects the subjects, research can be carried out at the laborator)ﬁ However,
the course contents are as shown below. 2. 2—/¥2 75”5)(—/\"—[35]%(03ﬁﬁ%}u&@f%ﬁiﬂﬁﬁ’\@mm
3. FREAMRICB I 2R - RO G HEBICH T 20178 4. Ay o — VRIOBEEICIED < CM BYR
BUHTRICBI T 2078 5. ELK RBF % v MU —2IC K2 =00 6. VALY F=a—50
Zy U =2 DG & HADRIRHRGEILD 72 ® OELFTRTFRICBT 20% 7. AEVEHSNALI—F
2S5 RANY A VAR AT L 8. DA )V A DIER2EE) & BRI OIRE 2 IR T % 72 O DAY
ANVAREG R Y b T —ZICBT D% 9. PZT A1 A Z 207z Btt a > 7 v I ARKD 72 8 OFfH# B>
25 LORFE 10, HEH XD & OBREEHRITEMIC BT 20128 11, ARG O A S I B 3
0% 12, Web ECOY¥EEE 2 1B - ST TAEICS S WBL ¥ 274 13, RVAJA VI 7 2 —AIC
BUZY 2 AF v —iHilikht 14, HRSFELEEA 2 O 72 DA BREEEAE S 2 5 4 15, Ji RIHER
D72 DIEARNERA A T2 T HOR SR 16, HEHTEEROD 72  OHEARI W 2 v 72 BEE R

Textbook) None

Reference) Using papers for each research field.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216759

Student) Able to be taken by only specified class(es)

Contact)
= Committee Member of School Affair

Advanced Research on Intelligent Science 2 units (compulsory)
Teachers in other colleges or departments

Target) To obtain broad information on recent engineering

Outline) To research a theme in a technology, which is different form the main technology in your field.
Style) Portfolio, Lecture in combination with Portfolio, Lecture and excercise

Keyword) engineering, technology, different field

Requirement) N/A

Notice) N/A

Goal) To learn a recent technology, which is different from the main technology in your field.
Schedule) Choose a theme on technology or engineering, which is different from that in your field.
Evaluation Criteria) Evaluated with portfolio or examination.

Textbook) Ask to teachers.

Reference) Prints

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216760

Student) Able to be taken by only specified class(es)
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|Graduate School of Advanced Technology and Science (2011)| ) [DOCTOR’s DEGREE! ) [Systems Innovation Engineering| ) |Optical Systems Engineering|

Systems Innovation Engineering — Optical Systems Engineering
SYLLABUS OF SUBJECTS

e Integrated Subjects

Human Factors ... YOShida . . ... ouunne et e e e e e e e e [1en
Life Science ... Takagi * TSUJi . . ... trnt ettt ettt e e e e e e e e e 671
Social SCIENCE ... yOKONALA. .. .. ...ttt e et e e [1e7n
Science and Technology Studies ... Tanaka . ...............ouiirontmrintenene et [168]

Management Theory of New Business ... Vice chairperson of School Affairs Committee , Faculty of Engineering

* First-line men with experience of practical DUSINESS .. ... ..eettnnttt ettt ettt e aaiees 1168]
Introduction to Intellectual Property ...Fujii - Yano - lida * Yamauchi « 5801 ...................oia... L168]
Advanced Lecture in Theory of Business Models ...Yamanaka - Yoshida * Tamaari - JEH S5l ... ... ... 169
Long-term Internship (D) ... YamanaKa...................ouueiuneunemue e
Management of Technology ...Yamanaka + Morimoto * Part-time Lecturer. .............ooueueereneenenne.n 1169]
International Advanced Technology and Science 1 ...Murakami................oooviiiininininon...d 70
International Advanced Technology and Science 2 ... Murakami..............ovuerinrenennennnnnnn.d 1L70]
Presentation Method (D) ...Graduate School of Advanced Technology and Science ....................... 170l
Internship (D) .......ooiiiii ittt e 70
Venture Business (D) . ......oononmnie e e 71

e Specialized Subjects
Radio Frequency Solid State Physics ...Nakamura................ouiiiiiiiiiiin i rzn
Engineering of Correlated Electron Matter ...Kishimoto * Kawasaki.............c.oooiuiuiuininan.o... rzn
Nonlinear Optical Devices ... Haraguchi . ... .........oouunetune et et 71
Applied Statistical Physics ...Goto * MO ... .....ttt et ettt 71
Organic Photo-functional Materials ... Tanaka * TezuKa . .........oouiutintnnentn i eaeanans
Advanced Optical Information Systems ...Suyama * Yamamoto .................ooiuiuiuinininanan.n.. 172
Medical Information Systems ... Niki ® KaWata . ... ......uueuteneneenenreneanenteeneeneaneneanennanns 172l
Photonic Semiconductor Device Physics ...Sakai * Naoi * Nishino ...........cooiuiiiiiiiiinnann. k|
Optical and Functional Inorganic Materials ... Tominaga............... ... .. ... ...l 73
Medical and Biological Engineering ... AKutagawa. .................oeiuuneeeuieeeeieaeiaeaeninn.l 73
Visual pattern processing ...Terada * KarUngaru. ... ........uueuterentereneeneareneaneneenenneneenennnd K|
Applied Knowledge Systems ...Aoe - Kita - Shishibori * Fuketa * MOIita . . . ....ovuvutinint it 74
Advanced Lecture on Quantum Nanostructure Semiconductors ...Isu- Kitada...................... 74

e Specialized Exercise and Experiments
Advanced Exercise on Optical System Engineering ... All teachers...............c.cooiiiiiiininen... 12!}

Advanced Research on Optical System Engineering ...Teachers in other colleges or departments....... 74

Human Factors 2 units (selection)

Atsuya Yoshida- PRoressor / Ismure o Soco-Axrs ap Scesces

Target) The objective of this class is to provide students with sufficiently thorough appreciation of the many
facets of the human factors discipline so that they may make use of it to their own doctoral works.
Outline) This class offers a broad and comprehensive overview of the human factors/ergonomics discipline
with four areas of emphasis, (1) historical review of human factors research, (2) human physical,
perceptual and cognitive capabilities and limitations, (3) application of human factors research data in
design, especially in the interface design of computer-based systems, and (4) discussion about the

relationship between the designed system (technology) and people.

Schedule) 1. What is Human Factors 2. Historical Overview of Human Factors 3. Multi-Disciplinary
Aspect of Human Factors 4. Health and Safty Issue of Human Factors 5. Human Psychological
Capability 6. Task Analysis 7. Human Error 8. Universal Design 9. Cognitive Artifact 10. Visibility
and Affordance 11. Human-Computer Interaction 12. Human Information Processing 13. Knowledge
and Mental Model 14. Usability Paradigms and Principles 15. Evaluation and Testing 16. Making
system that makes us smart

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216806

Student) Able to be taken by only specified class(es)

Contact)
= Yoshida (+81-88-656-7897, yos@ias.tokushima-u.ac.jp)

Life Science 2 units (selection)
Hiroshi Takagi - Part-iiMe LecTurer / Fukur Preserorat Universms

Akihiko T'suji - Proressor / Buooacst Rescrios, Biotogiat St axo Tomvotoos, Exirt axo Lire EvviowieviaL Exoeeen

Target) Understanding of significance of protein in biotechnology

Outline) Basics of structure, function and application of protein are introduced

Style) Lecture

Keyword) protein, enzyme, biotechnology

Goal)
1. Understanding of multiple functions of proteins
2. Understanding of principle of protein engineering and its application

Schedule) 1. Introduction of life science 2. History of life science 3. Structure and function of DNA and
RNA 4. mRNA is a template of protein 5. Duplication of DNA 6. Regulation of protein expression
7. Human Genetics 8. Genetic disease 9. DNA diagnosis 10. Structure and function of protein 11.
Principle of gene technology (1) 12. Principle of gene technology (2) 13. Protein engineering 14.
Future of life science (1) 15. Future of life science (2) 16. Preparation of report

Evaluation Criteria) Evaluation by report

Textbook) To be introduced in the class

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216740

Contact)
= Tsuji (G710, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp) (Office Hour: Monday 16:20-17:50)

Note) When you take this class, it is necessary to do preparation for 2h and review for 2h everry 2h class
for your understanding and taking credit.

Social Science 2 units (selection)

yasuyoshi yokohata - Parr-mive LEcTuRER / Stikoky Usversiy
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|Graduate School of Advanced Technology and Science (2011)| ) [DOCTOR’s DEGREE! ) [Systems Innovation Engineering| ) |Optical Systems Engineering|

Target) The mutual relationship of economic activities, the structure and function of economic society, and
the concept and technique of mathematical programming modelling are lectured.

Outline) Not only the mutual relationship of economic activities is explained from domestic and international
points of view, but also the technique of case studies by application of mathematical programming models
is tought using the various kinds of materials and examples.

Keyword) economic activities, structure and function, mathematical programming model

Goal) To understand the mutual relationship of economic activities, empirically explain them using the
mathematical programming model and evaluate the model.

Schedule) 1. Guidance and purpose of this subject 2. Examples of economic activities 1 3. Examples of
economic activities 2 4. Examples of economic activities 3 5. Change in structure of economic society
1 6. Change in structure of economic society 2 7. Function of economic society 1 8. Function of
economic society 2 9. Mutual relationship of economic activities 1 10. Mutual relationship of economic
activities 2 11. Concept of mathematical programming model 12. Technique of model construction 13.
Modelling of economic activities 1 14. Modelling of economic activities 2 15. Evaluation of modelling

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216691

Student) Able to be taken by only specified class(es)

Contact)
= Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Science and Technology Studies (selection)

Ichiro Tanaka - Part-mive Lecturer / #5456

Target) Students are expected to learn the minimum essentials of science and technology studies and their
functions in contemporary society.

Outline) FHAM G IE, FHARMICEIT 2 HIEHEE) & RIS DWT, FhaREER A D Sk 7 THI O A1k
ZHWTIT S TH 5. FIERAT ORI EINEL S 9207 5 72 1930 FARUCHT 72 AR08 & LT
B, &<IT 1970 AENDIRE, EOBH, AR, HRAERELONWICEEZLRI TN, C
DHFEROTITIX, BATEHIR I Z JUE L 2Rl e, W2 OZALASEARHH 2 (i U 72 Fi 2 i
D R, BifiE e OMEFEBRICOVWTEE TS, BT, AEEGUBEOEOKE HA DR
EOR#ZE, ZNZNOERILBERDEND»S5EET S,

Style) Lecture

Goal)

1. B - Beffi i &t D&Y & O AR O B
2. 7B H Y O ORI ER O PR

Schedule) 1. i 2. BHERANOYSE 3 —0 v vkke 3. HEH & =ML LRI O i & 3 —
Oy NHE 2 4 BOOFRRPEERR O E 3 -0y S 3 5 BIRGTOES & itk 2 o s
6. A7 IR & TR Y 20 IR —BRAMIRE S F D3 & Ptk X D HABE 2 7, BRI R & AR et 22 DR 7
MRFEF D ES: & it ib 2D FAEE 3 8. B IMBI D FIR & TEArk 9. pESE i & &R —Bh IR o
FE TR 2 10, TS DI 11, HAICE T 2 EMEED SIERERENDFE 12, HGE
FLMRE 130 BEEENOBIERE 14 Kbz 10 L EEOZAL 15, BEARAM &t oK

Textbook) ERIZMLATL £,

Reference) & CHINL 7,

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216582

Student) KRR E:

Contact)

= Tanaka . (Office Hour: tanaka@kenroku.kanazawa-u.ac.jp)
= TEHEBtR  (Office Hour: HIfED 5 G:If2:81RE305r~ 171RF1557)

Management Theory of New Business 2 units (selection)
Vice chairperson of School Affairs Committee , Faculty of Engineering /R or Evie
First-line men with experience of practical business -Part-TivE LecTURER

Target) New business is the word which means the business to make the most of technical knowledge,
technology, the new idea and which is developed creatively, and that main bearer is the enterprise called
a venture. There is a purpose of this class in providing the knowledge which is necessary, and know-how
and a spirit so that a taking lecture student may establish a venture business.

Outline) 1i/1% % HAHLROMESRDO SN TS, 5 LaBa%22, BUREZ TR 14~ 16 FHICHh T
T PRPEFENY F v — 3 4 1000 #h5Hl Z2HfEL, ZOHEFIEIFERS N, 585G MFNICSE
FHEEZMEEL TO ZEDREMICIADD IFAV, ZOEEEE, 5 LERRICD LT, MR
KOWEREAN & < U K PERIRBBER 2SS U TR S e TE KU EREER NHRRAM,) R3S
FEy TH 5.

Requirement) The person whom the one with the classroom is constructed by the class start time in the
person who doesn’t learn the unit of “Introduction to new business” in the college, and a group are
organized, and it is limited to the person with the intention to make a business plan, and taking lecture
is recognized.

Notice) Being late and a whisper in class should be prohibited strictly. Be careful over and again because it
should dispose of exit and future taking lecture may not be recognized when it is wicked.

Goal) Learning of the necessary knowledge to establish venture business,and the ability which can make a
business plan.

Schedule) 1. Guidance 2. What is the new business? 3. Keynote lecture 4. Theory of a stand-alone
version venture success S. The law knowledge which is necessary for entrepreneur 6. Fund-raising and
capital policy 7. Indirect finance 8. Direct finance 9. The basis of the company management 10. The
elementary knowledge of the business accounting 11. The point of the business plan preparation 12.
Management strategy and marketing 13. Product development and intellectual property 14. Business
plan preparation practice 15. Examination 16. Business plan announcement meeting

Evaluation Criteria) It is evaluated by the presentation (40%) of the written examination (60%) and the
business plan. And, the presentation of the written examination and the business plan is decided to be
recognized only for the taking lecture student who attended it for 2/3 and more of the classes that it is
opened.

Textbook) The summary is distributed every time.

Reference) Several are introduced in the school hours.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216804

Student) he person who hasn’t learned the unit of the new business outline that it is opened with this
learning in all the students enrolled in the graduate school yet is made the target. The number of
completion people may be restricted in the method such as a lottery in case of a taking lecture applicant
many. As for the details, an applicant for taking lecture is to follow those directions because the notice
which showed attention in taking lecture is done.

Contact)
= Vice chairperson of School Affairs Committee , Faculty of Engineering

Note) The man of business that it is active in the forefront every time, and an adviser are invited as an
instructor, and working knowledge is provided for theory plus practice in this class from the specialist’s
position. This class is the thing which is useful enough even if it is taken to the person who aims at a
general enterprise and a laboratory, the employment to the self-governing body and so on.

Introduction to Intellectual Property 2 units (selection)
Akio Fujii - Visiing Proressor, Mikio Yano - Parr-mive Lecturer, AKio lida - PARE-TIME LECTURER
Yasunobu Yamauchi - PAR-TiME LECTURER, - PARF-TIME LECTURER

Target) Understanding the basic systems and importance of protection and practical use of intellectural
property based on some examples.

Outline) It is necessary for a working staff in a company, a university, etc., in a future.It is introduced
the importance to protect and practical use of intellectural property at governments , industrial circles,
univesities and institutes in Japan using potential on scientific techniques. This lecture is treated the basic
systems of protection and practical use of intellectural property particularly based on strategy and invasion
of patent in an organization such as company, university, etc.

Style) Lecture

Keyword) intellectual property, patent law, protect and use of intellectural property
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|Graduate School of Advanced Technology and Science (2011)| ) [DOCTOR’s DEGREE! ) [Systems Innovation Engineering| ) |Optical Systems Engineering|

Relational Lecture) ‘Introduction to Intellectual Property’(0.5)

Requirement) No requierement

Notice) It is necessary to be present at Four days concentrated lecture.

Goal)

1. Understanding concept of intellectural property right.
2. Undestand the Patent Act, the Trademark Actthe Design Act and the Copyright Act.
3. Understanding on basical practical use of intellectural property.

Schedule) 1. BIATANE: (X (B 2. AIGPTAREHIE OBE (R FEES) (BF) 3. MIITENERIE
DBREL GEIT» FPHERIEES) (BF) 4. ﬁﬁ%%tﬁ%ﬁﬁ@% ) 5. REFFED & RRPHERL S (RI)
(BEIE) 6. MIATHHED L E 2 D3RA] (3 KA BIZEAN) (BE) 7. SR DOBIFEDHSE & MIFTAHED
BOT (B 8. LAR— hIE - FHX - RINTIEOHIIE (B 9. %‘.:‘F'ﬂ%‘[]]io) AT -REEE I
ZrhicEI<- (1LA) 10, &1ﬁ%‘7§>%ucfd’o<f\§%f“%ﬂ‘éi SRR Lo RS- (L) 11, BRI
DOBGICEB T ZAIMMEE (5H) 12, DL & RFHERE (RIEF) 13, FRMPEOHI &S/ (ERTEIC K S
HREREET) (BRIH) 14, RRHEOH A & EH (EEREIC & 2 TSt (@) 15, MMEOH]
A ETER RREIC X 2 EREMWEST) @) 16, LR — FHVE - HA - RIETEOBHE EBEER)

Evaluation Criteria) Passing mark is over 60% on the examinations and the reports for each reaching level,
respectively.

Textbook) To be used textbooks made by lecturers.

Reference) Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216755

Student) Able to be taken by only specified class(es)

Contact)
= School Affairs (Office Hour: AIi#n> 5 I :8Ik3057 ~ 171K 1557)

Advanced Lecture in Theory of Business Models 2 units (selection)
Hideo Yamanaka - PRoressoR / PLaie a Desioy Systeis ENGIEERING FoR INRASTRUCTURES, CIVL XD ENVIRONVENTAL ENGINEERING, INTELLIGENT STRUCTURES AND MeckaNIcs SYSTEMS ENGINEERING
Atsuya Yoshida - Proressor / smure o Soco-Aws a0 Soeees, [ Tomoko Tamaari - Assistant Proressor / Cevi ror Cowvumy Reviuizamoy

FEH Bl

Target) £ MJRE AR UKL D70 D E P2 2 FILOMEZ RIS EH T 3.

Outline) - Rt AIEEAHIIK DO D « BEIE LD 72D DE Y X AEFDIEM & €Y 2 2 F MG HEMIC
HHET 2, CnoOoBBICKD, HUSTHEIT 2SRRI 20871, EELWH D - HratkziEs
hZz#ES. - EVRRAEFNE, HUSEE - SEEET T, BERST T, Wi - #Ee 5L, ICT
WHEF LD OMIRT 3. AIBEE, ICT mARIESIFE VR 2" [\W3 5D £ 2020 fFic T2 2L 01
T2EOY A R MEBSETHAROIAED SEH ST S _BBEHT & diHE U Siid 3.

Requirement) /E{EFIFFAIE UC, EBICHEIAT 2 (@AZE, sOEBIXHED) XEHE RS DHIAIZDOWT
1, HFESRICEEL T B T - RRSICBIT 2 A e, HugAldE L vy —ERICHEE<ZZ 0,

Notice) £zt i THitiT 2. HEZFOFMIMELZS, BREBXVOHP K TALT 20T, IET
328, <BEFBPR2FEEVIAETVE > TEPEE) THEEF » 282 cofdii i
TEWTS, e 7—=v 7 (P4 N—HE) TS, ORPE- 10 LY 2 22 70) LEya
bR As e 23234 + 11 H 27 H ()~ 11 A 28 H (H) EIE2E G 1R ~ % 12 /) OfEdi##-2(CT
EVRZZEFIV) * 12 H21 H K HEREFv /282G 130~ 8 150) ORifie * 11 H27 H
()20:15-21:45 A7 BRI TR ZTS. SHEB (ZME 3,000 M)

Goal) AFZETIX, BIERD SN TN B HUSEADOBSED S, EV*X}J@{W:, g g,
e, ICT HEEHT2, IRNTCE2ERTZ &2 HEE
LU, B 252Mtd222 T, RAENELTOBRZHIET.

Schedule) 1. 71 &' A d HEth (FEEKEEEZ) 2. HUsEA & fTBCHE - 3 - EOBER- SR (EEBHT
) 3. HusiFEAERE U ColiH &G A (@Jﬁ@fﬁﬂlﬂﬁ‘*ﬁ) SRR ((A) BRI £50<
D) 4. HIRFFAEIRE U COME & G AR BREOMEN &R, WAEMT () Blle £50<
D) 5. RS 2V U 2 AR O 2 R R e (RIS - 2) 6. N v —
V4720 1000 B A, THEERIITREAH=R GREFGEE, KIITRERES - iHEERE)
7. MU IS D23 2 A —F —HlE U —F 0 R U Fo B EEREEBERR) 8. WRICk2
A< 0, 90 7 — L OWERELZEI: B TATA « BERE GERH), FEEK R REE M
B) 9. fED» BT DD DAL (W 2 E 0 REIRTREE) 10, EESULAEE TEIEOM
M OSHEAGE EHAE ER RS 11, IR E & 72 5 U222l - dlifie o % 2 Al
WO —2 o gy Zalihsid @EEREER) 12, -2 0NEERZ B 725 L2 N-HgiEA: - pilifle o2 2

HAH, AR,
FLARWD, ZEAET 2% H ol

BB D —2 > a v 7lh sl (SRS 13, ICT HE i g SR PE), EENT @@ 5K
FUIE) 14, ICT HHE S B R R BER), EEMNT EEREH) 15, ICT #E & HEE 5
KREEHFZ), FHMNT EEEREER)
Evaluation Criteria) #Z¥ T DHE 20%), FNV—77—2« HRL K—
Textbook) EHEALAS I 5. i, HbFEE LT 3,000 FIEUINT 3,
Reference) Several are introduced in class
Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216842
Student) R RFARLBSIEMPIFEE LAY —a—R, KU, FI¥—a—2D¥¢4
Contact
= Ya?nanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)
BRLEROE R ESROZ &,
Note) o il Sl IC BT 2 A Huldifl & & — KA (088-656-7684, kamikatsu-school@cr-tokushima
-u.ac.jp) ohttp://www.cr.tokushima-u.ac.jp/kamikatsu/article/0018658.html— _EB2FdE s — LR =

&l 80%) THHliT .

(Office Hour: #EREEC &z

Long-term Internship (D) 4 units (selection)
Hideo Yamanakal- Proressor /PG ax Desioy Systevs ENGINGERNG FoR INASTRUCTURES, CIVL aND ENVIRONVENTAL NGINERRING, INTELLIGENT STRucTURES AxD Mecavics Systevs ENGINeeRG

Target) This program is provided long-term internship in the actual industrial companies and so on, doing
a joint study between companies and university on practical problems proposed by the company and
practical experience of management of technologies. Through the long-term internship, the program will
allow students to become a engineer with a core role in researches and companies

Outline) Credits are acknowledged to students who experienced the internship in companies or government
offices of 270 hours during three months or more and presentation to executive officer of the company.
Their fulfillment is evaluated by activity reports during internship and appraisal and interviewed report
from a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by mentors in company and/or government.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216766

Student) Able to be taken by only specified class(es)

Contact)
= Iritani . (Office Hour: (Al EBF & > ¥ —, 088-656-7619,iritani@ee.tokushima-u.ac.jp))
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp) (Office Hour: 7«1+ A7

7 — SRR IR0 SO 2 &)

Note) Students who resister the coop-education program for “Pai-shape” engineers with sense for management
of technology, are able to have a grant-in-aid for travel and so on. Ask committee members of long-term
internship in your course or coordinators of this program.

Management of Technology 2 units (selection)
Hideo Yamanaka - Proressor / Puawne a Desioy Svsteys ExciveeriG For INmastReTiRes, Crvi. av ExvRowvENTAL ExciveekiG, INTELLIGRNT STRucTuRes anp Mechawics SysTevs ENGINEERNG

Emi Morimoto!- Assistant ProFESSOR / P axo Desiey Svstevs ExGiezrin For [NeastaucTurgs, Civit axo EnviRowwetat ENciveerivG, INTELLIGENT STRucTuRes avp Meckavics Systevss ENGINEERING
Part-time Lecturer

Target) About the production management of the automobile industry, it is understood variously from the
point of view such as “research and development”, ”productlon management”, “purchasing” and “quality
control” “marketing” and “cross-cultural management”.

Outline) It learns about the production management. This time, “the automobile industry” specially takes up
the production management of "Honda Motor Co.,Ltd. (following Honda)” even of that in the case, and
the class to appreciate that importance with ranking of technology in management is taken.

Style) Lecture

Keyword) management, management of technology

Relational Lecture) “Management Theory of New Business”(0.5, =p[l68), “Long-term Internship (D)”(0.5,
=pl[60), “Advanced Lecture in Theory of Business Models”(0.5, =p[I6J)

Notice) Face a class when a taking lecture person surely does enough preparation every time. And moreover,
be the worst, but one person one time is to do some remarks every time.

Goal)
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1. The elementary knowledge of management is learned.

2. Ranking of the technology in management and that importance are appreciated.

3. It learns how to solve the various problems which always occur in the spot of the management through
the case study and the business game.

Schedule) 1. Guidance 2. Lecture "What in Management of Technology?” 3. Case report “Rsearch and
development of Honda” 4. Case study “Plan an overseas factory.” A new car development order” 5.
Lecture ” Production management and purchasing” 6. Lecture “Quality control” 7. Case report “The
production management of Honda”,”The supply chain management of Honda” 8. Case study “Plan an
overseas factory.” 9. Case report “The quality control of Honda” 10. Case study “Don’t make material
defects flare up again.” 11. Lecture “Marketing strategy” 12. Lecture “Cross-cultural management” 13.
Case report ”Around the products project of Honda - the two-wheeled vehicle ” 14. Case report “The
path of internationalization of Honda” 15. Case report “The personnel management of Honda” 16.
Summary and questions and answers

Evaluation Criteria) It is evaluated in the remark (40%) in class and the middle, end of a term report
(60% in total).

Textbook) It doesn’t specially use.The summary and so on is distributed every time.

Reference) Several are introduced in class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216615

Student) Able to be taken by only specified class(es)

Contact)
= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

U — SRS S IR ORI R SO 2 &)
= Morimoto (Bl EBHFE £ >~ 4 —, +81-88-656-7619, emi_morimoto@ce.tokushima-u.ac.jp)
Hour: H ~ K (10 Kf ~ 16 IKf))

Note) This class invites seven Honda alumnuni who did work in “research and development”, production
management”, “purchasing”, “quality control”, “marketing” , “cross-culutural management”, and so on as
an instructor, and it is the class to do case report. Even if it is seen nationwide, the trial done like
this is very rare, and it is a precious class. And, an applicant for taking lecture is to attend it in the
guidance to hold it in advance.A schedule is indicated separately.

(Office Hour: +7 4 A7

(Office

International Advanced Technology and Science 1 2 units (selection)
Ri-ichi Murakami!- Proressor / Prootcrioy Systevis ExGiveeRG, MecasicaL ENGNeeRIG, INTELLGENT STRUCTURES ab MEchavIcs Systevis ENGINEERING

Target) This is an intensive course for advanced technology and science in english which is held a summer
vacation in the university of Tokushima. In this course, world trends of advanced technology and science
can deeply be understood. Then the specialized knowledge can be studied in english .

Outline) In this course, an intensive course for advanced technology and science in english should be
attended in a summer vacation of the university of Tokushima. In this course, when the specialized
knowledge for advanced technology and science in english can deeply be understood, the credit will be
surthorized. The report and portfolion on the world advanced technology and science written in english
should be submitted. The evaluation will be done based on the submitted reports and portfolio.

Goal)

1. The advanced technology and science in the world should be studied and then world trends of
technology and science would be understood.

2. The specialized contents on advanced technology and science would be understood in english and then
the power of expression and presentation in english would be improved.

Evaluation Criteria) an enterprising behavior, protfolio and reports

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216650

Student) It is possible for the students of Master’s course and Doctral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90hrs. should be submitted. The students should consult with charge teacher of the
course.

International Advanced Technology and Science 2 2 units (selection)
Ri-ichi Murakami'- Proressor / Probtcrioy Systevis ENGiveeRNG, Meciaicat ENGNEERING, INTELLGENT STRUCTURES ab MEchaNIcs Systevis ENGINEERING

Target) In this course, the students go to the foreign university and then attend to intensive classes on
advanced technology and science in english. The students also study advanced technology and science in
its country and then learn the practical knowledge so that applications of science and technology are
studied.

Outline) In this course, the students attend to intensive classes on advanced technology and science in
english at the foreign university. The students also study the specialized and practical knowledge for
advanced technology and science in english. The credit is authorized based on the reports and portfolio
on the advanced technology and science of the foreign which are written in english.

Goal
1.>Specialized contents of advanced technology and science would be studied and then understand the

trends of thechnology and industry in the foreign.
2. Specialized contents of advanced technology and science would be understood and then the
communication ability would be improved.

Evaluation Criteria) Enterprising behaivior, reports and portfolio.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216651

Student) It is possible for the students of Master’s course and Doctoral course to enroll.

Contact)
= Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.jp)

Note) The portfolio for 90 hrs. should be submitted. The detail is consulted by the charge teacher.

Presentation Method (D)

2 units (selection)
Graduate School of Advanced Technology and Science

Target) Poster and oral presentations, and journal publications are common means of appealing the research
work in various scientific and technological disciplines. It’s undoubtedly important for activating the
research work. The lecture is intending for students to learn most efficient way to appeal their findings
and discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give conference speech by
themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion in international
conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted showing the progress in
preparation of international conferences as well as by presentation records.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216873

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Internship (D)

2 units (selection)

Target) This program is provided to increase knowledge and experience in the actual industrial technology
in various fields. Through the practical experience, the program will allow students to become discerning
and well-balanced researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in companies and/or goverment
offices. Their fulfilment is evaluated by activity reports during internship.

Goal
1.>Grasping internal systems of a company, management, action and strategy to achieve the company’s

oal. (2
2. Igjndergt;nding human relationship and communicative manner in a working society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity reports, and an evaluation record
submitted by supervisers in company and/or government.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216611

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.
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Venture Business (D) 2 units (selection)

Target) Aims of the lecture are doing collaborative works with private enterprises and establishing venture
businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as establishing collaborative
research works with private enterprises. It’s worth to apply their accomplishment to an actual society
beyond the range of a laboratory work.

Goal) Objective of the lecture is to have experience and knowledge of collaborative works with private
enterprises and to mature the works to venture businesses.

Evaluation Criteria) Credits are ackowledged in case of doing collaborative works with enterprises and/or
maturing them to venture businesses. Handouts, reports, and presentation materials, etc. are evaluated to
approve credits.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216596

Note) A possible student should submit portfolios which are evidenced for his/her 90 hours’ extensive work.
Students are advised to ask details about this lecture to their supervisers.

Radio Frequency Solid State Physics 2 units (selection)

Koichi Nakamura'- Associate ProFEssoR / Provicrioy Systevis ENGINEERING, MecivicaL ENGIERING, INTELLIGENT STRUCTURES axb MEcHANIcs Systevss ENGINEERING

Target) This class introduces basis of NMR and applications to studies on superconductivity, magnetism and
ionic diffusion in solid.

Outline) The spectrum, spin-lattice relaxation, spin-spin relaxation, chemical shift etc., which are obtained by
NMR measurements, are introduced and discussed in connection with various physical properties of solids.

Keyword) nuclear magnetic resonance, magnetism, diffusion

Goal)

1. To understand basis of NMR.
2. To understand relationship between various problems in solid state physics and relaxation phenomena
observed using NMR.

Schedule) 1. Introduction to nuclear magnetic resonance (NMR) 2. Zeeman interaction 3. Larmor
precession 4. Magnetization 5. Motion of magnetization under magnetic field 6. Bloch equations 7.
Dipole interaction 8. Magnetic interactions of nuclei with electrons 9. Internal magnetic field in ferro
and antiferro magnets 10. Spin-lattice relazation and motional narrowing of resonance lines 11. Diffusion
in solid and spin-lattice relaxation 12. Relaxation model for diffusion 13. NMR studies on lithium ionic
conductors 14. NMR studies on protonic conductors 15. Application of NMR

Evaluation Criteria) Assignments count 100%.

Textbook) 7z L

Reference) To be introduced in the class

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216790

Contact)
= Nakamura (A216, koichi@pm.tokushima-u.ac.jp)

Engineering of Correlated Electron Matter 2 units (selection)
Yutaka Kishimotol- Proressor / Oprics. Mareriats 4 Devies, Opricat Systeus ENGeeRiNG, Systevis Insovarioy ExGiveeRi
Yu Kawasaki|- Associare Proressor / Maewis. v Device Scmice, Buecrwicat axo Buecreovic Excieekiv, Sistevs Iwovioy ExciveeRiv

Target) In many solid-state materials, new phenomena evolve due to strong electron interactions. In this
Lecture, review will be given on some advanced topics and their applications, including high temperature
superconductivity, metal-insulator transition and strongly correlated electronics.

Outline) New types of superconducting and magnetic phenomena emerge in correlated electron matters. The
term “correlated electron” represents the state of matter where many electrons are strongly interacting
with each other. After an introductory talk on magnetism and superconductivity, review will be given
on some advanced topics, including high temperature superconductivity, metal-insulator transition and
colossalmagneto resistance. Potential application of correlated electron matters to technology is also
presented focusing on spintronics or strongly correlated electronics.

Style) Lecture

Keyword) strongly correlated electron systems, Mott insulator, colossalmagneto resistance, high temperature
superconductor

Goal) To understand basic concepts of correlated electron matter and its application

Schedule) 1. Introduction to correlated electron matters 2. Perspectives of magnetism and superconductivity
in correlated electron matters 3. Electronic states of atoms and ions 4. Magnetic ions in crystal electric
field 5. Introduction to superconductivity 6. How to probe rich properties in correlated electron matters
7. Mott insulator and metal-insulator transition 8. Spin, charge and orbital in transition metal oxides 9.
Colossalmagneto resistance in transition metal oxides 10. Application of transition metal oxides with
correlated electrons 11. High temperature superconductivity 12. Heavy-fermion superconductivity 13.
Electronic states of organic conductors 14. Application of superconductors with correlated electrons 15.
Towards strongly correlated electronics

Evaluation Criteria) Reports on several subjects in lecture

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216622

Contact)
= Kishimoto (A202, +81-88-656-7548, yutaka@pm.tokushima-u.ac.jp) (Office Hour: <2lEH 16:00-17:30)
= Kawasaki (A217, +81-88-656-9878, yu@pm.tokushima-u.ac.jp)

Nonlinear Optical Devices 2 units (selection)

Masanobu Haraguchi- Proressor / Orncat Maeiats ax Devices, Opricat Systeus ExoiveeRi, Svsteus Iwovrioy ExGieeRnG

Target) To understand the principle, tipical structure, advantages and disadvantages of current nonlinear
optical devices. To develop ability to design new devices and solve verious problems for applications.
Outline) Physics of second-order and third-order nonlinear optical phenomena. Principles of electro-optics.
Optical nonlinearities in fibers. Photorefractive materials. Nonlinear optical media. Anisotropic nonlinear
optical media. Dispersive nonlinear optic media. Coupled-wave theory. Electro-optic and acousto-optic
devices. Second-order and third-order nonlinear optic devices. Photonic switches. All-optical switches.
Bistable optical devices. Optical connections.

Style) Portfolio

Keyword) nonlinear optics, harmonic generation, nonlinear optical device, optical switch

Relational Lecture) “Optical and Functional Inorganic Materials”(0.5, =pl[52)

Requirement) Student should have fundamental knowledge of electromagnetic theory, waveoptics, optical
properties of materials and lasers.

Notice) #2372 21J 2B IE, 2 INFHIDEZERHIC 2 KM PH & 2 IFHOEEZ L7 5 A TRFERZZT 3
T &, PEEOMMRE BTG D/ DIZhIETH B,

Goal)
1. Possible to explain princiles, structure and characteristics of optoelectric devices.
2. Possible to explain princiles, structure and characteristics of the second-order nonlinear optical devices.
3. Possible to explain princiles, structure and characteristics of the third-order nonlinear optical devices.

Schedule) 1. Introduction & interview 2. nonlinear optical phenomena 3. Electrooptic effect and its
applications 4. Magnetooptic effect and its applications 5. Acoustoptic effect and its applications 6.
principle of second-order nonlinear effects 7. Second-order nonlinear optical materials 8. Second-order
nonlinear optical devices 9. principle of third-order nonlinear effects 10. third-order nonlinear optical
materials 11. Third-order nonlinear devices 12. Experiment for nonlienar optical phenomena 13. Current
application of nonlinear devices 14. Photonic crystal 15. Integrated optical devices

Evaluation Criteria) Activity:20%, reports:40% and oral examinations:40%

Textbook) After interview, we will decide suitable text books.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216850

Contact)
= Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.jp) (Office Hour: 16:05-18:00)

Applied Statistical Physics 2 units (selection)
Nobuo Goto|- Proressor / Oprica Maresis o Devies, Opricat Systeus Excieeriv, Systevis Iovmoy ExciveeRn

Atsushi Mori - AssocisTE PROFESSOR / Orricat Mireisis o Devices, Opricat, Systevis EGINGERNG, SSTEMS INNOVATION ENGINEERING
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Target) Learn to apply the statistical physics

Outline) Concerning the mechanisms and phenomena in materials processing, lectures are given in method
for analyzing the results on the basis of the statistical physics.

Style) Lecture

Notice) #3232\ ZPICIE, 2 BERDBEERFRIEIC 2 RO P & 2 B OIE 2 L7 5 A TR 2
T &, EHEOMMEE RO DI ETH 2D,

Goal)
1. points of view in statistical physics
2. applying statistical physics to the practical problem

Schedule) 1. Thermodynamics of non-equilibrium and non-uniform systems I
non-equilibrium and non-uniform systems II 3. Thermodynamics of non-equilibrium and non-uniform
systems III 4. Advanced statistical mechanics I 5. Advanced statistical mechanics II 6. Advanced
statistical mechanics III 7. Exercise I 8. Examination I 9. Advanced statistical mechanics IV ~ 10.
Advanced statistical mechanics V  11. Advanced statistical mechanics VI ~ 12. Transport phenomena I
13. Transport phenomena II 14. Transport phenomena III 15. Exercise II 16. Examination II

Evaluation Criteria) 60 }iUl &2 A#KE 32,

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216577

Contact)
= Mori (Opt.407, +81-88-656-9417, mori@opt.tokushima-u.ac.jp)

MofgrhiEz ZET S0, )

2. Thermodynamics of

(Office Hour: &7 4 A7 7 —I%, %

Organic Photo-functional Materials 2 units (selection)
Hitoshi Tanakal- Proressor / Oprica. Mareriats a0 Devies, OpricaL Systevs EXGNEERING, Systevts Insovarioy ENGiNeeRG
Yoshihiko Tezukal- Associate ProFessor / Opricat Mareriats axp Devies, Opricat Systeus ENGieeRiG, Systevis Insovmox ExciveeRi

Target) The objective of this course is to develop basic and practical knowledge of chemistry that is
required to design, synthesize, and construct organic materials with desired functionality.

Outline) Physical and chemical properties of molecules and molecular assemblies. Molecular design for
functional materials based on the molecular structure. Synthetic method for constructing desired molecular
structures. Molecular design, and characteristics of organic photo-functional materials (Tanaka). Physical
and chemical properties of conjugated m-electron system and its application for opto-electronic devices
(Tezuka).

Style) Portfolio

Relational Lecture) “Optical and Functional Inorganic Materials”(0.5, =p[I32)

Notice) You have to prepare for next lesson and review that day’s lesson for 2 hrs respectively against 2 hr
lesson to understand the lesson and acquire the credits.

Goal)

1. to enable a student to understand functionality of organic materials in terms of their molecular structures.
2. to enable a student to construct practical routes for synthesizing desired molecules.

Schedule) 1. Introduction to organic materials 2. Atomic groups expressing photo-functionality (1) 3.
Atomic groups expressing photo-functionality (2) 4. Generation of photo-functionality by molecular
assembly 5. Chemical modification (1): incorporation of functional atomic groups 6. Chemical
modification (2): incorporation of functional atomic groups 7. Chemical modification (3): polymerization
and polymer reaction 8. Spectroscopic analysis of molecular structure 9. Introduction to m-electron
conjugated molecules 10. Synthesis of n-electron conjugated molecules 11. Properties of m-electron
conjugated molecules (1) 12. Properties of n-electron conjugated molecules (2) 13. Applications to
organic conducting materials 14. Applications to organic electroluminescence devices 15. Applications to
organic solar cells

Evaluation Criteria) Term papers and oral examination.

Textbook) Text books will be decided after interview.

Reference) — to be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216899

Contact)
= Tanaka (Opt.211, +81-88-656-9420, tanaka@opt.tokushima-u.ac.jp)
= Tezuka (Opt.307, +81-88-656-9423, ytezuka@opt.tokushima-u.ac.jp)

Advanced Optical Information Systems 2 units (selection)
Shiro Suyama - Proressor / Orncat Maeiais a Devies, Oprica Sisteus Exciveing, Sisteus Iowtoy ENiezv
Hirotsugu Yamamoto|- Associate Proressor / Orrcat Magisis o Deviss, Oprica. Sisteus ENGEERIG, Sisteys [owtox ENGNEERING

Target) To understand an architecture, design, and device in optical information systems.

Outline) Information processing systems using optoelectronics devices and technologies which include lasers,
light emitting diodes, spatial light modulators, nonlinear recording devices and holographic technology:
holographic systems, optical computing systems, three-dimensional display systems, optical recording
systems, and optical measurmeut systems. This course is performed with lecture in combination with
portfolio.

Keyword) infomation photonics, optical computer, optical information processing, information optics

Goal)

1. To understand the availability of light in optical information system
2. To understand the relation between information photonics and other technology
3. To develop a new architectur of optical information system

Schedule) 1. Intoroduction to optical information system 2. Optics in optical information system (1) 3.
Optics in optical information system (2) 4. Light source and detector in optical information system 5.
Optical modulator in optical information system (1) 6. Optical modulator in optical information system
(2) 7. Analog optical information system (1) 8. Analog optical information system (2) 9. Digital
optical information system (1) 10. Digital optical information system (2) 11. Optelectronic information
system (1) 12. Optelectronic information system (2) 13. Information comunication technology and
optical information technology 14. Biomedical optical measurement technology and optical information
technology 15. Biotechnology and optical information technology 16. Examination

Evaluation Criteria) Report 100%

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216836

Note) FEEZ T ZIKICIZ, 2 KR EZERFRIEIC 2 RO FH & 2 R OEEZ L7 S A THREERZITS C
&, PEOMR & BAIUG O/ DI TH 5.

Medical Information Systems 2 units (selection)
Noboru Niki!- Proressor / Ornca Marisis s Devices, Orricat Systeuis EXGINEERNG, SysTevs [wovamioy” ENGINEERING

Yoshiki Kawata'- Associate Proressor / Ormcat Msewists as Devices, O Systevs Exoiveerise, Systevs Iovmos ExciveeRg

Target) To understand the fundamental concepts of digital environment for medical diagnosis. To learn the
design methods of medical information systems.

Outline) This course introduces the design and the implementation of digital environment for medical
diagnosis based on the various technologies including medical image data acquisition and retrieval,
computer aided diagnosis using multimodal medical data sets.

Style) Portfolio

Keyword) imaging technology, computed-aided diagnosis systems, digital environment for medical diagnosis

Relational Lecture) “Medical and Biological Engineering”(0.5, =pI73)

Goal)

1. To understand medical imaging techniques.
2. To understand various techniques of computer-aided diagnosis.
3. To understand the fundamentals of digital environment for medical diagnosis.

Schedule) 1. Introduction 2. Imaging techniques 3. Image processing techniques 4. Pattern recognition
techniques 5. Visualization techniques 6. Virtual reality/Mixed reality techniques 7. Design of
computer-aided diagnosis systems 8. Implementation of computer-aided diagnosis systems 9. Design and
implementation of fundamentals of digital environment for medical diagnosis and therapy 10. Design
of medical information systems (1) 11. Design of medical information systems (2) 12. Design of
medical information systems (3) 13. Design of medical information systems (4) 14. Design of medical
information systems (5) 15. Advanced medical information systems

Evaluation Criteria) Report 100%

Textbook) Reference books are introduced to each topics.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216556

Contact)
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= Niki (Opt.507, +81-88-656-9430, niki@opt.tokushima-u.ac.jp)
= Kawata (Opt.508, +81-88-656-9431, kawata@opt.tokushima-u.ac.jp)
Note) Preparation (2hrs) and Review (2hrs) are required to take this lecture (2hrs).

Photonic Semiconductor Device Physics 2 units (selection)
Shiro Sakai - Proressor / Mirist 4o Device Scexce, ELecrmicas avp Frcmovic EGNEERNG, SysTeys Ivovaros’ ENGNEERNG

Yoshiki Naoi - Associate ProFessor / Mirist. axp Device Scexce, BLecrwicat s BLecmovic EXGNEERIG, Systeys Iwovrion ENGiveeRG

Katsushi Nishino|- Associate Proressor / Mueis. s Device Scmice, Buecricat axp Euecreovic Exaivezriv, Systevs Iiwovioy Excivesiv

Target) To understand the device physics and fabrication technique of photonic semiconductor devices..

Outline) Interaction of photons and electrons in semiconductors, physics of superlattice semiconductors and
their applications as photonic devices. Crystal growth of semiconductors and heteroepitaxy.

Style) Lecture

Keyword) semiconductor, photonic device

Relational Lecture) “Optical and Functional Inorganic Materials”(0.5, =pl[52)

Goal)
1. To understand device physics of photonic devices in terms of interaction of photons and electrons
2. To understand device physics of quantum effect devices
3. To understand crystal growth and related technologies for fabrication of photonic devices

Schedule) 1. Introduction 2. Energy band structure of semiconductors 3. Quantum statistics of electrons
in semiconductors 4. Carrier transport in semiconductors 5. Quantum devices and superlattice 6. Light
absorption in semiconductors (interaction of electrons and photons) 7. Photocinductivity, photovol and
photodiode 8. Physics of light emission of semiconductors 9. Radiative recombination, non-radiative
recombination, stimulated emission and spontaneous emission 10. Light emitting diodes and lasers 11.
Devices for optical communication 12. Crystal growth of substrates for photonic semiconductor devices
13. MOCVD and MBE 14. Fabrication of Ohmic contact 15. Nano-photonic devices and fabrication
technology 16. Examination

Evaluation Criteria) Report 50%, Examination 50%. More than 60% is required to pass this class.

Textbook) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216839

Contact)
= Sakai (E ¥ 2 R A-3, +81-88-656-7446, sakai@ee.tokushima-u.ac.jp)
= Naoi (E # 2 B4R A-4, +81-88-656-7447, naoci@ee.tokushima-u.ac.jp) (Office Hour: & IZ2#F}

DigRESHT s L)

= Nishino (E #f 2 &/ A-5, +81-88-656-7464, nishino@ee.tokushima-u.ac.jp)

Note) #Z¥%Z T ZBHCIE, 2 RIOFEZERHEIC 2 KO TEH L 2 HROBEEZ LS A TR¥EERI S C
&, PEEDOHYE L MAIS D= DI LETH S,

Optical and Functional Inorganic Materials 2 units (selection)
Kikuo Tominaga - Associate Proressor / Mseris a0 Device Scexce, Eieermios a0 ELecreovic ExGeeriG, Systevs Iwowros Exoieean

Target) This cource aims to learn the fundamentals of material science of such as single crystals, polycrystals
or amorphous films for optical and functional materials. At the same time, the synthesis methods of
various films, their evaluation techniques and the propagating optical beam and acoustic waves in crystals
are lectured.

Outline) Fundamentals of crystal science is lectured at first. Optical and electronic processes in optical and
functional materials such as single crystals, polycrystals or amorphous films are followed. Advanced solid
state physics of semiconductors, dielectric and ferroelectric materials are included. Synthesis methods
of optical and functional crystals and films, evaluation methods of film properties are also contained.
Electro-optical and piezo-electrical effects and solid state physics relating with their effects, characterization
of crystals, symmetry elements of crystals and material constants,optical properties of crystals, electro-optical
effects and nonlinear effects, piezoelectricity, acoustic waves in crystal,interaction of phtons and phonons in
crystal, synthesis methods of thin films (PVD method; electron beam evaporation, MBE, sputtering, laser
ablation), film properties (charaterizations of electrical, optical and mechanical properties) are included.

Style) Lecture and excercise

Keyword) functional material, semiconductor device, crystal optics, thin film technology, deposition
techniques of thin films

Relational Lecture) ‘Photonic Semiconductor Device Physics!’(0.5), “Nonlinear Optical Devices/’(0.5)

Goal) Understanding of the solid state physics of piezoelectric materials and functional thin films

Schedule) 1. Characterization of crystals 2. Symmetry elements of crystals and material constants 1 3.
Symmetry elements of crystals and material constants 2 4. Optical properties of crystals 1 5. Optical
properties of crystals 2 6. Electro-optical effects and nonlinear effects 1 7. Electro-optical effects and
nonlinear effects 2 8. Piezoelectricity 1 9. Piezoelectricity 2 10. Acoustic waves in crystal 1 11.
Acoustic waves in crystal 2 12. Interaction of phtons and phonons in crystal 13. Synthesis methods
of thin films 1(PVD method; electron beam evaporation, MBE, sputtering, laser ablation) 14. Synthesis
methods of thin films 2(PVD method; electron beam evaporation, MBE, sputtering, laser ablation) 15.
Film properties (Charaterizations of electrical, optical and mechanical properties) 16. Exercise

Evaluation Criteria) Reports for each theme and examination

Textbook) Tomoya Ogawa:Fundamentals in Crystal Engineering, Shoukabou (in Japanese) and Shunichi
Gonda, Applied Handbook of Thin Film Depositions, (NTS )(in Japanese)

Reference)
o JIlift, SRR ML, =JbHik
o HASEMHRBBIRLYG - EFHRIEE 166 ZE 2, BWIEEIO BT (UGET 2 ), Ohmsha

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216896

Student) Able to be taken by only specified class(es)

Contact)
= Tominaga (E # 2 Fd A-6, +81-88-656-7439, tominaga@ee.tokushima-u.ac.jp)

Note) This lecture will be given in English.

Medical and Biological Engineering 2 units (selection)
Masatake Akutagawa - Associate PRoressor / Biecraios s Eieerovic Sistevs, Eieermios, avo Euecrhoic Evoeenic, Systevs Iwowos Exoneeaie

Target) Various applications of electronic technologies to medical fields are decsribed.

Outline) Fundamental approaches to apply engineering such as electronics to medical fields including
diagnosis, treatment and alternative function are described in relation to life sciences such as physiology,
biomechanics and so forth. Typical systems of medical instruments are introduced. The development of
new technologies based on the intelligent functions of living bodies are presented. Functional characteristics
of the nervous system and their application to information processing and control are discussed.

Style) Lecture in combination with Portfolio

Goal) 1 Biological signal measurement 2 Biological signal processing 3 Medical systems

Schedule) 1. Introduction of medical engineering 2. Introduction of measurement of biological signal 3.
Electrical measurement methods 4. Magnetic measurement methods 5. Ultrasonic measurement methods
6. Other measurement methods 7. Biological signal processing methods 8. Examples of biological signal
processing 9. Biological system identification 10. Measurement of brain functions 11. Measurement of
other functions 12. Biological monitor 13. Analysis of electrical properties of tissue 14. Examples
of medical diagnosis technology 15. Examples of medical treatment technology 16. Medical prosthesis
technology

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216558

Contact)
= Akutagawa (T ’#EBEESM 3 Bl C-5, +81-88-656-7477, makutaga@ee.tokushima-u.ac.jp)
Hour: Thu. 18:00 - 20:00, Fri. 17:00 - 18:00)

Note) This lecture will be given in English.

(Office

Visual pattern processing 2 units (selection)
Kenji Terada- Proressor / Iy Suesce, Ivorvamos Suesce avo IiewuGeNr Systevs, Systeus Iwowrioy ExeiveeRng

Stephen Karungaru-Githinji - AssociaTe PROFESSOR / INEGENT Systevs, oRVATION SCENCE b INTELUGENT SYSTevs, SYSTEVS InsowToN ENGINEERIG
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Target) The basic technologies which replace the visual pattern processing function of man by computer
and their applied technologies are made to master.

Outline) The advanced processing techniques of visual pattern, i.e., the pre-processing techniques, the feature
extraction techniques, the classification techniques of visual pattern, the processing techniques of color
image and their application examples are lectured.

Style) Lecture in combination with Portfolio

Keyword) pattern recognition, vision, image processing

Fundamental Lecture) “Applied Image Processing”(1.0, =p[E4)

Goal) Acquisition of knowledge about the processing theories of visual pattern and their various applied
technologies, and the processing technologies of color image

Schedule) 1. Concept of pattern recognition 2. Statistical pattern classification methodl 3. Statistical
pattern classification method 2 4. Pattern classification method by the structural analysis technique 5.
Pre-processing method of visual pattern 6. Feature extraction method of visual pattern 1 7. Feature
extraction method of visual pattern 2 8. Segmentation method of visual pattern 1 9. Segmentation
method of visual pattern 2 10. Pattern classification method by neural network 11. Pattern classification
method by GA 12. Security image processing 13. Tracking of moving object 14. Texture analysis 15.
The feature extraction method of color image and its application 16. Periodic examination

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216676

Student) Able to be taken by only specified class(es)

Contact)
= Terada (Dr.802, +81-88-656-7499, terada@is.tokushima-u.ac.jp)
15:00~ 17:00(fFE Z & IZ 2R OERE 2T 5 2 &)
Note) o #ZE%EZIF B BRICIX, 2 R OERFEIEIC 2 KFEOTH & 2 KEOEEZ LS A TR¥E2ZT3
T &M, EOMGE RIS OZOICMHETH S, o FEERHH 1~ 15 1%, ZHEBRORBITHRbNSIH
BE X Ol kK 0 EREFHi 2177 5.

(Office Hour: H, ZKIEH

Applied Knowledge Systems 2 units (selection)
Jun-ichi Aoe|- ProFESSOR / INTELIGENT SYSTEVS, INFORMATION SCIENCE AND. INTELLIGENT Systevs, SYSTEMS INNovATION ENGINEERING

Kenji Kita/- Proressor / Aruep Iroros Mao Excieeki, Iroraroy Susce s INLucest Sistevs, Sistews [wotos ENGNEERING
Masami Shishibori - AssocisTE PROFESSOR / INfoRuTioy SCeNCE, INeorvarioN SCESce xD INTELLIGENT SysTevs, Systevs Iiwowtos ENciveeRive
Masao Fuketa - AssociaTE PROFESSOR / INTELIGENT Systevs, IroRwation SCENGE XD INTELLIGENT SysTevs, Systevs Iiwovarioy ENcivezRi
i

I
I
I
Kazuhiro Morita - Associste PROFESSOR / INeoruiTioy S, IeoruaTox SUNCE b INTELLIGENT Systes, Systeys Iwovton ExciveekG

Target) The course introduces the basic principle and theory of knowledge-based systems, including natural
language processing systems, voice language processing systems, information retrieval systems.

Outline) Knowledge systems to natural language processing, voice language processing, information retrieval
and document database. Artificial natural language processing systems, such as automatic building systems
of intelligent dictionaries, text understanding and summarization systems, dialog systems, natural language
interface systems, text classification systems, natural language analysis systems and knowledge-based
machine translation systems.

Style) Portfolio

Keyword) knowledge-based system, natural language processing system, speech and language processing
system, information retrieval system, machine translation system

Fundamental Lecture) “Language Modeling”(1.0, =p[83), “Natural Language Understanding”(1.0, =p[84)
Relational Lecture) “Multimedia Systems and Applications”(0.5, =p[[63h
Goal) To learn various methods for constructing knowledge-based intelligent information systems.

Schedule) 1. Natural language processing systems 1: design and retrieval methods of dictionaries 2. Natural
language processing systems 2: design and implementation of parsers 3. Natural language processing
systems 3: design and implementation of language understanding systems 4. Machine translation systems
1: rule-based and example-based approaches 5. Machine translation systems 2: super-function 6.
Machine translation systems 3: integrated methods 7. Speech and language processing systems 1: design
of language models 8. Speech and language processing systems 2: design of acoustic models 9. Speech
and language processing systems 3: design of search algorithms 10. Information retrieval systems 1:
document retrieval based on vector space models 11. Information retrieval systems 2: retrieval methods
based on inverted index files 12. Information retrieval systems 3: design and implementation of intelligent

document retrieval systems 13. Intelligent multimedia contents processing systems 1 14. Intelligent
multimedia contents processing systems 2 15. Recent topics 16. Assignment

Evaluation Criteria) Assignment count 100%.

Textbook) To be introduced in the class.

Contents) |http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216575
Student) Able to be taken by only specified class(es)

Contact)
= Aoe (Dr604, +81-88-656-7486, aoe@is.tokushima-u.ac.jp) (Office Hour: Tuesday 12:50 - 14:20)
= Kita (Dr503, +81-88-656-7496, kita@is.tokushima-u.ac.jp) (Office Hour: Tuesday 12:50 - 14:20)

Advanced Lecture on Quantum Nanostructure Semiconductors 2 units (selection)
Toshiro Isu- Proressor / st or Teemower aw Seevce, | Takahiro Kitadal- Associare ProFessor / INsmute oF Tecoo6y av Sexce

Target) This lecture aims at understanding basic concepts of the quantum effects of semiconductor
nanostructures based on materials science and various technologies for device applications.

Outline) This lecture introduces characteristics of quantum structures and technologies of the device
applications, based on quantum mechanics, semiconductor physics, materials science and photonics.
Advanced technologies of fabrication and measurements and recent topics of the research are also
introduced.

Style) Lecture

Goal) To understand materials science and application technologies of nano structure semiconductors

Schedule) 1. Electronic states in semiconductor quantum structures 2. Electronic properties of quantum
stutures 3. Optical properties of quantum stutures 4. Fabrication technologies of semiconductor
nanostructures 5. Evaluation technologies of crystals 6. Evaluation technologies of nanostructures 7.
Analysis of elctronic properties 8. Analysis of optical properties 9. Quantum effect devices 10.
Nonlinear optical responces of semiconductors 11. Responces of optical micro cavity 12. Research
progress in quantum nanostructure semiconductors 13. Ultrafast optical devices 14. Quantum information
devices 15. Topics of recent advanced research (1) 16. Topics of recent advanced research (2)

Evaluation Criteria) Assignments

Textbook) None

Reference) To be introduced in the class

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216907

Contact)
= Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp) (Office Hour: Tue -Thu 10:00-14:00)

Advanced Exercise on Optical System Engineering 2 units (compulsory)

All teachers

Target) This subject is especially provided in order to deepen the syudy, and must be taken under the
guidance of a faculty in major field of study.

Outline) Exercises related to research theme are performed.

Style) Portfolio

Keyword) optical engineering

Goal) To obtain deeper knowledge regarding research theme.
Schedule) 1. Guidance 2. Exercise 3. Report

Evaluation Criteria) Assignments count 100%.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216827
Student) Able to be taken by only specified class(es)

Contact)
= Inoue (Opt.310, +81-88-656-9416, inoue@opt.tokushima-u.ac.jp)

Advanced Research on Optical System Engineering 2 units (compulsory)
Teachers in other colleges or departments
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|Graduate School of Advanced Technology and Science (2011)| ) [DOCTOR’s DEGREE! ) [Systems Innovation Engineering| ) |Optical Systems Engineering|

Target) This subject is essentially provided in order to deepen the research, and must be taken under the
guidance of a faculty in other field of study.

Outline) Exerecises related to research theme are perfomed.
Keyword) research, optical engineering

Goal) To have wider knowledge regarding research theme.
Schedule) 1. Guidance 2. Research 3. Report

Evaluation Criteria) Assignments count 100%.

Textbook) To be introduced in the class.

Reference) To be introduced in the class.

Contents) http://cms.db.tokushima-u.ac.jp/cgi-bintoURL?EID=216828
Student) Able to be taken by only specified class(es)

Contact)
= Inoue (Opt.310, +81-88-656-9416, inoue@opt.tokushima-u.ac.jp)
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