i G P i

Advanced Control Theory

2 HfZ (GEIR)
IR B - 882 o AT LAVET 2R BLETAET 212 BRETFL AT LRE
KB ToFE - Wl ) v A7 DA TYER BRETFAETY -2 BRETF VAT LHBE

(BZEHM] RGO HINE, REEZEMEEIC D < GlHR 3G Z e 5 2
ETHB. £, BEESATFLD VL, FBAHIASER (LMIs) i35 <
AT LADENTEZE LI DN T HIEET 3,

(28] R AR 2R I I SR D B Rp I 2 R B 5 B2 CRtib 3 2 RS RS
bV, ZANEEIGIESLZ 1 AT 1 HATHER & kO FE TG TtE 3
EVWSHERH S, ZDESBFEOH»S, K#HEHZTIIEIC, KL ¥
L—2 %2 2 5EEHHT S, RIZ, BH5EYATLDI VL, JIVA
EHE AR IC DWW TR, BPBATIIASER (LMIs) 2 W7z o R 7 L O ffffrid
PONA MEIZOWTFEHT 2. ARHIK, THEICBET2RHTHS. Gif
#IER)

(#Z2EE ] G

(F—U—F] BEL X221 —%, u RN, E5ESAFLD) VL, #
JEAT AT

(ZefrFtH) T 25 2560y (1.0)

(BEREE]  THIEEEG 20 0.5), Tl 2 7 28%5 R 0.5)

UgleEiek] ooy ifat, SERECEOEEEFGRZ it & U ClEERE21T5.

g LonE] ) —rZ2LorDE32E, PH -HEZ2T5Z

(2152 HEE)
1REEZEREICB T2 > A7 LG ICB T 22 B E S 2 (¥ 2MH ~ 5

[BlH)
2. L X 2 L—YOREHERER TS (%E 1 8H, 6HH, 7HH)
3.EFEVAT LD N LD REBFET 2 (B9 RIH ~ 12 [ H)
4. BT IARGE R 2 W2 v 2 7 L Ok 2BE T3 #3# 13 1H ~ 15
[BlH)

€2 )|
LEHEL 2L —2EEFEDESHLDD
2. 7N DEEE, A2 v Exht
3. 175 2 KigA & EEtk:

4. ATHIgEI:

5. RREABAEL L ¥ 25 L DO&AiM:
6. il ¥ 21 —%

7.9 71w FHTEA DL

8. B akER BIEHEE 1 B8 X O 2 OERE )
9. )V E ) VLR
10. 5T AT LD ) VL
11. ¥ A5 L 7 )V L DFHRE
12. ¥ A5 L VA &I RE
13. BIATIIAE R
14. BUETHIARERIC K B & 2 7 L f#FT
15. TN & b lgH
16. %Al B EEE 3 8 X O 4 O @A ETHi)
ORGERHIALHE] & U CEiiiadiic X 3.
(BEE] AL 20,
[(ZE &K
(B2 5 Y] http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216724
[RFRAEAE]
(A% ]
= A% (E i3 Bt C-8, 088-656-7466, kubo@ee.tokushima-u.ac.jp) MaiL (4
7 4 A7 9 —: HiEH 8:30~ 9:30, AlEH 17:00~ 18:00)
= KE (E #i (C-7), +81-88-656-7467, hide-o@ee.tokushima-u.ac.jp) Mai.


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216724
http://pub2.db.tokushima-u.ac.jp/ERD/person/10728/profile-ja.html
http://pub2.db.tokushima-u.ac.jp/ERD/person/185989/profile-ja.html
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=215953
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216037
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=216723
http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=216724
mailto:kubo@ee.tokushima-u.ac.jp
mailto:hide-o@ee.tokushima-u.ac.jp

Advanced Control Theory

2 units (selection)
Tomohiro Kubo - Proressor / Eiecrmicat av Eicrmonic Stsrews, Eieemicat avp Euecrronic ENciveskinG, Systeuss wowmioy EXGINEERING

Hidetoshi Oya - ASSOCIATE PROFESSOR / ELecTRicaL AND ExgcrroNic Systevs, BigcTnicar N ELECTRONIC ENGINEERING, SYSTEMS INNOVATION ENGINEERING

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)

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

. State variable transformation and equivalence of systems
. Linear-quadratic regulator
. Solving Riccati equation
. Examination for the first half (for goals 1 and 2)
. 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.
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