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BEDBR - IE Objectives and Outline of the Course

H [2 2T LHEER] IC5IRE, BAHEEROHE S, O, ZEHRBEHE S X T LOXRGHILBERAHIE - AJgAlofGoE
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YV —FVORKNMEREMPE) -Zdi e LE-ERERE ZNSOABICOWTHERT 5.

ZL | This lecture studies the principles of optimal control. The course addresses the derivation of the conditions for controllability
and observability, and the synthesis of observers and regulators. Then, it considers the Bellman's dynamic programing theory,
the pontryagin's maximum principle and their applications.

F2BDEEBRE Learning Objectives

H | > X7 LORGIENE L AIEAEDERE B, BLUOZINOHNEWVCHRERICH D L2 BEST D L.
L¥aL—20EKROBREERNTESDZ L.
F T Y= NORROER & R/NRTTF TP —NOERFIENEBRTESL L.
LE2L—REFATH—NDHBEL TIEBRTED L ZEBRTH L.
EBEFHRAECEAMEL TE, LQHECBENBRTES Z L.

% | To understand concepts of the controllability and observability of linear dynamical systems, and its duality.

To understand the regulator and its synthesis.

To understand a concept of the observer and minimum-order observer, and the procedure of its synthesis.
To understand the concept of separation theorem with respect to the regulator and observer.

To formulate the optimal control problems and to understand the solution for the LQ problems.
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28 BIEDERE OHEEE / Fulfillment of Course Goals (JABEE BEERIB D &)
H

BBEHE S X T LOEEN+HICTE, EENCHABEICE TN TE S Lhkt 5.

ERBEN ST R TICh> TEBETETWS.

M55 L GERBROBEAEBRTETWLDED, ZTNOoDYENEROIBEN P CAR+H9TH S.
ERBEZICEIS2EEI BB TETLARL.

Able to comprehend all items listed in the Achievement Level. Students can synthesize optimal control systems and it can

be applicable to the high-level control problems.

Able to understand all items listed in the Acheivement Level.

Able basically to understand the items listed in the Achievement Level. However, understanding of their physical meanings

is insufficient.

Unable to comprehend the items listed in the Achievement Level.

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | BAGIEERA~ADOEA LR | HHAGEERD S RAHEER~DOEA,
T L ORI HEM & RTERRE | BRERESBAE Y X T LOAHIENE & AIEREOEIE L TN o ORFNEER.
(1)

% | Introduction to Modern | Introduction from the classical control theory to the modern control theory.
Control Theory, and | Concept of controllability and observability of systems and their mathematical
Controllability and | definitions.

Observability of Systems (1)
2 B | X T LOAHEMEE TR | RERAES X T LORGHEIES L CATERANE & Z 0BFNEG
% (2)

Z | Controllability and | Controllability and observability of linear time invariant systems, and their
Observability of Systems (2) mathematical definitions.

3 B | X7 LOAIHIEM L ATER | BEREY X T LORIHIENE & ATEDAM. AIHIENIE & ATEDAIM o Btk & DU,
% (3)
Z | Controllability and | Controllability and observability of linear time-varying systems Duality and relation
Observability of Systems (3) between a system and its adjoint system.
4 H|LXalL—%EFTH R0 | L¥2L -2l eketE B,
FET (1)
& | Synthesis of Regulator and | Concept and synthesis of regulators.
Observer (1)
5 B|lL¥alL—gc&FT7HF -0 | A—RxF 77— OB L&HE E5&06.
FET (2)
Z | Synthesis of Regulator and | Synthesis of Regulator and Observer (2)
Observer (2)
6 B|L¥alL—g&FTHF—1No | ERTF T —NDFKRENE E&HG.
FET (3)

% | Synthesis of Regulator and | Concept and synthesis of reduced-order observers.
Observer (3)

7 H|LFalb—reF7H¥—no | A7 -—NEHALIL F 2L -2 0KEHE, 2466
®Et (4)
% | Synthesis of Regulator and | Synthesis of a regulator using a minimal-order observer.
Observer (4)
8 H | FEEER FTRZETORARICOVWTREEITS.
Z | Midterm Examination Examination coverage: Lectures 1-7
9 H| &8L¥alL—% (1) RELFX2L—&EF? BENT I 0—FICLb&eHE
Z | Optimal Control --Dynamic | What are optimal regulators?
Programming Approach (1)
10 | H | ®BL¥al—% (2) BWEEE (XA FIv o 7A05300) ILL3REL 1L —2DERE
Z | Optimal Control --Dynamic | Synthesis of optimal control based on dynamic programming.

Programming Approach (2)
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11 | B | &#EL¥aL—% (3) T bhVOR Uy hFHERRAOEE
Z | Optimal Control --Dynamic | Solution of Matrix Riccati equation
Programming Approach (3)
12 H| &8LF¥al—% (4) KR v hFHFEAOEE
Z | Optimal Control --Dynamic | Solution of Algebraic Riccati equation
Programming Approach (4)
13 | B | @6 -sXERE (1) NIV VB BEEAER. MPEICE S LQ @ EMEORE. I LQ MEDME
Z | Optimal Control --Maximum | Solutions of linear-quadratic (LQ) problem and non-LQ problem by using the
Principle Approach (1) maximum principle.
14 | B | =B85 - sAERE (2) B EERAERED 729 0SB HH R E
% | Optimal Control --Maximum | Examples.Optimal control problem for soft landing on the surface of the moon.
Principle Approach (2)
15 | B | &@E&1EHOIGHA =EY —REE
Z | Apprication of Optimal Control | Synthesis of the optimal servo system.

[EE&H Prorequisite) ]
B | BT L - I, BREAEE L - I, BT - I, ISP, BORMENT, ITRE0E, LR T LAGEEROBENRCEEND,
%= | This lecture assumes a good working knowledge of Basic Calculus I, II, Linear Algebra I, Il, Calculus |, Il, Applied Analysis,

Analysis in Mathematical Sciences, and Mathematical Analysis and its Applications.

FERICH LT, 615BROFERICRTCIACHFERRIVETH 2.

This lecture requires the self-learning of preparation and reviewing for 67.5 hours.

B | E5MiIC/ —tE&R/2EZ [OHM XZETX X b BRHE] ( XA 5= (®E) , +—L4) , T DMESEREILHE
BENTRBNT 5.
Z | No textbooks are used.

Reference book: Y. Ohta, Modern Control, Ohmsha Ltd. (in Japanese)

BERICEERTRHET R M 50%, FHRFARE 50%E LT, BEOEH 60 R EE2EKET 2.

Performance evaluation of this subject will be conducted by the term-end exam (50%) and the midterm examination (50%).
Students, whose total points of evaluations of the exam and reports is 60 points or higher, will pass.

"FE - HEEEBR)@ICHLTAHETHY, ERETEONRTH .

This lecture is corresponding to the Learning and Educational Goal B(3)(a). The performance of this subject is evaluated for
achievement level.
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