2026 FEZ T/ R

12360038_mi@flfE > 2 7 L

RIB 9 %E/Subject Categories

SERZE /Faculty

/T E=RZE . /School of Science and | S&EFERIzE/Availability
Technology

/& : /Available

S5 /Field

/% 5t T % 8 : /Academic Field of | &£X/Year
Engineering Design

/3 &R :/3rd Year

sBf2% /Program M T 53092 - SRI2HPIRIE : /Specialized | F#i/Semester /%5 H8 : /Second term
Subjects for Undergraduate Program of
Mechanical Engineering

4348/Category [/ iEZ A EFR/Day & Period | /B 3:/Mon.3

R B15#R/Course Information

B &S 12321301

/Timetable Number

REES 12360038

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z B#EH|E > 2 7 L : Optimal Control Systems

/Course Title

HEHEL /ZEHE  %— : /SAWADA Yuichi

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE

FIB /Internship &B /IGP Based Learning

/ICT Usage in Learning

EERBODHIHEICLD
RIB /Practical Teacher

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

S| [+ 27 LHEHER] (S5l E, BRAGEEROBRDY 5, LERBERIHES R 7 L OREHC L E AR HIE - A OSEG0E

AT

LF21L—RDZRABLIVURBHHER - LY ryDEXAF Iy s - 7RT753Iv0% (DPE) &RV Y
V¥ ORKEREBEMPE) - 2008 LAERERE Zh o OGAMICOLCHERT 3.

I | This lecture studies the principles of optimal control. The course addresses the derivation of the conditions for controllability

the pontryagin's maximum principle and their applications.

and observability, and the synthesis of observers and regulators. Then, it considers the Bellman's dynamic programing theory,

FEDEEBIE /Learning Objectives

H | 8E AT LOAGIHNE S AIERAEDER EBW, BLUZNOAEWICINERICHZ Z L 2T L.

L¥2L—ROBEROEBREERNTZDZ L.

FT Y= NOERDERE & RANRTTA TV —NOERFIEN BB TEDL L.
LEAL—REFTH NP L TR TEEI LA EBRTH L.
SEFHMECERA TE, LQ MBEORENBERTED Z L.

b

To understand the regulator and its synthesis.

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

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.

2B BIEDERE O FHEESE / Fulfillment of Course Goals (JABEE EERIB D &)




12360038_mi@flfE > 2 7 L

BEHE Y R T LOBEN+HICTE, EFENCARBICHE RN TE 3L Hh0E 5.
ERBEN T RNTUIhIz> TEBBETETWA,

MA5 L CGERBZOFENEBRETETCLEY, TNOOYEHNEROBENCOCR+HTH 5.
ERBZICBIT2ZEABRTETLAL,

B

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.

REETEIER /Course Plan

No. 15 B Topics AZA Content
1 H | BAGEHER~OEA &> X | HAFEERD - RAHEIER~DEA.
T L ORI HEE M & R BRI | RIERE S BARE Y X T L ORI & TEREOE L TN S DRFHIEE.
(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 H | > XTLOAHEME & AJE88 | MEBAE Y X7 L OGS L A28 & Z 0MFREG
t (2)

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

3 H | X7 LOREEE & AJE8R | SEBES X7 L ORI & aJ80RME,  ATHAENE & aTERR) M o BE6R & U4,
t (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 HlLFalb—g&AT7H -0 | L¥al—xolasikit% BIRfF.
aEt (1)
% | Synthesis of Regulator and | Concept and synthesis of regulators.
Observer (1)
5 B|lLFXalb—ge&F 7Y -0 | A—RxF 7Y —OBE L &L S50
®Et (2)
& | Synthesis of Regulator and | Synthesis of Regulator and Observer (2)
Observer (2)
6 H|LFal—R&FTH =N | BRITA 7Y —10EKEHE EHFH
FEt (3)

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

7 B|LbF¥alb—geFT7H—no | FT7H-NE2HALILF 2L —RDEFNE E5HF
FET (4)
& | Synthesis of Regulator and | Synthesis of a regulator using a minimal-order observer.
Observer (4)
8 B | RREHEER BTEEFTCORNBRICOWTHEREZITS.
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 | B | &#EL¥aL—% (2) BIEEE (K4 F 3y 27005300 ICLPBBL ¥ 2L —RORTE
Z | Optimal Control --Dynamic | Synthesis of optimal control based on dynamic programming.
Programming Approach (2)
11 | B | ®@BLFal—%x (3) < bV IR Yy hFARAOBRE
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% | Optimal Control --Dynamic | Solution of Matrix Riccati equation
Programming Approach (3)
12 B |&#EL¥aL—% (4) KREY v hFARA DL
= | Optimal Control --Dynamic | Solution of Algebraic Riccati equation
Programming Approach (4)
13 H | &8 -RAERE (1) NI B REEAFER. MPERICK S LQ RBHEIMEORE. 3 LQ MEDME
% | Optimal Control --Maximum | Solutions of linear-quadratic (LQ) problem and non-LQ problem by using the
Principle Approach (1) maximum principle.
14 | B | 86 -sXERE (2) BEECERE D 728 O REHE D HIERE
= | Optimal Control --Maximum | Examples.Optimal control problem for soft landing on the surface of the moon.
Principle Approach (2)
15 B | s@E#EoiH =iE Y —REE

Z | Apprication of Optimal Control | Synthesis of the optimal servo system.

B1E5t% /Prerequisite(s)

B | EEEAT L - I, SRR - I, B - 1, TSR, BORERAT, ICRE0E, X7 LGIEMEROEELNRIEZENS.
Z | This lecture assumes a good working knowledge of Basic Calculus |, Il, Linear Algebra I, II, Calculus I, I, Applied Analysis,

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

BEBEBAFE (T8 - E3F%) /Required study time, Preparation and review

H

RBERICHL T, 67.5FMOFERICKTHECHFBERHEILETH D,

E

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

HR}E SEZE /Textbooks/Reference Books

B | ERiIC/ —tEE/252ZE [OHM XZTFF 2+ BREM] ( KA = (=) , 7—L44) , T DS EXEILHE
ENTRBNT 5.
Z | No textbooks are used.

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

PRIERHE D iRk O EAEE /Grading Policy

H | #FRFICEERTHFHET X b % 50%, FHERHBRZT 50%& LT, BEOEGEN 60 AU Lx /KL T 5.

Z | 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.

BE2EIEE /Point to consider

H | "#8 - #BE8ZBB)@ICHcT2HETHY, EREFMOHNRTH S,

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

achievement level.




