12361032_3 R T LHIERER

2025 FE Y F /R

RIB 9 %E/Subject Categories

IR /Faculty /TE®R%E : /School of Science and | S&EERIz#/Availability | /& :/Available
Technology
FI5% /Field /& 5t T 8 : /Academic Field of | X /Year /2 %X :/2nd Year

Engineering Design

sBi2% /Program JHEI T 55212 - BRI HPIRIE : /Specialized | FHA/Semester /%5 H8 : /Second term

Subjects for Undergraduate Program of
Mechanical Engineering

4348/Category [/ iE B EFR/Day & Period | /& 3:/Fri.3

FIB 1B /Course Information

B &S 12325302

/Timetable Number

REES 12361032

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class 1

ZERBZ ¥ 27 L#HIEIES : Control Theory of Dynamical Systems

/Course Title

HEHEL /M %— : SAWADA Yuichi

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

RHERBRODHDHEIC &
Y=

Practical Teacher

BBy T B_ME2530
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | “BESIEEIZMAAL?2"E WS ED D, FIEHC AT LOBFRRICHEY, GEBREZPRLE LY AT LIGELEREE, 56
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& | This lecture addresses the mathematical descriptions of dynamic systems, the response and stability of systems, and the
analysis of feedback control systems. The main approach of this lecture is based on the transfer function representation.

F2BDEEBRE Learning Objectives

B | 9N RTLOANEENOBRREHFEMNICRKRIBT DL ED LRI ZEBRET S,
EERBOERLEEENBETED LDICHRE L.
REZHMETLERREZOENROOND LS ICRDZ L.
1 RENSR, 2RENRICHT 2RENEBFETEE L.
ARSI ERROYEBHEROER & R —TRNG EORAKRBHIER TCEL L.
VRATLOREMDERE 7 4 — RNy SHIEEIC D WCIBRET 5.

% | To understand the mathematical relation between input and output of dynamical systems.

To understand the definition and meanings of transfer function.

Able to derive the response of the dynamical systems represented in the state space model.

To understand responses of first-order (lag) systems and second-order (lag) systems.

To understand the physical meanings of the frequency transfer function and its graphical representations (Bode diagram,
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vector locus).

To understand stability of the dynamical systems and feedback control.

B EEDEMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H D &)

B | d8§EEROEEN+THY, ICHAMBICHHNTE 2 LAt 5.
ERBEN—IGTRTCIThI2 TEBTETNS,
N55 L CERBEOEATENIER TETLEY, ZN5OYENEROEBENTTOTH .
ERBEZEICRIS 2 EATENEETETLAL,

% | Able to comprehend classical control theory sufficiently. Students can synthesize control systems and it can be applicable to

the high-level control problems.

Able to understand all items listed in the Achievement Level.

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

meanings is not sufficient.

Unable to comprehend the items listed in the Achievement Level.

REHBEIER Course Plan

No. IEH Topics AZA Content
1 B | vRTFLEIENEL? TV RT LEEDRESE DB, > 2T LHITEDESH,
Z | Introduction to system control | Reviewing the history of system control and examples.
2 B | Kkeertet (1) LA F NN Y RAT LAOBERRER RS X T LOBALET L
Z | State equation (1) Mathematical representation of dynamical systems, linearization of nonlinear
systems.
3 B | ®kegrE (2) BN VD ARAOBEBBR Y M) 7 X,
Z | State equation (2) Solutions and transition matrices of linear vector differential equations.
4 B | 7772 (1) SZAFLOANEAERE S 75 AEHICOVWTERT 5.
Z | Laplace transformation (1) Relation between input/output of systems and Laplace transformation
5 B | 277x%&# (2) BT TIREBROERNFERLE Z OIS,
& | Laplace transformation (2) Laplace transformation (2)
6 B | &K YRT LOERBDOEE LEHEE
% | Transfer functions Transfer functions, characteristic equations, and poles of dynamical systems.
7 B | 7Avy 7K 70y 7RROEWE
Z | Block diagram Relation between transfer function and block diagram, and examples.
8 H | mEBHKEFRLE FERHERVIKBIGEZ RO D2 AEICOVWTHEERT 2.
% | Transfer function and time | Derivation of the impulse response, step response, and sinusoidal wave response
response based on the transfer function.
9 B | BREICERT  RARR | ARBEERRE RRESE.
(1)
% | Frequency response and its | Frequency transfer function and frequency response
graphical representation (1)
10 B | HHARER FEIMMETOARICEAL CHEZIT.
Z | Midterm examination Exam coverage: Lectures 1-8
11 | B | BRESEBTENARER | X7 PUER, R—TEK,
(2)
& | Frequency response and its | Vector locus and Bode diagram
graphical representation (2)
12 | B | 74— FNy 7RO @ENT 74— Ky JHIEOEREE & £ ORI
Z | Analysis of feedback control | Fundamental structure and characteristics of feedback control systems

systems
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13 | B | YRTLOREHE (1) VRATLOREMEIE? TR TLT 4 Y REHIBIE.
NEBREME L F 1 F R M REHIBIE.
Z& | Stability of systems (1) What is stability? Routh—Hurwitz stability criterion. Internal stability and Nyquist
stability criterion.
14 | B | YATLOREME (2) RIERME, RIIK.
& | Stability of systems (2) Stability margins and root locus.
15 B | 74—y 7GHOREREE 74— Ry JHIEORREHERE & PID Sl 0L
Z | Controller design Criterions of controller performance. Explanation of PID controller and its parameter

determination method.

B | RERZZHETDICH7Y, BRI - 1, BEAREZE - 1, B - 1, ISR |, SORMNT, ICRECE, %
I, NDEEIESEEND.
2L | This lecture assumes a good working knowledge of Basic Calculus I, I, Linear Algebra I, II, Calculus I, Il, Applied Analysis,

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

REEICHLTE, 675BHOFERICKTCLECHBEREILETH S,

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

ERWIC/ — MR /225 [HTE) (KBEE=Z RE, A—Loi), [HESER] FIEX, 303

No textbooks are used.
Reference books: Y. Ohta ed., Control Engineering, Ohmsha, Ltd. (in Japanese); T. Yoshikawa, Classical Control Theory,
CORONA PUBLISHING CO.,LTD. (in Japanese)

B | #R2PICEERTHERAEE 50%, FHERREBEZ 0% LT, REDAEFTH 60 Sl LA EKET S,
= | Performance evaluation of this subject will be conducted by the term-end exam (50%) and midterm examination (50%).

Students, whose total points of evaluations of the exam and reports is 60 points or higher, will pass.

$B - HBEBEBQ)@ICHIET 2B THY, ERETMONRTH 5.

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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