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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Automatic control is essential in any field of engineering and science. Automatic control is an important
and integral part of space-vehicle systems, robotic systems, modern manufacturing systems, and any
industrial operations involving control of temperature, pressure, humidity, flow, etc. It is desirable that
most engineers and scientists are familiar with theory and practice of automatic control. Control theories
commonly used today are classical control theory (also called conventional control theory), modern control
theory, and robust control theory. This course presents comprehensive treatments of the analysis and design
of control systems based on the classical control theory. It provides students a general method in control
engineering including modeling, analysis, and design of control systems. It illustrates how to represent a
control system by a set of differential equation, transfer function, and the corresponding block diagram.
The course discusses how to evaluate performance of a controlled system in the time domain, the frequency

domain, the s—domain, how to take appropriate control actions to improve the system performance
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After completing this course, the students should know well the basic concepts and principles of control

engineering, develop problem—solving skills for applications in different engineering disciplines, and

provide essential background for more advanced studies.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1 Introduction to Control Systems
-1 55
Introduction
P 5 Gt L4
Examples of Control Systems
TS A
Closed-Loop Control Versus Open-Loop Control
R EH| RGN ECAR R
Chapter 2 Mathematical Modeling of Control Systems
2-1 ik
2—-1 Introduction
2-2 MR G B A
2-2 Mathematical Modeling of Mechanical Systems
2-3 HARGHIE AT
2-3 Mathematical Modeling of Electrical Systems
2—4 A R HUMI i i . B 2
2—4  Transfer Function and Impulse-Response Function
2-5 HEEETTE
2-5 Additional techniques for modelling
2-6 il MATLAB 3T RS EA R 2 (8] AR B e (SE3RD
2-6 Transformation of Mathematical Models with MATLAB (Lab)
WA PEH RS E H
Chapter 3 Time-domain Analysis of Control Systems
3-1 HEik
3—1 Introduction
3-2 — RS
3-2 First-Order Systems
3-3 THr A4
3-3 Second-Order Systems
34 @RS
3—4 Higher-Order Systems
35 57 rhasE HleE
3-5 Routh’s Stability Criterion
36 AP IRTTAIGI S IR B R GEE RE B RE
3—-6 Effects of Integral and Derivative Control Actions on System Performance
3-7 B RGHER R GRS IR E
3—7 Steady-State Errors in Unity-Feedback Control Systems
3-8 H MATLAB #HT RGE R B RIAFR A R 22 0 (B2
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3-8 Transient-Response and Steady-State Errors Analysis with MATLAB (Lab)
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Chapter 4 Control Systems Analysis and Design by the Root-Locus Method

4-1 MEk

4-1 Introduction

4-2  HRPILKE

4-2 Root-Locus Plots

4-3 R R GHIRIL

4-3 Root-Locus Plots of Feedback Systems
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4—4 Root-Locus Approach to Control-Systems Design

4-5 WL SEAAT R T ik

4-5 Example Problems and Solutions

4-6 H MATLAB Z:ii iR 502 ] (325

4-6 Plotting Root Loci with MATLAB (Lab)
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Chapter 5 Control Systems Analysis and Design by the Frequency-Response Method

5-1 HEk

5-1 Introduction

52 fatE

5-2 Bode Diagrams

5-3  HRARFRIE (J5RIED

5-3 Polar Plots
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5-4 Log-Magnitude-versus-Phase Plots

5-5  JhAEHTRRAS E M R

5-5 Nyquist Stability Criterion

5-6 U R GRS E I b

5-6 Stability Analysis

5-7 M RERE M

5-7 Relative Stability Analysis

5-8  FAAL S PH AT 1] 28 Gt B M

5-8 Closed-Loop Frequency Response of Unity-Feedback Systems

5-9  FHARER M BLBEATFE R R GER)BeTHRTS

5-9 Control Systems Design by Frequency-Response Approach

5-10 FHSRIRHEAT & 12 0] RGHILH R AL (2%

5-10 Experimental Determination of Transfer Functions (Lab)
FNE B RGRRIETTE

Chapter 6 Design and Compensation of Control Systems

4



PN
/ 6 \
= )
o WA/
Ryu’

18.

19.

As M ALY

SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

6-1 MR

6—1 Introduction

62 KIEJTiE

6—2 Compensation Methods

6-3  PID =& T

6-3 Design of PID Controllers

6-4 PID ZHIRM R RS (SRR
64 Modifications of PID Control Schemes (Lab)
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CEBHIZH] R 57 90,8152 ik

CEBIEH] IR (), 20, AR RS 3 4, s 2KV Tl K57 A

{Modern Control Engineering) (5" Edition), Katsuhiko Ogata, Prentice Hall.
{Control Systems Engineering) (7% Edition), Norman S. Nise, Wiley
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Type of
Assessment

H & Attendance
R

Class
Performance

2RULS

Quiz

WETH Projects
Sk
Assignments

BB
Mid-Term Test

HARE A
Final Exam
BRI E
Final
Presentation

PP AL ASSESSMENT
HERBRGE S B £

% of final Penalty Notes
score

10%

15%

15%

60%
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This Course has been approved by the following person or committee of authority




