2 AP E A E 1148+ 528 A%
Spring 2026 NTUST Course Outline

P g W

Instructor:Jung-Tzung Wei

CE A% AFLIFEE

Course Title : Control System Synthesis 2026/6/22
Az 5L 1 ET5603701 REB EB/LEE
Course Code Required/Electve:Elective/Half Yr.
Fri: 3 TSI
Credits Prerequisites

S %3 E © T(EE-503) T7(EE-503) T8(EE-503)

Time/Location

A e AN 4
Core Professmnal
Competencies

BAr ey

Course Website

PALT g %ﬁcﬁ*@MmM%ﬁﬁ’$Eﬁﬁhﬁﬂﬁﬁﬁﬁ%&%ﬁﬁﬁ’ﬁ@ﬁ

Course N S R -ﬂ-"é“‘if gy ‘“‘3}?#’"# A ELS TR f"’FF PR N ks

Objectives L% HpAl ST pedmd] & a0 45 % b2k é* SRR -0 LRy N ‘E““ PR i
ﬁﬁ“ﬁ?ﬁ”*b’&u*+@(“gi %—9)”4@%J§ﬁﬂ§ e T
AR H IR A B R A P AR Ao
Through the review of Laplace transformatlon this course introduces
the modeling techniques of physical systems and state variables in
sequence, and conducts system stability analysis. Then, this course
further introduces practical system design including feedback control
systems, variable-structure control systems, fuzzy control systems and
neural-network control systems. The control system is designed in
practice, and the numerical simulation of a motor driving system is
used as an example to compare individual control performance. Finally,
one paper should be studied by one course group (up to three people)
on the topic of interest, and the corresponding control system is
designed by applying what has been learned. Each course group should
publish the design results in the project report.
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Outline of 2. 12 % 24 (Models of Physical Systems)

Lectures 3. ﬁ%Q5§%ﬁi¥*”1(State Variable Models)

%%”’ 4 +7(Stability Analysis)

| % %3k 3+ (Design of Feedback Control System)
tﬁii%ﬂ,?-iziéi(Design of Variable Structure Control)

% %3k 3+ (Design of Fuzzy Control System)
ﬁﬁ#é¢“ﬁ%&§iiﬁd,%=i€R€L(Design of Neural Network Control System)
2 L 237 7 (Project Implementation)
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Instruction % %34 Group discussion : 10%
% #7231 Case study : 0%
e tam Y Practical exercises : 20%
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Eie = Feedback Control Systems (5e), Charles L. Phillips/John M. Parr, % = H

Textbooks ESNE




1. Delta MOOCx-Training Course: Electric Control;

https://univ. deltamoocx. net/

2. An Overview of Artificial Intelligence Applications for Power
Electronics, IEEE Trans. Power Electronics, vol. 36, no. 4, pp. 4633-
4657, April 2021.

3.Design of voltage tracking control for DC-DC boost converter via
total sliding-mode technique, IEEE Trans. Industrial Electronics, vol.
58, no. 6, pp. 2502-2511, June 2011.

4. Adaptive fuzzy-neural-network design for voltage tracking control of
a dc-dc boost converter
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Grading 2. # i T A 40%
3.8 ¢ % (25%)% Hp x3r 2 (30%) % 1:55%
1. 54 of the roll Call score (1 point will be deducted for less than
one time and no leave; no points will be deducted for five times)
2. Program homework grade 40%
3. Mid-term exam (25%) and final report (30%) account for 55%
#iaxamp ¢ 48 #kA472(Advanced Placement): #-#1],% %t (Control System), #cig fi#
Notes (Matlab)




