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HAz4w it Course Description

This course is to study on analysis and controller design of nonlinear dynamic systems. Analysis in
stability of nonlinear systems is introduced. Then, nonlinear control systems, which contain
nonlinear controllers, feedback linearization controllers, backstepping controllers, and robust
sliding-mode controllers, will be studied.

#A2 P &  Course Objectives

This course provides the analysis and control design for nonlinear systems.
Topics covered include reachability, observability, and feedback linearization,
zero dynamics, and the stabilization of linearizable systems. In addition to
presenting the theory, some applications for nonlinear control systems are

included.
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A BTLARBTIFTAILEL EHmAgF 244 - To cultivate the research and P
developmg ability of electrical, electronics and information engineering °
B B ML fiEEsEwE S F T2 4 o To cultivate the advanced ability of
analysis, verification and implementation of systems °
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the utilization of software tool and the verification of the hardware practice °
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between professmnal EECS knowledge and engineering practice °
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—-tech research with integration and teamwork cooperation °
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G |the ability of multi-specialization and to meet the industry demand as well as to ()
have the ability of academic ethics and concept of intellectual property °
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writing in English -
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# I & B % Teaching Schedule & Content

#F =X Week

r % Subject/Topics

% 2xRemarks

1. Introduction to the grading method.

! 2. Introduction to the course

2 about the roots of a 2nd-order differential equation
Assignment #1: According to your knowledge in control engineering,

3 everyone presents what the linear control systems and feedback
controllers are.

4 Phase plane analysis 1

5 Phase plane analysis II

6 Lyapunov Theory 1

7 Lyapunov Theory 11

8 Lyapunov Theory III

9 Exam

10 Feedback Linearization I

11 Feedback Linearization 11

12 Backstepping control 1

13 Backstepping control II

14 Sliding-mode control I

15 Sliding-mode control II

16 Presentation I

17 Presentation 11

18 Recapping




% % K % Teaching Strategies

¥ P Lecture & w3t #Group Discussion |:| %2B9 Y Field Trip
|:| H i Miscellaneous:

% % 4] #7 p * Teaching Self-Evaluation

£13#7% % (Innovative Teaching)

B AL % £ 4 (PBL) [ ] @ w5y (TBL) frik- %+ 4 ¥ (SBL)
Déﬁﬁ?{i Flipped Classroom I:l E3xEr Moocs

A ¢ § = (Social Responsibility)

|:| % # 4 B Community Practice |:| A% & ¥ Industy-Academia Cooperation

5 & (¥ (Transdisciplinary Projects)

|:| i M %% Transdisciplinary Teaching |:| B % %% Inter-collegiate Teaching

|:| ¥ §F & 3 Courses Co-taught with Industry Practitioners

H v other:




B2 FrE2 5 A®E > ;¢ Grading & Assessments

5 g 3 ;8 Assessments
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Grading & Assessments Supplemental instructions

Exam:30%, assignment:35%, presentation:35%
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Nonlinear Systems (H.K. Khalil)

Nonlinear Control Systems: Analysis and Design (Marquez/2003)
Applied Nonlinear Control (Slotine)
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