
Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 1

PME320701

Feedback Control of Systems

Lecture 1

Lecture in Chinese
09/02/2025

Instructor : Cheng-Hsien Liu

liuch@pme.nthu.edu.tw

http://mx.nthu.edu.tw/~chhsliu

劉 承 賢



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 2

http://mx.nthu.edu.tw/~chhsliu/control/PME3207_Liu.html



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 3



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 4



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 5



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 6

Powell and Emami-
Naeini, "Feedback 
Control of Dynamic 
Systems, Pearson, 8th 
edition, 2020

J David Powell, Abbas F. Emami-
Naeini, Christina M. 
Ivler(University of Portland), 
9th edition, March 18, 2025

Franklin, Powell, 
Emami-Naeini, 7th 
edition, 2014



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 7

2nd edition, 1991 3rd edition, 1993 4th edition, 2002 6th edition, 2009

Franklin, Powell, Emami-
Naeini, 7th edition, 2014

Powell and Emami-
Naeini, 8th edition, 
2020

J David Powell, Abbas F. Emami-
Naeini, Christina M. 
Ivler(University of Portland), 
9th edition, March 18, 2025



Feedback Control of System Prof. Cheng-Hsien Liu

http://mx.nthu.edu.tw/~chhsliu/control/PME3207_Liu.html

Lecture 1 8



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 9

Temporary-
 HW1~HW4為14分
MATLAB Onramp 為

1分
 Simulink Control 

design Onramp 為2分
所以總共是17分

7:00pm出席上課點
名(下課前第二次再
點名)分數,學期總
分加2分, 同學出席
遲到10分鐘進教室
的同學, 視同未出
席, 不計這2分成績
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www.fpe7e.com
https://www.scsolutions.com/publication/feedback-control-of-dynamic-systems-seventh-edition/

Figure 2.3
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M-files in Matlab

Computer-Aided Design/Simulation

simulink
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What Is Feedback Control?
What are the Applications of Feedback Control?

Feedback Control

Plant

Case Study I:
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Case Study II: Autonomous vehicle/Autonomous driving 

Feedback Control

Plant
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TransmissionCar Engine

Case Study II: Autonomous vehicle/Autonomous driving 

Plant

Actuators- (Combustion) Engine
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Case Study III: NASA Parker Solar Probe
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Case Study III: NASA Parker Solar Probe
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Case Study III: NASA Parker Solar Probe

Plant
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Case Study IV: Robot/ Robot Arms/Robot Hands

Honda announces to stop/ retitre Asimo humanoid robot after 2018

Plant



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 27

Case Study IV: Robot/ Robot Arms/Robot Hands

Electrical Motor
Lenz's Law

Actuators- (Electrical) Motor

Plant
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https://www.youtube.com/watch?v=gn4nRCC9TwQ

Google's DeepMind AI Just Taught Itself To Walk
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What Is Feedback Control?

r e u
di do

K P

n

y

Controller Plant

• Design K s.t. closed loop system exhibits                    

high performance.

- P : Physical System to be Controlled

- K : System to be Designed

Do you need this course?  I believe –yes!

actual outputdesired output

controlerror

sensor noise

disturbances

Lecture 1
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r e u
di do

K P

n

y

Controller Plant actual outputdesired output

controlerror

sensor noise

disturbances
Terms

sensor

r(t): reference input or command signal

y(t): sensed/actual output

e(t)= r(t) - ybar(t) 

u(t): control input

Plant P sometimes includes actuator dynamics

ybar:  estimate of y

Purpose: find compensator/controller 
- error is “small”
- stability is “good”

If r(t) is a constant -> “regulator” problem
If r(t) =function of time -> “servo” or “tracking” problem

ybar
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r e uK P y

Controller Plant actual outputdesired output
/reference input

controlerror
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•Former Exam: The differential equation 

represents the relationship shown in below block diagram.  

Assume 

What are D(s), 

(Nots: Gp(s) is not a constant gain!) (10 pts).
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objecty objecty

objecty

objecty objecty

objecty

objecty objecty objecty

Example: Accelerometer

Write the equation of motion for the following system by using the parameters- m, k, cv, y, 

, , 

( ) ( )v object objectmy c y y k y y      

v v object objectmy c y ky c y ky     



Feedback Control of System Prof. Cheng-Hsien Liu

Lecture 1 37

Example: Circuitry

LC d2V2 /dt2 +RC dV2 /dt + V2 = V1

Laplace
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•Former Exam: The differential equation 

represents the relationship shown in below block diagram.  

Assume 

What are D(s), 
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r e uK P y

Controller Plant actual outputdesired output
/reference input

controlerror
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1. Static response (steady-state)

2. Dynamic response (transient)

3. Disturbance rejection

What does Feedback Control do?
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Feedback Control

Plant
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Plant


