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E-mail: wahid_ali@eng.asu.edu.eg - wahied@hotmail.com 
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Textbook:  

1) M. Sami Fadali and Antonio Visioli, “Digital Control Engineering: 
Analysis and  Design”, Academic Press (Elsevier) 2nd edition, 2013.  

2)  Norman S. Nise, “Control Systems Engineering”, Chapter 13, 
John Wiley & Sons, 6th edition, 2011. 

3) Edited by William S. Levine, “Control Systems Fundamentals”, 
CRC Press Taylor & Francis Group, Section IV – Digital Control, 
2011. 

4)  Ioan D. Landau and Gianluca Zito, “Digital Control Systems: 
 Design, identification, and Implementation”, Springer-Verlag 2006.  
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Additional Readings:  
5) Wikibooks, “Control Systems”, free download from 
 http://en.wikibooks.org/wiki/Control_Systems , 2013. 
6) Farid  Golnaraghi and benjamin C. Kuo, “Automatic Control 
 Systems”, 9th Edition, John Wily & Sons, 2010. 
7)  K. J. Astrom and B. Wittenmark, “Computer Controlled 
 Systems”, Prentice Hall, 3rd Edition, 1997. 
8)   K. Ogata, “Discrete Time Control Systems”, Prentice Hall, 2nd 

 Edition 1995. 
9)   C. A. Rabbath and N. Léchevin, “Discrete-Time Control 

 System  Design with Applications”, Springer 2014. 
10)   Gregory P. Starr, “Introduction to Applied Digital Control”,  

  Department of Mechanical Engineering The University of New  
  Mexico, technical notes, 2nd edition, 2006. 

 
Course Grading  Quizzes (10)  Assignments (10)   
   Tutorial (10)  Micro Project (10)  
   Final Exam (110) 
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Course Policies: 
 

1. Homework Submission: 
Homework solutions should be submitted on the due date. 

2. Late homework policy: 
On time, in the class (100%), same day after class (90%), next 
day (70%), 2 days (50%), 3 days or more (0%). 

3. Collaboration: 
You are encouraged to discuss the assigned problems/projects 
with your classmates. But you are not allowed to talk about the 
final solution itself or to show your solution to others. Every 
student has to prepare his/her solution independently. 

4. Preparing the final solution: 
Please write your solution in a clear, readable, and concise 
form. Every answer should be fully justified. 
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Course Objectives 

 
� Provide a background of digital control engineering and 

its applications. 

 

� Analysis & design of digital control systems using 
transform and state-space techniques. 

 

� Study the fundamentals of real time programmable 
controllers and SCADA systems.  

 

� Emphasize the use of MATLAB for analysis and design. 
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Course Outline 
 �Introduction to Control Systems 

�Sampled data systems and Z-transform 

�Sampling and reconstruction 

�Pulse transfer function 

�Control design methods 

�State space analysis and design 

�Real time practical considerations 

�Embedded Control systems 

�Programmable Logic Controllers (PLCs) 

�Supervisory control and SCADA Systems 

�Course recap 
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Introduction to Control Systems 

1.   Linear Systems 

2.   Digital Control 

3.   Nonlinear Systems 

4. Adaptive Control 

5. Robust Control 

6.   Optimal Control 

7.   Intelligent Control 
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Introduction to Control Systems 

Control Systems Duality 

Primal Dual 

Linear Nonlinear 

Continuous-Time Discrete Time 

Time Invariant Time Varying 

Deterministic Stochastic 

Model Based Non-Model Based 
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Introduction to Control Systems 

Review on Fundamental Control System 

•Mathematics for Dynamic Systems 

 - Differential Equation 

 - Transfer Function 

 - State Space 

•Time Response 

 - Transient 

 - Steady State 

•Frequency Response 

 - Bode and Nyquist Plots 

 - Stability and Stability Margins 

CSE 372: Control Systems (2) 
 



١٢/٠٥/١٤٣٦ 

٤ 

١٠ 

Introduction to Control Systems 
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Introduction to Control Systems 

System order = ? 
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Introduction to Control Systems 

Settling time = 4 τ 
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Second order transfer function: 

Introduction to Control Systems 
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Introduction to Control Systems 
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Introduction to Control Systems 
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Introduction to Control Systems 
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Introduction to Control Systems 
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Introduction to Control Systems 
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Introduction to Control Systems 
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Introduction to Control Systems 

Classifications of control systems: 
 

1) Regulatory System (process control)  
Maintains a parameter at or near a setpoint 
 

2) Follow-up System (servomechanism) 
Causes the output to follow a predefined path. 
 

3) Event Control System  
Controls a sequential series of events. 
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Introduction to Control Systems 

1) Process control refers to a control system that 
oversees some industrial processes so that a 
uniform, correct output is maintained. Control 
variables are: temperature, flow, level, and pressure 
of liquids and gases. 
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Introduction to Control Systems 

2) Servo Control 
Traditional term to a 
closed-loop system 
that directs the precise 
movement of an object, 
such as an antennae. 
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Introduction to Control Systems 

� A series of defined tasks to be performed. 

� Time-Driven 

Each operation in the sequence is performed for 
a certain amount of time.  May be open-loop 
control. 

� Event-Drive:  

Each operation is performed until some event 
goal is reached.  Must be closed-loop control. 

3) Sequentially Controlled Systems 
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Introduction to Control Systems 

Time 

CSE 372: Control Systems (2) 
 

٥٤ 

Introduction to Control Systems 

Numerical Control: type of 
digital control on machine tools 
which use a numeric coordinate 
system to define the movement 
of components, typically in X,Y, 
Z coordinates. 
 
Today's systems can accept 
data directly from CAD drawing 
information for the control of the 
operation. Computer-aided 
Manufacturing (CAM). 

CSE 372: Control Systems (2) 
 



١٢/٠٥/١٤٣٦ 

١٩ 

٥٥ 

Introduction to Control Systems 

Pick-and-place robots 
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Introduction to Control Systems 

Future of Control systems 
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