	Discrete Control systems
	315018543


Pre-requisite(s) 315018441

Short course description

The course will cover fundamentals of discrete time systems, the z-transform, inverse z-transform,

root locus, frequency response methods, state space, observability, controllability, and lyapunov

methods.

Course Objectives

This course will cover the major topics in discrete time systems design and analysis supported by

matlab examples and other modeling techniques.

Course contents

	Subject
	Lectures/ Week

	Introduction to discrete time control system

1. Digital control system: Examples.

2. Quantization and coding.

3. Data acquisition, conversion, and distribution systems
	1

	The z-transforms:

1. z Transforms.

2. z transforms of elementary functions.

3. Important properties and theorems of z transform.

4. Pulse transfer function.
	3

	Background materials for the z domain analysis:

1. Discrete time control systems and impulse sampling.

2. The pulse transfer function.

3. Realization of digital controllers and digital filters.

4. Mapping between the s-plane and the z-plane.

5. Stability analysis of closed loop systems in the zdomain.
	3

	First Exam

	

	Design of discrete time control systems via transform

methods:

1. Obtaining the discrete time equivalents of continuous

time filters.

2. Design principles based on a discrete equivalent of an analog controller.

3. Transient and steady state response analysis.

4. Design based on root locus method.

5. Design based on frequency response method.
	3

	State space analysis:

1. State space representations of discrete time systems.

2. Solving discrete time state space equations.

3. Pulse transfer function matrix.

4. Liapunov stability analy
	3


	Second Exam


	

	Pole placement and observer design

1. Controllability.

2. Observability.

3. Design via pole placement.
	3


Learning Outcomes

• 
Have a complete understanding of the z-transform

•
Understand and be able to apply basic control techniques to real world processes.

Teaching methods (check the applicable methods and explain)

􀀀 
Lectures

Lecture notes provided in class.

􀀀 
Demonstrations

All topics will be demonstrated via practical examples during the course.

􀀀 
Tutorial

Tutorial material will cover all topics of the course. These will be given to

students in class and discussed with them.

􀀀 
Laboratory

Obtaining the z transform and the transient response using matlab.

􀀀 
Assignments, reports, and projects

10 % of the total mark is dedicated to assignments given in class

Grading policy

Exams

First exam 



20%

Second exam 


20%

Final exam 



50%

Projects and assignments 
(Due dates: to be determined in class) 10%
Text Book

Katsuhiko Ogata, Discrete-Time Control Systems. Prentice-hall international, Inc.

(1995) ISBN: 0-13-328642-8

References

Any book about discrete time systems















