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Course Specification
	1-
Course Data

	Course Code: 

E1443
	Course Title: 
Digital Control
	Academic Year/Level: 
Fourth year

	Specialization: 

Electrical Power and Control Engineering
	No. of Instructional Units:
6    

	
Lecture
3
Practical
1
      Tutorial
2
0


	2-
Course Aim
	· Introduction, Spectrum analysis of sampling process.
· Signal reconstruction, Difference equation.
· The Z-transform, The Z transfer function.

· Mapping between the S-plane and the Z-plane.

· Stability analysis of closed loop systems in the Z-plane.

· Transient and steady state response analysis. 

· Design based on root locus.

· Design based on the frequency response methods.

· Controllability and observability tests.

	3-
Intended Learning Outcome


	a-
Knowledge and Understanding
	a.1 Understand what is meant by spectrum analysis of sampling process.

a.2 Be able to understand Signal reconstruction, difference equation.

a.3 Know The Z-transform, the Z transfer function, mapping between the S-plane and the Z-plane, Stability analysis of closed loop systems in the Z-plane, Transient and steady state response analysis.

a.4 Recognize and understand the perquisites of the procurement of medical equipment.

a.5 Be able to design based on root locus, Design based on the frequency response methods, controllability and observability tests.


	b-
Intellectual Skills
	b.1 Analyze stability of closed loop system in Z-plan.

b.2 Analyze transient and steady state response.



	c-
Professional Skills
	c.1 Use basic instruments for different measurements.   

c.2 Perform simple Lab experiments.

c.3 Extract information from collected data in the lab.   

	d-
General Skills
	d.1 Work cooperatively and effectively in a group    

d.2 Find information independently   







	4-
Course Content
	No.

Topic

No. of Hours

Lecture

Tutorial
/Practical

1

Introduction

6
3
2/1
2

Spectrum analysis of sampling process
6
3
2/1
3

Signal reconstruction

6
3
2/1
4

Difference equation

6
3
2/1
5

The Z-transform

6
3
2/1
6

The Z transfer function

6
3
2/1
7

Mapping between the S-plane and the Z-plane

6
3
2/1
8

Stability analysis of closed loop systems in the Z-plane. 
12
6
4/2
9

Transient and steady state response analysis
6
3
2/1
10

Design based on root locus
6
3
2/1
11
Design based on the frequency response methods
12
6
4/2
12

Controllability and observability tests

6

3

2/1



	5-
Teaching and Learning Methods
	· Lectures

· Tutorials

· Practice in Laboratories

· Internet collected information 

· Self-study projects

	6-
Teaching and Learning Methods for Students with Special Needs
	· Lecture rooms 

· Tutorial section rooms 

· Experimental Labs 

· Computers

· Virtual simulation program

	7-
Student Assessment:
	

	a-
Procedures used:
	:
1. Written exams (Final and Midterm), assignments and quizzes to assess knowledge and understanding, solving problems skills and interpretation capabilities of physical phenomena.

2. Oral exams to assess the abilities of discussing physical concepts.

3. Practical exam to assess measuring and professional skills.



	b-
Schedule:
	Quiz 1

………………….Week No.  4

Midterm 
………………… Week No.  8

Quiz 2

………………….Week No.12 

Oral and Practical exam……….Week No.14 

Final written exam …….……….Week No.15 



	c-
Weighing of Assessment:
	Mid-term examination 

20%

Final-term examination 

60%

Oral and Practical examination
10%

Semester work 

            10%

Total 



            100%



	8-
List of Textbooks and References:
	

	a-
Course Notes
	· Lecture Notes.
· Power-point presentations of lectures developed by course instructor.

	b-
Required Books (Textbooks)
	· Discrete Time Control Systems, 2nd edition " Katsuhilo Ogata"


	c-
Recommended Books
	

	d-
Periodicals, Web Sites, ..., etc.
	


Course Instructor:
                                      Head of Department: Prof. Mahmoud Elbahy

Date: ...../...../.....                       
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