Course Syllabus

ECE 665 – Radar Systems

Department:  

Electrical & Computer Engineering

Course Number: 
ECE 665

Course Title:

Radar Systems

Credit Units:

3

Course Description

Covers pulse and CW radars and target cross-section, receiver noise and losses, signal detection and matched filters, pulse compression, target parameter estimation, clutter and interferences.

Prerequisite by Topic

ECE 460 (introduction to communication systems), ECE 450 (probabilistic systems in electrical engineering- design& analysis), ECE 650 (random processes) or equivalent courses. 

Text, References & Software

Recommended Text:

Merrill Skolnik, Introduction to RADAR Systems, third edition, McGraw Hill, 2001

Software:

MATLAB, MATHCAD and EXCEL.

Course Objectives – After completing this course the students should be able to:

1.   Understand the basic principle of radar equation.

2.   Identify the elements of radar transmitter and of radar receiver.

3.   Understand and model the characteristics of radar echoes from different types of

      targets and clutter.

4.   Understand different types of radars; CW, MTI, Pulse  Doppler, and Tracking Radars.

5.   Understand the use of Doppler frequency shift to detect moving target in stationary clutter.   

6.   Calculate and simulate receiver noise and losses.

7.   Understand the Matched-Filter Receiver and the ambiguity diagram. 

8.   Understand radar detection and parameter estimation using statistical decision theory. 

9.   Understand and identify theoretical accuracy of radar measurements and pulse compression techniques.

10. Design and analyze radar optimal receivers.

Topics Covered/Course Outline

1. An introduction to radar.

2. The radar equation.

3. CW, Pulsed Doppler Radar and MTI.

4. Tracking radar.

5. Receiver noise and losses.

6. Radar clutter.

7. Matched filters.

8. Radar detection and  parameter estimation in clutter and noise background.

9. pulse compression and coding techniques.

10. Radar signal choice and ambiguity function.

11. Radar applications.

Relationship to Program Outcomes

This course supports the achievement of the following outcomes:

a)    Ability to apply knowledge of advanced principles to the analysis of electrical and

        Computer engineering problems.

b)    Ability to apply knowledge of advanced techniques to the design of electrical and 

        Computer engineering systems.

c)    Ability to apply the appropriate industry practices, emerging technologies, state-of-

        the-art design techniques, software tools, and research methods of solving electrical

        and computer engineering problems.

d)    Ability to use the appropriate state-of-the-art engineering references and resources, 

        including IEEE research journals and industry publications, needed to find the best 

        solutions to electrical and computer engineering problems.

e)    Ability to communicate clearly and use the appropriate medium, including written,

        oral, and electronic communication methods.

f)     Ability to maintain life-long learning and continue to be motivated to learn new

        subject.

h)    Ability to be competitive in the engineering job market or be admitted to an

        excellent Ph. D. program.
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