
Topics in Electromagnetics  EE742 
 
Prerequisites: ECE 512 , ECE514,  ECE 444, ECE 549or  equivalent  knowledge or  instructors 
permission 
Times: 3:30-4:45 T, TR  Credits: 03   Instructor: V.Chandrasekar  
Text books:  
Reference Books: 
1)  Polarimetric Doppler Weather Radar: Principles and Applications:  Bringi and  Chandrasekar, 
Cambridge University  Press. 
2) Discrete random Signals and Statistical Signal Processing Charles W. Therrien 
3) Radar Principles, Peebels, John Wiley, 1998. 
 
This course offers  advanced topics in Electromagnetic systems and Signal Processing Systems  
that is current research in both areas. The fundamental driver will be to train a class of cross-
disciplinary  students  with sufficient  knowledge in both signal description and electromagnetic 
systems. 
  
This is meant to be  class for Ph.D level  students  in Electromagnetics , radar systems and signal 
processing areas.  However, Masters level students are welcome to register   after consulting 
with the  instructor. One of the unique topics  that will be covered  is the link between the 
electromagnetic properties of scattering objects and the corresponding signal properties.   The  
students will be exposed to,  radar hardware and the  homework/ projects will involve data from 
real world radar systems such as the CSU-CHILL radar facility and the CASA ERC radar 
systems. 
 
Partial list of  Special topics to be covered  in EE742 are 
 

1. Application of wave propagation and scattering to Doppler radar systems. 
2. Polarimetric ( Matrix )  radar equation 
3. High bandwidth Radar Networks  
4. Target description from Polarimetry. 
5. Range velocity ambiguity  and resolution. 
6. Fundamentals of  volume target Spectral estimation. 
7. Fundamentals of clutter filtering problems. 
8. Polarimetric covariance processing. 
9. Radar signal processing 
10. Volume targets in noise  
11. Enhancement due to networking of sensors. 
12. Pulse compression. 
13. Waveform design for solid state radars.  
14. Radars and wind turbines ( current topic ) 

 
Grading: 
50%   Homework 
50%   Class Project and the associated exam. 
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