
ECE 555, Advanced Digital Signal Processing (3-0)

Fall, 2003 [74075, Holland]
Catalog Description (2002-2004) : "Discrete-time signals and systems, time and frequency domain representations.  Structures of Discrete-time systems and Digital Filters.  DFT and FFT methods of spectral analysis and estimation.  Discrete Hilbert Transforms and multidimensional signal processing.

Prerequisites: 

ECE 455 or Equivalent."
Course Instructor:
Dr.  S. Hossein Mousavinezhad (h.mousavinezhad@wmich.edu)

B-263 CEAS, Parkview Campus

Tel. (269) 276-3150, FAX (269) 276-3151
Office Hours:
 
M, W, F:  9:00 a.m. – 11:00 a.m. 

Textbook:  "Discrete-Time Signal Processing," 2nd ed., by Oppenheim, Schafer, and Buck, Prentice Hall, 1999. OPTIONAL SOFTWARE PACKAGES:  MATHCAD, MATLAB, SIMULINK. 

References:  There are some recent books in the subject area of digital signal Processing (DSP), and also some periodicals (e.g., IEEE Transactions on Signal Processing, IEEE Transactions on Circuits and Systems, and Mathematics of Computation, to just name a few). The following is a brief list of books for reference (those marked with "*" are on reserve at the WMU Waldo library, Kalamazoo).

* 1. "Digital Signal Processing", by A. V. Oppenheim and R. W. Schafer, Prentice-Hall.

* 2. "Digital Signal Processing ", 3rd edition, by Proakis and Manolakis, Prentice Hall, 1996.

3. "Digital Filters", by R. W. Hamming ,second edition, Prentice-Hall.

4. "Introduction to Discrete-Time Signal Processing", by S. A. Tretter, John Wiley & Sons.

5. "Foundations of Digital Signal Processing and Data Analysis", by J. A. Cadzow, Macmillan.

* 6. "A Simple Approach to Digital Signal Processing,” by C. Marven and G. Ewers, Wiley Inter-science, Texas Instruments, 1996.

*7. "Digital Signal Processing Using MATLAB," by Ingle and Proakis, PWS.

8. "An Introduction to Digital Signal Processing with MATHCAD," R. O. Harger, PWS.

*9. "A Digital Signal Processing Primer, with Applications to Digital Audio and Computer Music," Ken Steiglitz, Addison Wesley.

10. "A Course in Digital Signal Processing," by Boaz Porat, John Wiley.

11. “Signal Processing First,” McClellan, Schafer, Yoder, Prentice Hall, 2003.

Both MATLAB and MATHCAD software packages are available at the Computer Aided Engineering (CAE) Center, Parkview Campus, Kalamazoo. There are also DSP boards with TI's  processors available in the ECE Department's DSP Laboratory.
Grading Policy:  Course grades will be based on the following items: (See next page for dates of the tests.)

         Homework, Computer Assignments, Project

25%

         Exam #1






25%         

         Exam #2






25%

         Final Exam





25%   

Homework assignments should be done neatly and orderly on 8.5X11 engineering papers (on one side only) with no more than one problem per page. As a general rule, no late homework will be accepted. Exams are open book, please use 8.5X11 exam book.  All exams are to be taken during regularly scheduled hours and dates,  no make-ups are planned at this time. Ordinarily, the following SCALE will be used to assign letter grades (subject to change based on class performance):

85-100:A, 
70-84:B, 
60-69:C, 
50-59:D, 
0-49:E                        

 Course Outline and Test Dates (ECE 555, Fall 2003)

	             TOPIC
	Text Reference
	Dates

	Course Introduction, Overview, Discrete-Time Signals & Systems, Time and Frequency Domain Representations
	Chapters 1, 2 
	September 8

	z-transform and its applications in DSP, IZT
	Chapter 3
	September 15

	Nyquist Sampling Theorem, Reconstruction, Aliasing distortion, Multi-Rate Signal Processing
	Chapters 4 
	September 22

	Frequency Response of Linear Time Invariant (LTI) Systems.  Inverse, All-Pass, and Minimum Phase, Generalized Linear Phase Systems
	Chapter 5
	September 29, October 6

	EXAM # 1
	
	October 13

	Implementation and Structures of Discrete-Time Systems, Signal Flow Graphs
	Chapter 6


	October 20

	Design of Digital Filters, Infinite Impulse 

Response, ARMA Systems


	Chapter 7

 
	October 27

	Design of Digital Filters, Finite Impulse 

Response, MA Systems
	Chapter 7
	November 3

	Optimum Approximations Design of Digital Filters
	Chapter 7
	November 10



	EXAM # 2
	
	November 17

	Discrete Fourier Transform (DFT), Discrete Cosine Transform (DCT), Fast Fourier Transform (FFT) and other algorithms
	Chapters 8, 9, and 10


	November 

24

 

	Discrete Hilbert Transforms
	Chapter 11

 
	December 1



	COMPREHENSIVE FINAL EXAM
	
	Monday, Dec. 8, 2003, 6-8:50 p.m.


