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Office Hours: Friday, 11:30 - 13:00, CBY A-616

Schedule:
	

	    Wednesday 
	 LEC 
	 14:30-16:00 
	  
	
	 Room: SITE H0104

	    Monday 
	 LEC 
	 16:00-17:30 
	  
	
	 Room: SITE H0104

	    Monday 
	 LAB 
	 17:30-20:30 
	
	
	 Room: SITE 2060

	    Friday 
	 LAB 
	 08:30-11:30 
	  
	
	 Room: SITE 2052

	    Wednesday 
	 TUT 
	 8:30-10:00 
	  
	
	 Room: HGN 305


Required textbook:

Andreas Antoniou, Digital Signal Processing McGraw-Hill Professional; 1 edition (September 19, 2005), ISBN-10: 0071454241  
Other references:

· S.K. Mitra, Digital Signal Processing -- A Computer-Based Approach, Third Edition, McGraw-Hill, 2005.

· “Digital signal processing “, J.G. Proakis and D.G. Manolakis, Prentice Hall, 3rd edition, 1996,  ISBN 013-10604-14
· "Fundamentals of Digital Signal Processing", J. Van de Vegte, Prentice Hall 2002, ISBN 0-13-016077-6

· "The DSP Handbook", A. Bateman, I. Paterson-Stephens, Prentice Hall, 2002, ISBN 0-201-39851-6

· "Digital Signal Processing, Spectral computation and filter design", C.-T. Chen, Oxford Univ. Press, 2001, ISBN 0-19-513638-1 

· Digital signal processing", T.J.Cavicchi, Wiley, 2000, ISBN 0-471-124729
· "Mastering DSP Concepts using Matlab", A.Ambardar, C. Borghesani, Prentice Hall, 1998, ISBN 0-13-534976-1

· "DSP first: A multimedia Approach", J.H. McClellan, R.W.Schafer, M.A.Yoder, Prentice Hall, 1998, ISBN 0-13-243171-8

· "Discrete time signal processing", A.V. Oppenheim and R.W. Schafer, Prentice Hall, 2nd edition, 1998, ISBN 0-13-754920-2

· "Introductory digital signal processing with computer applications", P.A.Lynn and W. Fuerst, Wiley, 2nd edition, 1997, ISBN 0-471-97631-8

· "A course in digital signal processing", B. Porat, John Wiley & Sons, 1997, ISBN 0-471-14961-6 

· "Understanding signal processing", R.G. Lyons, Addisson-Wesley, 1997, ISBN 0-201-63467-8

· Steven W. Smith, "The Scientist and Engineer's Guide to Digital Signal Processing", California Technical Publishing, 1997, ISBN 0-9660176-3-3. http://www.dspguide.com/pdfbook.htm (You can download the entire book!) 
Evaluations :

Midterm:
 


25 %




Final: 




50 %




Labs (demos and quizzes):

25 %

Dates: Midterm February 25th during the tutorial section
Quiz 1 – covers labs #1, #2, Feb 11
Quiz 2 - covers labs #3, #4, #5, March 11
Quiz 3 – covers labs #6, #7, #8, April 1
Tutorials will start on Wednesday January 14th, 2009.
Labs/projects: 
There will be a number of Matlab labs. In order to get a full credit, you will be required to demo the lab to the TA. There will be no reports – however Lab quizzes will be given. There will be 3 Lab quizzes. The demos and the quizzes will carry 50% of the Lab grade each. The quizzes will be given during the DGD time.
Official course description:

Review of discrete-time signals and systems, the sampling theorem, and Fourier series/transforms. Sampling rate conversions. A/D and D/A conversions. Z-transform and LTI system analysis. Minimal, maximal and mixed phase systems. Discrete Fourier Transform and Fast Fourier Transform (FFT). Windowing effects. Finite Impulse Response (FIR) filter design (linear phase, windowing, frequency sampling, Remez). Infinite Impulse Response (IIR) filter design from analog prototypes. Frequency transformations. Structures for implementation: direct, cascade, lattice, lattice-ladder, parallel. Finite wordlength effects. Introduction to spectral analysis. Real time implementation.

Course introduction:

This course deals with the processing of discrete time (i.e. sampled) and digitized (quantized) signals. Digital signal processing (or DSP) has become an interesting solution for many practical problems. Digital signal processing is fairly inexpensive, reliable and programmable. Because it is programmable, the flexibility of a digital signal processing systems is greater than for analog systems. The accuracy of digital systems is also better. Applications of digital signal processing are numerous, for example in telecommunications: speech, audio, image and video coding, channel equalization, modulation, spectrum analysis, detection, estimation, speech and speaker recognition, etc.. On top of the theoretical concepts of digital signal processing, students in this course will learn how to design signal processing applications using Matlab. Here are some topics to be covered in the course (please note that this is just a preliminary schedule and that topics might change):

	Week of
	Lecture Monday
	Lecture Wednesday 
	Labs

	Jan 5
	
	Introduction 
	 

	Jan 12
	Z transform  review 3
	Spectral representation of discrete time signals 
	

	Jan 19
	Z transform  review 3
	Signals and Systems  4


	Matlab Tutorial

	Jan 26
	Signals and Systems  4


	Application of the Z transform

5.1-5.4


	Lab 1: Steady state, transient and frequency response of discrete time systems

	Feb 2
	Application of the Z transform 5-5-5.7 
	Sampling theorem 6


	Lab 2. Filters and resonators

	Feb 9
	DFT 7.1-7.7
	DFT 7.8-7.10 
	Lab 3. Sampling, A/D conversion and  D/A conversion

	Feb 16
	Study break
	Study break
	

	Feb 23
	FFT 7.12 
	FFT 7.11

Realization of digital filters 8


	Lab 4. Windowing

	Mar 2
	FIR design 9
	FIR design 9
	Lab 5. FIR filter design

	Mar 9
	FIR design using optimization methods 16
	Decimation and interpolation
	Lab 6. IIR filter design

	Mar 16
	Approximations for analog filters 10
	IIR design 11.1-11.5
	Lab 7. Finite Word Effects

	Mar 23
	IIR design 11.6-11.7
	IIR filters using prescribed specifications 12
	Lab 8. Decimation/Interpolation/Multirate Signal Processing

	Mar 30
	Design of IIR filters using optimization methods 15
	Effects of finite word length
	

	Apr. 7
	Review
	Review
	


Pages to cover from the text book :
Chapter 1

p.1-6
p.8 
p.15-23

Chapter 3

p.80-83
p.85-88
p.95-96
p.100
p.115-122
Chapter 4

p.131-138
p.140-142
p.155-161
p.163-166
p.169-170
p.171-173
 
Chapter 5

p.202-204
p.207
p.209-211
p.223-227
p.232-240
p.243
p.245-253
Chapter 6
p.263-264
p.269
p.271-275
p.278
p.286-297
p.303
p.305-308
 

Chapter 7
p.322-323
p.325-333
p.337-339
p.343-352
p.354-355
p.358-363
p.369-370
p.375-382

Chapter 8
p.405-410
 

Chapter 9
p.426-435
p.437-440
p.445-451
 

Chapter 10
p.462-466
p.471-473
p.475-476
p.479-482
p.485-486
p.490-498
p.509
p.511-519
Chapter 11
p.529-533
p.541-553
 

Chapter 12
p.586-588
 

Chapter 14
p.617-628
p.632
p.638-640
p.647
p.654
 

Chapter 15
p.673-678
p.700-701
p.703
Chapter 18
p.830-836
p.839
Problems for practice from the textbook

Chapter 3
3.1-3.3
3.11ab
3.12ac
3.14-3.17
3.26
3.32
3.36ab
3.39
Chapter 4
4.1-4.4
4.29-4.34
4.36
 

Chapter 5

 5.7
5.15
5.18-5.19
5.21
5.24
5.29
5.32
Chapter 6
6.3-6.6
6.8-6.11
6.18-6.20
 

Chapter 7
7.5-7.8
7.10-7.12
7.24-7.25
Chapter 8
8.13-8.18
 

Chapter 9
9.1-9.4
9.16-9.19
 

Chapter 10
10.5ab
10.9ab
10.11
10.14ac
10.18ab
10.25-10.26
 

Chapter 11
11.1
11.3
11.6
11.19-11.20
11.25
 

Chapter 12
12.19-12.20
 

Chapter 14
14.1-14.2
14.6-14.7
14.9
14.15
 

Chapter 18
18.1
18.5
1
1

