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Discrete-Time Signal Processing (DSP)
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A. V. Oppenheim and R. W. Schafer, ‘Discrete-Time Signal Processing’, 3" Edition, Prentice-Hall, 2010
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J. G. Proakis, D. G. Manolakis, 'Digital Signal Processing; Principles, Algorithms and Applications’, 4t Edition, Pearson, 2006
B. Porat, 'A Course on Digital Signal Processing’, Wiley, 1996
W. Alexander and C. M. Williams, ‘Digital Signal Processing; Principles, Algorithms and System Design’, Academic Press, 2016

V. K. Ingle, J. G. Proakis, 'Digital Signal Processing using MATLAB v4.0’, PWS Publishing Co., 1997

D. Williamson, ‘Discrete-Time Signal Processing’, Springer, 1999

J. G. Proakis, D. G. Manolakis, 'Introduction to Digital Signal Processing’, Prentice Hall, 1988

C. S. Burrus, et al, Computer-Based Exercises for Signal Processing Using MATLAB, Prentice-Hall, 1994
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Course Main Topics:

1. Introduction
2. Discrete-Time Signals and Systems (3 Sessions)
e Discrete-Time Signals & Systems/ LTI Systems and their properties/ Difference Equation/ Frequency-
Domain Representation/ Discrete-Time Random Signals (Appendix A)
3. The z-Transform (2 Sessions)
e z-Transform/ Properties and ROC/ z-Transform and LTI Systems
4. Sampling of Continuous-Time Signals (4 Sessions)
e Frequency-Domain Representation of Sampling/ Reconstruction of Bandlimited Signals/ Changing
Sampling Rate/ Multi-rate Signal Processing
5. Transform Analysis of Linear Time-Invariant (LTI) Systems (5 Sessions)
e The Frequency Response of LTI Systems/ System Functions/ Frequency Response/ All-pass Systems/
Minimum-Phase Systems/ Linear Systems with Generalized Linear Phase
6. Structures for Discrete-Time Systems (4 Sessions)
e Signal Flow Graph Representation/ Basic Structures for IIR/FIR Systems/ Quantization Effects
7. Filter Design Techniques (4 Sessions)
e Discrete-Time IIR Filters from Continuous-Time Filters: Impulse Invariance/ Butterworth, Chebyshev
and Elliptic (Appendix B)
e FIR Filters: Windowing (Rectangular, Bartlett, Hamming, Hanning, Kaiser)/ Parks McClellan Method
8. The Discrete Fourier Transform (DFT) (3 Sessions)
e Discrete Fourier Series (DFS) Properties/ Sampling the Fourier Transform/ DFT Properties/ The
Discrete Cosine Transform (DCT)
9. Computation of the Discrete Fourier Transform (FFT Algorithm) (2 Session)
e Decimation in Time-or-Frequency FFT Algorithms/ Implementation of DFT using Convolution
10. Fourier Analysis of Signals Using the Discrete Fourier Transform (1 Session)
e  DFT of Sinusoidal Signals/ Time-Dependent FT/ Periodogram/ Spectrum Analysis
11. Parametric Signal Modeling (1 Session)
e All-pole/ Correlation Function Estimation/ Model Order/ Lattice Filters
12. Discrete Hilbert Transforms (1 Session)
e Real & Imaginary part Sufficiency of FT/ Sufficiency Theorems for Finite-Length Sequences/
Relationship between Magnitude and Phase/ Complex Sequences
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