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Course Philosophy and Features

A signal can be seen mathematically as a function or a sequence of numbers to represent the state or behavior of a physical system. Examples of signals range from speech, audio, image and video in multimedia systems, ECG (electrocardiograms) and EKG in medical systems, to electronic radar waveforms in military. Signal processing is concerned with the representation, transformation, and manipulation of signals and the information they contain. For example, we may wish to remove the noise in speech to make it clear, or to enhance an image to make it more beautiful. Signal processing is one of fundamental theories and techniques to construct modern information systems. 

During the last half century, lots of theories and methods have been proposed and widely studied in digital signal processing. In this course, students will study the fundamentals of discrete-time signals and systems. The course content includes the concept and the classification of discrete-time signal, representations of signals in time, frequency, z- and discrete frequency domains, representations and analyses of systems, and filter designs. 

This course is a prerequisite course many multimedia related courses. Examples include speech processing, image processing, pattern recognition, and so on. 

Contents

Signal representation in time domain, Fourier transform, sampling theorem, linear time-invariant system, discrete convolution, z-transform, discrete Fourier transform, and discrete filter design. 

Textbook

· Introduction to Digital Signal Processing, Tatsuo Higuchi, Shoukoudou, 1986 (in Japanese) 

Reference Books

· Digital Signal Processing, Written by A.V. Oppenheim and R.W. Schafer, Translated by Hikaru Date, Koronasha, 1994 (in Japanese) 

· Digital Signal Processing -- Principles, Algorithms, and Applications, J.G. Proakis and D.G. Manolakis, Third Edition, ISBN 0-13-394338-9, Prentice Hall, 1996 

· Computer-Based Exercises for Signal Processing Using MatLab, C.S. Burrus and et al, ISBN 0-13-364845-1, Prentice Hall, 1994. 

	No. 
	Contents

	1
	An introduction to signals and systems, and representation of signals in time domain 

	2
	Linear, time-invariant systems, impulse response and convolution sum 

	3
	Linear constant-coefficient difference equation, Fourier transform and frequency response 

	4
	z-transform and its properties 

	5
	More about properties of z-transform and inverse z-transform 

	6
	Discrete Fourier transform (DFT) 

	7
	Signal analysis and synthesis based on DFT 
	

	8
	Fundamental structures of digital filters 
	

	9
	Internal representation of LTI systems 
	

	10
	Digital filter design - I 
	

	11
	Digital filter design - II 
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