King Fahd University of Petroleum and Minerals

Department of Mathematics and Statistics

SYLLABUS

Semester II, 2008-2009 (082)

(Dr. Mohamed El-Gebeily)

	Course #:
	Math 579

	Title:
	Wavelets and Fractals

	Instructor
	Dr. Mohamed El-Gebeily

Office 5-325

Office Hours: UT 5:30-6:30
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	Objectives
	The goal of this course is to acquaint the students with the wonderful world of wavelet analysis and applications. It gives the major concepts, techniques and applications of sparse representation, reflecting the key role the subject plays in today’s signal processing. It presents the standard representations of Fourier, wavelet and time-frequency tools which enable sparse representations of large classes of signals and images, including the construction of orthogonal bases with fast algorithms. 

	Software 
	MATLAB, MATHEMATICA, …etc.

	Grading
	The grade will be based on Homework, Projects, One Mid Term and a Final.

Homework + Projects                            50%

Mid Term                                               25% 

Final                                                       25%


The weakly breakdown of the course is as follows
	Week #
	Topic 

	1
	The Fourier Trasnform in finite domain

	2
	The Fourier Integral Transform

	3
	The Discrete Fourier Transform

	4
	The Continuous Wavelet Transform, reconstruction formula, admissibility condition

	5
	Applications of the Continuous Wavelet Transform

	6
	Complex wavelets and their applications

	7
	Multiresolution Analysis

	8
	The discrete wavelet transform, reconstruction formula, operation count

	9
	Applications in signal denoising and compression

	10
	The two dimensional wavelet transform, image processing

	11
	Fractal sets, fractal dimension and multifractals

	12
	Wavelets and multifractals

	13
	Vanishing moments, wavelet approximation accuracy

	14
	Wavelets and seismic data analysis

	15
	Wavelets and edge detection


