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CU5093 WAVELET TRANSFORMS AND ITS APPLICATIONS
DETAILED SYLLABUS

OBJECTIVE

e To introduce the fundamentals concepts of wavelet transforms.
e To study system design using Wavelets

e To learn the different wavelet families & their applications.
UNIT | INTRODUCTION TO WAVELETS

Introduction to Multirate signal processing- Decimation and Interpolation, Quadrature Mirror
Filters, Subband coding, Limitations of Fourier transform, Short time Fourier transform and its
drawbacks, Continuous Wavelet transform, Time frequency representation, Wavelet System

and its characteristics, Orthogonal and Orthonormal functions and function space
UNIT Il MULTIRESOLUTION CONCEPT AND DISCRETE WAVELET TRANSFORM

Multiresolution formulation of wavelet systems- signal spaces, scaling function, wavelet
function and its properties, Multiresolution analysis, Haar scaling and wavelet function, Filter
banks- Analysis and Synthesis, 1D and 2D Discrete wavelet transform, Wavelet Packets, Tree

structured filter bank, Multichannel filter bank, Undecimated wavelet transform.
UNIT Ill WAVELET SYSTEM DESIGN

Refinement relation for orthogonal wavelet systems, Restrictions on filter coefficients, Design

of Daubechies orthogonal wavelet system coefficients, Design of Coiflet and Symlet wavelets.
UNIT IV WAVELET FAMILIES

Continuous Wavelets- Properties of Mexican hat wavelet, Morlet, Gaussian and Meyer
wavelets. Orthogonal wavelets- Properties of Haar wavelets, Daubechies wavelets, Symlets,
Coiflets and Discrete Meyer wavelets. Properties of Biorthogonal wavelets, Applications of

wavelet families.
UNIT V WAVELET APPLICATIONS

Denoising of Signals and Images, Image enhancement, Edge detection, Image Fusion, Image
compression, Wavelet based feature extraction, Analysis of phonocardiogram signals,

Analysis of EEG signals, Speech enhancement for hearing aids.
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