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SYLLABUS 

 

Introduction Stationary and non-stationary signals, Signal representation using basis and 

frames, Brief introduction to Fourier transform and Short time Fourier transform, Time-

frequency analysis, Bases of time frequency: orthogonal, Filter banks, Multi resolution 
formulation: Wavelets from filters, Classes of wavelets: Haar, Daubechies, bi-orthogonal. 

Continuous Wavelet Transform Continuous wavelet transform (CWT), Time and frequency 

resolution of the continuous wavelet transform, Construction of continuous wavelets: 

Spline, orthonormal, bi-orthonormal, Inverse continuous wavelet transform, Redundancy of 

CWT, Zoom property of the continuous wavelet transform, Filtering in continuous wavelet 

transform domain. Discrete Wavelet Transform And Filterbanks Orthogonal and bi-
orthogonal two-channel filter banks, Design of two-channel filter banks,     Tree-structured 

filter banks, Discrete wavelet transform, Non-linear approximation in the Wavelet domain, 

multi resolution analysis, Construction and Computation of the discrete wavelet transform,  

the redundant discrete wavelet transform. Multi Resolution Analysis Multirate discrete 

time systems, Parameterization of discrete wavelets, Bi-orthogonal wavelet bases, Two 
dimensional,  wavelet transforms and Extensions to higher dimensions, wave packets 

Applications Signal and Image compression, Detection of signal changes, analysis and 

classification of audio signals using CWT, Wavelet based signal de-noising and energy 

compaction, Wavelets in adaptive filtering, Adaptive wavelet techniques in signal 

acquisition, coding and lossy transmission, Digital Communication and Multicarrier 

Modulation, Trans multiplexers , Image fusion, Edge Detection and object isolation. 
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