Introduction

Short time Fourier transform

˘ Time-frequency representation

˘ Two-dimensional space (matrix) from a one-dimensional function (vector)

˘ Linear frequency distribution ˘ the absolute bandwidths are the same

Wavelet transform

˘ Time-scale representation

˘ Logarithmic frequency distribution ˘ constant Q

˘ The ^butterfly~ in the FFT is like the lowpass-highpass bank for wavelets

[But the FFT admits all frequencies 0, 1, 2, 3, ... where the wavelets are dyadic

and octave-based (1, 2, 4, 8, ...)!]

History

˘ First results by Alfred Haar in 1910

˘ ^French-school~, Morlet, Grossman and Meyer in the mid-eighties

˘ Daubechies, Mallat

Application fields

˘ Compression (high-fidelity audio, ECG)

˘ Identification (noise-removal, discontinuity detection, multiscale feature detection)

˘ Telecommunication (transmultiplexers, discrete multitone modulation

transceivers)

˘ Process control (adaptive filtering/regulation)

˘ Pattern-recognition of non-stationary signals

Wavelet Theory

The windowed Fourier transform:

F f t g t e dt i t w t

p t w ,