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Introduction I:
Fourier transform

Stationary signals: constant frequency/wavenumber content at all 
time/space samples. 

Time-Frequency analysis
Nonstationary signals: Dynamic frequency/wavenumber content. 

Methods for analysis of nonstationary signals:
Short-Time Fourier Transform (for example Gabor transform)

Wavelet Transform (based on progressive resolution concept)

S-Transform (frequency dependent windowing) 

Curvelet Transform (local and directional decomposition)

All of the methods for nonstationary signal analysis use Fourier 
analysis as their core building block. 



Introduction II:

Nonstationary signals in seismic data processing
Time axis:

Dispersive and attenuated seismic traces

Spatial axes:
Hyperbolic and parabolic events

Dispersive events

Discontinuities

Interpolation of spatially nonstationary seismic data
Windowing before interpolation

Adaptive prediction filters (Naghizadeh and Sacchi, 2009)



Fourier analysis 
of 

nonstationary signals



The source



S-Transform (Stockwell et al., 1996) 

S-Transform (Time lag, Frequency)

Signal Frequency-dependent time window Fourier Kernel
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