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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 Il

» 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)



Fouriler analysis
of
nonstationary signals



The source
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A General Description of Linear Time-Frequency
Transforms and Formulation of a Fast, Invertible
Transform That Samples the Continuous
S-Transtform Spectrum Nonredundantly

Robert A. Brown, M. Louis Lauzon, and Richard Frayne

Abstract—Examining the frequency content of signals is critical
in many applications, from neuroscience to astronomy. Many
techniques have been proposed to accomplish this. One of these,
the S-transform, provides simultaneous time and frequency infor-
mation similar to the wavelet transform, but uses sinusoidal basis
functions to produce frequency and globally referenced phase

dimensions into frequency or frequency-analogue spaces have
proliferated [1]-[4].

While the original Fourier transform (FT) is an extremely im-
portant signal and image analysis tool, it assumes that a signal
1s stationary, i.e., that the frequency content is constant at all



S-Transform (Stockwell et al., 1996)
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