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Wavelet Analysis in the Study of Seismic Waves

Kojiro Mryawaki

ABSTRACT

This paper deals with the analysis of seismic waves with non-stationary and random properties with the use of wavelets
as an alternative to the standard Fourier analysis. Although the Fourier analysis is one of the effectual approaches for
any random phenomena, there is the defect of deletion to the informations of the time at which different phenomena arise,
because the integrand kernel of the Fourier spectra have the periodic and homogeneous characters. The theory of wavelets
is an effective method to improve the defect. We explain the relationship between the finite discreate wavelet transform
and the running Fourier spectra for seismic waves. In addition, we investigate the relation of wavelet spectra, response

Fourier spectra and earthquake response spectra.

In the numerical evaluation of wavelet transform, we have used the pyramidal algorithm. The results obtained are as
follows. (1) Wavelet transforms behave themselves, in the operation against any data, like a kind of bandpass filter, and
the central frequencies are determined by the Nyquist frequency and scale factor j. (2) The spectrum of wavelets is a
good correlation to -7 of scale factor j with that of the earthquake response and response Fourier.
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