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3.1 Fig. 1  Original synthetic signal and
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(a) Original synthetic signal with exponential decay;
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Fig. 3 Experimemtal signal and its de-noising signal
(a) Experimental micro-seismic signal collected by SDAES digital acoustic emission instrument;
(b) Signal denoised by multiscale WT using a global threshold; (¢) Signal denoised by WT using a level—
dependent threshold; (d) Signal denoised by the optimum WPT using a node-dependent threshold
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Fig. 4 Seismic waveform and its de-noising signal
(a) Real seismic waweform of 2007 Notohanto Earthquake; (b) Seismic waveform denoised by multi — scale WT
using a global threshold; (¢) Seismic waveform denoised by WT using a level-dependent threshold;
(d) Seismic waveform denoised by the optimum WPT using a node-dependent threshold
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Application of the Optimum Wavelet Packet Transform

in Seismic Signals De-noising
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Abstract

We apply the node-dependent threshold relative to the characteristics of the time-frequency of the noise to

the optimum Wavelet Packet Transform ( WPT) method to denoise a synthetic noisy signal of the arrival of the

simulative seismic wave

an experimental micro-seismic signal collected by a digital acoustic emission instru—

ment SDAES and a seismic signal of 2007 Noto Hanto Earthquake in Japan recorded at NIED observatory. We

find that the signal denoised by the optimum WPT method has a higher signal<o-noise ratio ( SNR) and a lower

distortion than those by other methods based on wavelet transform ( WT) methods and the WPT method shows the

overall superiority.

Key words: seismic signal; WPT; best basis; denoising; dependent threshold
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