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Abdract A new method of utilizing combined wavelet with fractal to detect seiamic sngularities is proposed
aming a inproving the detecting precidon. Hrdly the fractd property of seigmic wave is comprehensvdy
invedigated based on its power gectrum dendty andyss, and the conclugon is made that seiamic wave is of
Hf-dfinefracta property only in severa higher frequency bands. This not only provides the theoretic foundation
for reaonably gpplying fractd into seigmic wave andyds, but a9 reveds the dortage of enploying snde
integrated fractal dimendon to detect seiamic dngularities. Secondly an dgorithm of frequency and time-ordered
ron-decimated wavelet packet trandorm is put forward to produce excelent platform for fractad andyss of
signicwave. On the bass o the albove wo agects, a wavdet-fractd based method for detecting seiamic
dngularitiesis developed , which cond gsdof three succesdve deps: seiamic wave i s deconposed into multi- scae
codficient sequences, and then fracta-parameter gpace of seigmic prdfile is condructed depending on the
correlaion dimendon andyss of efective scae codficient sequences; in the end, dngular parameters are
identified and they indicate the seigmic dngularities. An engneering example shows that the proposed method
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outperforms the exiging wavelet and fracta concerned methods in rationality and practicability , © it provides a

new gpproach for parameterized accurate seiamic geophysca progecting.

Keywords Seigmic wave, Frequency and time-ordered norrdecimated wavelet packet trandorm, Corrdation
dimendon, Prdfile fractd dimendon goectrum, Sngularity detection
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