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Table 1 Characteristics of the common wavelet
/N T N Br#& X IEE LR RS X P
Daubechies dbN H 2N—1 N 2T dbl)
Symmlet symN H 2N—1 N AR X R
. . e I3 2Na+1 . )
Biorthogonal biorN,, Ny KIFE 2 TN 1 2N, nJ LK R
Coiflets coifN # 6N—1 /DL R 2 S 10 %4

N R M 2N—1
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Table 2 Comparison of extracting surface

wave by using different wavelet

e TE%RE ‘ ‘
wom  WREE RO mORK  FENIRI /s SRR
WOE B Es
db20 20 0.042 4 0.042 4 1. 204 35
sym20 0.038 7 0.038 7 11. 656 35
db10 10 0.043 1 0.043 1 0. 641 17
sym10 0.039 3 0.039 3 0.907 17
coif§ 0.038 1 0.038 1 0.906 7
db8 8 0.041 1 0.041 1 0.578 13
sym8 0.039 8 0.039 8 0.609 13
coif4 0.039 8 0.039 8 0.719 21
bior2. 8 0.041 3 0.041 3 0.671 15
db5 5 0.040 5 0. 040 5 0.515 7
symb 0.039 9 0.039 9 0.516 7
db4 4 0.043 4 0.043 4 0.484 5
sym4 0.040 1 0.040 1 0. 484 5
bior2. 4 0.047 1 0.047 1 0.500 7
coif2 0.041 4 0.041 4 0.515 9
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Simulation record processing effect
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Fig. 2 Actual seismic data suppressing effect
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SURFACE WAVE SUPPRESSION TECHNOLOGY
BASED ON TWO-DIMENSIONAL WAVELET TRANSFORM

ZHU Libin' ,MO Yangang®, WANG Yanchun'" , MA Bin®

(1 China University of Geosciences (Beijing) Institute of Geophysics and Information Technology,Beijing 100083, China;

2 Sinopec Geophysical Corporation ShengL.i Branch, Donying 257100, Shandong, China)

Abstract; Owing to the limitation of the conventional Fourier transform filtering and FK filtering

methods in suppressing surface wave, we provided in this paper a surface wave suppression method

based on two-dimensional wavelet transforms and the basic characteristics of the wavelet. Upon the

basis of comparative analysis of various types of wavelet, we selected one from the others for low fre-

quency surface wave suppression. Through the two-dimensional wavelet, decomposition can be used

to convert seismic data into the four dimensional domains of time, space, frequency and wave number,

and then conduct a high-pass filtering to the low frequency and high wave number component. As the

result, reconstruction of seismic data and processing after the suppression of surface wave results are

obtained. The theoretical simulation of the record and low frequency seismic data processing show that

the denoising is effective. It can protect the low frequency effect wave effectively during the process to

suppress the low frequency wave at the same time.

Key words: two-dimensional wavelet transform; seismic data; surface wave; noise suppression



