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Seismic data random noise attenuation based on the second
generation Curvelet transform

BAO Qianzong', CHEN Wenchao?, GAO Jinghuai®

(1. College of Geology Engineering and Geomatics, Chang’an University, Xi ‘an 710054, China; 2. Institute of Wave and
Information, School of Electronics and Information Engineering, Xi an Jiaotong University, Xi‘an 710049, China)

Abstract: Noise attenuation of seismic data processing is one of the key questions that can not be ignored. Ac-
cording to the nonlinear approximation property of the Curvelet transform in objects with piecewise C? edges, a
threshold method of random noise attenuation in seismic data is proposed based on the Curvelet transform. And an
estimation approach of the threshold value is presented on the assumption that the random noise is independent and
identically distributed Gaussian white noise. The synthetic data and post-stack real data processing results confirm
the effectiveness of the proposed method.

Key words: Curvelet transform; noise attenuation; nonlinear approximation; threshold function

Herrmann Curvelet
BT Neelamani Curvelet
[10]
Curvelet Curvelet
Curvelet
f—k (11 Radon
2] [3] [4]
[5-6] 1 Curvelet T R I HEIA
Curvelet Candes Donoho Curvelet
[7-8]
[7-8]
X @ r 6

Y% H #A: 2009-06-11
=k (40730424); (863 ) (2006 AA09A102-11)
fEEE N (1972—), , : ,



% 13 ¥ 5% ERTE =R Curvelet 7 # #y 40 E FOBHFE AL 7 38 - 67 -

re/2,2) W(r)
te[-11] V(t)
> W22 =1, re(3/4,3/2) 1)
j=—0
SVAt-)=1 te(-1/2,1/2) )
|=—
i=1o Uj
sirans i [ 21720
u; =27 W(2‘r)V£ | (3)
Lir2] jI2
U W Vv
?j(X) p(w) =U (@)
9;(x) Curvelet 27
Curvelet  ¢;(x)
2 4 x(H =
Ry'(k-27 ky-273/%)  Curvelet
(/7j,|,k(x)=¢7j(R9, (X_Xlgj'l))) 4)
6 =2n-22 1201~  o0=g=2n
k=(k,k,)eZ? Ry 0
f eL?(R?)  Curvelet

f Curveleto;,

(il k) =(fo@510) = [oo TV (00X, (5)

. 1 P ey
k= [ T @)@ (@)do =
1 ¢ TR
o j f (@)U j(Rqa))e< >da), (6)
f@ )
Curvelet
Curvelet
fx)=Y <f(x),cﬂ>cﬂ 7
u=M
(f(x).c,) f(x) Curvelet Cu
w=(jlk k,) Curvelet M
Curvelet

27 Curvelet
2] 2j/2
2*1'/2 2*]
Curvelet
1 4
Curvelet
{2 /m

0 0 50 100 150 200 250 300 350 400 450 500

0.1

02

I [Al/s

0.3

0.4

05
(a)
7 {hi
0.5 -04 -03 -02-0.1 0 01 02 03 04 05
SOO T T T T T T T T T
400
G
300
200 L \ ‘
100 F \ % o
5 A
& ., "y
~100 F -
2 \
200 - \
300
400 - >
~500 o
1 Curvelet () (b)

Fig. 1 Spatial and frequency representation of curvelet atoms
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Fig. 3 The attenuation of random noise in synthetic data
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Fig. 4 The real post-stack seismic data
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Fig. 6 The comparison between the original spectrum of the
800 th CDP in Fig. 4 and the obtained spectrum by Curvelet
transform processing
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