5555 % 55 5 OB Y M ¥ R Vol. 55. No. 5
2012fﬁoﬂ CHINESE JOURNAL OF GEOPHYSICS May,2012

EA R PRI A5 T 254 O D (B 1 Bl BIL R P R T v M BR ) B 2441 2012, 55(5) £ 1732-1741, doi: 10.
6038/j. issn. 0001-5733. 2012. 05. 030.
Wang W, Gao J] H. Chen W C, et al. Random seismic noise suppression via structure-adaptive median filter. Chinese J.

Geophys. (in Chinese), 2012, 55(5):1732-1741.,doi:10. 6038/j. issn. 0001-5733. 2012. 05. 030.

—I:I*I]ﬁ }_‘—I:P{EI:L,\IE E’]l&_*}l 5 75 ‘}—Jz £
E OB BB EXR T ART

1 %8R T H5EE TREABRE S E BRI, W% 710049
2 WA MWEIE AL . JE T 100027

M OE ORSCRM R R INTZE RS S M R GOR AR B A5 R R N P DB A L T R TR A TR Y B AL R
T R S A I A i JR) S B e R A B AR 5 SR TR JBE 45 ) A T 3t JE AT 1] S A U 5 A B R R L A

I A _b 5 A 3 52 ) AT e R RS 17 A 3 S 1O o A AR AL B A R SR I T 90 O AR AR R A

JRE R 00 U0 A T BRI KR RO AT AR L AR ) (6 9 20 A0 T RO g 1) BT T A 2 0 4R 47 T RE 68 e (DT

e A5 09 Ja SR 45 M 5 AT 5 AR SC T 86 T 6 BRI S5 B 4l 1y Ak B 5 5 90 b T o 08 D O 3k kA X BE L 2R R

B L 3% 7 12 BB 08 S L M gk e i 7 50 TR 194 AL MR 7 S O A 015 5 B JEC Y T AL 7 3 50 S S ) ARl ) A ) — B Y

[ Esk A 28O 45 T 00 T A ) )2 300 5 R AR TS R AIL L S IR T R BORE Y R

KB PEUEDL . 1 E R R TR R T DR B R A B

doi:10. 6038/j. issn. 0001-5733. 2012. 05. 030 FE SRS P63l I #5 B H#A 2011-04-06,2011-06-28 W16 fia

Random seismic noise suppression via structure-adaptive median filter
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2 CNOOC Research Institute, Beijing 100027, China

Abstract This paper presents a structure-adaptive median filter for reducing random seismic
noise which preserves seismic edges and details such as faults and fractures. By considering
seismic horizons as line-like structures, this filtering framework relies on the computation of the
Gradient Structure Tensors, which provides dips of seismic events and the regularity of local
seismic structures, based on which two confidence measures are defined for different seismic
structures. The structure-adaptive median filter adjusts the shape of the filter kernel according to
the two confidence measures and aligns the filtering kernel along local dips to make the filtering
kernel optimally matched with different local geological features. The proposed filter has been
applied to both the synthetic and real data, and compared with two widely used median filtering
schemes. The processing and comparison results show that the proposed structure-adaptive
median filter is more suitable to balance suppressing random seismic noise and preserving signals
which preserves seismic edges and details while enhancing the coherence of seismic horizons, and

improves the quality of seismic images significantly.
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Fig. 1 Filter window construction of structure-adaptive median filter

(a) Filter window function; (b) Signal structure-consistent filtering mechanism.
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(a) Main axes g1 of the elliptic filter window; (b) The second axes g, of the elliptic filter window.
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Fig. 6 Comparison of filtering results of the noisy synthetic data

(a) Result obtained by structure-adaptive median filter; (b) Result obtained by 2D median filter; (c¢) Result obtained by 2D multistage

median filter; (d) Noise removed by structure-adaptive median filter; (e) Noise removed by 2 D median filter; (f) Noise removed by 2 D

multistage median filter.
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Fig. 8 Comparison of filtering results of real seismic profile

(a) Result obtained by structure-adaptive median filter; (b) Result obtained by 2D median filter; (¢) Result obtained by 2D multistage median filter;

(d) Noise removed by structure-adaptive median filter; (e) Noise removed by 2D median filter; (f) Noise removed by 2D multistage median filter.
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Fig. 9

Comparison of average spectrum of filtering results of real seismic profile

(a) Average spectrum of Fig. 7; (b) Average spectrum of Fig. 8 (a); (¢) Average spectrum of Fig. 8 (b); (d) Average spectrum of Fig. 8 ().
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