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Fig.1 The effect of searching area on non-local mean filtering
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Fig.2 Theoretical data denoising effect

TE X & 2 fiff FH 22 4L 8 0 05 155 A B A ] 2¢
Bl hoa] DU BRI B BE L5 45 2] 1A 2L
FR, AEUIIA PR S 31 885 R A R
RIUATCITIE XS [E] 2b FEATIED AL B, HA5 R anIE] d
B, S5 T 2 Al LA & BB v B B AL I 5 7
HRIR IR AR 2 T A RURH

3 SEERBORIB S ROR T

XTI ARG B39 J i, Mk E e
518 72 TE [ 220 ) MR AR S AR R AT B A L BB
FAAE LA W 7 (A A B 41) 45 07 T 58 4 — 2
RIS S 1) Sk A A AR, (B AR AR MR

1 [ A8 — B AR AR R 2N T B A4S Hefth =
[P P9 22 A W, DM A T 4 PN R 40 b 7R T (]I
ZN R AR S A e —EbE CRIAR I, AT 3
MR T (AR B A A /N T 25 S A £ v
IR R o B LSRR 8 B (BB I, R
U G A A I AR LU /N Y PRI 22 33 A 4 v
IR B R R AR LA (G B A1 2R i h 42 R R
USRI R, AR OR s/ AR L B R BR R 21T
FELALE AT 8] [, P25 1SRG [ (R
FARIE RS, AT LA 280 G A R AL PR DX g e 4
SRR, TFAT R o R

IEFNOLT, i I 22 A PR IR R T HAd
AR T R0, IR OE SE I 7k AT S IR A 2%



64 Marine Geology Frontiers ML T

2021 43 A

NG, 0 abe 2 [ 2 77 2R P E 0, DTS2 M 25 I ke
Ho AR PR IR ST I7 ik 25 BRSO B 9 57
AR R I I R R ) VIR, LARE S W RS
WSS T 1T AR R K T IR R
JSE IR W GE 1107 1 % b AT 3 IR R R R BR
CIESN L R T S e N S S PSE Ak
ST R £ 5 R AL I 25 /DN TR A
A, BT LKk JFG I FH AR SRS A A Je A 42 L i
W J5 1 ) S o 0 R MR ), T A R A A

WAETERS /ms

500 (.

WAETERS /ms
-
3

1500

2000 M

AL FERS /ms
=
S

P 3 Ry SR A B L, it T PR AR U
MEH R K 7*11, Th=20. a=0.1, [&] 3a Jy3tif
o 3 AR S R RR AR s K] 3b A 2 AR SR A
UE T vk M BRI A5 s 1 3¢ MARSU £
Mg J 110 308 U 45 s T 3d i TR a B8 I AR S
UEBE G BRI . ZEA X ELIE 3b, 3¢ AN 3d, K EL
AR ST 25 R B AL 55 0 S I e 5 P R )
5 22 MR SR R BN i

1500

500 f

1 000 f3

WREERS /ms

1500 1 If

2000 1M

B3 SEEREESEI L

Fig.3 Comparison of trial calculated actual data

4 #Ei

A ST S G 10 5 [ P 220 i 72 £ 5 A
23 3 N /N L PR A B R, ARAE AR R R (E g
PN BRSO T 5 DR DRG] A 28 25 R R K
B e A BEATL IR 57 S DR R 3, B e IR R R B
PRI L RETT o

BITERA LA

(1) M 1 G B T2 (] ) 20 3t 7 5 A I 25

SR AL/ R4 v 23 A B8R, 68 LR AR SR 4 fE
DRI, A R8N BB i 1 R T
REES R AN EIRPI SR v eiidvck | & L PR HENE $2 190 31)4
SERBEN, e L

(2) %of b Ay o 3 4 b R 508k o7 FH AR J=y B 24
B, 8 = AL e K ] A U S IR MR R, TR R
$e AR R IR T L M L REE T .

(3) ) FH U G B 0 5[] S 220 3t 2 £ 5 AR e 23
Sl A /N FELER R A B AR, X R P AR = 44
DEWETT i, AT LA S0 G S IR W R 25 BRI A 49



5537 % 4 3 ) LESUIRECE S Vs 2L PN RIDE S RSl RS 98N L BAEiR 1 e 65

5 HA L E =SS\ A B S . (7] AR el o H 34 8 1R 22 R 5E 7 D). FRM : EB M Ao,
2014.

SE M (8]  HEEg. 3T 15 Urhe o () K1 25 MR i S (D). FLHE: 74 P A I
K2, 2014,

[1] BUADES A, COLL B, MOREL J M. A non-local algorithm for ) o \
(9]  ZRULE, ZRKAT, XURFR. & 23R X PE s 3 33 i il

ALIEBCLI] . IS HER Y HE, 2010, 8(2): 22-27.
(10] BRI, Apdt, EATE. f-xIfCadzowdi R 7P LI BEHLE
FIR L], AmPE, 2012, 51(1): 43-50, 112.
(1] R, BRIXOE, 75 &O0), 55 77 S8 fAE R BRAS IR T4 i
FRgIFSE S5 8 (0], BRI, 2015, 2(5): 20-25.

image denoising[C]//Peoceedings of Conference on Computer
Vision and Pattern Recognition (CVPR). IEEE Computer Society,
2005.

(2] Aabl, B, IMAIL, S5, & TRAR AN 4278 22 IE IL Y PR TR 4
A (). TSR (AR B AR), 2017, 38(5): 571-575,

614.
(3] A, LT ST T MR ), e 12D R KL R S R AR R R ). A
1%, 2018, 46(7): 1700-1709. PS5 A TR, 2016, 29(1): 1-10.
[4] OSHER S, BURGER M, GOLDFARB D, et al. An iterative regu- (13] EHUR. TR R (R DL PR RMIA(D]. MR T
larization method for total variation-based image restoration[J]. IREERLT K%, 2019.
Siam J Multiscale Model Simul, 2005, 4: 460. [14] 223 220, JE/IME, 45, BRi0R0E SepAab BB AR v A (7.
[5] LUO E, CHAN S H, NGUYEN T Q. Adaptive image denoising JER LR, 2016, 3(5): 32-37.
by mixture adaptation [J]. IEEE T I Process, 2016, 25: 4489. [15]  #&7, SQIRNG. JET 52 44 b 2 o 1] — 38501 b 7 b 3G R T iy
(6] [, Xk, 2, 45, 1Ly b 5% WERek 28 i b ) RS vk S L FH - LAVE FR3E 3 P QS b DX Bt 484 Sy 451 [O1. Al B ih <, 2018,
GPUSZIL[T]. HbERP 74, 2009, 52(12): 3101-3108. 5(6): 42-49.

SUPPRESSION OF ABNORMAL AMPLITUDE NOISE WITH SEISMIC WAVE
SIMILARITY NON-LOCAL MEAN FILTER

ZHAO Chong'”, LI Huifeng', ZHAO Chi'?, YANG Feilong"”, YANG Wenping’,
HUANG Dezhi’, LUO Hao', ZHAO Xiu', ZHANG Xue'’

(1 Xi'an Shiyou University, Xi'an 710065, China; 2 Shaanxi Key Laboratory of Oil and Gas Accumulation Geology, Xi'an 710065, China;
3 Sinopec Petroleum Engineering Geophysics North China Branch, Zhengzhou 450000, China; 4 Technology Company of
Zhongyuan Petroleum Engineering, Puyang 457000, Henan, China; 5 Jilin University, Changchun 130026, China;

6 PetroChina Changging Oilfield Branch Fourth Oil Production Plant, Jingbian 710021, Shaanxi, China)

Abstract: Non-local mean filtering denoises the image based on the similarity between pixels in the image.
However, this method cannot effectively suppress the abnormal amplitude noise in the image. The seismic signals
simultaneously in common offset gathers (equal offset gathers sorted by shot coordinates) have the characteristics
of high similarity and concentrated distribution. So, the abnormal amplitude noise in the signal can be judged
according to the weight function of non-local mean filtering. Based on the theory mentioned above, this paper
proposes a non-local mean filtering method for suppressing abnormal noise based on the similarity of seismic
waves to effectively suppress random noise and abnormal amplitude noise in seismic signals. The trial results of
theoretical and actual seismic data show that the method proposed in this paper can effectively suppress random
noise and abnormal amplitude noise in seismic signals, and can further improve the signal-to-noise ratio of
seismic data.

Key words: non-local mean filtering; weighting function; local similarity; abnormal amplitude noise; random

noise
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