55 46 B4 2 W) Y R
2022 44 H

5 & #®

GEOPHYSICAL & GEOCHEMICAL EXPLORATION

Vol. 46,No. 2
Apr. ,2022

doi: 10. 11720/wtyht. 2022. 2411

WS, ST, e 5 JE T Curvelet A8 ERATILIR THE BRIk [ 1], MR 5164 ,2022,46(2) :474-481. hitp: //doi. org/10. 11720/ wiyht.

2022.2411

Xie X L,Ma X M, Long H,et al. Curvelet transform-based denoising of resonance interference induced by electrical poles in seismic exploration[ J]. Geo-

physical and Geochemical Exploration,2022,46(2) :474-481. hitp://doi. org/10. 11720/ wtyht. 2022. 2411

FTF Curvelet 28 # g 2 A1 6 T30 2 Br 7 ik

W, D5, L AR R, IR
(¥ E RS R AR RIER TR E S S, Tk RE 071051)

B ST IR PUR TR Z R R W TPz — U R EAR RO, i T SR R 2T
PR e Z FISCATTE A . Curvelet 2848 i AR Aok {510 DX ISR i 368 7 (16 A 1 2k , R il o Iof 2 £ 5 &b Pt
IR TEH R FORME B IS TR AR o A SORIEZAT IU IR TR TE b R ot v R B R o 4R 01 T —Fifi ik
T Curvelet ZHAYLATIARAPELBRTT %, & STl W AT Hek 40 54 28005 BAE Curvelet A RFIE 22 57, 1 B
Curvelet ZEHZ2 RUEE 2207 [0 454 SB35, SR Je AR S ST 19 A 2 48 0 {1 o K300 1400 38 sk — 20 ol
it 3k S B A X R 3 A, e BRAS SR H B 759 AT LA 80 S BREAT LR 4IC , [ A ] AR M PR3 A 3R, &
W 7 GO AC) 15 188 L B2 23 B3R YA R [R) R BE A 48 o, ATTTIE R 13207 1 O A 201

KA Curvelet 253 ; AR IR SAT IR0 5 KW AR A B E

FESES . P631.4 XERFRIRED: A

0 55

Y A0SR AR 110 Jir e b R S T AR AR B A A RS A
PRI TS | o] Xof by 2 ORLEA TR 75 ], 58 AR g
AREHE T — R MR A B P I oE dE e, M
OB MR W FR TR, o B AR, — M s
FUU PR AR T4, 5 DL A M P A 7 SR MR AT
W P WA — BB A R AT
WAFAE— 2 IR 23 ) oA iR A0 B8 46 THl
()22 57 AR 22 SR o, 8 o] S ) 4 B e 5
X ) 25 M % i DL ) 5 My A0 B R (B I A0
g FK U FX KRR KL A8 4 /N Ande %
WA FEHAR L,

IINE AR S — 22 RO e B v, A Y
B0 JR3 38 43 BT RE 7, 7 b 75 W 7 R ) 490 8k 1 4
R RN AR A R Ay R R A REAR L b
FIREMBR G T7 R o R T s i N AR 41 JRy

WK EE . 2020-12-24; fEEIHEA. 2021-09-15

XEHS: 1000-8918(2022)02-0474-08

FRYE, Candes 7EH LA 4 T RAZRE £
[ S B Curvelet 284t Candes %51 T 1999 4F
T8 —1L Curvelet 253, HH Ridgelet 2284 % Ji2
ke, Sk i 20 Bl T AR R, HR,
Candes %5 XM 1 1 ek 7k w2 3 i 1
AYZE AR Curvelet 28 5 | 12 75 J I8 78 7 22 35 )N 1547
B PSR H A USFFT Fl Wrapping P FRHR
MBI IATE ™ Curvelet 2B 2 RUE £ )5
] R AT DA AR A EIAGOT- 1 DX B0 2 30 4 1 i i 2
K AEMASE S AL BT A G T i 1 5, B T
Curvelet 754 1 Hh 7% B¢ RL b B AL OIS T — &R 91 AR
g, o R AN O R TR R A Y
(O, e M7 R 1 7 T, BRI R o e
T RO HIR M FE D ], BAREET Curvelet
G QPR R N N I N SR A D
AW, —ZTE Curvelet 24045 fi By FE Al - HEG L
I E NI RIE R I B G EREOR |, — AR
NGl NS Y e e we P i) R ER TR S NEEE QN

HEWE . MEE AU AR H (2020YFE0201300) 5 A [ Hb 58 A J5 #5548 35 5 ( DD20189630)
F—1EE . WIFE(1989-) , 55 A, H ATAE b b TR A SR K SCHB BT PR35 s 5T R A O R S bR BRI AR S O A F T TAE . Email

xx10306@ 126. com

BIREE . PR (1975-) 3, it A F L ERY BRENR D5 P58 T4 . Email ; sun. sheng@ 163. com



2 4

WISEESTF  HE T Curvelet AR AGZEAT IR T4 R BRTT %

- 475 -

T i SRR

T LEAR | S A ML XA AT 4R R IR A o
)= M= IR I A BREAT IR T E R 1A X
bR R (Y o A R A5 I LR BRSO A
B BATHR TN B LT J7 10 FEA 7 = S R
A — MU P 0 A | b+ P A £ B 2 A7 36 1%
AT HURRAE M B A DL, A AR 4 =
AR F 2R, AT IR T B A 5 R T
HAL, B2 ASCHESEN A TR T A2 TR k)=
IR TR WL, B e i T P AT A O
WRFRART A L2, A0 FK U8 | (A 08 I 45 5 0
LM BRI AT IR0 — & A9 IR VR
HRCRIF AL, A Bk B % . A Cur-
velet RN N  ZT5 [ FRIE, R 1 T —Fl T
Curvelet 2248 LT IR T P8 B U5 ik, U T4
RCR

1 BT HR TR BB A R

N T AR R T AR R AR T A, PP 2

BhR 2 s AR B AT I B A T 2 A e, MTREE
MRt E 5 R T (LA T 8] ) PN
AT IR L AR AT B0, P A AT AN 1a BT
7N PEAF RSB Y 6 R A M 7 Al I sl 25
PR LT IR
Zoad KA T2 50 B4, Fo T b 2R T4
TR AT T B8 W 19 AP, AT LR TP Y
ARTEANTE b Fr7R o 25 ] 45 5 PR 45 A 5 — 24T B ke
HEATICR I | RN Sl e T A7 e i IR (5 0l
T ERAT ARG 22t 2R AT THUET A4 4k 4 1 2 HAZR AT, A
75| A2 BE AL 2 AT Y LR, 28 10 78 2 AT R 3 ™
A TURHRR D, T B UL AR YT Z A 4R
B le] el o IR TR MW, R
AT IR T RE R R N R e RB AN
A =aj0n054,), (1)
A AR — AT IR T RE R A, AR Y
ISR RE I o) NRRBNE S 225 T I Y BE B R U AR
W, ERZACR I R o, NRNE TR LN
(R0 2R K, B SZ AT I MR RN I R
Wil 5 oy A R B T Al R M A SR R R A, £

Q // //

\\;
N

/v
i s
A ‘ == éﬁ
i s

FILAR
T

IR T

B1 &KAFRR(a) REFHEIRTHREATE(D)

Fig. 1 Photo of poles(a) and schematic diagram of the pole resonant interference(b)
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Fig.3 The performance characteristics of pole resonant interference in real seismic records
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Curvelet transform-based denoising of resonance interference
induced by electrical poles in seismic exploration

XIE Xing-Long ,MA Xue-Mei, LONG Hui,MING Yuan-Yuan,SUN Sheng
( Center for Hydrogeology and Environmental Geology Survey,CGS,Baoding 071051, China)

Abstract: The resonance interference induced by electrical poles is a common type of noise in middle-shallow seismic exploration, espe-
cially for shallow data. However, relevant studies are scarce since it is rarely involved in petroleum and coalfield exploration. The Curve-
let transform allows for a sparse representation of smooth regions and edges in images and can meet the requirements of time-varying sig-
nal processing,thus achieving good effects in the processing of seismic data. Based on the characteristics of the electrical pole-induced
resonance interference in seismic data,this paper proposes a new method that utilizes the Curvelet transform to remove the resonance in-
terference in original data and the steps are as follows. First,analyze the differences between the characteristics of the resonance interfer-
ence induced by electrical poles and effective information in the Curvelet domain. Based on this, conduct wavefield separation according
to the multi-scale and multi-direction characteristics of the Curvelet transform. Then , further attenuate the interference factors using the
nonlinear threshold function designed in this paper. According to the application and analysis of actual data,this method can effectively
remove the resonance interference induced by electrical poles while properly protecting effective signals and can significantly improve
the signal-to-noise ratio and resolution of the denoised data. Therefore ,the method proposed in this paper is effective.

Key words: Curvelet transform;seismic exploration ;pole resonance interference ; denoising method ;nonlinear thresholding
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