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Fig.2 Impulse response of AWWE with various parameters

PR o 1 R P DA H BRI 2 T PS8 P IR 5 R R A ) 5 g AWWE T3 FH 114 ¢
KA, SRR BE (AR AT LA UGB AWWE SRA5 80K IR (i B 10141 o

3.2 Marmousi #=Z!

h T PRI S S HO AWE RFERE I 52mT, T SEG/Marmousi MY H s A EAT
SRR . BIAGHEE W 3 (a) Fiow, 4E30Ch 251 x 750, I RN 25m, fx
KIREEA 3000m, PRECKAEMIBGA 4me 2 B B IE BB S 3E 240 Jf1, HRRHE 96 &
B, AT, EREER 25 m, SRR 3s, MAERAERA 4ms. B 3 (b)
K AWWE, 3508~ [A) 1S i WA 5035 (cp=2000m/s, ¢;=8000m/s) 15FIKmAEHIH, o
DUE H: 2 =W 2 B i & AR TESR 3] TIEW RS, W2 455 B



36 CT #ig 5 N 20 %

o 0 A R B B S B K R 4 T 2 A A 0 o LA
W E T AR, B 3 (e g R AWWE, B2 I 7% BT RS B0 Cca=2000m/s,
C:=6000m/s, Co=10000m/s) FHEIMI RS FITHT, 7T BATE th B I B A2 5094 34 BT AR
AR A SIS 3 EL A4 T LA, AWE S50 3 5 S B 05 2 52 2
BB B RS AL TR, (0 TR B A5 I 5 1 R R

(a) Marmousi J# /& 7Y

1

(b) AWWE, (2000, 8000) (c) AWWE; (2000, 6000, 10000)
3 Marmousi FE7
Fig.3 The depth migration imaging of Marmousi model

4 NRZER

AWWE S S7AE XS BRIy R M 2 0 B AL A Rt b, S ARSI SRR REA ABLAH LE , AWWE
SEMNVEERA o A SO AR -2 TRl B 22 00 v i o0 SRR SR AP AR A e AWWE,, SIZBIL T A g
AWWE J7 FE 1) B B A2 5 o Moy SR8 T, AWWE 75 R PRI 500 B o 2 2 2% 3k 2 ) 6 X
SRS LI ORBE N 3, o T R BESRAS IR B K Am A 1A o AN [ RR 9 2500 it
2S5 AR SE AR Y, D7 RER B ), e 3 R In 2 B 2 A T AR AWWE
PRI RESRAF R M A BE . X T AWE (S, 95— 2 5 O R JOSGH L, i
CBHHE S FOEIER) 2 2 4 G, BERSHUS B MAE ROR . Marmousi BIEME L
SR PR E A I R W, 120535 BE 938 Y B AT S 1) AR SN BE A 1R S s B i by, 3



134 PNELIRESE: ATR IS TT FER B RS 2 B AL 0 B 37

MIEBGE M IS HL, BARRR RGO PRE R T ik m. 5O IEREDEMLE, AWE 2
LA ey, HOR HENW]

B, WA A AWWE (A2 RE S 15 N A %t e 45 A R AR K, i S EU L e g
A R R A2 2R

B3 3k

(1] Z9RAE, k%M. HuREPRARE A M. K8 REA MK B, 2004.

Li 7ZC, Zhang JH. The method of seismic data processing[M]. Dongying: China University of
Petroleum Press, 2004: 220-267.

[2] Keho TH, Beydounw B. Paraxial ray Kirchhoff migration[J]. Geophysics, 1988, 53(12):
1540-1546.

[3] =4, MR, IMEFRI, 5. S e RS AT WA R TE B A 3 Al i i BORM b B v ) S A LT ]
BRI P2, 2004, 23(3): 754-760.

Ma SH, Yang CC, SUN FL, et al. Application of Kirchhoff PSTM to seismic data of complex
structurel[J]. Progress in Geophysics, 2004, 23(3): 754-760.

(4] fadE, 408, S7EH, 5. SAMIEAME TR IR G T]. SRy iR, 2002,
25(3): 13-19.

He Y, Wang HZ, Ma ZT, et al. Pre-stack wave equation depth migration for irregular
topography[J]. Progress In Exploration Geophysics, 2002, 25(3): 13-19.

(6] S5, FRE. BEITTHEENRE M TR (J]. MR ERY B RE JE, 2007, 30(3) @ 153-162.
Ma SF, Li ZC. Review of wave equation prestack depth migration methods[J]. Progress In
Exploration Geophysics, 2007, 30(3): 153-162.

[6] Guitton A, Kaelin B, Biondi B. Least-squares attenuation of reverse—time-migration
artifacts[J]. Geophysics, 2007, 72(1): S19-S23.

[7] Boechat JB, Bulcao A. A 3D reverse—time migration scheme for offshore seismic datal[C]. 77th
Annual International Meeting, SEG ExpandedAbstracts, 2007: 2427-2431.

[8] Jones IF, Goodwin MC. Application of anisotropic 3D reverse time migration to complex North
Sea imaging[C]. 77th Annual International Meeting, SEG Expanded Abstracts, 2007, 2140-2144.

(9] SfEH. mARZEMNR [J]. A ek EER, 1982, 17(1): 6-15.

Ma ZT. The finite—difference migration of higher—order equation[J]. 0il Geophysical
Prospecting, 1982, 17(1): 6-15.

[10] e, BT REmAS I 7 2AETT]. HhERYIB A4, 1983, 26(4) @ 377-388.

Ma ZT. Splitting algorithm for high order equation migration[J]. Chinese Journal Of
Geophysics, 1983, 26(4): 377-388.

[11] Lee MW, Suh SY. Optimization of one—way wave equations[J]. Geophysics, 1985, 50: 1634-1637.

[12] Ristow D, Ruhl T. Fourier finite—-difference migration[J]. Geophysics, 1994, 59(12):
1882-1893.

[13] RiEfh, k&, Gk, BT 2SR k&R ERENARZE ST [J]. Hhakyysg
%, 2008, 51(6): 1844-1850.

Zhu SW, Zhang JH, Yao ZX. Globally optimized Fourier finite-difference operator using
simulated annealing algorithm based on multi-parameter[J]. Chinese Journal Of Geophysics,
2008, 51(6): 1844-1850.

[14] KRZEf, k&, GRS m UG REMFRZESFE T W ], Aubibeky s, 2009, 44 (6) :
680-687.

Zhu SW, Zhang JH, Yao ZX. High order optimization Fourier finite difference operator



38 CT P 5 N H 5T 20 %

migration method[J]. 0il Geophysical Prospecting, 2009, 44(6): 680-687.

[15] Guddati MN. Arbitrarily wide—angle wave equations for complex medialJ]. Computer Methods
in Applied Mechanics and Engineering, 2006, 195(3): 65-93.

[16] Guddati MN, Heidari AH. Migration with arbitrarily wide—angle wave equations[J]. Geophysics,
2005, 70(3): S61-S70.

(7] T 5%, skas BB, sk, AT R MBI 12 & ur i i B A% [J]. Hh B 224, 2008, 30(5):
491-499.
He BS, Zhang HX, Zhang J. Prestack reverse—time depth migration of arbitrarily wide—angle
wave equations[J]. Acta Seismologica Sinica, 2008, 30(5): 491-499.

(18] FMELWE.  JETAERES A I Eh 7 R B 3 ) SR B A A% T v 9 [T, CT #e 5 IR ST, 2010,
19(2): 17-24.
Sun QF. The frequency—space domain depth migration based on arbitrarily wide—angle wave
equation[J]. CT Theory and Applications, 2010, 19(2): 17-24.

Depth Migration Based on Arbitrarily Wide-Angle
Wave Equation with Parameters Optimization

SUN Qi-feng™, BAI Qing-yun?

1.College of Computer and Communication Engineering,
China University of Petroleum, Dongying 257061, China

2.Exploration and Development Institute of Tianjin Branch
Company, CNOOC, Tianjin 300452, China

Abstract: It is difficult to image the geological structure with strong lateral variation and steep dip. On the basis
of the Arbitrarily Wide-Angle Wave Equation (AWWE), we implemented migration with finite difference
high-split scheme in frequency-space domain. Optimization of the velocity parameters is a key factor in the
accuracy of imaging. The test of impulse response clears that the low order AWWE can be adapted to higher steep
dips by optimization of the parameters. The pre-stack migration of Marmousi data shows that the method can
handle strong lateral variation and steep dip.

Key words: AWWE; frequency-space domain; depth migration; optimization of parameters
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