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An implementation of Kirchhoff integral prestack migration for large-scale data
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Abstract In order to produce an accurate and efficient imaging result by 3D Kirchhoff Prestack
Time Migration (PSTM) from large-scale field data for widespread usage in practice, we adopt
the strategy to output an image volume instead of an image profile. Firstly, common-offset
gathers are created, each 3D common-offset gather is migrated independently like a Poststack 3D
Kirchhoff integral migration. This will greatly reduce the requirements for inner memory, local
hard disk and I/O efficiency. The migration of each input trace is implemented in the rotated
coordinates which is formed according to the azimuth angle of the connecting line of the shot point

and the receiver point. In the coordinates, it is easy to deal with the anti-aliasing and migration
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aperture estimation. The parallel strategy with two-rank indices, one for the common-offset

number and the other the line number in a common-offset data set, is used for creating well-

designed parallel tasks.

The breakpoint saving is also considered. Numerical tests and a

comparison with one commercial software system demonstrate that the 3D Kirchhoff PSTM

implementation strategy has many advantages.

migrations can be easily put into practical use.
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B BN Y H R R AR A B 25 E Sl 4575 X R
A A GE SINC 4 {8 0 25 6% 80 4, R9RE B 46 Y
8 msRAEM B L 2 ms. [ 5a JE&7R 1 2 K W #% 1 3D
Kirchhoff F33 2 Hij I 8] fii #% (4 5% 90 28 (4 45 21 5

3 # 3 G TAS
35 '_5_'-:-3__ .¥‘\_- 5_5:7_-‘?__' 35 'E‘-?-! 2 EL .
= == 3 ] =t o Sy 8
\ = ¥, | (ﬁ ll — __(#

5b 2% S Jr kAT 3D Kirchhoff B4y % fif i
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S0 AL B T7 328 S U B . M B 1 Cross-line
7 1) F) i 7% LA A 2 2 T R Al 7% 2 0 1 3 oz e 4%
(1 T 2 5 51 Ry D 1Y 3K 5 SO A S 15 T
AN B A 2B R 5381 OB S A% B
HET IR E B .

Bl 4 2k 130 1 =4k SEG & BB i 22 () S 2 fi B (b) 45 28
Fig. 4 The volume Kirchhoff PSTM result (a) and the line target Kirchhoff PSTM result
of 3D SEG salt model(line 130)
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Fig. 5

£ 90 ) =4k SEG & B AL A i B 45 5t () Je 2 fim 7% 45 2R (b)
The volume Kirchhoff PSTM result of 3D SEG salt model (line 90) (a) and the line target Kirchhoff

PSTM result of 3D SEG salt model (line 90) (b)
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Kl 6 F0 7 2p 5 s 1 3D Kirchhoff FRFEHT  Prdii 1 0 6 2 B 45 W0 5 1) AR I s 2 25 <
B () A% AR 25 SR P i P AR k. % LXK AT 35 1 25 m,In-line Jy [ A9 i KB AL 12 (4L B & 1
U548 km?, BUER 594 T LI E] 6 s, oRAE g 8000 myIn-line J7 [ i i KA AR A BEH Hy 60°; it
2 ms. X LIX IR RRA U TR E . T B ORI REARE 12000 m (R0 # 1Y Cross-line FLARIZ
REIBEBMAIIE. b B Omega A B ARG B AT THIF TR0 &Y Hofe R A 45 7 Dy 40°
BER a B2 iCluster RGEMF AT MRS R, %% A THETEED . Omega AL B REBA LS EL.

x/km x/km
0 2 4 6 8 1012 14 16 18 20 22 24 (]0 2 4 6 8 10 12 14 16 18 20 22 24

0

Bl 6 B = Ak S PR AR A A 45 R (£R 600) () ] = 4 S BREUHE Omega i Bt 40 2 45 SR (28 600) (b)
Fig. 6 The volume Kirchhoff PSTM result of field data (a) and the Kirchhoff PSTM result

of field data by seismic data processing software Omega (b)
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B 7 e = e SR RO A I 8% 45 2R (2R 610) () B e = 4 2 PREKHE Omega fi B 45 5 (2% 610) (b)
Fig. 7 The volume Kirchhoff PSTM result of field data (a) and the Kirchhoff PSTM result

of field data by seismic data processing software Omega (b)




1708 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 53 %
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Omega fii B 25 R EEA — 3. D3 45 SR 30 W] 4% A< SC P
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Table 1 Computer environment

PSS : Intel (R) Xeon(R)

Kb BEAR F2 47 . 2. 66 GHz

YN 16 GB

A 8 CPU %2 4~ (g4~ CPU4 M)

T 3R 55

#AE 255 : Red Hat Enterpise Linux 4-64 Update 5

F A7 B B . MPICHL. 2. 6

Hi k4% . INTEL C++ .FORTRAN %i % ¢

10. 0. 023 Linux R (64 i)

Bt & 9245 /8 MKL9. 1 (Math Kernel Library Cluster
Edition) ¥ 2% i

BAFIR G

M 2835 1000M,4GB SG4f

F2 WMARFELEARBREOREI L
Table 2 The comparison of migration time on the same field

data set produced by iCluster and Omega software system

ARG Jib 3L B ] B b LK
iCluster 12 h 35.4 M/h
Omega 22.6 h 18.8 M/h

LKW RS Omega LR H Y, 32 Omega £ 1. 88 fi5.

T K T X B 66. 4G, 3t 594 73 (T IX 54. 8 km?) . 78 58 42 A [F] A4
ML IR 885 2% 12 F 41 FH 160 A k5 4k 1.
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