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Fig.1 Schematic diagram of vertical cable seismic acquisition
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Fig.2 Schematic diagram of reverse time migration
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Fig.3 Schematic diagram of time consistency
imaging principle

1.2 EESHRESIOLEEHRT

AT TR T A5 0R A T M R B R LR
T K -2 TR R A S5 i, SRAEAS EIY
iR ESH S A R R R R, T 2R BRI Lk
BANTEER TR AT . 2R, 55—k
S L, 220 B BRIV R AR NS
P, B, K 2k e i T R AL, W] AT K
H 0 b RE TS, - — 2D s S B .
R AT R AR T, AR RIS RIERT,
FE G AR v G 2 kol Al R T AH SC £
el

Kl 4 Sy 3 15 4080 22 U3 I A% BUISOR
Bl Xt FH A — AT RS BE M 5 S, Sl A — Ik
SR AT 30 I RS AR I, Sl A X S Ak e A I IE AR
s 50N, R A i AN St A T B DG, B
AT BN A ) SR S S . R, X — AN A
J1 05 So, [RIREFT AFR B 2 b 1 AR 25 5 . 24 S Aby™
Az 1 MR U 28 5 TR 1T 22 R UGG 21 R AR, LR
A LAFR IR R S1f7SofpR o 1111 22 WK A% 4 6 ] K T
— R, WTLE R AR A b= S AT 0 A A
S ENA 37 50K S AR Y IEAL B it A7 HAROG, stn]
DAAS 2 £ b 16 b B AR 25 SR, AHAS T — ORI B
THUR B REIATE R

S, S,

i ¥ <

f f, £,
B4 ZREEREEREREE
Fig.4 Schematic diagram of multiples reverse time
migration imaging
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Fig.5 Schematic diagram of Marmousi velocity model
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Fig.6 Record from the track set of vertical cable common detection point
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Fig.7 Imaging results of towing cable data without multiples
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Fig.8 Imaging results with vertical cable on the left
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Simulation study on the accuracy of ocean vertical cable detection

based on multiples reverse time migration

ZHANG Zixin', XING Lei'*’, YANG Huiliang™*, LI Qianqgian', ZHANG Hongmao', WEI Jia’, LIU Hong™*
(1 Key Laboratory of Submarine Geosciences and Prospecting Techniques, MOE, College of Marine Geosciences, Ocean University of China, Qingdao
266100, China; 2 Laboratory for Marine Mineral Resources, Qingdao Marine Science and Technology Center, Qingdao 266237, China;
3 National Engineering Research Center of Offshore Oil and Gas Exploration, Beijing 100029, China;
4 Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266237, China)

Abstract: Marine vertical cable seismic survey is a new exploration technology that deploys hydrophones vertic-
ally into the water. Compared with traditional streamer seismic survey, it has the advantages of high resolution and
high signal-to-noise ratio. In view of the different characteristics of seismic illumination density duo to different
marine vertical cable observation systems, the multiple reverse time migration imaging was used to conduct for-
ward simulation and imaging process for vertical cable seismic acquisition based on acoustic wave equations for
the Marmousi model, and the detection precision of vertical cable seismic exploration method was analyzed. Res-
ults show that when the vertical cable was located in the center of the exploration area, the imaging of the explora-
tion target layer was most beneficial. Imaging seismic data that contain free surface multiples could effectively in-
crease the underground illumination range, making imaging results clearer in high and steep structural areas. This
research is of great significance to the design of marine vertical cable seismic exploration observation systems and
high-precision imaging process.

Key words: vertical cable; reverse time migration; multiples; forward simulation; precision analysis
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