2019 % 43 & ¥ E G K FEFIR( AR FR) Vol.43 No.4

% 4 Journal of China University of Petroleum Aug. 2019
XEHS :1673-5005(2019)04-0052-08 doi:10.3969/]. issn. 1673-5005.2019. 04. 006

B L1 U WAL — 4k 2 w2
I/ SN A8

FRE, BRP, FRE, F W

(1. P BB d R w58 IR B R IE, 7 d i 8 457001 ;
2. FPEBMRF(FEAR)ERMAFERRAFR, LAFH 266580)

A . 5 H AR L, /D el B 7E IR O LM $ 5 23 RS T i B MR 35 45y T AT R A 3, A A R
BT — Wi s 75 R 0 e/ gfﬁﬂfﬁﬂkﬂﬁ%ﬁﬁ%%ﬁﬁﬁ%fﬂﬁ%ﬂﬂ HLAE R BAE B A — € B3 (11205 12
HATFEZ R T 4B . TR RIE RS G Bz B e 2 =B T W, ZIERZRIE LS
FIAHRIEMES FE HARZ b5 LA LI B B E AL 25 IR 48t — R R BN A i . S5 SRR, AR i 58
R R RO R SR RRCR  H S AR R AR T L1 SEE Ak T AR 5 24 o, A O
i AR 25 2R rh A (IR R R 5 | 038 B TR O R BBOR R b ke ) f B  , HLZRME Bergman fift 2 AR S 1 45
RXSEHAE | 1E TS PRBORH AL B

KB D RIS L1 WBGENAL; =4 2RI, — M -n e

FESES P 631.4 XHRFR RS A

SIAMI DI BT B, S5 BT L1 WBGE NIy =4k 2 58 P/ — i RS [ ] ob [ A i R4 4l
(FIRFHR) ,2019,43(4) :52-59.

LI Qingyang, HUANG Jianping, LI Zhenchun, et al. 3D multi-source least-squares reverse time migration based on L1 norm
regularization[ J |. Journal of China University of Petroleum( Edition of Natural Science) ,2019,43(4) :52-59.

3D multi-source least-squares reverse time migration
based on L1 norm regularization

LI Qingyang' , HUANG Jianping’, LI Zhenchun®, LI Na'

(1. Geophysical Exploration Research Institute of Zhongyuan Oilfield Company, SINOPEC, Puyang 457001, China;
2. School of Geosciences in China University of Petroleum( East China) , Qingdao 266580, China)

Abstract ; Compared with the conventional migration method ,least-squares reverse time migration ( LSRTM ) has many advan-
tages including, for example, higher imaging resolution, amplitude preservation and amplitude balance. LSRTM algorithm
based onfirst order velocity-stress wave equation is able to handle the medium with variable density and has certain advantages
in suppressing numerical dispersion, but is mainly applied to two-dimensional media. In order to extend the scope of the
method, the first-order velocity stress equation LSRTM algorithm is extended to three-dimensional. Giventhat multi-source
method will introduce high frequency crosstalk noise, L1 norm sparse regularization constraintsare used to suppress the
crosstalk noise caused by phase encoding. Numerical tests on synthetic data demonstrate that the phase encoding algorithm
can significantly reduce the computational effort and at the same time improve the computational efficiency. The L1 norm reg-
ularization can effectively suppress the low and high frequency noise, improving imaging resolution and the image quality.

Lastly, the linear Bergman solution reduces the dependence of the inversion results on model parameters and is therefore suit-
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able for processing of field data.
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stress equation
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