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The research on local slope constrained least-squares migration

LIU Yu-Jin,LI Zhen-Chun, WU Dan, HUANG ]Jian-Ping, WEI Xiao-Qiang

Department of Geophysics ,School of Geosciences , China University of Petroleum ,Qingdao 266555,China

Abstract As the difficulty of oil exploration increases, the phenomenon of irregular sampling and
missing traces often exits in seismic data, which will introduce imaging noise without special data
processing. In order to solve the problem, the conventional method is implementing seismic trace
interpolation or data regularization to pre-stack data before imaging with conventional migration.
In this paper, seismic imaging is considered as least-squares inverse problem, with constraints of
smoothing operator in common image gathers and plane-wave constructor in common offset/angle
gathers, to obtain an artifact-reduced seismic image by iteratively minimizing the difference
between de-migrated data and input data with preconditioning conjugate gradient method.
Experimental results on theoretical model and seismic field data show that the proposed method
can suppress the imaging noise introduced by data irregularity thus providing a more accurate image.

Keywords Least-squares migration, Local slope,Plane-wave constructor,Irregular data, High S/N ratio
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Fig. 1

Velocity field and modeling data

(a)Interval velocity field; (b) Finite difference modeling data; (¢) RMS velocity field; (d) Seismic data after 70% removed randomly.
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Fig. 2 Comparison of images of conventional migration, CIGs smoothing constrained LSM,
CIGs smoothing and COGs local slope constrained .SM
(a)Image gathers of Kirchhoff migration; (b) The stacked image of Kirchhoff migration; (¢) Image gathers of CIGs smoothing constrained
LSM; (d) The stacked image of CIGs smoothing constrained LSM; (e) Image gathers of CIGs smoothing and COGslocal slope constrained
LSM; (D) The stacked image of CIGs smoothing and COGs local slope constrained LSM.
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(a)Local slope field; (b)Data misfit curve for CIGs smoothing constrained and CIGs.
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(a) Stacked image of conventional migration; (b) Stacked image of 1.SM; (¢)Close up of conventional migration image; (d)Close up of LLSM image.
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