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Application of Least—Squares Migration in the Image Domain to Non—-Repetitive
Time-Lapse Seismic Processing
Ruiqging Hu" Kai Gao  Yanyan Zhang Lu Yu Lijuan Zhang
Geophysical Research Institute, BGP,Baoding

[Abstract] Time—lapse seismic data processing has extremely high requirements for data consistency and
accuracy. However, data collected by different observation systems often have imaging deviations due to
differences in shot spacing, shot line spacing, etc., which seriously affect the effect of attribute comparison.
Focusing on this problem, this paper introduces the least—squares migration algorithm in the image domain. It
expounds the principle of the algorithm to eliminate the blurring effect of the imaging system by calculating the
point spread function and performing deconvolution, as well as the implementation steps for onshore 3D seismic
data, including key links such as point spread function calculation, migration deconvolution, and total variation
regularization denoising. Verified with data from actual test areas, the algorithm can effectively improve the
problems of uneven imaging illumination and resolution loss under different observation systems, enhance data
consistency, and provide reliable data support for time—lapse seismic attribute comparison, especially showing
outstanding performance in non—repetitive time—lapse seismic processing.
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