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Fig. 2 Wavefield slices computed by different equations in the homogeneous VTI model
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Numerical modeling and migration imaging for VTI seismic wave

based on the staining algorithm

GAO Bin', HU Shaoping' s CHEN Zhongjie' , ZHANG Chi', PANG Shaodong®
(1. Shenmu Zhangjiamao Mining Co. , Ltd. of Shaanxi coal group, Yulin 719099, China;

2. China Coal Technology &. Engineering Group Xi’an Research Institute(group) Co. , Ltd. Xi’an 710077,China)

Abstract: Anisotropic migration imaging technique plays an essential role in high-accuracy geophysics exploration. To im-

prove imaging accuracy in acoustic VTT (Vertical Transversely Isotropy) media, this paper first uses a modified pure P-wave

equation for wavefield extrapolation, and phase velocity analysis to validate the accuracy advantage of the modified equation.

Then, a hybrid solution (finite-difference method + pseudo-spectral method) is used to compute the modified equation. Com-

pared with the traditional pseudo-acoustic wave equation, the modified pure P-wave equation can generate a high-precision

P-wave response while eliminating the pseudo-shear wave interference. Further, considering the weak imaging energy in the

deep region of the reverse-time migration (RTM) profile, the staining algorithm is extended to VTI pure P-wave RTM. Selec-

ting the appropriate target region in the deep section of the model and the seismic wave propagation based on the staining algo-

rithm can only produce a response in this region, thus more abundant wavefield information can be obtained. Several modeling

examples verify that the VTT pure P-wave RTM technique based on the staining algorithm can result in higher precision ima-

ging results for deep structures while ensuring the original imaging accuracy and can be regarded as an effective supplement for

the t

raditional anisotropic imaging methods.

Keywords: anisotropy; pure P-wave; reverse-time migration; staining algorithm





