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Local angle-domain ray tracing and prestack depth migration in TI medium
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Abstract Neglecting anisotropy in seismic imaging may result in remarkable positional errors and
focusing problem, especially for long-offset and wide-azimuth seismic data. To meet the demands
of seismic imaging and anisotropic velocity analysis in laterally heterogeneous transversely
isotropic (TI) media, we present an angle-domain imaging approach for prestack depth migration
based on two advanced anisotropic ray tracing algorithms. It not only outputs migrated section
and offset-domain common image gathers, but also obtains incident angles domain and
illumination angles domain imaging results according to the local angular characteristics at a
subsurface image point based on extended superposition of the impulse responses. In order to
efficiently calculate traveltimes and local angular attributes in TI medium, we discuss and
compare two improved ray tracing systems. One is based on phase velocity, which is evolved from
the classic ray tracing equation of anisotropic media. Another system is derived from qP wave

equation with acoustic approximation for VTI medium, and is extended to tackle TTI medium
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Fig. 1

Numerical example on overthrust model

(a)wpy model; (b)e model; (¢)§ model; (d) v model.
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Fig. 2

Local angle domain ray tracing

(a) Raypath; (b) Traveltime.
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Fig.4 Numerical example on SEG/HESS VTI model

(a)vpy model; (b)e model; (¢)§ model; (d) Considered the effects of anisotropy; (e) Ignored the effects of anisotropy.
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Fig. 6 TTI data migration results

(a) VTI migration; (b) TTI migration; (¢) Average incident-angle CIGs; (d) Illumination-dip domain CIGs.
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