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A study on the strategy of low wavenumber noise suppression

for prestack reverse-time depth migration
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Abstract Low wavenumber noise severely affects the migration results of prestack reverse-time
depth migration (RTM). One of most important aspects of RTM is to select the right noise
suppression method. In this paper, we firstly analyze the essence of the low wavenumber noise in
RTM. Then, according to the mechanism of the low wavenumber noise, noise suppression
methods are analyzed and classified into two kinds: one with the key aspect of avoiding back-
scattered reflection, the other with the key aspect of selectively imaging. Finally, by reasonably
rearranging variety of noise suppression methods, an optimal noise suppression strategy is given
under different practical environments and imaging requirements for RTM. By testing and
comparing several schemes with numerical examples, the results have shown high signal-to-noise
ratio RTM images can be obtained by reasonably rearranging different noise suppression
methods.
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Fig. 1

The schematic of the wave propagation of source and receiver wavefields in RTM

(a) The wavefront and propagation direction of source wavefield; (b) The wavefront and propagation direction of receiver wavefield.
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Fig. 2 The reconstructed source and receiver wavefields in RTM
(a) Source wavefield; (b) Receiver wavefield.
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Fig.3 The RTM images
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Fig. 4 The optimal strategy of noise suppression methods
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Fig. 6 Single-shot RTM image of four-layer model

(a) Crosscorrelation imaging condition; (b) Crosscorrelation imaging condition, source illumination compensation; (c¢) Crosscorrelation

imaging condition using angle decay factor, source illumination compensation; (d) Crosscorrelation imaging condition using wavefield

decomposition, source illumination compensation; (e) Crosscorrelation imaging condition, source illumination compensation, Laplace

filter; () Crosscorrelation imaging condition, source illumination compensation, Laplace filter, Laplace amplitude correction.
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Fig. 7 Single-trace RTM image of normal incidence in four-layer model

(a) Crosscorrelation imaging condition; (b) crosscorrelation imaging condition, source illumination compensation; (c) Crosscorrelation

imaging condition using angle decay factor, source illumination compensation; (d) Crosscorrelation imaging condition using wavefield

decomposition, source illumination compensation; (e) Crosscorrelation imaging condition, source illumination compensation, Laplace

filter; (f) Crosscorrelation imaging condition, source illumination compensation, Laplace filter, Laplace amplitude correction.
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Fig. 9 Multi-shot RTM image of Sigsbee 2a model

(a) Crosscorrelation imaging condition; (b) Crosscorrelation imaging condition, source illumination compensation; (c) crosscorrelation

imaging condition using angle decay factor, source illumination compensation; (d) Crosscorrelation imaging condition using wavefield

decomposition, source illumination compensation; (e) Crosscorrelation imaging condition, source illumination compensation, Laplace

filter; (f) Crosscorrelation imaging condition, source illumination compensation, Laplace filter, Laplace amplitude correction.
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