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Non-local means filtering denoising approach and its application in
VSP reverse time migration seismic data

Wang Weihong, Guo Xuebao, Shi Ying

(College of Earth Sciences, Northeast Petroleum University , Daging 163318,China)

Abstract: Low-frequency noise is the inherent property of reverse-time migration (RTM) based on two-way wave equation.
Filtering after imaging is widely used to suppress this kind of noise, especially Laplacian filtering method. But the result of
Laplacian method depends on angle parameters, the case of rough events and residual noises always exist. In order to improve
signal to noise ratio of imaging data of reverse-time migration, Non-local Means (NLLM) filtering approach is introduced in
this paper, which is used to suppress noise based on the characteristics of event structure of post-stack seismic data,and is
applied to the seismic data after Laplacian filtering. By using NLLM method, the input seismic data can be divided into noise
and data,and the similarity coefficient of different imaging points is applied to realize filtering. For 2D complicated theoretical
model, we carried out forward modeling and RTM on VSP data. The results demonstrate that the combination of Laplacian
and NLM filtering is better than the result of Laplacian filtering. Moreover, the application of actual VSP seismic data also
suggests NLM filtering has advantages in computational accuracy, stability and practicability.

Keywords: non-local means, noise suppression, reverse time migration, vertical seismic profiling (VSP), Laplacian filtering
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