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Denoising and Reconstruction of Seismic Signals
based on K-SVD under the MCA Framework

CHEN Siqi', XUE Yajuan', YANG Qingmi*, FANG Lixin’>, ZHENG Shuling’
(1. College of Communication Engineering, Chengdu University of Information Technology , Chengdu 610225, China;2. Sinopec Key La-
boratory of Geophysics, Nanjing 21000, China)

Abstract ; For the incompleteness of sample signal due to the complexity of seismic signal collection environment, and
quantities of noise. Therefore,, before analyzing it, we need to denoise and reconstruct the pre-stack seismic data. On the
basis of building the compress sensing reconstruction of redundant dictionaries by traditional K-singular value decomposi-
tion( K-SVD) , we propose the K-SVD seismic signal denoise and reconstruction combined with morphometric principal
components analysis( MCA ). It realizes that we use MCA to classify the structure and smooth part of the seismic signal.
And build redundant dictionaries calculated by the K-singular value decomposition for the above two parts, respectively.
Finally, the two parts are placed in different dictionaries for denoising and reconstruction. Compared with the traditional
method, this method reduces the cost and difficulty of seismic data acquisition, accurately discriminates signal details,
and achieves good denoising effect.

Keywords : seismic data;compressed sensing; K-singular value decomposition( K-SVD) ; morphometric principal compo-

nents analysis( MCA ) ;redundant dictionary



