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A denoising method by low-rank matrix recovery and its application in
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Abstract: With the development of well logging techniques, the repository of data in the major oil fields has shown an enormous
growth.Presence of redundancy and noise in well logging data requires the data to be compressed and denoised to make it useful for
recognition of oil and gas layers.Low-rank matrix recovery (LRMR) theory generalizes the sparse representation of vector samples
in compressed sensing (CS) to the matrix of low rank case. This theory considers recovery of the low-rank data matrix from large
and sparse errors, leading to better maintenance of data structure and achieving a superior denoising effect. Thus, here we propose a
denoising method through low-rank matrix recovery,and application of its three algorithms (accelerated proximal gradient (APG)
algorithm, exact augmented Lagrange multiplier (EALM) , and inexact augmented Lagrange multiplier (IALM)) to oil well log-
ging data to improve the denoising effect.Pre- and post-denoising logging data were consequently used in oil and gas layer recogni-
tion by support vector machine (SVM) and relevance vector machine (RVM) , respectively.Results show that oil and gas layer rec-
ognition accuracy is improved remarkably by the three denoising algorithms, compared to when denoising was not applied. IALM
algorithm was superior to EALM and APG algorithms, through parameter optimization to reduce the number of iterations, which
could obviously improve the operation efficiency.
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