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Abstract; Aiming at the difficulty of bearing fault feature extraction under strong noise background, a
combined denoised bearing fault feature extraction method based on singular value decomposition and var-
iational mode decomposition of parameter optimization (SSVMD) was proposed in this paper. Firstly, the
original signal was processed with singular value decomposition (SVD). The method used the singular
value difference spectrum to select effective singular values, and reconstructed the original signal to ob-
tain the preliminary denoised signal. Secondly, to prevent the loss of fault information, the residual signal
was processed by the variational mode decomposition ( VMD) optimized by sparrow search algorithm
(SSA), the optimal number of modes K and penalty parameters a were obtained. The IMF component
with the maximum kurtosis value and the minimum envelope entropy was selected to overlay with the pre-
liminary denoised signal to obtain the final denoised signal, and the envelope analysis of the signal was

carried out. Finally, the simulation and experimental data analyses were carried out. The results show
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that this method can effectively reduce the noise content and extract the bearing fault feature under the

condition of a low signal-to-noise ratio, to provide a theoretical basis for equipment condition monitoring

and fault diagnosis.

Key words: strong noise background,combined de-noising,feature extraction,singular value decomposi-

tion
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