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Denoising Method for Rail Magnetic Leakage Signals Based on

Variational Mode Decomposition
FENG Chen, WANG Ping
(Key Laboratory of Non—destructive Testing & Monitoring Technology of High—speed Transportation
Facilities, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract ; In addressing the noise reduction issue in magnetic leakage signals applied to detecting surface damage on rail tracks,
a denoising method based on variational mode decomposition is proposed. The components of magnetic leakage signals caused by
rail damage are analyzed. Thresholds based on the kurtosis values of damage signals and interference signals are set. The original
magnetic leakage signals are decomposed using variational mode decomposition. The number of decomposition levels is
determined by comparing the correlation between the highest and second—highest modal components. On the basis of the kurtosis
thresholds, the effective signals of each modal component are extracted and reconstructed. Experimental results demonstrate that
the proposed method effectively improves the signal-to—noise ratio.
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