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Abstract: The adaptive denoising of shell thickness signal by Variational Mode decomposition method
was proposed aimed at the influence of noise on laser detection precision in the measurement process
by a double laser displacement sensor. The discrete Hellinger distance between intrinsic mode func-
tions was used to obtain the optimal modal number. Firstly, the VMD algorithm was introduced into
adaptive filtering process of laser signal; excessive decomposition, insufficient decomposition and en-
ergy leakage problems of the VMD algorithm was analyzed and improved. Then, the performance of
the improved VMD algorithm was comparied with those of Hiebert vibration decomposition and over-
all ensemble empirical mode decomposition of adaptive noise, the conception of relative instantaneous
energy probability of intrinsic mode function was proposed. Finally, Boundary point of signal and noise

among intrinsic mode was judged combined with the theory of discrete Hellinger probability distribu-
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tion distance to realize reconstruction and filter processing of signals. Simulation and experimental re-

sults indicate that signal to noise ratio of shell thickness signal processing of the method is 39. 27 dB,

which has improved 10 dB compared with that of overall ensemble empirical mode decomposition

method of adaptive noise. It has good adaptability, and identifies and separates noise components in

laser signals quickly and effectively without priory conditions.

Key words: shell thickness; thickness measurement;laser measure ment; signal denoising; variational

mode decomposition; Hellinger distance
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