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Design of Extraction Method for Insulator Unsticking
Signals Based on IVMD-WPD

ZHOU Zhipeng, CHEN Youxing, WANG Zhaoba, LU Fengliang
(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract; At present, traditional signal processing methods can not effectively solve the problems of mode aliasing and
high noise in ultrasonic signal for the debonding of needle composite insulators, so a signal extraction method based on im-
proved variational mode decomposition and wavelet packet decomposition (IVMD-WPD) is proposed. In this method, salp
swarm algorithm (SSA) replaces existing domestic and foreign mainstream optimization algorithms with variational mode de-
composition, and then decomposed components are processed and reconstructed by wavelet packet denoising algorithm, so as
to obtain de-sticking signal. Through simulation experiments, this method can effectively improve the optimization speed of
mode number and penalty factor without changing the optimization effect, greatly improving the processing effect of simula-
ting and adding noise signals. Experimental results show that this method can effectively solve the problems of the mode mix-
ing in the second echo and significant inherent circuit noise in unsticking signal. greatly improving the imaging effect of the
processed B-scan image.
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