PARA L B S
Machine Building & Automation

2025 4 8 A

TRBEA - TS PE

DOI:10.19344/j.cnki.issn1671-5276.2025.04.030

ETHIEN VMD B =S RETHE S E

HFEAM, 2T B, R E
(RIS R R (1 BE 8, T 95 FE 5T 211106)

B OB AAERERMEAR TRAB R KIE S EN A R R Ry A R —HETHEFHEENES
EEMUBESHETAET E, USEEFTNRNCERAHESR T, KU T2 ESI BN S HEE, T REZ
WRRETHTRELE, AEEETHTHAEEN QRSB T BN EERR INDNRENT HERABS S
B B ERE GG E S HATHRMN  BRRBET SRR A NG EERT R, SREREXN. LA T &
MEHE T HABWRBER, ERRE T A RERME RS BT %,

RBHE: LRSS FHE S HEERBRRARA

hE %S U216.3 MERARE A MEHS :1671-5276(2025) 04-0165-05

Ultrasonic Guide Wave Broken Track Signal Filtering Based on Adaptive VMD
XU Yihang, WANG Ping, YANG Yuan, JING Lixuan
(School of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: To deal with the low detection sensitivity of ultrasonic guided wave detection technology adopted in the long—distance
monitoring of rail broken rail, a variational mode decomposition method based on particle swarm optimization is proposed. The
minimum envelope entropy of guided wave signal taken as the index, the parameter selection of variational mode decomposition is
optimized, and the collected guided wave signal is filtered. To measure the denoising effect of the variational mode decomposition
method based on particle swarm algorithm, wavelet change method and variational mode decomposition method are introduced,
the processed defect signal is analyzed in frequency domain, and the peak value of the defect signal is compared with the
background noise. The experimental results show that the proposed method plays an obvious filtering role in broken rail signal,
and its effect is better than that of wavelet transform and variational mode decomposition method.
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