WAz 3 2/ M xR % W Vol. 43 No. 3
2022 4F 3 H Chinese Journal of Scientific Instrument Mar. 2022

DOI: 10. 19650/j. cnki. cjsi. J2108812

E T2 EHFF R Laplace INERI I FE AW PE S
EEBRESRTRIRRINAE"

W R AA AR AR KR
(LEHRETT RS UG A0 2300015 2 BROCHI WIEAUEE IR ATRE AT 230600

& BT LT 2 B B Laplace /INBE RS AR AR 75 (5 5 RS LA R B O Vs L < SERUE RS T AN A
) BRASSEORA T, R B B 2238 808 61 45 )5 Y] Laplace /NEEBERURLBSAG TR A 280, 2) SEOB A5G 115 BES BL $ 1L,
¥t 2235 IR BB Laplace /INBRERY  (ff AN DE L 1) SRS HEA T DRSS EORE A AL TH IR S B A 3R I, Tt ik B LU AR
F ) B R R (Y 228 88 R I RS Laplace /N TR TR I 38 )N AXUAT — AN 5 90 22 5808 5 087N R 43, 408 ik e o 300 v 2
AR AN FE AR IO ) 0 % 285 o F DG i 30R 22 ) 5 2 ) v 8, by (5 D 1 0 00 25 AR s Aot W 5 A S 48, R DL A R S i 43 15
A FEEUAY A8 /NS RRE B AT LA ROAR /DN SEI0 0T LA A s SR R, 5 B R BOT UM LRI S T 71, 46% , Ao 32
BET —Fh B 2238 S A8 149 51 22 5 AR B 75 {5 5 ORI M | 5 5 R M PR RS A 1 T

KRR HN TR RIS W BEAS 43T s 228 8800 ; Laplace ZINJE

hESES . THI65+.3 MHRFRIRAS: A ERREFRS LR 510.40

A fast transient component extraction method of train bearing fault acoustic
signal based on Doppler modulated time-shifting Laplace wavelet
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Abstract: A fast transient component extraction method of the train bearing fault acoustic signal is proposed, which is based on
Doppler modulated time-shifting Laplace wavelet. It includes two steps that are rough estimation first and precise identification. The
first is rough estimation of transient parameters. The existing periodic Doppler modulated Laplace wavelet model is used to roughly
estimate the transient parameters. The second is precise parameter estimation and transient component extraction. A Doppler
modulated time-shifting Laplace wavelet model is formulated, which uses one-by-one matching strategy to accurately estimate the
transient parameters and extract the transient components. The proposed method has two advantages, which are high accuracy and high
efficiency. For high accuracy, the Doppler modulation time-shifted Laplace wavelet model has only one wavelet component for
positioning the delay parameter in the time domain, which can solve the matching error problem caused by the pseudo-period of the
transient component. For high efficiency, because the periodic transient model is used to roughly estimate the parameters of the
transient components, the range of the wavelet parameters can be set very small in the process of extracting the transient components
one by one. The experiment comparison and analysis results show that the efficiency is increased by 71.46% , compared with the
direct extraction method. This study provides a method to accurately and efficiently extract transient components from train bearing
fault acoustic signals containing Doppler distortion.
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