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Research on Noise Reduction Algorithm for Blasting
Vibration Signal based on LCD-RCMDE-SVD

ZHANG Lei
(China Railway 14th Bureau Group Second Engineering Co. ,Ltd. ,Taian 271000, China)

Abstract; Aiming at the problem of complex noise components in tunnel blasting signal of pumped storage power
station, a collaborative noise reduction method of local characteristic scale decomposition( LCD) and singular value
filtering(SVD) was proposed based on local characteristic scale decomposition( LCD) . The LCD method was used to
decompose the blasting signal to obtain several ISC components which was then classified by calculating the correla-
tion coefficient,and the signal component noise recognition mechanism of composite fine multi-scale dispersion entro-
py(RCMDE) was introduced. A noise analysis method of tunnel blasting signal was established ,and the low correla-
tion components were screened. The selected noisy components were subjected to SVD secondary filtering, and the
pure and denoised noisy components were reconstructed to achieve signal noise reduction. Finally,the simulation sig-
nal and the measured signal were verified. The results show that the LCD-RCMDE-SVD signal denoising algorithm is
feasible and can be effectively applied to the actual engineering environment. It’s noise reduction effect is better than
LCD forced noise reduction and CEEMD and MEEMD noise reduction methods. In the noise reduction comparison of

the measured signals, the LCD-RCMDE-SVD algorithm has a greater signal-to-noise ratio( SNR) ,a smaller root mean
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square error( RMSE) and percentage of distortion( PRD) ,and better noise reduction effects. Compared with the LCD

algorithm , the noise reduction efficiency is increased by 17.39% ,28.44% and 18.75% on average. It is proved that

the LCD-RCMDE-SVD noise reduction algorithm can effectively maintain the authenticity and characteristics of the

blasting vibration signal.
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