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Intelligent Identification Method for Misfires
based on EMD-SVD and Ridge Features
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(School of Resources and Environmental Engineering, Wuhan University

of Technology , Wuhan 430070, China)

Abstract; Misfire incidents present substantial safety risks in mine blasting operations , making their precise and
timely detection critical for operational safety. To address the challenges of low signal-to-noise ratios in complex mine
vibration signals and subtle misfires often obscured by noise, this study develops a vibration signal processing meth-
od. The approach combines Empirical Mode Decomposition-singular Value Denoising( EMD-SVD) for primary feature
extraction with time-segmented wavelet ridge analysis for misfire identification. Applied to a blasting operation case
study at a Weinan metal mine, this method successfully identifies misfire events while overcoming the inadequate rec-
ognition accuracy of traditional methods in high-noise environments. Field vibration signal analysis confirms the meth-
od’s exceptional noise immunity , accurate feature identification , and reliable detection performance, establishing a no-
vel technical solution for real-time intelligent misfire monitoring in mining operations.
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Table 1 Cross-correlation between each IMF component and the original signal

IMF 1 2

4 5 6 7 8

F I E R EL Correlation coefficient  0.5018 0.3935

0.8427

0.7514  0.0289  0.0561 0.0099  0.0125
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Table 2 A comparison of the noise reduction

effects of three denoising methods

WM 5

Denoising method SNR(dB) RMSE
EMD 20. 1215 0.0458
EWT-SVD 23.2638 0.0237
EMD-SVD 27.8934 0.0176
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