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Abstract: Due to the influence of multi-source anisotropic signals around the blasting area,the vibration signals
collected by blasting measurement mostly contain high-frequency Gaussian noise. To analyze the authenticity and ac-
curacy of the blasting vibration signal ,a joint algorithm based on the whale optimization algorithm( WOA ) , variational
mode decomposition( VMD) ,and fast independent component analysis( FastiCA) is proposed to denoise the blasting
vibration signal. After the WOA algorithm is used to obtain the optimal value of the modal number K and the penalty

coefficient required o for VMD decomposition, the blasting vibration signal is decomposed using VMD, and the de-
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composed IMF is subjected to FastlCA blind source separation. The power spectrum entropy of each independent

component is calculated,and any abnormal values greater than the threshold are removed. The signal is reconstruc-

ted,and the filtered signal is output. Through spectrum analysis and comparison of different algorithms,the waveform

similarity coefficient, signal-to-noise ratio, and root mean square difference are selected to quantify the algorithm’s

feasibility. The results show that the blasting vibration signal has the most significant signal-to-noise ratio,the smal-

lest root mean square difference,and good waveform similarity under the WOA-VMD-FastICA combined algorithm.
Compared with CEEMD-FastICA , CEEMDAN-FastICA ,and EWT-FastICA algorithms, the signal-to-noise ratio is in-
creased by 21.5 % ,35.97% and 62.4% respectively,and the root mean square difference is reduced by 24.24% ,

39.55% and 63% respectively. The noise reduction effect has obvious advantages, providing new ideas for noise re-

duction research on mine blasting vibration signals.

Key words:

blasting vibration; whale Optimization Algorithm ( WOA ) ; variational mode decomposition

(VMD) ; fast independent component analysis( FastICA) ; signal noise reduction
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