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Abstract; Due to the complex terrain and geological conditions in the blasting area,as well as errors in monito-

ring instruments, reflections of vibration propagation medium, and interference from magnetic fields, a significant a-
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mount of noise is often present in the original blasting vibration signals collected. To address this issue,a signal noise
reduction smooth model based on complementary ensemble empirical mode decomposition ( CEEMD) is proposed.
Firstly , the measured blasting vibration signal is decomposed using CEEMD and an algorithm for low-pass filtering is
established based on the obtained intrinsic mode function( IMF) component from the decomposition. Additionally,an
objective function is constructed to calculate the optimal solution according to similarity and smoothness criteria for
filtering algorithms. The resulting filtering algorithm model represents an optimal denoising smooth model for blasting
vibration signals. To verify our noise reduction smooth model,a simulation signal is constructed and applied to actual
open-pit deep-hole blasting vibration signal research. Finally, the noise reduction effects of empirical mode decompo-
sition( EMD) method , wavelet threshold method, CEEMD-wavelet threshold method , and filter algorithm model BP3
are quantified and compared using two indexes: signal-to-noise ratio and root-mean-square error. It has been con-
firmed that the proposed noise reduction smooth model effectively reduces noise in open-pit blasting vibration sig-
nals. The findings demonstrate that our CEEMD-based noise reduction smooth model for open-pit deep-hole blasting
vibrations possesses excellent denoising capabilities while preserving essential characteristic information from the o-
riginal signals. Furthermore, the denoising effect of the proposed model surpasses that of EMD method, wavelet

threshold method ,and CEEMD-wavelet threshold method.
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