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Abstract

Aiming at the problem that the seismic signals during tunneling drilling in coal mines are severely
interfered with by environmental noise, a seismic signal denoising method for tunneling drilling
based on adaptive filtering is proposed. Firstly, a filter based on the adaptive filtering algorithm is
designed. The interference noise is adaptively cancelled by dynamically updating the filter weights,
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and a sliding window energy detection mechanism is introduced to adaptively adjust the convergence
step size, balancing the steady-state error and convergence speed. The numerical simulation results
show that under the interference condition with an input signal-to-noise ratio of 10.43 dB, the out-
put signal-to-noise ratio is increased to 39.41 dB, verifying that the proposed algorithm can sup-
press the interference noise in the seismic signals during tunneling drilling and provide high signal-
to-noise ratio seismic data for subsequent processing.
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Figure 1. Comparison of different filtering effects of synthetic signal 1
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Table 1. Signal-to-noise ratio of different filtering algorithms
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Figure 2. Comparison of different filtering effects of synthetic signal 2
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