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Abstract: In the process of freezing vertical shaft blasting, the baseline drift and noise in the near area monitoring signal have
significant influence on the fine extraction of local characteristics. On the basis of effective acquisition of shaft lining vibration
signals in near field of blasting, complementary ensemble empirical mode decomposition (CEEMD) method, baseline
estimation and de-noising with sparsity (BEADS) method and hidden Markov model de-noising (HMMD) method and so on
are used to solve the problem of baseline drift and random noise elimination in the signal, and the correlation evaluation of
correction and noise elimination effect is carried out by cross wavelet transform (CWT). The analysis results show that: the
slowly changing baseline component in the signal exists the whole process of each modal component, and it is mainly
concentrated in the low frequency component, while the noise is concentrated in the high frequency component. The combined
analysis method can deal with low frequency baseline drift and high frequency noise effectively. It is an efficient and relatively
amplitude-preserving signal analysis method, and can be used to preprocess of batch blasting vibration signal data.
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Fig. 1 Baseline correction and noise reduction process
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Fig. 2 Pre-embedding method of vibration instrument
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s P ERR
EMT5 ik
SNR RMSE CcC PE
MD 3.442 0.581 0.816 1.758
SVD 20.983 0.379 0.896 1.175
WED 21.397 0.374 0.921 0.492
HMMD 43.371 0.056 0.992 0.244
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Fig. 12 Baseline corrected signal after de-noising
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