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Abstract

Reasonable sound emission warning indicators and early warning models are the basis for using
the acoustic emission monitoring technology to highlight risk prediction. The field observations of
microseismic monitoring data are compared and analyzed. The results show that the microseismic
and acoustic emission monitoring data have similar variation rules, but the number of events
received by the acoustic emission device per unit time is much more than the number of events
received by the microseismic device, and the response to danger in front of the face is better. The
probability density function of acoustic emission energy at any time interval before the gas
exceeds the limit satisfies the power law distribution. Fitting shows that the critical index of the
interval decreases with the distance from the gas exceeding the standard area. The critical power
value distribution is quantified by the maximum likelihood method for risk assessment. When the
critical value represented by the critical power value curve moves downwards, and even declines
sharply, the distribution of the curve with large energy is stable, indicating that the working
surface has highlighted the danger, increased the discrepancies of the data, and increased the
critical power value.
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Figure 1. Schematic view of the work surface
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Figure 2. Time domain signal waveform
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Figure 3. Energy diagram
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Figure 4. Microseismic and acoustic emission changes
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Figure 5. Changes in acoustic emission energy during mining at workface
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Figure 6. Acoustic emission energy probability density diagram in time interval
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Figure 7. Critical energy distribution of acoustic emission energy in time interval
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Figure 8. Critical power curve
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