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Abstract: In response to the problem of insufficient automation and intelligence in the
microseismic monitoring and early warning for rock bursts during tunnelling boring machine
(TBM) excavation of deep metal mines, research on multi-dimensional parameter recognition of
drilling holes based on deep machine vision DPED-AT method was conducted; automatic
disassembly and assembly device for microseismic sensors was developed, and the decision-
making system was designed, achieving automatic disassembly and assembly of microseismic
sensors during TBM excavation. Microseismic intelligent frequency conversion acquisition
technology was developed, realizing continuous and high-fidelity acquisition of rock rupture
information during the rock burst incubation process. An improved neural network algorithm for
identifying and picking up rupture signals was proposed, as well as a three-dimensional
characterization algorithm for the probability field of microseismic sources induced by rock bursts
incubation. Intelligent interpretation and refined early warning of rock burst incubation
information during TBM excavation were preliminarily realized, and an intelligent monitoring
and early warning technology system for rock burst that integrated intelligent drilling hole
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recognition, automatic sensor disassembly and assembly, and intelligent signal acquisition and
interpretation was ultimately established. The application in Ruihai Gold Mine shows that it has
achieved automatic microseismic monitoring, interpretation, and early warning of rock burst,
providing strong support for less manned and unmanned TBM excavation in deep metal mines.
Key words: tunnelling boring machine; microseismic monitoring; early warning of rock burst;
automatic disassembly and assembly; intelligent acquisition; intelligent recognition
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