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Research on rock failure and instability warning system based on
multi-source data fusion
Song Qingwei', Hou Chen!, Zhu Wancheng!, Xu Xiaodong!, Liu Xige', Zhang Penghai'

( 1.School of Resources and Civil Engineering, Northeastern University, Shenyang 110819,China)
Abstract: Constrained by the monitoring means, it is very difficult to extract dynamic features in
the process of rock damage and destruction, and the accuracy of early warning of rock instability
and destruction based on a single indicator variable is not high. Through the construction of
dynamic strain, acoustic emission and scattering end multi-source monitoring system, Lab VIEW
secondary development method is used to obtain real-time point strain, surface deformation,
internal rupture information of the rock loading process, select the corresponding body of
evidence indicators, and realise the edge computation based on the theory of D-S evidence for the
fusion of multi-source data, and then finally transmit the data in real time through HTTP,

WebSocket and other data transmission protocols. Finally, the monitoring and early warning
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system of rock instability damage process with "end-edge-cloud" 3-layer architecture is completed,
which realises real-time collection, dynamic fusion and destabilisation early warning of
multi-source monitoring data. Verification experiments show that the system has more accurate
prediction in terms of damage time and damage mode, and realises the prediction and warning of
rock instability damage based on the fusion of heterogeneous monitoring data from multiple
sources.

Keywords: Multi-source data fusion; rock failure; real-time monitoring; instability warning
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