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Roof Deformation Monitoring in Mine Working Faces Based on LiDAR
YU Jiacheng', QUAN Anzin', CHEN Jiang', LIN Manging®, XIONG Lun', LU Yongxiong'
(1.School of Optical Information and Energy Engineering, Wuhan Institute of Technology, Wuhan, Hubei 430205, China;
2.School of Resources & Safety Engineering, Wuhan Institute of Technology, Wuhan, Hubei 430074, China)

Abstract: Aiming at the requirement of high accuracy of roof deformation monitoring in mine working face under complex
environment, a set of foof deformation of working face monitoring system based on LiDAR was designed, and the matching
deformation monitoring data algorithm was developed., and the deformation risk was evaluated. The monitoring system
employed time-lapse scanning to acquire two phase point cloud data of the mine working face. Following preprocessing steps
such as angular transformation and ICP registration, high-precision triaxial tilt sensors was used to real-time calibrate the
LiDAR attitude, enabling precise extraction of the point cloud morphology of roof. Subsequently, the Delaunay triangulation
mesh division was applied to process the two phase point clouds, and innovatively incorporated a point-to-plane monitoring
algorithm to calculate the distance between the central points of the second phase and the triangular facets of the first phase,
thereby enhancing the accuracy of deformation monitoring. Furthermore, based on the DBSCAN clustering algorithm, the
deformation point cloud density clustering filtering algorithm was proposed to identify and mark the deformation area, and on
this basis, the risk level assessment was conducted to realize the intelligent monitoring of roof deformation. Field research
results demonstrate that the deformation displacement range of 0 =5 mm in April and July 2024 is in the middle risk level,
which needs to be paid attention to and corresponding monitoring and management measures should be taken. The deformation
displacement range of 5 -10 mm is in the low risk level. which needs to be continuously monitored to prevent the risk from
escalating. The monitoring system achieve a monitoring accuracy range from 1 mm to 5 mm, which is significantly improved
compared to traditional monitoring methods, and can achieve visual and accurate marking of deformation areas. The research
results provide strong technical support for mine safety production, further enhancing the safety and reliability of mining operations.

Key words: LiDAR. Roof deformation monitoring, Point-to-plane monitoring algorithm, Roof risk assessment, Delaunay

triangulation mesh division, DBSCAN density clustering
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Fig.1 The overall architecture of LiDAR system
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