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3D Information Acquisition of Disaster Cavity Based on CMS

LIU Xiaoming, LUO Zhouquan, YUAN Wenni, ZHU Qingling

Hunan Key Laboratory of Mineral Resources Exploitation and Hazard Control for Deep Metal Mines; School of Resources and
Safety Engineering, Central South University, Changsha 410083, China

Abstract On the bhasis of research involving the principle of 3D laser scanning, the different cavity detection methods are put forward
according to the different conditions, such as cavity bottom detection, closed cavity detection, and through the cavity upper channel
detection. Aiming at the original data format of monitor and its characteristic, the principle of cloud data filtering and data splicing of
CMS cavity detection points are studied, the multi—point scanning data splicing method is put forward and the format conversion of cavity
detection initial point cloud data is successfully realized, which provides a data base for establishing a cavity 3D solid model. The
Delaunay Triangulation Method of cavities 3D modeling is researched. The cavity 3D model method based on mine software of Surpac,
which has higher visual degree, editable, and better adaptability, is proposed, and it has been successfully applied to the 3D information
acquisition and visualization of complex disaster cavity in Gaofeng Mine of Guangxi Province. The results indicate that cavity 3D
information obtained by this method provides the technical support for cavity evaluation and management, quality control, and formulation
of the effective resource recycling scheme, etc.
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Table 1 Basic data for monitoring points data on the support bar
1
/m
Y X VA /m
1 7805.514 8386.876 -112.998
-114 0.25
2 7807.286 8385.136 -113.415
1 7840.349 8391.066 -120.400
-124 0.25
2 7839.303 8389.072 -120.653
1 7658.907 8385.788 -131.270
-132 0.25
2 7657.698 8388.108 -131.947
1 7623.406 8351.297 —145.754
-145 0.25
2 7625.451 8351.286 -146.122
4.3 @, ®:@ ,
) 38°, O; ® Surpac
9 9 N (
9 N 9 ) ;@ 9
) ®, ) Surpac
) 2 o o
Surpac
2 P ;
Table 2 Number of bad and no distance points on cavities ’ °
/m
-114 32 24
-124 15 21
-132 23 43
—145 46 51

116 139
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’ Fig. 7 3D cavity model of Gaofeng Mine
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Table 3 Computional result of volume
and roof area of cavities

/m /m? /m?
-114 1367 335.96
-124 554 301.52
-132 1627 252.17
—-145 2581 432.48
6129 1322.13
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