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An improved tetrahedral algorithm and application of goaf volume
triangle meshes model profile

LUO Zhouquan, QIN Yaguang, ZHANG Wenfen, HUANG Junjie, LU Fan
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Abstract To obtain an accurate size of mine goaf is an important criterion of resource exploitation surrounding mine goaf region.
What is more, it is also important groundwork of mine goaf treatment and disaster monitoring. In view of the traditional goaf
triangulation model tetrahedron algorithm which is prone to cause the overlap computation problem, this paper takes the original data
of three—dimensional laser system CMS acquisition as the standard criterion, and puts forward a tetrahedron cumulative sum algorithm
that takes laser probe as the center point to connect all the triangulation. Thus, the accurate solution of the goaf’s volumes is
determined. On the basis of the goaf triangulation network model generated by self-developed products—3D modeling software of goaf
detection, the traditional tetrahedron algorithm of mining goaf triangulation model is improved. First of all, the center point of
tetrahedral solution is determined by the algorithm, then a tetrahedron is formed through the connection of the center point and
triptychs of the triangle network model. Finally, the mining goaf’s volume is calculated by summing up the tetrahedral directed
volumes. Actual application shows that the improved tetrahedron algorithm of mining goaf tetrahedral volume has the advantages of
high precision and wide application range.
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Fig. 1 CMS laser detection principle
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Fig. 2 Triangulation description
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Fig. 3 Goaf three—dimensional model
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tetrahedral model
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Table 1 Comparison of goaf volumes calculatedby Surpac
and the improved tetrahedral algorithm

K ac REUT i ; :
1 6689 6696 0.105
2 9700 9693 0.072
3 6197 6197 0.000
4 11391 11401 0.017
5 7530 7528 0.027
6 14775 14773 0.014
7 5875 5879 0.068
8 15638 15634 0.026
9 79050 79055 0.006
10 28210 28215 0.018
11 62929 62927 0.005
12 34380 34369 0.032
13 37304 37297 0.019
14 45307 45316 0.020
15 120440 120448 0.007
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Fig. 6 Comparison of volume absolute error between two
algorithms and Surpac model
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