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Recognition of goaf risk based on support vector machines method
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Abstract: Complicated non-linear relationship is existed between the grade of goaf risk and its influence
factors. In order to classify the grade of goaf risk, support vector machines classification method is
studied. In this paper, rock structures, geological structure, rock compressive strength, elasticity
modulus, shape of goaf, ore body angle, engage in collapse, volume of goaf are treated as main influencing
factors. A 1-V-1 classification algorithm is proposed based on SVM, as well as SVM models are built for
classification in Matlab. Taking one underground mine as an example, the paper uses the SVM models to
recognize goaf risk and compares the result with that of BP neural network prediction. It shows that the
classification of SVM method is more accurate than that of neural network method, and there is a high
agreement with the survey results. SVM is a feasible method on goaf risk evaluation.
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Fig. 1 Schematic of making classification function
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Table 1 Survey data of influence factors of goaf stability and risk levels

Fak EWG WRf BOLUE | WIER REX oEm ThREK ok
%% e W mE/MPa R/GPa B /e TP e sy
1 2 2 166 10.16 2 35 0.06 19 128 3
2 4 2 97.5 9.98 2 30 0.14 23 345 2
3 2 2 44.8 6.95 4 30 0.04 12 840 3
4 2 4 99.32 9.87 2 40 0.06 24 072 2
5 2 2 100.62 9.85 4 55 0.06 23 023 3
6 4 2 108 7.35 2 35 0.08 22 100 3
7 2 2 114 10.07 2 50 0.12 17 290 3
8 4 2 44.8 8.07 4 15 0.26 68 748 2
9 2 2 60.5 11.1 2 15 0.08 16 296 3
10 2 4 81.9 10.1 2 15 0.05 15 985 3
11 2 2 85 9.21 2 40 0.09 7 380 4
12 4 2 114 10.23 2 35 0.09 4 131 4
13 2 2 60.5 10.56 2 15 0.05 7 472 4
14 2 2 44.8 10.37 2 30 0.08 4 520 4
15 2 4 81.9 10.19 2 10 0.1 3752 4
16 2 4 52 10.26 4 55 1.41 10 902 3
17 2 4 38.5 9.9 2 55 0.39 14 377 2
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Table 2 Surpport vectors and values of a; * y;

ai ¥y,
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f(x)y 3 (b=0.69) f(x)y 1 (b=0.12) f(x);— s (b=—0.56)

6 0.320 9 0 0.8
7 0.318 4 0 0.8
8 —0.8 0.8 0

9 0.311 0 0 0.8
10 0.312 5 0 0.8
11 0 —0.323 7 —0.8
12 0 —0.387 2 —0.8
13 0 —0.288 7 —0.8
14 0 —0.206 8 —0.8
15 0 —0.393 6 —0.8
16 0.337 2 0 0.8
17 —0.8 0.8 0
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Table 3 Comparison of classification result using SVM and the survey
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2 4 2 97.5 9.98 2 30 0.14 23 345 2 2
3 2 2 44.8 6.95 4 30 0.04 12 840 3 3
4 2 4 99.32 9.87 2 40 0.06 24 072 2 3
5 2 2 100.62 9.85 4 55 0.06 23 023 3 3
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Fig. 2 Comparison of SVM classification and BP neural network prediction
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