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Prediction of floor damaged depth in working area based on
support vector machine and artificial bee colony algorithm
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Abstract: To determine a reasonable size of floor waterproof coal pillar and reduce floor water invasion
incidents, support vector machine (SVM) and artificial bee colony algorithm (ABCA) are used to research
floor failure depth problem. Prediction accuracy is significantly affected by SVM training parameter choice
of penalty factor C and kernel width g. ABCA is used to optimize the selection of training parameters, and
a floor failure depth prediction model is established based on SVM. Selecting mining depth, coal seam dip,
mining thickness, face plagioclase, anti-destruction capability of floor and whether there is fault fracture
zone cutting through the floor as major impact indicators of floor damaged depth, we use 30 sets of
measured data for training model and forecasting. The results show that average relative error is 12.5% ,
average absolute error is 0.986 m, mean square error is 0.005, and squared correlation coefficient is
0.980. This prediction model has stronger generalization ability and higher prediction accuracy compared
with other prediction models.
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Table 1 Sample data of floor failure depth

Wk RU H/m XHE@% 2 M/m TAEm&HE Eiﬁﬁﬁ% %Eﬁﬁ]? Eﬁx”ﬂ%

a/ () L/m ReJ1 D R ZE I W /m
1 255 14 1.90 130 0.8 0 9.75
2 1000 30 2.00 200 0.6 0 38.00
3 200 10 1.60 100 0.2 0 8.50
4 130 15 1.40 135 0.4 0 12.00
5 320 4 5.40 100 0.6 0 11.70
6 320 4 5.40 60 0.6 0 9.70
7 145 16 1.50 120 0.4 0 14.00
8 400 9 7.50 34 0.4 0 8.00
9 308 10 1.00 160 0.6 0 10.50
10 300 8 1.80 100 0.4 0 10.00
11 148 18 1.80 95 0.8 0 9.00
12 400 9 4.00 45 0.4 0 6.50

13 123 15 1.10 70 0.2 0 7.00
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14 310 26 1.80 128 0.2 0 16.80
15 310 26 1.80 128 0.2 1 29.60
16 230 10 2.30 120 0.6 0 13.00
17 327 12 2.40 120 0.6 0 11.70
18 400 9 4.00 34 0.4 0 6.00
19 520 30 0.94 120 0.6 0 13.00
20 375 14 2.40 70 0.6 0 9.70
21 375 14 2.40 100 0.6 0 12.90
22 230 26 3.50 180 0.4 0 20.00
23 227 12 3.50 30 0.4 1 7.00
24 259 4 3.00 160 0.6 0 16.40
25 123 15 1.10 100 0.2 0 13.40
26 110 12 1.40 100 0.4 0 10.70
27 287 10 1.00 130 0.6 0 9.50
28 118 18 2.50 80 0.2 0 10.00
29 900 26 2.00 200 0.6 0 27.00
30 227 12 3.50 30 0.4 0 3.50
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Table 2 Prediction results of each model

" L T A/ m
FEA 5 SCPR{E/m - ; " N -
ABCA-SVM &t IH%:  BP #ig Mg PSO-SVM GA-SVM

26 10.7 8.85 8.30 8.58 11.71 8.88
27 9.5 10.72 11.50 8.64 10.28 12.06
28 10 9.08 9.75 8.71 11.51 9.11
29 27 27.14 30.50 33.35 30.50 26.15
30 3.5 4.3 3.80 6.48 7.90 4.73

®3 BEBITN M RE X e

Table 3 Prediction performance comparison of each model

FEA G5 PG XF RS/ m AR 22 ¥R -7 #H2K R R

ABCA-SVM 0.986 12.5 0.005 0.980
A TNRRZS 1.690 13.5 0.017 0.970
BP 8 Y % 2.720 30.1 0.043 0.938
PSO-SVM 2.240 34.3 0.032 0.985
GA-SVM 1.470 18.2 0.010 0.961
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