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Determination of classification of rock burst risk based on random
forest approach and its application
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Abstract Arandom forest (RF) modelfor rock burst identification was established on the basis of the RF theory to forecast rock burst
risk rapidly and accurately. Ten indices, ie, coal seam, dip angle, buried depth, structure situation, change of dip angle, change of
coal thickness, gas concentration, roof management, pressure relief and shooting were used as the criterion indices for rock burst
prediction in the proposed model on the basis of analysis of rock burst impact. Twenty—four typical rock burst instances of a coal
mine were used to createa RF classifier. RF is a combination of tree predictors, and variable importance is measured by Gini
importance (GI) when the forest grows. The GI shows that structure situation was the most important indicator, followed by shooting
and dip angle. Another 12 groups of rock burst instances were tested as forecast samples, and the predicted results were in
accordance with actual situation.
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Table 1 Classification and valuation of qualitative indices
in rock burst risk prediction
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Fig. 2 Ranking of variable importance associated with rock
burst evaluation by RF
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Table 2 Original training data for rock burst analysis of RF model

ig=2 S Xim  X/(°)  X/m Xy Xs Xo Xo/(mPemin)  Xe X Xy WIEEHHY RF
1 36018 Bt T or B 1.3 29 530 0 0 0 0.07 3 30 Vi (V)
2 3601N B AR 1.2 25 542 0 0 0 0.24 3 30 v, Vi(V)
3 3601N Beibift 1.4 44 560 0 0 0 0.09 3 30 Vi (V)
4 3403S Be X 3.0 24 5730 0 1 0.36 2 30 Vi (V)
5 3601N Bt 0.8 34 553 1 0 0 0.15 0 2 1 V. v.:(V)
6 3601N B g 1.2 40 490 0 0 0 0.20 2 0o 1 v, V.(V)
7 3601N Bl 1.4 35 480 0 0 1 0.36 2 0 1 v Vi(x)
8 3601N B g 1.2 27 490 0 0 0 0.64 2 21 v, V.(V)
9 4603N Bt V) # 2.6 48 752 2 0 2 0.48 1 1 1 Vs Vi(V)
10 44025-60 HE45 2.8 52 733 0 1 1 0.54 2 2 1 Vs Vi(V)
11 3404N BrijE| 3.0 78 560 1 3 2 1.14 2 3001 Vs Vi(V)
12 36038 Bg+140 k1l 6.0 30 465 1 1 3 1.30 1 0o 2 v, Vi(V)
13 36028 By MHEZ L1l 1.8 45 725 2 1 1 0.42 2 1 0 Vi Vi(V)
14 3602N E+8 VI 1.5 65 570 1 3 1 0.28 1 22 v Vi(x)
15 36028 Bz L1l 3.0 35 612 2 0 2 0.56 2 0 2 Vs v,(\V)
16 36028 BB 1L 2.0 35 614 1 0 2 0.56 1 0o 2 Vs Vi(V)
17 4401N Bt-238 1)) 3.0 55 855 3 2 3 0.075 1 1 2 Vi V.(V)
18 3602N Bt+8 IH iR 4.0 52 675 3 2 3 1.88 0 0o 2 Vi V.(V)
19 3404N+120 H[A] F 1l 1.3 73 48 3 3 3 0.43 1 0 2 v V.(V)
20 3601N Be— & B 2.1 67 498 3 3 3 1.89 0 0o 2 Vi V.(V)
21 34048 Bt+17 AR 2.5 65 450 3 2 3 0.67 1 12 Vi V.(V)
22 2605N T B il 1.7 60 314 3 3 1 1.30 0 0o 2 Vi V.(V)
23 3404N+120 45 1l 1.1 47 485 3 3 0.43 1 0 2 v, V.(V)
24 2605S I Bk bl 1.8 54 238 3 1 3 1.00 0 0o 2 Vi V.(V)
%3 RF#EZmEithE B E MR A R T4 R
Table 3 Testing data of rock burst risk for RF prediction model and its results
ig= Hh g3 Xm  X/(°)  Xdm Xo X5 Xo X/(w’-min™) Xy Xo X, HI2EEGHI RF FDA BN
1 3605N BER 1 1.6 35 583 2 0 3 1.50 3 3 1 V. (V) V(x)
2 3605NBi+69 itk 1.5 35 530 0 0 0 0.56 3.3 0 Vi vV oo
3 2605NBt=HBEM 1.6 62 307 3 2 2 1.00 0 0 2 [ AGVE R AGVE I
4 36018 Bl 1.9 59 542 1 2 3 0.25 0 0 1 Vi (VO
5 2605N FEz&BEMA 1.8 62 283 3 2 3 1.00 0 0 2 [ AGVE R AGVE I
6 3404S BRI 1.3 44 510 0 0 0 0.66 3.3 0 Vi vV oo
7 2605S FELBMBEMA 22 54 200 3 2 2 1.00 0 0 2 [ AGVERAGVE I
8 3602HIMEE il 3.0 34 475 2 2 1 0.42 0 0 2 [ A GV R A GV A
9 3601S Bt -1l 3.2 42 574 3 0 0 0.29 0 0 2 [ A GV R A GV A
10 2605SEt& K BRI 1.8 62 283 3 2 3 1.00 0 0 2 [ A GV R AGVE I
11 3605NE&+69 L1l 1.3 44 656 2 1 3 0.24 11 2 [N AGVARAGVS! V;
12 3605NE:+13W1% 1.2 40 553 2 2 2 0.49 1 2 2 Vi (VO
Bl 60
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Table 4 RF confusion matrix showing the classification
error of rock burst
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