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Abstract: The accurate prediction of rock burst risk is very important to prevent and controll rock burst
accident. The model optimized by improved Fruit Fly Optimization Algorithm ( FOA ) is proposed to
predict the risk grade of rock burst. Firstly, the measured data of Yanshitai coal mine provided by the
literature are taken as samples, ten main influencing factors of rock burst such as the coal thickness, the
buried depth, as well as the dip angle are selected. The data are processed by normalization and principal
component analysis. The parameters of SVM are optimized by using the global optimization ability of
improved FOA , then the FOA-SVM model is established; Secondly, 23 groups of training samples are
trained, and the ratio of mis-discrimination is 0; Finally, the model is used to test the other 12 sets of
field data and compared with the standard FOA-SVM, PSO-SVM and GA-SVM prediction results. The
results show that the improved FOA-SVM model is applicable to the prediction of rock burst risk grade and
the prediction accuracy is higher.
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Fig. 1 Diagram of fruit flies iterative searching for food
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Table 1 Comparison of test results for two algorithms
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~10 Il I 1 1 I
0 200 400 600 800 1000
g - AR EL
2 %B‘_‘L ﬂigﬁlﬁ ﬁbﬁdﬁ- (a) Rastrigin & %
ol
R N N . § —— BUEFOA
My WA B ) FOA-SVM PERE , ¥ 123 /3 1 - o

1 BRI A AT S PR RE L, SR BT/ IMEL, IR S HE
Tk HEAT 8 . 3 Dt R BB BB R Ry O, LR A
B

(1) Rastrigin P %X

— 2 —_ . 1 1 1 1 J
hi= ,Z’l (xi 10cos2mx, + 10) 90 200 400 600 800 1 000
. _ AR
(2) Griewank PR . (b) Griewank B3t
I T %, T — HFoA
£ _m;(xl) _HCOS(f) +1 0 — FOA
_l (-
(3) Ackley pR%K : B2
n E 73
1 ) k)
fi = = 20exp(-0.2 [—=) x;) - B4
: 30,4, il
1< 6+
exp(fz cos(2mx;)) +20 +e | ] . . )
304, h 200 400 600 800 1000
Sy 5ISR i FOA ATk FOA 195 253 XF I3, R SR
(c) Ackley PR %

BEAT I, A R B S s A7 20 KL, R L SRl T
20 Y B8 25 F v 1 e 25 {H (Max) | B L (Min) (20
AR K {E (Mean) UK AREZE (Std) o 181 3 45 1
3 A3 eR A T R A SO0 i £ (R T LS, R M 1 A LIFE 7, % T Rastrigin, Griewank , Ackley 3
T EE L 10 A JE 6 %K) AN WL R B, Bt FOA 1 fe 22 (8 e 1 .20 1R 45

B3 2#EE3ANNHR R BRI &

Fig.3 The iterative curve of 2 algorithms for 3 test functions
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Table 3 Training samples of improved FOA-SVM model
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1 1.3 29 530 0 0 0 0.07 3 3 0 1
2 1.2 25 542 0 0 0 0.24 3 3 0 1
3 1.4 44 560 0 0 0 0.09 3 3 0 1
4 3.0 24 573 0 0 1 0.36 2 3 0 1
5 0.8 34 553 1 0 0 0.15 0 2 1 I
6 1.2 40 490 0 0 0 0.20 2 0 1 I
7 1.4 35 480 0 0 1 0.36 2 0 1 I
8 1.2 27 490 0 0 0 0. 64 2 2 1 I
9 2.6 48 752 2 0 2 0.48 1 1 1 I
10 2.8 52 733 0 1 1 0. 54 2 2 1 il|
11 3.0 78 560 1 3 2 1. 14 2 3 1 I
12 6.0 30 465 1 1 3 1.30 1 0 2 |
13 1.5 65 570 1 3 1 0.28 1 2 2 i}
14 3.0 35 612 2 0 2 0.56 2 0 2 I
15 2.0 35 614 1 0 2 0.56 1 0 2 i}
16 3.0 55 855 3 2 3 0.075 1 1 2 v
17 4.0 52 675 3 2 3 1.88 0 0 2 v
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22 1.1 47 485 3 3 3 0.43 1 0 2 v
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24 1.6 35 583 2 0 3 1.50 3 3 1 I
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26 1.6 62 307 3 2 2 1.00 0 0 2 v
27 1.9 59 542 1 2 3 0.25 0 0 1 Iir
28 1.8 62 283 3 2 3 1.00 0 0 2 v
29 1.3 44 570 0 0 0 0. 66 3 3 0 1
30 2.2 54 290 3 2 2 1. 00 0 0 2 v
31 3.0 34 475 2 2 1 0.42 0 0 2 i}
32 3.2 42 574 3 0 0 0.29 0 0 2 Iir
33 1.8 62 283 3 2 3 1.00 0 0 2 v
34 1.3 44 656 2 1 3 0.24 1 1 2 I
35 1.2 40 553 2 2 2 0.49 1 2 2 I}
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