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Construction of neural network prediction model for deviation of
inflection point based on genetic algorithm

CHEN Junjie, WANG Mingyuan
(Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract; To improve accuracy of deviation of inflection point in mining, based on comprehensive
consideration of advantages and disadvantages of traditional BP neural network, whole search capability of
genetic algorithm ( GA) is used, and the optimal initial weights and thresholds about the input layer of BP
neural network can be got. Deviation of inflection points in 35 surface movement observation stations are
selected for learning test samples, generalization experiment and effect analysis of GA-BP neural network are
processed. The result show, the prediction accuracy is improved a lot by GA-BP neural network to get
deviation of inflection point, and there is certain reference value for improvement prediction accuracy in
mining subsidence.
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Fig.1 Diagram about Deviation of inflection point
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Table 1 Experience values of deviation of inflection point according to the classification of overburden rock strength

BB ZRME
FEAM BT 9/ MPa S/H
R KR Gr R A A R R U PR BB W B A R <30 0~0.7
i KB4y LA AU 2 P D o A s P B UE O 3 B RS BUR DR R 30 ~60 0.08 ~0.30
[L:30 KAy UL A R R BERD o B AR o 3, B A BB TUE s =60 0.31 ~0.43

2 ETEEFERE(GA)R BP HE M E KRB
= iva

2.1 JBART LU BP B N 46 s B

BP i 22 [0 4 (AL 3 5 PR A5 77, 5 100 2% Tt o 1
AHE LR FR . RIEHR, WET 3 )2 BP faN
W IRFNESHY (18] 2) o ARG BBAVE R R
TR EZ SRR R B MR Z A 5 A sl o, i)
BB R R P S A B — 2 oT ., MR
Kolmogorov 7 B, 7% SC it £ [0 46 465 70 i 5 J= M 22 o0 A
BB e 11 4

BP i 28 {0 265 o o] i B 00 P A B B - (1) 1 18] A5 4
AR N GRAEAR 22 0 — AL 315 i AR 22 R
JEAR LA S oA RO B VR T = A e
fH Yo (2) ALt A2 M4k (B Y 5 52BR{H ¢ 2

B2 $HSEBE3REBPHMAMKLEN

Fig.2 3 layer BP neural network structure about

deviation of inflection point
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Table 2 Data of typical surface movement observation
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75 T 37 44 ik
HAWERE S FFREE H/m JFRIEE M/m KRB KR «/(°) S/H
1 BB % AT 3.2 60 2.1 1.00 30 0.14
2 s ass—Ht 3.6 120 1.6 0.98 38 0.18
3 B [0 £k 5.0 513 5.5 0.96 15 0.12
4 SET5L P A 4.0 175 1.6 0.18 13 0.15
5 Bk —5 3.5 106 1.9 0.89 5 0.10
6 11188 11 905 2.5 181 1.9 0.67 10 0.09
7 VG 22 55 LR I Lk 2.5 72 1.5 0.17 25 0.08
8 IR AR = 1.5 104 2.2 0.86 45 0.12
9 U I 3252 3 4.8 78 0.8 1.00 19 0.20
10 U I 3701 3% 5.2 105 1.4 1.00 9 0.21
11 AL 2042 3 3.7 42 1.5 1.00 11 0.18
12 AF 331 vk 3.7 130 1.9 0.92 4 0.16
13 FEAMEZ T 603 3 3.8 255 6.3 0.69 6 0.09
14 HAEDH 102 Em (L) 4.0 128 2.2 0.75 8 0.14
15 B LT 107 35 3.4 156 2.0 0.72 30 0.10
16 N FER 502 3 3.5 98.5 2.0 0.88 16 0.09
17 R 1102 7.1 260 1.2 0.69 31 0.29
18 LR B 11061 6.0 280 2.4 0.61 12 0.31
19 AW L 3.3 268 4.1 0.65 19 0.08
20 JLEI =3 3.0 191 1.9 0.51 7 0.08
21 WAL IR EF 423 4.0 105 2.7 0.96 6 0.15
22 %22 T BB 7305 (T5) 5.2 213 3.0 0.82 8 0.16
23 FMALTE T 7SR X 2.5 305 0.9 1.00 7 0.10
24 FEIMBA T =R X 0.7 285 1.3 1.00 6 0.03
25 75 M 4B 5306 2.3 420 7.8 0.58 4 0.06
26 ZME LT 33( 1) 1.7 284 2.9 0.66 4 0.09
27 1% 0252 3 5.8 133 2.4 1.00 11 0.24
28 WP — R X 5.0 91 2.2 1.00 22 0.22
29 SETL 5 1251 3 4.6 109 2.5 0.89 9 0.16
30 M DLRET 4314 1.3 325 8.2 0.63 4 0.06
31 kR T —FH 1.4 115 4.2 1.00 8 0.06
32 PP HES /R IX 4.5 152 1.8 0.92 28 0.21
33 AR UL 1 BB 1612 3 5.0 115 2.0 0.69 34 0.05
34 75 M #0155 1308 2.2 427 8.5 0.60 4 0.05
35 BT 113 35k 3.4 160 2.1 0.79 33 0.09
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Fig.3 Result of BP neural network training
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Fig.4 Result of GA-BP neural network training
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Fig.5 Contrast figure about learning test of

GA-BP neural network
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Table 3 Prediction values by neural network compared with measured values
¥ LI 3 4 ik PRl BP 500 {5 Y XF R 22 MXFIR2E/%  GA - BP HU{Y  4axfitss HHXF R 22/ %
26 FMEEEH 33( L) 0.09 0.0769 0.0131 14.55 0.0976 ~0.0076 8. 44
27 W 0% 0252 34 0.24 0.2782 -0.0382 15.91 0.2643 -0.0243 10.12
28 W — R X 0.22 0.2477 -0.0277 12.59 0.2049 0.0151 6.86
29 ST A5 1251 3 0.16 0.1433 0.0167 10.43 0.1731 -0.0131 8.18
30 M D4RET 4314 0.062 0.0531 0.0089 14.35 0.0597 0.0023 3.70
31 IR+ — I 0.06 0.0691 -0.0091 15.16 0.0572 0.0028 4.67
32 P ER /R X 0.21 0.2314 -0.0214 10.19 0.2231 -0.0131 6.23
33 BEAREL I AT 1612 vh 0.05 0.0582 -0.0082 16.40 0.0516 -0.0016 3.20
34 75 N 1 JE B 1308 0.05 0.0442 0.0058 11.60 0.0472 0.0028 5.60
35 RN L 113 2 0.09 0.0743 0.0157 17.45 0.0863 0.0037 4.11
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