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Application of Particle Swarm Optimization
in Risk Prediction of Coal and Gas Outburst

WAN Yu,QI Jinping

(Lanzhou Jiaotong University , Lanzhou 730070, China)

Abstract: Coal and gas outburst is one of major issues threatening the safety of coal mine pro-
duction. In order to realize risk prediction, we chose six indicatorsof coal and gas outburst as in-
put parameters, including vertical depth, dip angle, roadway type, coal seamthickness, geolog-
ical structure and operation mode. A model was established based on BP neural network and parti-
cle swarm optimization (PSO). The data were imported into Matlab for simulation and then the
predicted results were compared to the actual situation. The results showed that the combination
of particle swarm optimization and neural network was effective in the prediction. Compared with
the traditional methods, its prediction speed and accuracy have been improved and the algorithm
could be used in the prediction of the coal and gas outburst.

Key words: neural network; Matlab; characteristic index; particle swarm optimization

[9]
’

[2-6]
’

* :2019-07-02
(71861021) (2018A-026) ; (17YF1FA122)
(1996—), s s



76 39

[
|

:

TR E ST
O

) 2
’ B AJR .
’ ' Ry
’ 1 BP
’ ’ Fig. 1 BP Neural Network Prediction
. N Model of Coal and Gas Outburst
s o s
y . s s
. o 10° ,
60° s o o
s
Lol ’ ~ ~ ~ ’ °
R . s
N ’ °
s N N
. [11] s s y
2 9 ’ ’
BP . N o
Rumelhart  Mc Clelland 1986 , D M
s s
2 yXi=(xa s s Xy st Tip) s
s ) . D
, . X
o BP . ’ sV, =
o (o 502 s Uiz 5 *** s Uip ) i s Po=
’ (pilvpfz s Dis ?'“7piD)? i
’ ~ 9 ’
s s P =(PasPer s Pas s s Pan ) »
SERTE . s
1 R o :
, , ot =l for (ply — k) Fpts— 2k L (D
. a5 =2 o 2)
y s :k 51 ,i=1,2,3,-M;
R d s d=1,2,3,"Djc ¢ .
° s HAUNE [0’1] °
s s
1995 , Lmax  Umax o i d



3
2, Kolmogorov ,
T 7 sp ,
6 , 1 .
Wi MR A AR, R MR, LU
A% 11 SR T BB TR 45 5 0 ’
l s=2n+1(n ) .
| ek e | 13 i

[1,0] [0,1] ,
| s earmEng e 2 , ;
! 1 L1 .

otk AP B BRI R R B

l 23 61, ,
|ﬁ%®ﬁ(n\ U)E%EE&E| 18

Matlab2014

AR 42 R e DL AL LB P 2 s 1X107°,
Ry T e RN 2000 . 0 2.

tansig. logsig, traingd,
— 0~0.499 9 050,500 0~

2 1. 000 0 1, 3
Fig. 2 Algorithm flow chart 2
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Table 1  Prediction Indicator Set

/m /m /()
1 0 544. 5 6. 5 40 1 0 10
2 0 842. 2 4.0 26 1 1 10
3 0 733. 6 5. 5 50 3 1 10
4 1 875. 7 2.5 15 2 1 10
5 1 987. 5 2.9 35 2 1 01
6 1 710. 4 L8 27 2 1 10
7 0 807. 8 3.0 35 1 1 10
8 0 716. 5 8 0 55 3 1 10
9 0 1021 2 10. 3 24 2 1 01
1 790. 1 3.5 40 1 1 10
0 811. 3 3.0 45 3 0 10
0 969. 1 5. 2 25 2 2 10
0 979. 2 2. 6 28 1 2 01
0 812. 9 4. 25 53 3 3 10
1 959. 0 3.0 35 1 2 10
1 990. 2 2.8 29 2 3 01
1 1052 3 5 2 25 4 2 10
0 919. 0 3.0 25 4 1 10
0 788 4 5. 45 55 3 3 10
1 787. 0 3.4 20 2 1 10
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/m /m /(%)
21 1 992. 8 2.4 30 2 3 01
22 1 959. 4 12. 2 23 4 2 10
23 0 1 046. 8 9.8 20 2 1 01
2
Table? Result comparison 02 Gradient=0.000 245 56,at epoch 2 000
19 20 21 22 23
1 1 0 1 0 e
0 0 1 0 1 g
0.9985 0.9997 02505 0.9425 0 1431
0.3001 0.2000 0.8353 0.2062 099914 10
3
Fig. 3 Gradient curve
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