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swarm optimization support vector machine
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(School of Electrical Engineering and Automation, Henan Polytechnic University s Jiaozuo 454000, China)
Abstract: In view of coal and gas outburst intensity forecast problems in coal mines, on the basis of
comprehensive influence factors of gas outburst, a decision table of gas outburst intensity was established
by employing the rough set theory and support vector machine, and selecting coal thickness variations,
geological structures, coefficient of the solid coal, roadway pressure, gas change, gas desorption value of
drilling chip, and ten main influence. Using the attribute reduction algorithm in rough set theory to
eliminate redundant information, and particle swarm optimization to optimize parameters of Support
Vector Machine, the main control factors of gas outburst were mapped to high-dimensional space through
kernel function, and the nonlinear relationship between main control factors and intensity of gas outburst

was fitted. A gas outburst prediction model based on rough set theory and particle swarm optimization
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support vector machine was established. A typical example of gas outburst was selected as a study sample,

and a prominent example of a mine in Henan was used as a test sample for prediction. The experimental

results show that the model can meet the requirements of gas outburst prediction, with the prediction

results being consistent with the actual results.
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Fig. 1 Flowchart of SVM parameter optimization
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Fig. 2 Flowchart of gas outburst using PSO and SVM
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Tab.1 Training and testing data of gas outburst

%5 pi b2 bs P bs Ps Pi bs Do o il
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6 1 1 10521 0 0 0.480.27 18 1
7 1 0 10751 0 0 0.400.22 14 1
8 1 1 105 1 1 109 027 18 1
9 0 0 1 0.40 0 1 0.40 0.24 13 1
10 1 1 10321 1 0075029 14 1
11 1 1 105 1 1 0085027 18 1
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13 0 1 104 1 0 0 0.420.20 15 1
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5 1 1 10511 0 103023 12 1
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Tab.3 Attribute-reduced training and testing dataset

A= b b D D1 Ds Do iy

1 1 0. 50 0 1 0.49 0.28 Il
2 0 0. 58 1 0 0.52 0.30 Il
3 0 0.8 0 0 0.32 0.20 1
4 1 0.4 1 0 0.35 0.20 1
5 0 0. 55 0 1 0.45 0.28 Il
6 1 0.52 0 0 0.48 0.27 Il
7 1 0.75 0 0 0.40 0.22 1
8 1 0. 55 1 1 0.90 0.27 Il
9 0 0. 40 0 1 0.40 0.24 1
10 1 0. 32 1 0 0.75 0.29 Il
11 1 0. 55 1 0 0.85 0.27 Il
12 0 0. 60 1 0 0.38 0.22 1
13 0 0. 46 0 0 0.42 0.20 1
14 1 0. 39 1 1 0.80 0.28 I
15 1 0.51 0 1 0.32 0.23 1
16 0 0. 34 1 0 0.92 0.29 Il
17 0 0. 59 0 1 0.46 0.20 1
18 1 0. 55 1 0 0.62 0.24 Il
19 0 0. 50 1 1 0.50 0.22 I
20 1 0. 60 0 0 0.30 0.22 1
100

&

=

=

)

0 20 40 60 80 120

IEAH IR
1 FEIE N, 2— P33 4
B3 XFrmENARESHIE N E 2k
Fig. 3 Fitness curves of SVM model parameters
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Fig. 4 Gas outburst prediction comparison of different methods
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