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Prediction algorithm of coal and gas outburst based on IPSO-Powell optimized SVM

WU Yaqin, LI Huijun, XU Danni
(School of Mechanical Electronic and Information Engineering, China University of

Mining and Technology(Beijing), Beijing 100083, China)

Abstract:In view of problems of coal and gas outburst prediction algorithm based on support vector
machine(SVM) that prediction accuracy and reliability are not high, classification of nonlinear data is not
considered when selecting kernel function, and extraction effect of influence factors of coal and gas
outburst with nonlinear distribution is poor, a coal and gas outburst prediction algorithm which combines
improved particle swarm optimization (IPSO) algorithm with Powell algorithm (IPSO-Powell) to optimize
SVM was proposed. Firstly, main control factors of coal and gas outburst, namely initial velocity of gas
emission, gas pressure, mining depth, gas content and failure type of coal body is extracted through grey
correlation analysis and used as input samples of the algorithm. Then, TIPSO algorithm is used to improve
precocious convergence of particle swarm optimization (PSO), and Powell algorithm is used to search the
local optimal solution, the penalty coefficient and Gaussian kernel function parameters of the SVM
algorithm are optimized, the optimal parameter combination of SVM is obtained. Finally, the main control

factors of coal and gas outburst are input to the SVM for classification , and compared with the actual test
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set classification results to achieve coal and gas outburst prediction. The simulation results show that
compared with the SVM algorithm, GA-SVM algorithm and PSO-SVM algorithm, the application of

IPSO-Powell optimized SVM algorithm for coal and gas outburst prediction has higher prediction accuracy,

and improves the computational efficiency of the SVM solution process, which can meet the accuracy and

reliability requirement of coal and gas outburst prediction with an accuracy rate of 95.9%.

Key words: prediction of coal and gas outburst; main control factor; grey correlation analysis; support

vector machine; improved particle swarm optimization; Powell algorithm
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Table 1 Field case samples
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B/t MPa (m? « 1) #EE /mmHg JEEE/m £ XK1 BE/m
1 150. 00 2.76 10. 02 19. 00 1. 20 0.31 3 620
2 20. 60 0.95 13. 04 6. 00 2.00 0. 24 5 445
3 15. 10 1.20 10. 36 18. 00 1. 30 0.16 3 462
4 0 1.17 9.04 5.00 1.61 0.61 1 395
5 76.50 1.25 9.01 8. 00 1.41 0. 36 3 745
6 10. 20 2. 80 10. 25 8. 00 1. 82 0.59 3 425
7 0 2.00 9.50 7.00 1.10 0.48 1 460
8 110. 20 3.95 8.23 14. 00 0.93 0.22 3 543
9 20. 00 2.39 12. 60 11.00 1. 20 0.28 3 515
10 0 1. 05 9.62 4. 80 1.45 0. 60 2 477
11 86. 80 0.95 13. 20 6.00 1.68 0. 24 3 455
12 32.90 2.16 9. 86 14. 00 0. 96 0. 34 4 510
114 42.08 2.26 10. 10 12. 00 1. 20 0. 35 it 520
115 72.45 0. 85 12. 60 7.60 2.00 0. 38 4 720
116 134. 20 2.30 13. 20 16. 00 1.65 0.41 3 520
117 9. 60 2.00 12.05 11.00 1.08 0.49 3 415
118 106. 20 3.82 8. 38 13. 80 0.96 0.21 3 533
119 0 2.11 9. 40 6.90 1.08 0.49 1 463
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Table 2 Correlation sorting of influencing factors
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Fig. 2 Prediction results of the first set test samples
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Fig.4 Prediction results of the third set test samples
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