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Risk Prediction of Coal Mine Gas Explosion Based on Information Gain-Support
Vector Machine (IG-SVM ) Model
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(Mechatronics T&R Institute, Lanzhou Jiaotong University, Lanzhou 730070, China)

[ Abstract ]

gas explosion risk based on intrinsic safety concept was established. A combined model of information gain(IG) support vector machine

In order to explore the risk prediction of coal mine gas explosion based on the sample data, an index set for predicting

(SVM) combined with machine learning and feature optimization algorithm was proposed, the prediction task of unknown risk samples
was completed through the classification learning of 14 optimized feature information. 100 coal mining companies across the country
were selected as the research objects. Different models were used to predict the risk of gas explosion, and then comprehensively ana-
lyzed and compared. The experimental results show that the accuracy of SVM model after IG optimization reaches 95.45% . Compared
with the single SVM model, it increases by 9. 09% , higher than other prediction models. It proves the superiority of the combined

model in the field of gas explosion risk prediction.
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Fig. 1  Flow diagram of IG-SVM model
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Table 1 Distribution of experimental samples
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Table 2 Risk index system of gas explosion
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Table 3 Feature index information gain ordering
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Table 4 Parameters of kernel function

S SVM
RS Sigmoid PF RBF
THAE 1024 265 0.25
Gamma 4 0.25 0.062 5
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Table 5 Confusion matrix

Bl

true positive( TP) true negative (TN)

ol

false positive( FP) false negative (FN)
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Fig. 2 ROC curve of model output
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Table 6 Comparison of AUC values of different

kernel functions

% PR RBF Sigmoid LKF PF

AUC 0. 880 0.711 0. 746 0.783
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Table 7 Comparison of prediction results of different models

] WA AR A XEREA TEXEEEA
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KPCA-SVM 0.8750 0.909 1 0.900 0 0.922 2
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