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Prediction on Coal Spontaneous Combustion Risk for
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Abstract; In order to effectively prevent and control the spontaneous combustion of coal in coal mine, directive
study was made on prediction the danger of the spontaneous combustion of coal with SVM based on the analysis of
the existing prediction methods of coal spontaneous combustion predict. The indicator gas (H,, CO, CO,, CH,,
C,H,, C,H,), gas concentration ratio ( C,H,/C,H,, CO/CO,) and the coal types (lignite, long flame coal,
gas coal, fat coal, coking coal, meagre coal, anthracite) were used as feature indicator, and the danger level
was used as sample tag. Then, the prediction model of coal spontaneous combustion risk for multi—coal based on

SVM was established. The method that K—CV combined with grid search, genetic algorithm, particle swarm
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optimization was used for parameter optimization and thus concluded that the classification accuracy of model
determined by the grid search method was the most accurate. Then, the test set was brought into the model to test
and concluded that the classification accuracy of model was 98.26%. At last, the prediction model of coal
spontaneous combustion risk for multi —coal based on SVM was compared with the prediction model of coal
spontaneous combustion risk for single—coal based on SVM and the neural network. Therefore, it is concluded
that the prediction model of coal spontaneous combustion risk for multi—coal based on SVM is optimal and can be
applied to the prediction of coal spontaneous combustion in the field.

Keywords: coal spontaneous combustion; support vector machine (SVM ) ; grid search; genetic algorithm;

particle swarm optimization algorithm
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