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Abstract; To improve the prediction accuracy of coal mine safety situations, a coal mine safety situation
prediction model based on the fusion of feature selection and machine learning is proposed. Firstly, the relevant
data of China’s coal mine safety production situation from 1978 to 2019 are normalized, and the 8 types of
influencing factors of coal mine safety production situation are merged by using full subset regression and random
forest feature selection methods. Then, 12 combinations of distinctive characteristics of the coal mine safety
production condition are predicted by using 4 machine learning methods, including ridge regression,
classification and regression tree, AdaBoost, and XGBoost, then 48 prediction models are obtained. The models

are preliminarily screened according to the average judgment coefficient of each model. Finally, by
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comprehensively comparing the normalized mean square error and the average absolute percentage error, two
optimized models are obtained, and their hyperparameters are optimized respectively to obtain the optimal
prediction model. Results show that the R* of the best optimal prediction model is 0.971, the normalized mean
square error is 0.029, and the average absolute percentage error is 5.3%.

Keywords: coal mine safety situation; feature selection; machine learning; prediction
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