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Abstract

Gas safety constitutes the cornerstone of safe coal production, directly affecting the lives of miners
and the sustainable development of the coal industry. With increasing mining depth, the proportion
of high-gas mines continues to rise, leading to elevated gas pressures and intensified disaster risks.
Consequently, gas explosions and coal-gas outbursts occur frequently, constituting a critical bottle-
neck that constrains the development of the coal sector. Therefore, accurate prediction of coal-gas
outburst risk is of great necessity. This paper systematically compares state-of-the-art prediction
methods, including Back-Propagation neural networks (BP), Modified Self-Adaptive Dynamic Beetle
Optimization-Back-Propagation neural networks (MSADBO-BP), Support Vector Machines (SVM),
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Random Forest (RF), and Convolutional Neural Networks (CNN). The advantages and limitations of
these approaches are analyzed to provide a theoretical basis for the prevention and control of coal-
gas outburst risks.
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Table 1. A Comparative study of machine learning paradigms for coal and gas outburst prediction
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Figure 1. Coal and gas outburst prediction flowchart
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