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Automatic prediction model of safety in place accuracy
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Abstract: With the aim of improving the accuracy of safety in place prediction, a particle swarm optimization ( PSO) algorithm is
introduced to address the limitations of a single random forest (RF) in handling highly complex and uncertain data. A PSO improved RF
safety in place automatic prediction model is constructed. Identifying key influencing factors including equipment status, personnel
operation, environmental factors, and based on this, designing a multi-dimensional prediction index system covering safety management
system, safety management organization, safety production technology, safety equipment investment, and civilized operation. A
preliminary prediction model is constructed using RF algorithm, and the parameters of the RF model are optimized using PSO to improve the
accuracy and generalization ability of the prediction. Using the above indicator system data as input, achieve automatic prediction of safety
and accuracy. The experimental results show that the safety in place automatic prediction model constructed using the proposed method
achieves significant improvement in prediction accuracy, and the prediction results are highly consistent with the actual safety responsibility
system situation, verifying the feasibility and effectiveness of the method in practical applications.

Keywords: random forest algorithm; decision tree; automatic prediction model; particle swarm optimization algorithm; accuracy
prediction; safety in place prediction
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Fig. 1 Preliminary prediction model based on RF
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Fig. 2 Automatic prediction process of safety in place accuracy based on PSO improved RF
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Tab. 1 Classification standard of safety in place automatic

prediction
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Tab.2 Parameters of the proposed method
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Tab.3  Automatic prediction results of safety in place
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