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Research on Dust Concentration Prediction Model for Underground Mine Based on NRBO-RF
GUO Fuming', LI Shanshan®, ZHENG Chunshan'
(1.School of Safety Science and Engineering, Anhui University of Science and Technology. Anhui, Huainan 232001, China;
2.School of Economics and Management, Anhui University of Science and Technology, Anhui, Huainan 232001, China)

Abstract: In order to realize the accurate prediction of mine dust concentration, based on the field monitoring data of a mining
working face in a coal mine in Shaanxi Province. the random forest (RF) model was used to construct a multi-factor dust
concentration prediction model by taking temperature, humidity, wind speed and dust concentration at the current moment as
input vectors. Four intelligent optimization algorithms (Newton-Raphson-based optimizer (NRBQO) , sparrow search algorithm.
grey wolf optimizer and whale optimization algorithm) were proposed to optimize the parameters of random forest (number of
trees and number of leaf nodes). The model was evaluated by determination coefficient (R?), root mean square error (RMSE)
and mean absolute error (MAE). The results show that the optimal model for dust concentration prediction is NRBO-RF
model. Compared with RF model, the R*, RMSE and MAE of NRBO-RF model are increased by 0.030 3, 0.572 8 and 0.074 9,
respectively, and its fitting ability and prediction accuracy are the highest. The research results can provide a reference for
intelligent prediction and prevention and control of mine dust.
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Table 2 Hyperparameter value range of RF model
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Table 3 Parameter settings for different algorithmic models
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Table 4 Evaluation results of different algorithmic models
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