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Table 1 Summary of production parameters in mining area
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Table 2 Calculation results of VIF and standardization

coefficient of each production parameter
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Fig. 1 Training effect of multiple linear regression model
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Fig. 2 Calculation principle of single neuron
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Fig. 3 Structure diagram of artificial neural network
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Bayesian optimization
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Fig. 5 Prediction test and error distribution of multiple linear regression
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Production Prediction of In-situ Leaching Mining Area
Based on Artificial Intelligence Algorithm
JIA Hao'?, LIAO Wensheng"?, DU Zhiming'?, WANG Yaan'?, WANG Limin""*

(1. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
2. China Nuclear Mining Science and Technology Corporation, CNNC, Beijing 101149, China)

Abstract: At the later stage of production in the uranium mining area, the metal production usually
continues to decline, and the metal concentration also changes with the influence of the intensified
leaching process. At this time, the production cannot be accurately calculated by the liquid pumping
volume and the concentration. Based on the induction and analysis of production parameters, a multi-
ple linear regression model and an artificial neural network model are established for the prediction of
daily metal production in a single mining area. The results show that both of them have good accuracy
and generalization ability, the effect of artificial neural network model is better, the average error of
metal daily production prediction is only —0. 36 %, the outliers are less and the error distribution is
balanced. The accuracy of this method is significantly improved compared with the simple calculation
to obtain the daily metal production. The use of artificial neural network model to predict the produc-
tion of the mining area can provide solutions and theoretical guidance for the adjustment and change of
leaching process and production system.

Key words: in-situ leaching uranium; production prediction; ANN; multiple linear regression





