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Abstract: During the mining process of the mine working face. the disturbance of the aquifer can easily lead to an increase in the
water inflow of the working face, which threatens the safe production of the mine. Accurate prediction of the water inflow of
the working face can effectively prevent water disaster accidents. In this study, the multi-feature prediction method of water
inflow in working face based on deep learning model was studied. Combined with the characteristics of water inflow data and the

actual situation of the site, the “ double aquifer water level + maximum height of microseismic event ”

was selected as the
characteristic data, and the multi-feature prediction model of water inflow in working face of mine based on VMD-iCHOA-
GRU was established. At the same time, the prediction effect of multi-feature model was further verified under different feature
combinations, single feature conditions and different working face data. The results show that the evaluation indexes MAE ,
RMSE and MAPE of the water inflow prediction results of the VMD-iCHOA-GRU model are 53.56 m*/d, 62.98 m*/d and

3.1%, respectively, which are better than other control models, and its prediction accuracy is the highest. The prediction
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accuracy of the multi-feature model is higher than that of the single-factor model and other single-feature and double-feature

models in various combinations, and the stronger the correlation between the feature data and the research target, the more

conducive it is to improving the prediction accuracy. The prediction effect of the model is good under different working face

data, which verifies that the model has relative stability and certain scalability. The research results provide new ideas and new

methods for the prediction of water inflow in mine working faces, and have scientific guiding significance and reference value for

mine water prevention and control.

Key words: Mine water disaster prevention, Water inflow prediction, Deep learning, Multi-feature prediction
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Fig.6 Predicted results of various models
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Table 2 Evaluation results of prediction accuracy

for various models

LY MAE/(m?®/d) RMSE/(m*/d) MAPE/%
VMD-iCHOA-GRU 53.56 62.98 3.1
VMD-GRU 70.91 81.99 3.9
iCHOA-GRU 73.31 88.41 4.0
CHOA-GRU 80.10 94.07 4.5
GRU 106.48 136.98 5.7
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Fig.7 Predicted results of the model under different

combinations of quantitative features
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Table 3 Evaluation of predicted results of the model under

different combinations of quantitative features

PRl MAE/(m®/d)  RMSE/(m*/d)  MAPE/%

Z FHE 53.56 62.98 3.1
G1+30-8 70.84 86.83 4.1
30-8+ 1 % 92.42 101.92 5.1
G1+ 1% 124.01 130.91 6.9
30-8 138.45 180.36 7.2

G1 213.20 220.68 11.6

W= 305.19 365.56 16.8
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Fig.8 Predicted results of the models in the single-factor case
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Table 4 Evaluation of predicted results from the

models in the single-target case
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Fig.9 Predicted results of the model under
130501 working face data
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Fig.10 Predicted results of the model under
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Fig.11 Predicted results of the model under

6401 working face data
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Table 5 Evaluation of predicted results from the model

under different working face data

A T MAE/(m?*/d) RMSE/(m?/d) MAPE/%
130501 T-AET 22.07 25.87 2.4
111108 TAE T 20.69 31.57 1.9

6401 T/ETH 46.32 46.89 2.1
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