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Prediction Method for Surface Subsidence in Underground Mining Based on LSTM-DCNN and Transfer Learning
ZHANG Dongwei', ZHANG Yishan', JIAO Shihui*, ZHAO Yong®, DENG Wenxue®, XUE Bin*, WEN Xin*®
(1.Hainan Mining Co., Ltd., Changjiang L.i Autonomous County, Hainan 572700, China;
2.School of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning 110819, China)

Abstract: During the mining process of underground ore bodies, the collapse of goaf can disrupt the stress balance of rock
strata, leading to geological disasters and endangering surface facilities. In order to improve the accuracy of surface subsidence
prediction in mines without actual monitoring data during the unmined stage, as well as to ensure personnel safety and mining
production, a method combining neural networks and transfer learning for underground mining surface subsidence prediction
was proposed. The method combines the advantages of long-short-term memory neural networks to accurately extract time
series features and deep convolutional neural networks to extract local features of data, improving the accuracy of the prediction
model. According to the mining design of Zhonggangou vanadium titanium magnetite, the prediction model was used to predict
the surface subsidence under different mining schedules. The results show that with the increase of ore output, the mean square
error of each segment is less than 0.4. The proposed model shows a high accuracy in surface subsidence prediction under
different mining schedules. This method can provide a reference for surface subsidence prediction and safety monitoring of
similar mines.
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Table 1 LSTM-DCNN structure
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numerical simulation calculation
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Fig.6 Surface subsidence results calculated by numerical simulation
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Fig.8 Prediction results of surface subsidence during excavation of the first segment
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Fig.9 Prediction results of surface subsidence during excavation of the second segment
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Fig.10 Prediction results of surface subsidence during excavation of the third segment
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Table 4 Ore output and predicted error values

of each segment excavation

e i/

I B 44 R (X105 m) Ewms Emap Enma Erms
B 79.41 0.0133 0.0749 0.0712 0.115 4
BB 136.07 0.017 6 0.0827 0.0684 0.1327
WEAB 179.74 0.030 7 0.0930 0.0731 0.175 2
U 204.67 0.0344 0.1224 0.0800 0.1855
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