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Application of GA-BP neural network model in the displacement
monitoring of rare earth slope
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(a. School of Resources and Environmental Engineering; b. School of Civil and Surveying & Mapping

Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi,China)

Abstract: The ionic rare earth in situ leaching process changes the mechanical properties of the soil, leading
to an increased risk of landslides. To address the problems of low accuracy and large error in predicting slope
displacement of rare earth mines in existing studies, the genetic algorithm was used to optimize the initial
weights and thresholds of the BP neural network to build a new slope displacement prediction model for rare
earth mines. Taking an ionic rare earth mine in Longnan, Jiangxi as the research object, a displacement meter
was arranged in the mine to monitor the displacement changes of the whole process of rare earth mining in real
time. At first, BP neural network was trained with 125 sets displacement monitoring data to build a prediction
model, which was validated with 5 sets of data. Then the prediction model was optimized by GA-BP neural

network. The predicted and measured values of the two prediction models were compared and error analyzed.
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The study showed that GA —BP neural network model could be used as an auxiliary means for slope

displacement monitoring and analysis of rare earth mines when the mean relative error, mean absolute error,

mean square error and mean absolute percentage error were reduced to 1/3 of those before optimization.

Keywords: in-situ leaching; slope displacement; genetic algorithm; BP neural network; real-time monitoring
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Fig. 1 Profile of occurrence location of a rare earth mine in Longnan

BB 1 e

ekt [
By A gt

JuLt

B git O

LT G R A

EEEFRIVREFCENERE

P 2w
W O
2 it O
KA O]
5 3% 4 JF 973

[}

frgit O
+iek s O

2 IiEFEERETNEBIETE

Fig. 2 Mountain profile sensor network and embedding map
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