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Research on Time Series Prediction Method of Mine Water Inflow Based on VMD-BiLSTM Combined Model
WANG Fei', RONG Tongrui®®, HOU Enke**, FAN Zhigang', TAN Ermin'
(1.Shaanxi Binchang Wenjiapo Mining Co., Ltd., Xianyang. Shaanxi 713500, China;
2.School of Geology and Environment, Xi’an University of Science and Technology, Xi’an, Shaanxi 710054, China;
3.Shaanxi Provincial Key Laboratory of Geological Safeguard for Green Coal Development, Xi'an, Shaanxi 710054, China)

Abstract: The accurate prediction of mine water inflow plays an important role in ensuring safe production and protecting the
groundwater environment in coal mines. In order to improve the accuracy of time series prediction of mine water inflow, a
combined prediction model of mine water inflow based on variational modal decomposition (VMD) and the optimization of
bidirectional long short-term memory network (BILSTM) by Bayesian algorithm was constructed. Firstly, VMD was used to
decompose the time series data of mine water inflow into multiple subseries, and then the subseries obtained by decomposition
were input into the BILSTM model. At the same time, Bayesian algorithm was introduced to optimize the hyperparameters of
each model. Finally, the prediction results of each subseries were superimposed and summed to obtain the final predicted value,
and compared with the prediction results of other models. The results show that the model has obvious advantages in single-
step prediction, and its performance in multi-step prediction is also quite good. The prediction accuracy can meet the production
demand. which verifies the validity and applicability of the model in the time series prediction of mine water inflow.

Key words: Variational modal decomposition, Bidirectional long short-term memory network, Bayesian algorithm, Prediction of

mine water inflow, Time series
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