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Open channel flow prediction model based on EMD and

temporal attention mechanism

LI Zhanli, XING Jinsha, JIN Hongmei, LI Hongan, ZHANG Yun
( College of Computer Science and Technology, Xi’ an University of Science and Technology, Xi’ an 710600 )
Abstract

In order to prevent the occurrence of water disaster in coal mines, an open channel flow prediction model
based on empirical mode decomposition (EMD) algorithm and temporal attention based on long short-term memory
(TA-LSTM) model is proposed. Through the real-time predictions of open channel flow, the change of mine water
inflow can be reflected. Firstly, the open channel flow is decomposed into multi-dimensional sub-components by
EMD, and the fluctuation characteristics and trend characteristics of open channel flow are fully extracted. Then,
based on long short-term memory network ( LSTM), the TA-LSTM model is introduced by integrating attention
mechanism to enhance the information expression of historical time points to the current moment. Finally, the time
series rules of each component after EMD decomposition are trained and learned by the proposed model, and the fi-
nal prediction value of open channel flow is obtained by fusing the prediction results of each component. Compara-
tive experiments show that the root mean squared error and mean absolute percentage error of this model are smaller
than those of other models. This study provides an effective basis for further prediction of mine open channel flow.

Key words: coal mine, open channel flow, empirical mode decomposition (EMD) , long short-term memory

(LSTM) , attention mechanism
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