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Dam deformation prediction model based on mixed attention mechanism and deep learning//XIANG Zhenyang'*,
BAO Tengfei'>*, BAI Yanli*, SONG Baogang'?, WANG Ruijie'* (1. State Key Laboratory of Hydrology-Water Resources
and Hydraulic Engineering, Hohai University, Nanjing 210098, China; 2. College of Water Conservancy and Hydropower
Engineering, Hohai University, Nanjing 210098, China; 3. College of Hydraulic & Environmental Engineering, China
Three Gorges University, Yichang 443002, China; 4. Gansu Water Resources and Hydropower Survey and Design Research
Institute Co. , Lid. , Lanzhou 730000, China)

Abstract: In order to deeply mine the dynamic correlation between the front and back information in the time series data,
explore the internal influence mechanism of dam deformation, and effectively improve the prediction accuracy of the model,
a bidirectional gated recurrent unit ( BiIGRU) prediction model based on mixed attention mechanism and whale optimization
algorithm (WOA) was constructed. WOA was used to optimize the hyperparameters of BiGRU to effectively mine the deep
information of deformation data in the time dimension. A mixed attention mechanism that combines factor attention
mechanism (FATT) and temporal attention mechanism ( TATT) was introduced to calculate the contribution rate of each
impact factor, so as to visualize the model and improve the ability to capture the dynamic changes of environmental factors.
Taking a high arch dam as an example, the prediction results of this model were compared with those of various commonly
used models. The results show that the prediction accuracy of this model is significantly improved, and the calculation of
contribution rate is in line with the research results of dam deformation, which verifies the superiority and rationality of the
model in dam deformation prediction.

Key words: dam deformation prediction; deep learning; mixed attention mechanism; whale optimization algorithm
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