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Long-series missing data interpolation model for dam monitoring based on deep learning framework//LEI Wei',
WANG Jian', JI Tongyuan®, LI Pengfei’( 1. College of Water Conservancy and Hydropower Engineering, Hohai University
Nanjing 210098, China; 2. China Design Group Co. , Lid. , Nanjing 210014, China)

Abstract : Many unfavorable factors such as system failure and sensor aging can often lead to deviation or even lack of
monitoring data. In the present study, a bi-directional CNN-BiLSTM-Attention missing data interpolation model for
intermediate missing data during dam monitoring based on the deep learning framework was constructed from the perspective
of time series. The characteristics of the convolution neural network and long-term and short-term memory neural network
were combined to extract time features in the model. The attention mechanism was introduced to optimize the interpolation
process. The forward and backward interpolation results were fused by the weights decreasing according to time steps. A
concrete gravity dam was selected to verify the effectiveness of the proposed model by interpolating the long-series missing
data of dam monitoring. The results indicate that bidirectional fusion interpolation can effectively overcome the cumulative
error of interpolation time steps for long-series missing data, and this deep learning framework has higher interpolation

accuracy compared to other interpolation models.

Key words: dam monitoring; missing data; time series; deep learning; attention mechanism
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