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Dam Deformation Prediction Method Based on SAE Feature Optimization and

Ensemble Learning
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Abstract: The dam deformation is a complex nonlinear and non-stationary time series. The traditional methods have the problems of low

prediction accuracy and weak generalization ability. We proposed a dam deformation prediction model based on sparse auto-encoder (SAE) and

Stacking ensemble learning. Firstly, we used SAE to analyze nineteen factors affecting dam deformation, and automatically extracted the

five-dimensional characteristics of the second-order water pressure factor, the second-order and third-order temperature factors, and the first and

second aging factors as the main control factors. Then, taking the main control factors obtained by SAE as inputs, we established a Stacking

ensemble learning model based on multiple linear regression, support vector regression, grey model and long short term memory neural network,

to predict the dam deformation trend. Based on the actual deformation monitoring data of a concrete dam in central and eastern China, we carried

out the verification test. The result shows that compared with the traditional methods, the proposed method has higher prediction accuracy, stronger

generalization ability and broader application prospect.
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