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Analysis method of dam deformation trend based on Kalman filter, fractal and LSTM//DENG Siyuan', ZHOU
Lanting' , LIU Zhikun®>~*(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098,
China; 2. Kinetic Energy Conversion Promotion Office, Qingdao Development and Reform Commission, (Qingdao 266000,
China; 3. Qingdao Economic Development Research Institute, Qingdao 266000, China)

Abstract: In order to realize reasonable analysis of dam deformation trend, a comprehensive analysis method integrated
with Kalman filter, fractal and long short-term memory neural network (LSTM) was proposed. In the method, Kalman filter
was used to denoise the original observation data, the R/S method of fractal was used to qualitatively judge and analyze the
future deformation trend of the dam, and a LSTM quantitative prediction model was established for the filtered data.
Combining with the qualitative and quantitative analysis results, comprehensive evaluation of dam deformation trend was
realized. The example analysis results show that the proposed method can analyze the dam deformation trend well, and has
good applicability to the randomness and nonstationary of dam monitoring data. The trend analysis and prediction are in line
with the actual situation of the project, which provides a new method for the comprehensive analysis of dam deformation.
Key words: dam; Kalman filter; fractal; LSTM model; deformation prediction; trend judgment
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