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Dam deformation data denoising method based on modal decomposition and classification-based denoising//Zhang
1,3

Hongrui', Wen Lijuan®, Cao Xin'’, Sheng Jinbao'”, Jiang Chao'’, Zu Anjun'” (1. Dam Safety and Management
Department, Nanjing Hydraulic Research Institute; 2. Gaotai County Water Affairs Bureaw; 3. Dam Safety Management
Center, Ministry of Water Resources)

Abstract: To address the problem of data noise interference in dam deformation monitoring and improve the quality of
monitoring data, a dam deformation data cleaning method based on unsupervised learning is proposed by integrating the grey
wolf optimizer (GWO) algorithm, variational mode decomposition (VMD) , wavelet threshold denoising (WTD) , and the
Savitzky-Golay (S-G) filter. In this method, the decomposition parameters of VMD are adaptively optimized using the
GWO algorithm, and the optimized VMD is employed to decompose the deformation sequence into multiple intrinsic mode
functions (IMFs). Then, the IMFs are classified according to their sample entropy, and classification-based denoising is
applied to the high-frequency IMFs and the medium- and low-frequency IMFs. Finally, the processed IMFs are
reconstructed to obtain the cleaned deformation data. Case validation on an arch dam shows that the proposed method
effectively eliminates noise across multiple frequency bands while well preserving the statistical characteristics of the
deformation data, and exhibits robustness to different noise levels. The denoised sequence, when used as training samples,
can improve the accuracy of the point-interval prediction model. In addition, the method has good applicability to
monitoring sequences of different lengths.
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