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Deformation prediction for high-rise buildings with CEEMDAN and LSTM
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Abstract; Aiming at the lower prediction accuracy caused by nonlinear and non-stationary characteris-
tics in the time series of deformation monitoring for high-rise buildings, a deformation prediction mod-
el intergrating complete ensemble empirical mode decomposition with adaptive noise(CEEMDAN) and
long short-term memory(LLSTM) was proposed. This model used CEEMDAN to decompose the moni-
toring data into a series of intrinsic mode function(IMF) and trend terms, which were then separately
predicted using LSTM. Finally, available deformation prediction results were obtained by reconstitu-
tion. The model was validated using both simulated and measured data, and the prediction accuracy is
evaluated through multiple indicators. The results show that the CEEMDAN-LSTM model outper-
forms the single LSTM model and EMD-LLSTM model in addressing the nonlinear and non-stationary
characteristics. Specifically, for a 70-second prediction horizon, the root mean square error(RMSE),
mean absolute error (MAE), and mean absolute percentage error (MAPE) are reduced by at least
43%, 50%, and 64% , respectively, thus significantly improving the prediction accuracy.
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