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Research on Safety Prediction Method of Tower Crane for High—rise Buildings Based

on Bi-LSTM Neural Network
LI Jingxin, YANG Guoqing, XU Zeng
(School of Control and Mechanical Engineering, TCU, Tianjin 300384, China)
Abstract: The safety of tower cranes for high —rise buildings at smart construction sites is one of the key problems to be
solved in the construction industry, and the inclination of the tower body is an important monitoring index in the tower crane
motion control. To address the issue of low inclination prediction accuracy of tower cranes, this paper presents a residual
learning —Bi —directional Long Short-Term Memory neural network model to predict the tilt angles of tower cranes in tall
buildings. The real-time monitoring and prediction of each dip angle of the tower crane was carried out based on the input of
the segmental monitoring. The whale algorithm was used to optimize the model, aiming to minimize the RMSE of Res—-Bi—
LSTM network, and to find the optimal hyperparameters to minimize the error of the network. It could ultimately realize the
effective prediction of the inclination of each section of the tower. The root mean square error (RMSE) of the proposed model
is reduced to 0.8% , and the goodness of fit of the model reaches 94.96% , both of which are better than the RNN and Bi-
LSTM models of the comparison experiment. The model proposed in this paper has higher prediction accuracy.

Key words: high—rise building tower crane; segmentation monitoring system; time forecast series; whale optimization
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