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Rollover Warning Study of Heavy Dump Truck Based on CNN-LSTM

WANG Jiaming, HU Mingmao,SHI Guodong,ZHU Tianmin
(School o f Mechanical Engineering , Hubei Institute of Automotive Technology ,
Shiyan 442000,China)

Abstract: In order to solve the rollover warning problem of heavy dump truck, based on the CNN-
LSTM neural network,a rollover early warning model for heavy-duty dump trucks is constructed to a-
chieve real-time determination under different working conditions. Using Trucksim and MATLAB/Simu-
link joint simulation,a heavy dump truck simulation model is built. With the lateral load transfer rate e-
qual to £0. 85 as the rollover threshold, the vehicle operating parameters under different working condi-
tions are extracted and the vehicle operating parameters are used. The CNN-LSTM heavy-duty dump
truck rollover early warning model is trained and compared with the early warning models based on CNN
and LSTM respectively. The results show that the prediction accuracy of CNN-LSTM heavy dump truck
rollover warning model is 98. 31% ,and the area under ROC curve is 0. 999, which is higher than the roll-
over warning model built by a single neural network. It is clear that the CNN-LSTM heavy dump truck
rollover warning model has some advance warning significance and is useful for reducing the occurrence
of heavy dump truck rollover accidents.

Keywords: heavy dump truck; CNN-LSTM neural network;lateral load transfer rate;rollover warn-

ing model;simulation
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