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Lane Change Trajectory Prediction Model of Expressway Vehicles Based on
LSTM Networks

SUN Hongxian, XU Lan

(Yunnan Transportation Research Institute Co. » Ltd. , Kunming 650000, China)

Abstract: The factors of vehicle speed, distance, and direction of travel on highways are all dynamic changes and interfered with
external environments. The collected data on the state characteristics of target vehicles perhaps contains noise, leading to errors in
predicting lane-changing trajectories. To address this issue, a highway vehicle lane-changing trajectory prediction model based on long
short-term memory (LSTM) networks is proposed to effectively predict lane-changing trajectories on highways, and improve driving
conditions to ensure safe operation. The target vehicle traffic data is collected by using devices such as laser radar and GPS. These da-
ta are reasonably combined into the target vehicle state observation feature vectors and corresponding feature vector matrices. The
constructed target vehicle state observation feature vector matrix is used as an input to a 1-layer convolutional neural network to ex-
tract the latent features of the target vehicle state observation feature vectors. The output result of the 1-layer convolutional neural
network is then used as the effective input to a bidirectional LSTM network. After the iterative training of the model, the predicted
lane-changing trajectories of the target vehicle are obtained. The experimental results show that the model can effectively predict the
lane-changing trajectories of highway vehicles with extremely low errors in both horizontal and vertical coordinates. Moreover, the
prediction time is relatively short. It can achieve desirable prediction results for the lane-changing trajectories of highway vehicles.
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