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Abstract

Lane changing is one of the basic driving behaviors of vehicles. Compared with car following beha-
vior, the lane changing process is more complex and has a vital impact on the operation safety of
vehicles on the road. In order to accurately predict the vehicle lane change trajectory and meet the
safety and rationality of vehicle lane change under the condition of automatic driving, this paper
selects the quintic polynomial as the basic model of lane change trajectory prediction, constructs
the benefit function and selects the constraints, applies the fmincon optimization tool box in
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MATLAB, and uses the quadratic sequence optimization algorithm to optimize the model parame-
ters. The effectiveness of the model is verified by comparing the lane change predicted trajectory
with the actual trajectory. The results show that the absolute error of the lateral displacement of
the predicted trajectory is concentrated between -0.3 m~0.3 m, the peak value of deflection angle
velocity fluctuation is less than 2°/s, and the acceleration is maintained in the range of 0~2 m/s?,
which meets the rationality of the trajectory, lane change comfort and stability.
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Figure 1. Schematic diagram of lane change
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Figure 2. Kinematic model
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Figure 3. Sectional histogram of cumulative frequency of lateral deflection angle velocity under different lane
changing modes
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Figure 4. Simulation diagram of track, offset speed, acceleration and angular velocity of lane changing vehicle
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Figure 6. Comparison diagram of original and predicted track acceleration
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Figure 8. Comparison diagram of deflection angle and velocity of original and predicted trajectories
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