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Research on Polynomial Pose Trajectory Planning for Corner Module

Vehicles in Highway Lane-Changing Scenarios

Zhu Junjun, Pang Jintao & Zhou Huapeng
School of Vehicle and Energy, Yanshan University, Qinhuangdao 066000

[Abstract] The lateral, longitudinal, and yaw motions of corner module vehicles can be planned and con-
trolled relatively independently. However, the impact of the trajectory on the vehicles’ yaw motion is not adequately
considered by traditional trajectory planning methods. A polynomial-based pose trajectory planning method for cor-
ner module vehicles is proposed in this paper. Firstly, a quintic polynomial-based pose trajectory parameter model
is established to generate pose trajectory clusters, Then, considering the road adhesion state constraint, kinematic
model constraint, and sideslip angle constraint, the evaluation functions including lane-changing efficiency, lateral
performance, yaw angle deviation, and yaw performance are established to generate the optimal polynomial pose tra-
jectory as well as the optimal classical position trajectory. Finally, the two optimal trajectories are compared in high-
way lane-changing scenarios, and the traceability of the polynomial pose trajectory is verified using MATLAB/Simu-
link and CarSim co-simulation. The simulation results show that the efficiency of lane-changing can be increased by
the polynomial pose trajectory, and the vehicle’s yaw comfort and stability can be substantially improved.
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