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Trajectory planning and motion control method of parallel parking system

CHEN Wengqiang
(Fujian Hantewin Intelligent Technology Co., Lid., Fuzhou 350007, China)

Abstract; In order to solve the problem of parking difficulty in urban narrow spaces, the trajectory planning

and motion control strategy of automatic parking system for parallel parking were proposed. In the trajectory

planning layer, the geometric method of arc tangent line was used for parking path planning, the cubic spline

interpolation was used to ensure the continuity of path curvature, and the optimal speed curve satisfying the

constraints of parking process was solved based on quadratic programming. In the tracking control layer, the

vehicle kinematic model was established, and the longitudinal and lateral controllers were designed

respectively based on PID and MPC to track the desired trajectory. Prescan/Simulink co-simulation was used

to verify the results. Results show that the proposed automatic parking trajectory planning and motion control

strategy can make the vehicle park into the parallel parking space accurately and smoothly.
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Fig.3 Parallel parking path planning and interpolation

simulation results
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