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Abstract: A novel trajectory planning and tracking control method for fully-automatic parking
system based on hp-adaptive pseudo spectral method is proposed for application scenarios of
parallel parking and vertical parking. Firstly, a mathematical description of the trajectory
planning problem is established by comprehensively taking the kinematic constraint of the
vehicle, the requirements of obstacle avoidance constraint and the boundary constraint in parking
process into account, and then the problem is transformed into a non-linear programming problem
using hp-adaptive pseudo spectral method. Then, the trajectory tracking control problem is
decoupled into a path tracking control problem and a longitudinal velocity tracking control
problem. A non-time reference path tracking fast terminal sliding mode control law is designed
based on finite-time stability theory and the longitudinal velocity tracking control law is presented

based on the “proportional + integral” smooth switching criterion. Finally, the feasibility and
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validity of the proposed trajectory planning and control method for fully-automatic parking system

are verified by an automobile dynamics simulation software. Simulation results show that the

proposed method plans the shortest parking trajectories that satisfies the constraint conditions for

different parking starting positions, and accurately controls the vehicle to complete the parking

operation along the planned trajectory.

Keywords: fully-automatic parking system; trajectory planning and tracking control;

hp-adaptive pseudo spectral method; finite-time stability
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