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Abstract: To address the issue of discontinuous curvature in autonomous parking path planning, this paper
analyzes vehicle kinematics, and combines the arc-line-arc planning method with the reverse parking process.
A fifth-degree polynomial optimization approach is employed to generate a compact parking trajectory with
continuous curvature. To enhance parking tracking accuracy, the discrete LQR tracking controller based on
the kinematic model is improved using fuzzy control methods. Simulations and experimental validations are
conducted to verify the effectiveness of the algorithm. In the Simulink/CarSim co-simulation, the maximum
tracking error is 0.027 m, and the average tracking error is 0.013 m. In real-vehicle experiments, the
maximum tracking error is 0.07 m, and the average tracking error is 0.029 m. Compared to the LOR tracking
controller, the FUZZY-LOR tracking controller reduces the average tracking error by 33%, improving the

autonomous parking path tracking performance.
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