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Research on Time—optimal Path Planning Method for Autonomous Vehicles
ZHU Kang', ZHOU Huan', TANG Jiaming’
(1. CRRC Electric Vehicle Co., Ltd., Zhuzhou 412007, China; 2. College of Mechanical and Vehicle Engineering,
Changsha University of Science and Technology, Changsha 410114, China)
Abstract; To reduce the travel time of autonomous vehicles while ensuring driving safety and smoothness,
this paper proposes an optimal path—planning method that integrates the geometric differential method with
quadratic programming and accounts for road adhesion and curvature. The method introduces a point—mass
model as a dynamic constraint to optimize acceleration, braking, and steering control, thereby maximizing
the utilization of tire —road friction without compromising ride comfort. The results of co—simulation using
CarSim and Simulink show that the method exhibits strong robustness under varying adhesion conditions. In
the double lane change scenario, compared to the shortest path and optimal curvature path methods, it sig-
nificantly reduces travel time. In the racing line scenario, the travel time is at least 3. 7% shorter than that
of the shortest path method. This method effectively balances driving safety and efficiency, achieving near—
time—optimal path planning for autonomous vehicles under diverse road adhesion conditions.
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