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Automatic parking path re-planning strategy based on optimal control

HU Yanping', WANG Yutao', ZHAO Linfeng?, LI Xuchen', YIN Haoran'
(1. School of Mechanical Engineering. Hefei University of Technology, Hefei 230009, China; 2. School of Automobile and Traffic Engi-
neering, Hefei University of Technology, Hefei 230009, China)

Abstract: The irregular parking in narrow spaces will greatly increase the difficulty of parking. To solve the
problem of parking difficulties caused by narrow spaces, this paper proposes a parking path planning method
based on optimal control. According to the vehicle posture and parking position, and considering vehicle kine-
matic constraints, mechanical constraints and parking space boundary constraints, the obstacles in the envi-
ronment are transformed into convex polygon constraints, the path is planned with the shortest parking time
as the performance index, and the variables are completely discretized by orthogonal collocation on finite ele-
ments to accelerate the solving process of the optimal control problem, thereby meeting the real-time require-
ments of parking. Considering the impact of parking space detection errors and road conditions on actual park-
ing, a path re-planning strategy is proposed to further improve the parking success rate. Simulations and real
vehicle experiments show that the proposed method can complete the parking action quickly without collision
in a narrow parking space.
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