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Abstract

Abstract: To resolve the path planning for narrow parallel parking spaces and the discontinuous curvature
of the parking trajectory, this paper proposes a method of optimal multi-stage parking path planning
considering collision avoidance constraints. A trajectory equation for the center of the vehicle rear axle is
derived for the case when the steering wheel speed is constant. A function of collision avoidance
constraints is developed to ensure the safe parking of the vehicle. With the center of the rear axle of the
parking path as the control point, the optimal path is solved according to parking indicators such as the
minimum parking space and the smallest final parking attitude angle. Simulink/Carsim co-simulation is
performed to build a model. The simulation results show that a parking path designed by this method can
achieve fast and stable parking in narrow parallel parking spaces under the premise of meeting parking
safety needs.
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Optimal Path Planning for Multi-stage Automatic Parking and Simulation Analysis
Wang Qiming, Zong Gaogiang, Xu Jinming

(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To resolve the path planning for narrow parallel parking spaces and the discontinuous
curvature of the parking trajectory, this paper proposes a method of optimal multi-stage parking path
planning considering collision avoidance constraints. A trajectory equation for the center of the vehicle
rear axle is derived for the case when the steering wheel speed is constant. A function of collision
avoidance constraints is developed to ensure the safe parking of the vehicle. With the center of the rear
axle of the parking path as the control point, the optimal path is solved according to parking indicators
such as the minimum parking space and the smallest final parking attitude angle. Simulink/Carsim co-
simulation is performed to build a model. The simulation results show that a parking path designed by
this method can achieve fast and stable parking in narrow parallel parking spaces under the premise of
meeting parking safety needs.
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Fig. 1 Trajectory of center of vehicle rear axle
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Fig. 2 Schematic diagram of kinematic parking model
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Table 1  Vehicle parameter settings for two working conditions

FHZH
T T m Fdum Wim WEm RBm WRRKRAAO | AR rads
1 4.851 1.847 2.908 0.843 1.1 36.05 4.89
2 4315 1.783 2.63 1.03 0.685 38.5 5.136
®2 WMELUSH
Table 2 Parameters of parking conditions
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Fig. 10 Co-simulation parking parameters
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Table 3 Comparison results of working conditions

2H TH1 T2
FE X b i T SCHR[T] T2
HEKE/m 5.5 5.243 5.5 5.089
MEESTHE 2.5 2.282 2 2
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