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Abstract: Based on the path planning method that ensures tangency between arcs and straight lines,
potential collision conditions during parking are analyzed. Moreover, parking path planning for oblique
spaces is conducted, with obstacles and parking space boundaries evaluated in detail to ensure the
reasonableness of the planning. Additionally, a collision constraint model for the parking path is
constructed to account for the dynamic characteristics and geometric constraints of vehicle motion.
Distance equations for critical collision conditions are developed to determine safe distances and

effective areas during parking maneuvers. Simulation experiments conducted under various working

kFsBHEA: 2024-09-15 & EBEA: 2024-10-09

BB WIEHETEEMARE (23ZDYFO506); B KA AACIERAE (2024-235)
EZEN: xek, ALHFRE, ﬁiﬁhha%ﬁi%% Emaillig@163.com#M== GEiAEH), 3%,
MR I @A AEN N FHEENR, FHERAERFEALERKR, Emailsunry2004@163.com; ¥, &l
&, ART@HAEFELEEK, Email: 657784329@qq com; KB ALH XL, FLT @A %%#Mﬁfcr%lfﬂ EA
%, Email:2115176240@qq.com; T4 &, LA AE, #5775 6 A KEIERAT 2 e AN Email: 1273156767
@qg.com



conditions demonstrate that collision avoidance is effectively achieved through the path planning method,
which aligns with the vehicle's traveling direction and accommodates varying lane widths. Ultimately,
the validity of the planned paths is verified, and the safety and adaptability of these paths are assessed to

ensure secure parking operations.
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Fig. 1 Vehicle kinematics model
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Fig. 2 Geometric position of body corner points
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Fig. 3 Parking in a simple scenario
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Fig. 4 Simplified model of the ramp parking scenario
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Fig. 5 Constraint analysis diagram for the ramp parking scenario
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Fig. 6 Parking path model in complex scenarios
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