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Dynamic shared parking allocation model for

irregular parking management

HUANG Min, YANG Jing, LIANG Ningchen
School of Intelligent Systems Engineering, Sun Yat-sen University, Shenzhen 518107, China

Abstract: This study presents a dynamic shared parking demand allocation model based on bi-level
programming, aiming to optimize the matching between parking demand and available resources. A
hybrid allocation framework is developed that incorporates irregular parking resources, with branch-
level virtual parking lots serving as the basic spatial units. Parking allocation is carried out through a
rolling time-window optimization mechanism, and a co-evolutionary genetic algorithm embedded with
a distance-priority heuristic is employed for solution search. A case simulation in a branch-level area of
Chengdu demonstrates that the model effectively satisfies parking demand, reduces the hourly average
volume of irregular parking by 128 vehicles, and improves the spatiotemporal utilization of physical
parking resources by 9.52%. Sensitivity analysis confirms the model’ s robustness and adaptability to
fluctuating demand conditions, showing strong robustness and adaptability.
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Fig. 1 Current parking situation
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Fig.2 Flowchart of dynamic shared parking allocation
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Table 4 Settings of algorithm parameters
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