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Research on dynamic parking capacity expansion design and collaborative
optimization of traffic organization in residential areas
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(1 Business School, University of Shanghai for Science and Technology, Shanghai 200093, China;
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Abstract: Addressing the rapidly increasing demand for parking spaces in residential areas, a dynamic parking capacity expansion
design based on traffic organization optimization is proposed. Firstly, the corresponding formulas of the multi—line single-server
queuing theory model are derived. Based on this, the conflict intensity of each intersection is quantified, and then an objective
function is established between the number of parking spaces and the conflict intensity of intersections within the residential area.
With the aim of maximizing the number of newly added parking spaces and minimizing the conflict intensity of intersections within
the residential area, the design ensures the accessibility of both inside and outside the community while increasing the number of
parking spaces within the community. Furthermore, simulation experiments are conducted to verify the accuracy of the optimized
internal road network model within the residential area. It is found in the case study that this design can meet the traffic accessibility
of vehicles inside and outside the residential area, while optimizing the road network to minimize the impact on internal traffic flow
and maximize the number of parking spaces within the community.
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optimization; shortest path problem
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Fig. 1 Parking space expansion diagram
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Fig. 2 Coordination diagram of vehicle parking capacity expansion and road organization
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Table 2 Experimental data table of road network traffic flow
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Fig. 5 Flow diagram of single and double lane road networks
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after configuration of one—way streets during morning rush

hour
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Fig. 8 Genetic algorithm iteration chart
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