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Optimal Scheduling of Advance Reservations for

Shared Parking Systems

Student : Yun-Chu Hung Advisor : Dr. Chung-Cheng Lu

Department of Transportation and Logistics Management

National Chiao Tung University

Abstract

Recently, shared parking has been considered as an effective means of resolving
parking problems in several urban areas around the world. Private parking owners
such as companies, universities, hospitals and individuals can rent out their parking
space at times they don’t use it. It allows drivers to park their cars at parking spaces
that are so far and not accessible for them and hence may help drivers to avoid the
long search and circling around to find an empty parking space.

This study proposes a parking space-flow network modeling approach to deal
with the optimal scheduling of advance reservations for shared parking systems. The
objective of this model is to determine the optimal assignment and schedule of all
requests which maximizes the profit of the operator of a shared parking system. We
conduct small-, medium- and large-scale instances using real-based data and apply the
Gurobi Optimizer to solve these instances. However, the proposed model is
formulated as an integer multi-commodity network flow problem. We develop the
simulated annealing (SA) algorithm to solve these instances efficiently. The numerical
results show that the proposed model and its solution algorithm are able to effectively
and efficiently generate schedules of advanced parking requests. This study provides
an effective means of obtaining optimal assignments and schedules of advance

reservations for shared parking systems.

Keywords: Shared parking, Scheduling problem, Network flow, Simulated
Annealing, Integer Multi-Commodity Network Flow
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