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A Self-organized Equilibrium-oriented Relocation
Optimization Method for Electric Vehicle Sharing

YAO En-jian*’, HE Yuan-yuan®, JIN Fang-lei', LU Tian-wei*, PAN Long"

(a. School of Traffic and Transportation; b. Key Laboratory of Transport Industry of Big Data Application
Technologies for Comprehensive Transport, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The Electric Vehicle(EV) sharing is facing the challenges of unbalanced vehicle distribution at different
stations and the relocation operation cost is relatively high. This study proposes a self- organized equilibrium-
oriented relocation optimization method for the EV sharing. Using the sample data from questionnaire, the study
develops a Multinominal Logit (MNL) model to describe users' choice of vehicle pickup stations and analyzes
users' choice behaviors. The study then proposesa relocation optimization method which considers the self-
organized supply and demand equilibrium for all operation stations. A dynamic discount strategy is included in the
analysis to change users' most frequent choice that is using the nearest default stations. The goal of the vehicle
relocation optimization model is minimizing the total relocation operation costs, and the tabu search algorithm is
applied to solve the model. The effectiveness of the proposed method was verified throughthe case study of EV
sharing stations in Haidian District of Beijing. The results indicated that compared with the non-dynamic discount
strategy, the total relocation cost generated by the proposed model reduced 4.5%, the relocation cost of the
personnel reduced 21.1%, and the relocation tasks reduced by 8.3%.

Keywords: traffic engineering; self-organized equilibrium; tabu search; electric vehicle sharing; vehicle
relocation optimization; Multinominal Logit (MNL) model
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