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Robust Optimization of Carsharing Vehicle Relocation

Considering User Travel Time Uncertainty
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Abstract: The rapid popularization of the one-way car sharing service model has led to an increasing-
ly serious problem of vehicle imbalances between sites caused by the tidal nature of users’ needs, and
how to organize vehicle scheduling more effectively is a problem that carsharing companies need to solve
urgently. Under the premise that the users needs are fully satisfied, a deterministic model of carsharing
relocation was established, and robust optimization theory was applied to derive the robust equivalent e~
quations corresponding to the deterministic model. Five “Evcard” sites in Jiading District, Shanghai,
were selected as case study to test and verify the effectiveness of the proposed models. The results show
that the users travel time uncertainty has an important impact on the system cost, as the upper volatility
of the users” travel time increases, the system cost increases significantly, but the cost of the robust
model is much less than the loss caused by the deterministic one. The results provide a new idea for car-
sharing companies to formulate vehicle schedules and control operation costs.
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