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Optimal fleet allocation and reallocation for feeder service operators
using shared autonomous vehicles—A demand-based optimization model
and its solution algorithm

Student: Yan-Ling Tai Advisor: Dr. Chung-Cheng Lu
Department of Transportation and Logistics Management

National Yang Ming Chiao Tung University

Abstract

This study investigates the optimal fleet allocation and relocation problem for
shared autonomous vehicles (SAVs) providing feeder services. A time-space network
flow technique is employed to describe the movement of SAVs across temporal and
spatial dimensions, based on which a nonlinear mixed-integer programming model is
developed. To capture the influence of user mode choice behavior on SAV demand, a
multinomial logit model is integrated into the mathematical model as a set of constraints
to estimate the SAV service demand at each time-space node. The objective of the
model is to maximize the SAV operator's profit by determining the optimal fleet size,
vehicle allocation, and relocation strategy. Using the commuter trips between Hsinchu
High-Speed Rail Station and the Hsinchu Science Park as a case study, various scales
of test instances are designed to solve the model, and a time decomposition algorithm
is developed to improve computational efficiency for large-scale scenarios. The results
demonstrate that the proposed model and algorithm effectively support SAV operational
decision-making. This study not only contributes to theoretical development but also

provides practical guidance for future SAV operators considering market entry.
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