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Abstract

The classical Dial-A-Ride Problem (DARP) aims at designing the minimum-cost routing
that accommodates all requests under a set of constraints. The current trend of research
on the DARP is to incorporate additional real-life characteristics to extend the scope of
its applications. In this work, we propose to incorporate travellers’ mode choice decisions
within the original DARP formulation. Specifically, we consider that two travel modes are
available: a shared mobility service (dial-a-ride) and a private travel option. We assume that
travellers’ utility for the shared mobility service depends on the collective choice of travellers
whereas travellers’ utility of private travel is fixed. We integrate these utility functions
in a rich DARP formulation. Assuming that travellers are rational and seek to maximize
their trip utility, we introduce variables and constraints to track users’ mode choice and
optimize the route and the schedule of the shared mobility service accordingly. Specifically,
the shared mobility service must accommodate the requests of all travellers which have a
higher utility for this mode compared to their private travel alternative. We explore the
behaviour of the proposed integrated DARP with mode choice constraints formulation by
conducting sensitivity analyses on the parameters of the utility functions and present a
new solution algorithm for this rich DARP. Computational experiments are conducted on
traditional DARP benchmark instances and numerical results are presented to show the
effectiveness of the algorithm.
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