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methods for the discrete network design problem,

A DIAL-A-RIDE PROBLEM CONSIDERING ROAD NETWORK CONGESTION

Sorachi MATSUMOTO, Ryuichi TANI and Kenetsu UCHIDA

In this study, we propose a Dial-a-Ride Problem (DARP) which considers road network congestion. DARP is a routing
problem which takes constraints such as customer-required boarding and alighting time windows and maximum travel
times into account. Previous models used given and fixed travel times, without considering network congestion. Conse-
quently, it was not possible to analyze the impact of shared autonomous vehicle (SAV) operations on network congestion.
To address this, we formulated a bi-level problem with DARP at the upper level and the equilibrium assignment problem
at the lower level. A DARP solution is represented as an order of customer visits, which can be mapped to nodes on the
road network to determine SAV routes. Subsequently, we construct an OD table containing this information and perform
equilibrium assignment calculations to estimate travel times for the entire network. This method enables us to calculate
the objective function value, which accounts for network congestion, corresponding to the DARP solution. We conducted
numerical calculations using a test network to assess the validity of the model.
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