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The user equilibrium model for mixed flow of automated vehicles and human-driven
vehicles by considering stochastic traffic capacity

Tatsuya ISHIKAWA, Teppei KATO, Rento ISA

The rapid spread of Automated Vehicles (AVs) is expected in the near future. During the transi-tional
period, the driving environment will be a mixture of AVs and Human-driven Vehicles (HVs). For predicting
the congestion distribution in such a AV-HV mixed environment, the User Equilibrium (UE) model that
considers the characteristic of the mixed flow is necessary.

In this study, we propose a UE model that takes into account the uncertainty in traffic capacity introduced
by different vehicle headway for different vehicle types. Numerical experiments using the proposed method
are conducted to show the implications of the impact of AVs on the traffic conditions of the road network.
The results show that creating AV-only lanes in parts of the city center to encourage shorter vehicle head-
ways may have a positive impact on the network as a whole. On the other hand, it was shown that the
improvement in traffic capacity due to the spread of AVs may lead to traffic concentration, which in turn
may have a negative impact on the network as a whole.
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