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Abstract:

Traffic flow always exhibits certain level of heterogeneity, which may be due to different vehicle types,
driver characters, or driving technologies. Effective control of traffic flow requires a thorough
understanding of how the heterogeneous agents (i.e. vehicles or drivers) interact with each other, and how
such interactions collectively shape the behaviors of traffic flow. With the advent of autonomous vehicles,
such an understanding becomes more critical. In this talk, I will present my recent research in this
direction, focusing on the analytical and numerical modeling of heterogeneous traffic flow. I will first
introduce a numerical model to capture car-truck interactions based on a pragmatic description of agents’
perception of each other and show how it reproduces real-life traffic flow patterns. Then I will provide a
theoretical characterization of equilibria attainable by heterogeneous agents in multilane highway settings,
with probable interactions of human-driven and autonomous vehicles in mind. The research implies the
potential of integrating lane control and agent behavior design to regulate heterogeneous traffic flow in
the future.
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