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Opﬁjmization of freeway traffic flow with exogenous control of autonomous
vehicles
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In this research, we developed three key components for traffic management
on freeways: (1) data-driven traffic flow models, (2) a microscopic-level data assimilation system
for traffic state estimation, and (3) an advanced active traffic management system.

Regarding (1), we analyzed the behaviors of individual vehicles and traffic dynamics using
comprehensive vehicle trajectory data. Based on this analysis, we developed a data-driven
car-following model, which demonstrated a higher accuracy in reproducing vehicle behavior compared
to conventional models. For (2), we constructed a data assimilation system that integrates micro
traffic flow simulation with fixed-point and/or probe vehicle observations. As for (3), we proposed
operating algorithms for the pace-maker light systems and dynamic lane-guidance system. Throu?h
simulation analysis, we confirmed the positive impact of these systems on smoothing traffic flow.
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