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Numerical simulation of mixed traffic flow including ACC vehicles and

manually driven vehicles

CHEN Guang-yu', ZHU Hui-bingl*, FAN Yue-yue2
( 1.Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China;

2.Department of Civil and Environmental Engineering, UC Davis, Davis 95616, USA )

Abstract: In this paper, we investigate the new type of traffic flow with mixture of manual vehicles and vehicles
equipped with adaptive cruise control (ACC). We propose a mixed traffic flow model, in which the updating
rules of ACC vehicles and manually driven vehicles are presented respectively in a more realistic manner based
on the cellular automaton traffic flow model. The “constant-headway time” policy is chosen for the ACC
vehicles, the effect of which on traffic flow is analyzed. The value of the constant-headway time is

recommended by comparing the simulation results with the measured field data. It is found that the three traffic
phases, i.e., free flow, synchronized flow and wide moving jams, also exist in the new mixed traffic flow system.
However, the phenomenon of uniform flow is identified with ACC vehicles only when the density is moderate or

high. Based on the spatial-temporal profiles of mixed traffic flow, it is found that the ACC vehicles help enhance
the efficiency of the total traffic flow and reduce vehicles’ congestions.
Key words: ACC vehicle, cellular automaton, traffic flow model, nonlinear characteristic



