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Simulation Analysis of Operational Characteristics of Autonomous

Vehicles at Unsignalized Intersections in Mixed Traffic Environments

GUO Xiongfeng
[Shanghai Urban Construction Design and Research Institute (Group) Co., Ltd., Shanghai 200125, China]

Abstract: Aiming at the traffic efficiency and safety issues of autonomous vehicles at the unsignalized intersections in
mixed traffic environments, two vehicle behavior strategies are trained through deep reinforcement learning, and four
typical scenarios are built and tested in the simulation environment. The results demonstrate that under both strategies,
the average success rate of autonomous vehicles passing through unsignalized intersections reached over 99.5%, and the
average braking time of vehicles at intersections remain at a relatively low level. Compared with the traditional strategy
based on collision time, the average passage time has been shortened by 26.8% and 18.1% respectively. Meanwhile, the
average collision ratio remains at a relatively low level (0.18%, 0.02%). The proposed behavior strategy for autonomous
vehicles based on deep reinforcement learning can efficiently and safely coordinate the traffic at unsignalized
intersections, which can provide a reference for similar research.
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