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Abstract: To improve the control effect of variable speed limit (VSL) for expressway accident
vicinity area in mixed traffic environment with connected and autonomous vehicle (CAV) and
human-driven vehicle (HDV), based on the advantages of the twin delayed deep deterministic
policy gradient (TD3) algorithm in automatically adapting to complex environments and the
controllability of CAV, the intelligent connected environment was applied to monitor the traffic
flow state of the controlled road section in real time, and the action space, state space and reward
function of the algorithm were determined. The TD3-variable speed limit (TD3-VSL ) control
strategy based on the dynamic delay strategy to update the TD3 algorithm was proposed. Taking
a two-way four-lane section of G75 Lanzhou-Haikou Expressway as the research object, a traffic
flow simulation environment conformed to actual road characteristics was constructed through the
SUMO simulation platform. The simulation parameters were calibrated with reference to the
traffic data collected in the field. Three comparative experimental schemes such as no dynamic
speed limit control, feedback speed limit control and TD3-VSL control were designed to verify the
effectiveness of different control strategies. The downstream traffic volumes and vehicle speed
standard deviations under different CAV penetration rates were compared and analyzed. The
research results show that compared with the no dynamic speed limit control strategy and
feedback speed limit control, the TD3-VSL control strategy can more effectively improve the
traffic efficiency after the congestion occurs. The mean speed standard deviation reduces by
58.4% and 75. 8%, respectively, and the published speed limit standard deviation reduces by
28.3%. With the increase in the CAV penetration rate, the control effect of TD3-VSL further
When the CAV penetration rate is 40%, the
vehicle speed standard deviation is 44. 11% lower than that of the pure human driving scene.

The

research results provide a theoretical basis for expressway safety management in intelligent

improves, and the traffic congestion alleviates.

When the CAV penetration rate increases to 80% , the decrease is further up to 54. 46 %.

connected environment, and have reference value for reducing the incidence of traffic accidents
and optimizing the operation efficiency of road network. 2 tabs, 10 figs, 31 refs.
deep reinforcement learning;

Key words: traffic engineering; variable speed limit control;

expressway accident area; intelligent connected transportation
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