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An Optimization Method of Reversible Lane Based on Autonomous Vehicles

CAI Jian-rong, HUANG Zhong-xiang, WU Li-xuan
(School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha Hunan 410114, China)

Abstract; With the aim to make full use of road resources, improve the operation efficiency of the road
network system, alleviate the coexistence of traffic congestion and road resources idle problem caused by the
tidal phenomenon, the reversible lane optimization method for future popularization of autonomous vehicles is
researched. A method for realizing the system optimal state by using ITS control all of the autonomous
vehicles is proposed according to the relationship between the user optimization and the system optimization.
Then, considering the regulating effect of reversible lane on road resources, the optimal reversible lane model
based on autonomous vehicles is constructed. The model is solved by using chaotic particle swarm algorithm
and the effectiveness of the model and the algorithm are verified by numerical examples. The result shows that
(1) With the popularization of autonomous vehicles in the future, although all the autonomous vehicles
controlled by ITS to achieve the system optimal state of the road network alone, it is difficult to take full
advantage of the idle road resources in light traffic flow direction to improve the capacity in heavy traffic flow
direction to adjust the road network structure to better match the residents’ travel demand. Therefore, the
effect of alleviating the coexistence of traffic congestion and road resources idle problem caused by the tidal

phenomenon is not outstanding, and it is also limited to improve the efficiency of the road network system.
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(2) By using the reversible lane optimization method, it can well coordinate the relationship among people ,

cars and roads, adjust the road network structure to match the residents’ travel demand better, balance the

saturation of each road section, optimize the distribution of traffic on the road network, reduce the total travel

time of the road network system remarkably, make full use of road resources, ensure the effective operation of

the road network system, effectively alleviate the coexistence of traffic congestion and road resources idle

problem caused by the tidal phenomenon.

Key words: ITS; system optimal; chaotic particle swarm algorithm; reversible lane; autonomous vehicle;

tidal phenomenon
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Tab. 1 Characteristic parameters of road sections
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Tab.2 Comparison of characteristic values of road sections
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