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Study on Vehicle Lane-changing Behavior Based on Cellular Automaton
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(School of Automobile and Traffic, Qingdao Technological University, Qingdao Shandong 266520, China)

Abstract: In order to improve the vehicle lane-changing behavior model in microscopic traffic simulation, by
the theory of cellular automaton, the interaction between the following and the lane-changing vehicles is
analyzed regarding the following vehicle in the target lane as the research object during lane-changing
process, and the lane-changing rules of 3 lane-changing models, including free, forced, cooperative, are put
forward. Under the condition of changing traffic flow density, the numerical analysis is conducted, and 3
kinds of model are simulated and compared. The result shows that the average velocity of the cooperative
lane-changing model is higher than those of the other lane-changing models, showing that the information
exchange between the vehicles improved the success rate of lane-changing, so that the road resources are fully
utilized. The cooperative lane-changing model is better than the original STCA model in terms of improving
traffic flow speed and reduce traffic jam.
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Fig.1 A two-lane cellular automaton model
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Fig.2 Location relationship of vehicles
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Fig.3 Relationship between average speed and vehicle density
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