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Figure 1 Intersection control system
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Figure 2 Overall process of control system
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Autonomous Intersection Control Method Based on Maximum Clique Theory

LIU Mingjian, ZHU Yunhe, ZHANG Sijia, SUN Hua

(College of Information Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract; The existing autonomous intersection control strategies lack foresight and are prone to deadlock, resulting
in low execution efficiency of the control system. To address this issue, a vehicle road collaborative autonomous in-
tersection control strategy based on maximum clique theory is designed. Firstly, the spatiotemporal trajectory of ve-
hicles was modeled, and the conflict matrix describing the driving conflict relationship between vehicles was con-
structed. Secondly, the conflict matrix was transformed into a conflict relation graph. Through three established so-
lution stages, the complement of the maximum clique in the conflict relation graph was solved as the set of accepted
vehicle reservation requests, which could ensure more successful vehicle reservation requests passing through the
intersection within each batch processing cycle and could improve the efficiency of intersection passage while ensu-
ring the safety of vehicle driving at the intersection. Simulation results showed that compared with the first come
first served control strategy, traffic signal control strategy, and Tabu-based control strategy, the average waiting time
was reduced by 40%, 17%, and 8%, and the number of vehicles passing through the intersection per unit time was
increased by 30%, 18%, and 9%, respectively. This proved the effectiveness of the strategy, which not only could
improved the throughput of the intersection but also could effectively reduce the average waiting time of vehicles.

Keywords: traffic engineering; unsignalized intersection; vehicle-infrastructure cooperative; maximum clique;

trajectory prediction



