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Multi-lane Convoy Control Based on Graph and Potential Field

GAO Li? LU Li-Ping! CHU Duan-Feng? ZHANG Yong!'? WU Chao-Zhong?

Abstract Multi-vehicle cooperative driving can significantly improve traffic safety and efficiency, and is one of the
important application scenarios for the automatic driving technologies using the 5G network. Traditionally, multi-vehicle
cooperative driving is mainly in the form of a single lane vehicle platoon. And the string stability of a vehicle platoon is
limited by the platoon length, communication distance and delay. The unmanned vehicle formation method presented in
this paper expands the single lane platoon into a multi-lane convoy. Specifically, a multi-lane formation adjustment strategy
is designed for the requirements in different scenarios, and any pre-defined formation structure can be completed through
the graph-based distributed control. Meanwhile, the potential field models of the driving environment are established by
the potential field method for realizing the local trajectory planning of the unmanned vehicle, and the obstacle avoidance
capability of the formation is enhanced. Finally, combined with the lateral and longitudinal controllers, the multi-lane
convoy formation control of the unmanned vehicle is implemented. The simulation results show that the multi-lane
convoy of unmanned vehicles can adapt different traffic conditions with various road environments and obstacles, and can
autonomously transform the formation structure to pass the experimental segments safely and efficiently.
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