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An Effective Swarm Vehicle Coordinative Traffic Control
Design Based on Fish Swarm Grouping Behavior

Lai Lei, Qu Shiru

( Department of Automatic Control, Northwestern Polytechnical University,Xi“an 710072, China)

Abstract: The fish swarm performs a collective movement, which is considered as a typical advanced self-organized
behavior. We believe this property will increase the inter-coordination and improve the active safety for vehicles on
road. Sections 1 and 2 of the full paper explain the traffic control design mentioned in the title, which we believe is
effective and whose core consists of “After analyzing the fish swarm grouping behavior, we first construct the mod-
el of fish swarm behavior by an improved artificial potential function, a physical term introduced here for the pur—
pose of collision avoidance. The artificial potential function keeps individuals suitably distant from each other; sim—
ultaneously each individual fish’ s moving direction is the average of those of its neighbors, which keeps the swarm
movement inter-coordinated. Then our swarm vehicle coordinative traffic control design is done with three control
laws: movement, collision avoidance, and formation transformation. ” The simulation results, given in Figs.2 and
4, and the vehicle trajectory analysis show preliminarily that our swarm vehicle coordinative traffic control design is

indeed effective.

Key words: artificial intelligence, collision avoidance, control, design, dynamic positioning, equations of motion,
mathematical models, schematic diagrams, synchronization, traffic control, trajectories; active safety,

fish swarm, intelligent transport system, simulation, vehicle coordinative control



