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A self-organized chain formation method for swarm robots to
enclose multiple intruders

XU Wang-bao, SUN Ming-yan’
(School of Electronics and Information Engineering, University of Science and Technology Liaoning, Anshan Liaoning 114051, China)

Abstract: A self-organized chain formation method is proposed for swarm robots to enclose multiple intruders in a
given 2-D area. A chain formation is built by chain heads and chain links, where chain heads not only move around their
hunting targets, but also send recruitment information to recruit more robots to participate in the chain formation while the
robot number in the formation will not be too large. The robots that act as chain links will only follow their leaders to
move continuously so that a chain formation can be built finally. The motions of the robots are driven by their artificial
moment motion controllers, which can make them fulfill tasks while collision can be avoided. Simulation results indicate
that the proposed method can adjust the robot number in a chain formation dynamically and can make the robots with
different hunting targets move together to form a chain formation. In the case the robot number is comparatively small, the
continuous movements of the robots are helpful for them to enclose the intruders.
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