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A distributed formation control method for
multiple nonholonomic mobile robots

LI Miao'*, LIU Zhongxin'*, CHEN Zengqiang'”
(1. College of Computer and Control Engineer, Jinnan Campus, Nankai University, Tianjin 300353, China; 2. Tianjin Key Laboratory
of Intelligent Robotics, Tianjin 300353, China)

Abstract ; This paper addresses the algorithm of formation control for multiple nonholonomic mobile robots. The ref-
erence trajectory was represented by a virtual leader whose states were available to a subset of the following mobile
robots and the robots only interacted with each other locally. Coordinate transformation was proposed to convert the
formation control problem for multiple nonholonomic mobile robots into a state consensus problem. Under the restric-
tion of persistent excitation on reference trajectories, distributed control laws were proposed for achieving the forma-
tion control objectives. Using the Lyapunov function and graph theory, rigorous proofs show that the group of mobile
robots can exponentially converge to a desired geometric formation pattern and its centroid can move along the refer-
ence trajectory. The validity of the proposed control method is verified by numerical simulation.
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