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Multi-robot formation control based on artificial

potential field and leader-follower

Xu Jianming* ™ | Wang Lei” , Zhou Jiaxuan ", Zhou Lushun™ | Zhang Yangyang™ , Jin Yao ™
( ¥ College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
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Abstract
Aiming at the formation and obstacle avoidance problems of multi-mobile robots in unknown environments, a
formation control algorithm combining the virtual structure leader-follower method and the artificial potential field is
proposed. In order to realize the formation tracking control ,introducing virtual followers to transform the formation
control problem into a tracking control problem, a collision avoidance potential field function is constructed based
on the artificial potential field and the positional relationship between neighboring robots, and the formation tracking
controller is designed to plan the tracking path of each following robot. In order to control the robot formation away
from obstacles and back into formation, based on the environmental constraints measured by the sensors, three dy-
namic formation transformation modes, namely, formation maintenance, isomorphic transformation and heteromor-
phic transformation, are designed. By calculating the formation transformation trigger factor and decision factor, the
transformation mode that satisfies the constraints is selected. Finally, the effectiveness and practicability of the
method are verified through Matlab simulation and physical experiments on three mobile robots.

Key words: formation control, change of formation, multi-mobile robot, leader-follower, artificial potential

field

— 396 —



