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Multi-robot Formation Control Using Potential Field for
Mobile Ad-hoc Networks

FAN Wei-hong TANG Bo CAI Xuan-ping LIU Yun-hui
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Mobile ad-hoc networks are characterized by self-organization rapid deployment and fault tolerance. A multi-robot
formation supported by mobile ad-hoc networks is suitable to some special situations where the communication devices of mobile networks
cannot be preinstalled. However ad-hoc networks are of limited communication range and frequent topology change. If the
communication distance of robot isn’ t taken into account some rtobots will escape from the formation whenever it is not within the
communication range of the networks. In order to ensure the integrality of the multi-robot formation a potential field based approach was
proposed in which the special attractive force caused by inter-robot distance together with the attractive force and the repulsive forces
respectively caused by goal and obstacles has been taken into account. The results in simulation demonstrate that the approach can
effectively control the change of multi-robot formation in mobile ad-hoc networks.
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Fig.3  Formations for four robots
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Fig.4 The movement trace by traditional potential field method in simulation I
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Fig.5 The movement trace by modified potential field method in simulation I
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