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Formation control of multi-unmanned aerial vehicle system
with communication delays

Zhang Xiao, Jiang Yulian
( College of Electrical and Electronic Engineering, Changchun University of Technology, Changchun 130012 )
Abstract

This work mainly investigates the formation control problem for multi-unmanned aerial vehicle systems with
considering communication delays based on the consensus theory of multi-agent systems. Firstly, considering the
existence of a leader, a distributed formation control protocol is proposed. Then, by using graph theory, negative
matrix analysis and Lyapunov stability, both the range of eigenvalues of control parameter matrices and sufficient
conditions to achieve the formation are obtained. Furthermore, by solving the linear matrix inequality (LMI) , the
maximum permissible value of communication delay is provided. Finally, the verification and analysis of the pro-
posed method is completed via the simulation experiment, which shows that, under the directed communication net-
work , the designed formation control algorithm can realize the formation target for multi-unmanned aerial vehicle
systems with second-order dynamics, as the conditions of communication delay and eigenvalues of control parame-
ters are satisfied.

Key words: unmanned aerial vehicle, multiple-agent, formation control, communication time-delay, commu-

nication network
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