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Abstract: A cooperative formation control algorithm is proposed based on sliding mode control for
multiple unmanned aerial vehicle (UAV) systems with nonholonomic constraints. The control ob-
jective is to make the multiple UAV system converge to the desired formation and track the desired
trajectory. In the leader-follower structure, the desired trajectory of the formation is represented
by a dynamic virtual leader. Firstly, a distributed state observer is used to estimate the state of the
virtual leader in finite time. Then, a cooperative formation control algorithm based on sliding
mode is proposed by using the estimated state of the observer. The stability of multiple UAV sys-
tem is proved based on Lyapunov stability theory, and the effectiveness of the proposed algorithm
is verified by the simulation of five UAVs.
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