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Robust consensus controller design for heterogeneous multi-UAV
systems

SUN ChangYin'?, YU Yao' & ZHANG Lan'

! School of Automation and Electrical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
% School of Automation, Southeast University, Nanjing 210096, China

In this paper, distributed consensus tracking control for heterogeneous multi-uav systems with nonlinearities and uncertainty is
considered. It is assumed that the leader’s output is time-varying and unmanned aerial vehicles have different nonlinear uncertain
dynamics. A distributed robust consensus protocol is designed to restrain the effect of nonlinear uncertainties on the multi-UAV
systems and guarantee the consensus tracking between the followers and the leader. The designed robust consensus protocol includes
a nominal virtual controller and a robust virtual compensator. The nominal virtual controller is first designed to get desired consensus
tracking property for the nominal disturbance-free subsystem, and then the robust virtual compensator is designed to restrain the
effect of the uncertainties. From the Lyapunov stability theorem, it is shown that the consensus tracking errors can be made as small
as desired with expect converge rate. Finally, an example is presented to illustrate the theoretical results.

heterogeneous multi-UAYV systems, nonlinear uncertainties, robust consensus protocol, output tracking, backstepping control
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