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Abstract: In this paper, a new nonlinear robust control scheme based on the virtual structure method is developed for
the formation control of multiple unmanned aerial vehicles (UAVs). The control problem is divided into two subproblems:
a smooth trajectory generation for the virtual rigid body (VRB) in the inertial frame, and the formation control design in
the VRB frame. The tracking states of the neighboring UAVs are employed for the UAVs which can not obtain the VRB
states directly. The super-twisting based nonlinear robust control is designed to compensate the airflow influences between
UAVs. Lyapunov based stability is utilized to prove the finite-time convergence of the formation error signals and the global
asymptotic stability of the closed-loop system. Real-time experimental results are included to validate the performance of
the proposed design.
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BRKIREMmM  BHREZE/m

mx  —0.2473 0.0722
my ~ —03373 0.0818
m,  0.1070 0.0245
mx  —0.1601 0.0363
may  —0.1947 0.0565
ne,  0.1702 0.0376
nsx  —0.0859 0.0321
nsy  —0.1742 0.0510
ns,  0.0734 0.0240
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