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Abstract: With strong flexibility and high maneuverability, unmanned rotorcrafts are capable of transferring goods in
complex environments that are unreachable for ground robots due to terrain constraints. However, we need several UVAs
(unmanned aerial vehicles) work cooperatively to improve the system’s delivery capacity when a singular UAV cannot
complete the task. Compared with single UAV transportation systems, multi-UAV cooperative systems have higher degrees
of freedom and more complex system dynamic couplings, which bring great challenges to the actual control. In this paper,
we present an energy-based control method. First, an energy storage function is constructed, based on which, we design a
novel control scheme. The control gains can be properly selected according to the actual demand so as to ensure that the
values of the control input are within the constraint range and avoid the singularity problem of the desired attitude. Then,
the stability of the closed-loop system is proved. Compared with the existing methods, the proposed controller has better
control performance and presents good robustness against uncertain parameters and external disturbances.
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Fig. 1 Tllustration of a cooperative aerial transportation system
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