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Abstract

In this paper we present a multi-level and distributed control system, based on a robust Model
Predictive Control (MPC) technique, for a multi-body slung-load system. In particular, we con-
sider a swarm of autonomous multi-copters which are connected by wires to a suspended payload.
The payload reference trajectory is obtained through a constrained optimization, then the refer-
ence trajectory for each UAV is derived on the basis of the known shape of the formation, while
taking into account operational constraints such as collision avoidance and cruise speed. Trajectory
tracking is performed by a multi-level flight control system based on a MPC technique and a PID
control system. Numerical simulations have been performed in order to test the control system
in realistic scenarios. In particular, the multi-copters are modeled by the six Degrees-of-Freedom
(6DOF) model, the constraint forces on the wires are calculated using the Udwadia-Kalaba equation
and the external disturbances (atmospheric turbulence and gust) are included in the simulation.
Simulation results are encouraging, thus making the proposed system an appealing candidate for
similar applications.
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1. Introduction

Recent developments in drone technology have made slung-load systems practical in both com-

mercial and scientific applications [1, 2, 3]. In order to increase the maximum payload weight, a
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