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Abstract: In order to solve the problem of mutual disturbance between the multi-rotor unmanned
aerial vehicle (UAV) and the manipulator in the aerial manipulator system, a variable parameter
model predictive control strategy with phased constraints is designed. Firstly, the dynamics
model of the hexacopter with the disturbance of the manipulator is established, and the coupling
influence of the manipulator on the hexacopter is compensated by introducing the disturbance
observations of the force and the moment of the manipulator acting on the hexacopter in the
prediction model. Subsequently, in order to balance the tracking accuracy and the computational
complexity caused by increasing the prediction horizon, a variable step size strategy is adopted in
the prediction horizon, and the state variables are constrained in phases, so as to improve the real-
time performance and safety of the system. In addition, a robust sliding mode controller is
designed for the manipulator to effectively suppress the disturbance of the carrier. Finally,
numerical simulations show that the variable parameter model predictive control strategy with
phased constraints has higher control accurancy and stronger anti-disturbance ability than the
traditional model predictive control and backstepping control.
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Fig. 1 Coordinate systems of the aerial manipulator
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Fig.2 Block diagram of aerial manipulator control system
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