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Abstract: Tilt tri-rotor unmanned aerial vehicle (UAV) is a special configuration of multi-rotor UAV, which possess
common characteristics with single rotor helicopter UAV and multi-rotor UAV. However, not much work has focuses on the
robust control design for the tilt tri-rotor UAV, most of existing works do not consider the effects associated with modeling
uncertainties and unknown external disturbances. In this paper, a new nonlinear robust control strategy based on the super-
twisting algorithm is proposed to control the tilt tri-rotor UAV which is subjected to unknown inertial tensor and unknown
external disturbances. Lyapunov based stability is employed to prove the stability of the closed loop system, the finite-time
convergence of the attitude control error is also achieved. The proposed control strategy is validated on the self-built tilt
tri-rotor UAV test bed.
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Fig. 1 Tilt tri-rotor UAV structure
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Fig. 5 Robust controller: Attitude in wind disturbance
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Fig. 7 Robust controller: Attitude in inertia changed
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Fig. 8 Robust controller: Controller input in inertia changed
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Fig. 9 PID controller: Attitude in wind disturbance
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