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Direct self-repairing control for four-rotor helicopter attitude systems

YANG Hui-liao, JIANG Binf, ZHANG Ke
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu 210016, China)
Abstract: We design an adaptive sliding mode tracking controller based on the direct self-repairing control for the
four-rotor helicopter attitude system when unknown abrupt actuator fault or disturbance occurs. When any actuator of this
four-rotor helicopter is abruptly damaged, this helicopter under faulty conditions can still track the desired output signal
accurately without any exact information on that fault. The synthesis of the adaptation laws is based on Lyapunov stable
principle so that the stability of the whole system and the convergence of the tracking error can be guaranteed. Finally, the
effectiveness of the proposed method is validated by simulation on 3DOF hover. This method is also proved to be better

than the LQR method through simulation.
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Fig. 1 Structure diagram of four-rotor helicopter
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Fig. 2 Control scheme of attitude of four-rotor helicopter
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Fig. 3 Scheme of adaptive sliding mode control
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