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Adaptive Sliding Mode Attitude Control for Quad-Rotor
Aircrafts Based on Observer
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Abstract; Aiming at the attitude conirol problem of quad-rotor aircraft with modeling uncertainties and
external disturbances, an observer based adaptive sliding mode control algorithm is proposed. Based on the
establishment of attitude error dynamics model of quad-rotor aircraft, the unknown state feedback of the
system is obtained by the global asymptotic convergence observer, the adaptive sliding mode control is used
to suppress the uncertainty and interference of the system. Finally, an adaptive sliding mode attitude controller
based on observer is constructed. The stability analysis based on Lyapunov shows that the tracking error of the
method is uniform and ultimately bounded. The results of numerical simulation show that, compared with the
existing sliding mode control method, the proposed method has better attitude tracking performance and
higher anti-disturbance robustness. It can effectively guarantee the attitude tracking control performance of
the aircraft with higher robustness.
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Fig.1 Structure of quad-rotor aircraft
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Table 1 Parameters of the quad-rotor aircraft
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