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Doublefuzzy sliding mode control of four rotor vehicle
based on inner and outer rings
GAO Fuhai, HU Shengbin, WANG Chenyue
(College of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Due to the strong coupling and non-linear characteristics of the four rotor vehicle, it is difficult to accurately establish
the attitude angle model, so the stability control can not be achieved. A double fuzzy sliding mode control method based on the inner
and outer loop is proposed. Based on the modeling of four rotor vehicle, the method takes the position subsystem as the outer loop
and the attitude subsystem as the inner loop. The stability of the controller is proved by Lyapunov stability criterion. Compared with

the traditional PID control, the proposed method can effectively suppress the external disturbance, has stronger robustness, and can
better realize the trajectory tracking control of the four rotor vehicle.
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Fig. 1 Structure diagram of four rotor aircraft
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Fig. 6 Steady state error of X—direction displacement
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Fig. 7 Steady state error of Y—direction displacement
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Fig. 8 Steady state error of Z—direction displacement
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