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Nonlinear robust attitude control for a miniature unmanned helicopter

XIAN Binf, GU Xun, LIU Xiang, WANG Fu, LIU Shi-bo
(Tianjin Key Laboratory of Process Measurement and Control, Institute of Robotics and Autonomous System,
School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China)

Abstract: The attitude dynamic model for a miniature unmanned helicopter is obtained via system identification. To deal
with the modeling uncertainties and existing external disturbances, we combine a neural-network-based feedforward term
with the sliding-mode control method to formulate a new nonlinear robust attitude controller for the unmanned helicopter.
The proposed controller requires very little model knowledge for the helicopter dynamics, and is with good robustness
against model uncertainties and external disturbances. Lyapunov stability analysis is employed to show that the proposed
control design can achieve semi-global exponential tracking result of the helicopter attitude angles while keeping all the
closed-loop system signals bounded. To validate the performance of the proposed control design, we implement a real-time
experiment on a self-built test-bed. The experiment results show that the controller developed in this paper achieves good

attitude control performance under model uncertainties and external wind disturbances.
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3 T ABEFAVESER(Attitude control of the
unmanned helicopter)
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Fig. 6 Experiment results of attitude angles
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