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Nonlinear fault tolerant control design for
quadrotor unmanned aerial vehicle attitude system

HAO Wei, XIAN Bin'

(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: This paper is devoted to deal with the attitude control of the quadrotor unmanned aerial vehicle (UAV) with
partial loss of effectiveness of its actuators. After analyzing the dynamic characteristics of the quadrotor UAV, we add the
actuator failures to the system model in the form of multiplicative factor to obtain the dynamic model of quadrotor UAV
with actuator failures. Then we develop a new nonlinear fault tolerant control (FTC) method based on the adaptive sliding
mode control in the case of both unknown external perturbations and actuator failures. The asymptotical stability of the
proposed controller is proved based on Lyapunov method. The real-time flight tests are implemented on the quadrotor UAV
testbed and the results show that the proposed controller has achieved good robustness with respect to unknown external
disturbances and partial loss of effectiveness of quadrotor UAV actuators.
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Fig. 1 Schematic diagram of quadrotor UAV
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A DU T ANLLES RGARLAE At Bt

1461

11
10 . . 1
8+ —~ ~
E 6 i € o
Z
R 4t 1 = 5
= ol ] =
1 1 -
% 50 100 2 50 100
t/s t/s
2
E g !
£ £ o0
& & -1
2 50 100 2 50 100
t/s t/s

K 3 Joikbs A UE SR P 2k
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