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Predefined-time Prescribed-performance Fault-Tolerant Attitude
Control for Quadrotor Unmanned Aerial Vehicle Based on
Radial Basis Function Neural Network

XIONG Zhong-yuan', SU Yan**
(1. China Eastern Airlines, Shanghai 201100, China;
2. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ Abstract] An adaptive predefined-time prescribed performance backstepping fault-tolerant control strategy is presented based on ra-
dial basis function (RBF) neural networks, event-trigger mechanism and hysteresis quantizer for the attitude control problem of quadro-
tor unmanned aerial vehicle (UAV) with actuator faults. Firstly, the dynamic model of the quadrotor UAV system was constructed,
and the attitude model was reconstructed by incorporating the actuator fault model. Secondly, by designing a class of time-varying func-
tions, the error variables required for backstepping control were transformed. Thirdly, the nonlinear function approximation capability
of RBF neural networks was utilized to estimate derivatives of virtual control laws and the actuator fault with unknown parameters. Fi-
nally, to reduce the update frequency of the actuator, a combination of event-trigger mechanism and hysteresis quantizer was used to
design the control input. Stability of the closed-loop system was demonstrated through Lyapunov stability theory. The effectiveness of
the proposed algorithm was verified through MATLAB. It is concluded that the designed event-triggered quantized controllers have a
lower update frequency compared to controllers designed using only event-triggered techniques.
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Fig. 1 The configuration of the quadrotor UAV
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