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Abstract

In this paper, the trajectory tracking control problem in the presence of modelling uncertainty and
external perturbation as well as in the presence of actuator faults is explored, and a fuzzy adaptive
fault-tolerant control strategy based on radial basis neural network is proposed. Firstly, a virtual
control volume is introduced to decouple the quadrotor UAV system so that it is converted to an all-
drive model in order to simplify the mathematical model of the system, the dynamics model of the
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quadrotor UAV under actuator failure is derived by defining the actuator failure function, and the
approximation property of the radial basis function neural network on the unknown nonlinear
function is used to deal with the uncertainty term and external perturbation in the quadrotor UAV
model. In order to improve the convergence speed and stability of the system, a fuzzy logic system
is used to handle the proposed filtering variables, thus optimizing the design of the system control-
ler. Finally, the adaptive control law and parameter update law are designed based on the Lyapunov
candidate function to ensure the effectiveness and robustness of the control algorithm proposed in
this paper. The effectiveness of the proposed fuzzy adaptive fault-tolerant control strategy is veri-
fied by MATLAB/Simulink simulation experiments.
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Figure 1. Coordinates of the quadrotor unmanned aerial vehicle
system
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