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Finite-time trajectory tracking control based on an adaptive
neural network for a quadrotor UAV

JI Xiaoming', WEN Huaihai’

(1. Department of Electrical Engineering, Jiangsu College of Safety Technology, Xuzhou 221011, China; 2. School of Mechanical
Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Aimed at the trajectory tracking control problem of a quadrotor UAV with model uncertainties and unknown
external disturbances, an adaptive global fast terminal sliding mode control method based on the RBF neural network
has been proposed herein. The proposed method assists the system in tracking the desired trajectory in finite time. Con-
sidering the adaptability of global fast terminal sliding mode control in practical applications and chattering problems,
the equivalent control quantity has been replaced by RBF neural networks. The chattering of the system has been re-
duced effectively by compensating for model uncertainty and unknown external disturbances with online learning of
neural networks. According to the adaptive law derived from the Lyapunov method, the weights of neural networks are
adjusted online to ensure the stability of the closed-loop system. Through a series of simulation examples and flight ex-
periments, the effectiveness and feasibility of the proposed method have been validated. Results show that the proposed
method has less chattering, better convergence, and anti-interference ability. It is also more robust toward model para-

meter perturbation compared to the sliding mode control.
Keywords: quadrotor aircraft; trajectory tracking; RBF neural network; adaptive law; global fast terminal sliding mode

control; finite-time control; model uncertainty; external disturbance
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Fig.2 Structure of quadrotor trajectory tracking controller
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