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Sliding Mode Trajectory Tracking Control for
Quadrotor Unmanned Aerial Vehicle
Using Fuzzy Extended State Observer

LIN Zhe, LI Ping

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; A nonsingular fast terminal sliding mode control algorithm based on fuzzy extended state observer
is proposed to solve the problem of unknown disturbances in the trajectory tracking control of a quadrotor un-
manned aerial vehicle (UAV). Firstly, according to the double closed-loop control structure, fuzzy extended
state observers are introduced into the inner attitude loop and the outer position loop respectively, and the ob-
server is used to estimate the total external disturbance of the system on-line. Then, a nonsingular fast termi-
nal sliding mode controller is designed based on the observed value of the fuzzy extended state observer to en-
sure that the state variables of the quadrotor UAV can converge to the desired trajectory in finite time. Final-
ly, the closed-loop stability of the quadrotor UAV system is derived based on Lyapunov theory, and the supe-
riority of the control method is verified through simulation and comparison experiments. The results show that
the proposed control algorithm can improve the tracking performance and effectively enhance the system's re-
sistance to external disturbances.
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