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Fig. 9 Response curves under combined disturbance
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Table 4 Mean square error of UAV under various

disturbances
EHa BT EKK Tri WS ZRE T
fal 0.001 63 2.096 8 6.938 5 0.262 1 7.190 4
faln 0.001 63 2.096 8 7.2880 0.2574 *
galn 0.000 98 0.456 4 * 0.2456 *
xfal 0.001 00 0.4542 1.3747 0.2910 1.1975
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Design of quadrotor attitude controller based on improved ADRC

YAN Huabiao', XU Weibin’, HUANG Lve” "

(1. School of Science, Jiangxi University of Science and Technology, Ganzhou 341000, China;

2. School of Electrical Engineering and Automation, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: An improved active disturbance rejection control (ADRC) was proposed for quadrotor attitude control

to address the extended state observer (ESO) based on the traditional fal function's problems with easy chattering and

insufficient anti-interference ability when responding to complex disturbances. A new smooth nonlinear xfal function

was constructed based on the sine function to improve ESO. The stability of the improved ESO was proved by

Lyapunov function. Finally, the improved ADRC was compared with other ADRCs through simulation platform. The

results demonstrate that when compared to the standard ADRC, the mean square error of the pitch angle is reduced by

approximately 38.7% in its chattering interval, and by approximately 78.4%, 80.2%, and 83.3% in their respective

calculation intervals when the quadrotor was subjected to continuous interference, sudden interference, and complex

interference, respectively. This indicates that the improved ADRC has excellent anti-interfere capabilities.

Keywords: quadrotor UAV; active disturbance rejection control; extended state observer; attitude control; xfal

function
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