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Quadrotor UAV Attitude Motion Control Based on Improved fal Function
LIU Wen-jing', CHEN Teng-yu'*, ZHAN Chun-ying’, WANG Shao-feng'

(1. College of Mechanical Engineering, Inner Mongolia University of Science and Technology/Inner Mongolia Autonomous
Region Key Laboratory of Intelligent Diagnosis and Control of Electromechanical Systems, Baotou 014000, China;
2. Baotou North Seite Testing Technology Co. , Ltd. , Baotou 014000, China)

[ Abstract] For the motion control of four-rotor UAV in attitude, the main method is the application of ADRC (active disturbance
rejection control) system. For this system to deal with the complex interference with sensor noise, the previous fal function design still
has many defects in application. Under the function of traditional fal function, the ESO( extended state observer) has the problems of
insufficient observation accuracy and high chattering rate. Therefore, a new nonlinear smooth tfal function was improved on the basis of
the previous fal function, and ESO was studied with this function. Finally, other ADRC methods were compared with this method in
MATLAB/Simulink software, and the newly designed tfal function shows better convergence. The new ESO based on tfal design has
obvious improvement in error estimation and error following performance. At the same time, compared with the improved function galn
and the traditional function fal, the tracking capability of the new ESO attitude active disturbance rejection control system is improved
by 2.3% and 4% respectively, and the anti-interference performance is improved by 50% and 67% respectively.

[ Keywords ] tfal function; quadcopters; attitude control
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Fig. 3  Tracking response curve

Fig.4 Curve of response in the presence of continuous interference
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