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Design of Active Disturbance Rejection Control System for Quadcopter
UAYV Flight Attitude Based on Newton-Euler Method

HU Shaohua
(General Aviation College, Xi'an Aeronautical Polytechnic Institute, Xi’an 710089, China)

Abstract: Quadcopter unmanned aerial vehicles (UAVs) have the characteristics of complex nonlinearity, time-varying
uncertainty, and susceptible to external interference, resulting in deviation in flight attitude control. To address this issue, a
quadcopter UAV flight attitude active disturbance rejection control system based on Newton-Euler method was designed. In
the system hardware section, adopt the flight control board Pixhawk, adjust the drone’s flight attitude and motor speed ac-
cording to instructions, use the attitude sensor MPU6050 to measure attitude information such as pitch angle, roll angle, and
yaw angle of the UAV, and apply an A/D sampling circuit based on the GAD7689 to convert the voltage or current values of
the analog signal into digital signals and to be stored in internal registers. The active disturbance rejection controller estimates
the total disturbance of the system by constructing an extended state observer, and designs the controller to track the refer-
ence trajectory of the system. In the system software section, Newton Euler method is used to analyze the flight displacement
and rotation process of the drone, and an attitude control scheme is designed based on the active disturbance rejection control.
The tracking differentiator is used to preprocess the expected trajectory, achieving active disturbance rejection control for the
quadcopter UAV flight attitude. Experimental results show that the control accuracy of the drone flight attitude is a roll an-
gle of 0. 7°, a pitch angle of 0. 5°, and a yaw angle of 0. 6°. The drone has a smooth flight trajectory, which is consistent with
ideal flight trajectory, achieving an ideal control effect.

Keywords: Newton-Euler method; quadcopter UAV; flight attitude; active disturbance rejection control
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