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Attitude Control of Small Quad-rotor Based on Active Disturbance
Rejection Control Theory

Zhang Guangyu, Yuan Changsheng
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To solve the attitude control problem of small quad-rotor according to its complex coupling, non-linear
and serious internal/external disturbance feature, a control scheme based on active disturbance rejection control
technique is proposed. The dynamic model is established with Newton-Euler equations, and the uncertainty,
coupling and parameter perturbation are considered as total disturbance. Extended state observer is used to esti-
mate and compensate the total disturbance. The non-linear state error feedback is used to restrain the compen-
sate error, and did simulation experiment of attitude control for small quad-rotor, The result of the simulation
shows that the extended state observer of the active disturbance rejection control technique can estimate/com-
pensate disturbance well under circumstance of parameter perturbation and disturbance. The attitude controller
based on active disturbance rejection control theory shows good dynamic quality, steady-state accuracy and
strong robustness.
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Fig.1 Coordinate system definition of quadrotor
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Fig.2 Simulation diagram of quadrotor’s pitch channel
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Fig. 3 Disturbing torque of each channel
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Fig. 4 Simulation curves of pitch angle
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Fig.5 Simulation curves of roll angle
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Fig. 6 Simulation curves of yaw angle
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