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Active disturbance rejection back-stepping control of fixed-wing
unmanned aerial vehicle
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Abstract: In this paper, attitude and velocity control problem of fixed-wing unmanned aerial vehicle (UAV) are in-
vestigated. In order to deal with model uncertainties and external disturbances, extended state observer (ESO) based on
back-stepping controllers are designed to depress system disturbances so that system performance could be improved. First-
ly, the velocity error model and attitude error model of fixed-wing UAV are established. Among that process quaternion
is adopted to be attitude error model variables to avoid singularity and complex trigonometric operation when describing
UAV attitude with euler angle. Then extended state observers are designed to estimate system disturbance. The estimated
values are included in controller design procedure to depress system disturbances and ensure that attitude and velocity of
fixed-wing UAV converge to the desired value. Lastly, system stability is proven through Lyapunov theory. The simulation
results demonstrate that proposed method is capable to depress system disturbance.
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Fig. 1 UAV model and coordinate
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Fig. 2 Control block diagram of system
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Fig. 3 Attitude control result under back-stepping method
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