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Design of attitude controller based on active disturbance
rejection control for structural damaged aircraft
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Abstract: Structural damage will cause a mutation of aircraft’ s quality center of gravity( CG) and aero—
dynamic characteristics as well as the destruction of symmetry and strong coupling which affects flight
safety seriously. In this paper assuming an aircraft’ s right wing partially damaged the dynamic model
of the CG shifted aircraft is established using micro-element method. The aerodynamic characteristics are
analyzed. Non-inear extended state observer is designed based on active disturbance rejection control
( ADRC) . The simulation result shows that ADRC has good control performance. For sudden damage sit—
uation the controller has strong robustness. The disturbing moments caused by structural damage are
compensated in real4time and the aircraft tracks the control commands quickly and accurately.
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Fig.3  Curve of the yawing moment coefficient vs AOA
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Fig.5 Autitude controller based on extended state observer
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Fig. 6 Autitude control response
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Fig. 9 Response of rudder deflection
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