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An adaptive dynamic inversion control method based on
improved piecewise constant for flight control system
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Abstract: To overcome the lack of robustness of the nonlinear dynamic inversion ( NDI) control, a simple and
practical adaptive NDI control method based on an improved piecewise constant is proposed in this paper to enhance
its robustness to disturbances and improve the accuracy of response tracking. Firstly, reasonable assumptions and
analyses are made for the system with the influence of disturbance. Secondly, an improved piecewise constant adap-
tive NDI control method suitable for general flight control systems is proposed. The stability of the control system
with disturbance and the error convergence range of the improved piecewise constant adaptive control are proved and
analyzed theoretically. Finally, taking into account the fighter actual control requirements, the angular rates control
strategy is given, and the proposed method is applied to the angular rates flight controller design. Matlab simulations
are carried out under the disturbance of the actuator failure and the sudden change of the center of gravity, and the
robustness and dynamic performance of the controller designed based on the present method is compared and veri-

fied. The results illustrate that our present method has stronger robustness and higher control accuracy.

Keywords: adaptive dynamic inversion control; improved piecewise constant; angular rate control; robustness;

matlab simulation; flight control system; controller design
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