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Design of Retrofit Control Law Based on Receding Horizon

Optimal Technique for Variable Sweep Wing Aircraft
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Abstract:In order to ensure the flight stability of aircraft during changing the sweep angle, a retrofit
control method based on the receding horizon optimal (RHQO) algorithm is proposed. Firstly, the nomi-
nal control law is designed by the backstepping technique, which is used to provide the basic flight sta-
bility as well as the tracking performance. Secondly, the transfer functions of the command filters are
transformed into the state space form, and an augmented state equation is obtained based on the state
equations of the aircraft, command filters and integral tracking error. Then, the retrofit control law is
designed by RHO algorithm. In order to ensure the flight stability in the process of changing the sweep
angle rapidly, the retrofit value is calculated within a finite horizon to compensate for the nominal con-
troller in real-time. Finally, the effectiveness of the designed control method is tested through the simu-
lations of the flight path angle control system.
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Fig. 1 Variable sweep wing aircraft
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Tab.1 Different configuration parameters of variable sweep

wing aircraft

Fhy 74 S./m?* ca/m b/m  I,/(kgem?)
0°f 1 1. 620 0.492 3. 401 6.530
30° 44 74 1.235 0.420 3.053 7.915
45° g 1.038 0.426 2.528 8.705
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