
Flight control architecture 
of the half-wing setup 

 
Jörg Fischer 

System, Control, and Optimization Laboratory 
Department of Microsystems Engineering 

University of Freiburg 
 

http://syscop.de 



½-Wing Carousel Setup 
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½-Wing Carousel Setup 
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Goal 1 
Control elevation angle       via elevator angle     𝜑 
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½-Wing Model 
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½-Wing Model - Assumptions 
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Assumptions 
Angle of attack = pitch angle 

Lift force of half wing is in line with rotation center of   .  



½-Wing Model - ODE 
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Modelling - Linearization 
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Linearization 
     at steady state with  



Block Diagram 
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Half Wing 

Cascaded Control Loop 
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Outlook for Control of Half Wing 
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Methods 
• Cascaded PID 
• LQR + KF 
• MPC + KF 
• NMPC + EKF/UKF/MHE 

 

Model 
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