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Research on Longitudinal Control Strategy Design in
Transition Section of Tilt-Rotor UAV
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(College of Automation, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: Aiming at the longitudinal control problem of the transition section of tilt rotor UAV,
based on the requirements of engineering application, this paper takes a certain type of tilt rotor
UAYV as the research object. Firstly, the research progress and development trend of domestic tilt
rotor UAV are summarized. Secondly, the change of aerodynamic characteristics in the transition
section is analyzed. According to the lift source in the transition section, the whole transition
process is divided into variable pitch control section and aerodynamic control section. According to
the relationship between forward speed and nacelle angle in each stage, the tilting transition
scheme is determined. Thirdly, based on the control surface assignment scheme, the longitudinal
control strategy in each stage of the transition process is designed. The robustness of the strategy
is verified by simulation, and the whole flight process of the UAV is realized. Finally, the advan-
tages and disadvantages of the control strategy are discussed, and the development prospect of tilt
rotor UAV and its challenges in the control field are prospected.
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Fig. 1 Flight diagram of tilt rotor UAV
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Tab. 1 Control mode of tilt rotor UAV
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Fig. 2 Diagram of transition process
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Fig. 7 Transition process simulation curve
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