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Abstract

Tilt-rotor UAV combines the advantages of rotor and fixed wing and has the ability of vertical
take-off and landing, hover in the air, and high-speed cruise. It is one of the hot fields of UAV re-
search at home and abroad. This paper mainly analyzes and summarizes the key technologies of
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tilt-rotor UAV from three aspects: structural overall design, aerodynamics and flight control. In
overall structural design, the advantages and disadvantages of different configurations, compo-
nent structures and design schemes are summarized. In aerodynamic analysis, the existing dy-
namic modeling method and the research on complex aerodynamic phenomena by computer si-
mulation and wind tunnel tests are summarized. In the aspect of flight control, control algorithms,
trajectory planning and fault-tolerant design are summarized from three aspects for the control
problems of tilt-rotor UAV in three modes. Finally, the prediction and suggestions for the future
development of tilt-rotor UAV are put forward.
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Figure 1. Tilt-rotor UAV models with different configurations [5] [6] [7] [9]
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Figure 2. Car mirror tilting mechanism [12]
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Figure 3. Changeable diameter blade shape and internal telescopic mechanism [16]
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Figure 4. Three flight modes of tilt-rotor UAV [22]. (a) Helicopter mode; (b) Conversion mode;
(c) Fixed wing mode
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Figure 5. Pneumatic model reference coordinates [24]
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Figure 6. Grid system of pneumatic simulation [27]
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Figure 7. Hovering test table in low-speed wind tunnel [31]
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