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Hummingbird-inspired smart flapping wings
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Aiming to develop small flapping aerial robots capable of hovering flight, we meas
ured wing motions and shapes of a real hummingbird in hovering flight using multiple high-speed video came
ras and motion analysis software. To realize wing deformation like the real hummingbird wing in artificial
wings with light-weight structures and mechanisms, the wing films was relaxed in order to enhance passive

feathering deformation. As a result, the wing with the relaxed film generated higher average lift than th
e wing with a tight film, which was comparable to the body weight of the hummingbird. The relaxed film als
o improved efficiency represented as a ratio of average lift to input power.
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(a) Curved leading edge wing
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*Error bar represents standard deviation
**Number of experiments was 10 for each wing
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