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Study of high-performance elastic wings for hummingbird-inspired flapping-wing aerial vehicles
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Figure 1. Flapping-wing experiment. (a) Fabricated Mimic wing. (b) Simple wing. (c) Setup for lift measurement using electric
flapping mechanism.
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Table 1. Average thrust and efficacy of each artificial wing

Mimic wing Simple wing
Frequency [Hz] 30.8 30.8
Average thrust [mN] 46.0 (SD=0.21) 26.2 (SD =0.36)
Power consumption [W] 2.95 2.86
Efficacy [mMN/W] 15.6 (SD = 0.05) 9.18 (SD =0.14)
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Figure 2. Definition of kinematic parameters. (a) Positional and bending angle. (b) Feathering angle and angle of attack.
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Figure 4. Measured wing motions. (a, b) Positional angle. (c, d) Bending angle. (e, f) Feathering angle. (g, h) Angle of attack.
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