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Through investigating the effects of subcellular-size structures, fluid and
fluctuation on animal locomotion, we propose a novel scaling law-based theory, namely the
bio-multi-scaled mechanics to give macroscopic classification of biological fluid dynamics. For
micro-mechanical systems, we carried out a mechano-biomimetic study of the mechanisms associated
with cell motion control and force sensing, and succeeded in manufacturing the mechano-bio-materials

for cell culture. For macro-mechanical systems, we developed a bio-inspired flight simulator to
integrate external flight dynamics and inner working system, and built up a_low-speed wing tunnel
equipped with DPIV flow measurement system. A systematic study of insect flights unveiled robustness
mechanisms in terms of wing morphology and flapping motion, flight stability and control. We
further succeeded in developing two-winged flapping micro air vehicles and bio-inspired rotors
applicable to drones and micro-wind turbines.
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