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Evolutionary mechanisms of diverse forms of insect flight

Nakata, Toshiyuki
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This study aimed to elucidate the mechanisms of evolution and
diversification of insect flight gy testing the "trade-off hypothesis® in insect flight style. The
three-dimensional flight trajectories and wing kinematics of beetles with different states of elytra

(open/close) during flight were reconstructed and their flight performance was evaluated in terms
of efficiency, stability/manoceuvrability and elytra stiffness experimentally and/or numerically. The

results indicate that the diversity of the flight style of beetles may be the result of a
compromise between the trade-offs of their ecology, flight efficiency and flight
stability/manoceuvrability. It is also expected that the newly constructed flight arena and
musculoskeletal simulator will enable a more comprehensive evaluation of the flight performance of
various species.
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