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Insects power and control their flight by flapping their wings. Insect
flights are diverse but robust relying on the integration of different flexible structures including
wings, exoskeletal elements, wing-hinges, musculoskeletal elements, and sensors. In this study, to
unlock how insects execute complex maneuvers in turbulent environments, we developed an integrated

computational platform of insect-inspired flight systems and explored unraveling a passive and
active mechanism strategy of how flexible wing-body structures work interactively to achieve a
systematically efficient and robust flapping-wing dynamics and aerodynamics as well as flight
control. An extensive investigation was further undertaken on the insect flight strategies in terms
of robustness, intelligence and flexible-structure-based multi-functionalities. Our results provide
a novel biomimetic design of the insect-inspired micro air vehicles / drones with capabilities to
perform a variety of complex maneuvers.
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