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The purpose of this study was to clarify the aerodynamic mechanism of

locomotion caused by unsteady flow forces on a moving wing surface and to establish the experimental
methods necessary for this purpose. By combining a pressure-sensitive paint (PSP) consisting of dye
molecules having oxygen quenching properties with a lifetime measurement method and
three-dimensional deformation measurement (VDM) using data assimilation, we developed a technique to

image unsteady pressure distribution on a deforming wing surface and demonstrated its effectiveness

in the benchmark experiments on a rotating wing and a flapping wing. Using the newly-developed
techniques, we investigated the relationship between the large-scale separation vortex and the
hﬁdrodynamic forces acting on the wing surface, and obtained many insights into the mechanism by
which a moving wing surface generates lift and thrust, paving the way to solving design problems
that could not be solved by theory alone.
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