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A Flight of a Butterfly Model Based on the Physical Law

Hokkaido Univ. Ryosuke OOE, Hokkaido Univ. Ikuo SUZUKI,

Hokkaido Univ. Masahito YAMAMOTO,

Hokkaido Univ. Masashi FURUKAWA
To represent a more real butterfly’s flight than it was, a butterfly model is designed and simulations based on the physical
law are performed. The physical engine library is used for calculation of the rigid-body dynamics, and a fast algorithm on the
basis of the drag force is implemented additionally for the fluid dynamics. The wings are designed to be able to do the
“flapping” and the “feathering”. The flapping is a swing up and down motion of a wing, and the feathering is a twist motion of
a wing. A butterfly model flaps according to the data given by measurement for a real butterfly. Feathering angles of wings are
controlled by the artificial neural network, and its weights are optimized for a proper flight.
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Fig. 1 Moving plane in fluid
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Fig.2  Shape of the butterfly model
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Fig.3 Flapping angle and track of flight
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Fig.4 Optimized feathering angle and track of flight
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