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Modeling of ladybug’s flapping motion by video analysis
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Abstract: In recent years, many robots have been developed for use during disasters. However, few of them can both run and fly
and search through rubble. We focus on the ladybird beetle, a small insect with protective sheath wings that can both run and fly.
In addition, since there are many unexplored aspects of insects' flapping flight, we model their flapping behavior in this study. For
this purpose, a high-speed video camera was used to capture the flight of ladybugs. Next, using video analysis software, we
sequentially obtain the coordinates of characteristic points on the body, such as the wing bases and wing tips. From these
coordinates, features such as the frequency, amplitude angle, phase difference, and stroke plane of the flapping motion are extracted,
and a flapping motion model including these features is calculated.
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Figure 1  Flapping trajectory in the xy-plane.
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Figure 2  Flapping trajectory in the yz-plane.
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Figure 3  Flapping trajectory in the zx-plane.
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Figure 4  flapping amplitude angle.
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