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Numerical simulation of swimming control near water surface
for fish deformation considering spine
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This paper presents a numerical simulation of a deforming and swimming fish near water surface considering spine using
three level set functions to capture the liquid-gas, solid-gas and solid-liquid interfaces. Linear blend skinning method,
which is used in field of the computer graphics, is applied to deforming surface of fish model depending on joints of
spine. This method enables fish model to bend and to turn direction. That is expected to be applied to trajectory tracking

control for swimming.
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Fig. 1 NACAO0012, spine, and joints
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Fig.2 Computational region and initial position of fish model
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Fig.3 Motions of fish model and vorticity
(yellow : £=0.32 s, red lines : motion per 0.06 s)
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Fig.4 Time trace of swimming motions of fish model
(yellow : £=0.0 s, red lines : motion per 0.06 s from 0.2s,
sky-blue line : initial height))

0.635s

Fig.5 Simulation of turn around by C-start
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