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Development of a Fluid Prediction Model using Rotatin? Annulus Experiments and
Deep Learning and Elucidation of the Typhoon Polygonal Eye Wall Lifecycle

Fudeyasu, Hironori
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This study focused on the formation of non-axisymmetric structures in

typhoons and developed a predictive model combining rotating tank experiments with deep learning. In
experiments simulating baroclinic instability, 144 experiments were conducted under varying
rotation speeds and water depths to thoroughly investigate the distribution of non-axisymmetric
kinetic energy. Velocity analysis using Particle Image Velocimetry and wave number calculation
through Fourier analysis were employed. Furthermore, a wave number estimation model using a
convolutional neural network, trained with these results, was developed. This model demonstrated
high accuracy in 6-class classification and has significant potential to contribute to the

prediction of non-axisymmetric structures. These research findings have been widely shared through 5
conference presentations and two journal papers.
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