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Applications of the study of vision and visual illusions by harmonic analysis
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In the exploratory research project by this Grant-in-Aid for Scientific
Research, the principal investigator, Hitoshi Arai, constructed some deep neural networks using
harmonic analysis methods such as simple pinwheel framelets and pinwheel framelets established by H.
Arai and S_Arai in 2009, 2011. In this exploratory research project, H. Arai also created newly a
dataset of 30000 string tilt illusions of 5 characters and 30000 non-illusory character strings
consisting of 5 characters. Using 70% of the dataset as training data, 10% as validation data, and
20% as test data, H. Arai classified the test data to tilt illusions and non-tilt illusions using
the deep neural networks described above, and obtained a high accuracy rate of over 98%. H. Arai
obtained also some new themes related to the study of visual illusions and deep learning by harmonic

analysis methods that will develop this exploratory research.
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