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Image feature extraction based on wavelet, topological data analysis, deep
learning, and its theory
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Focusing on the multi-scale Eroperty of wavelet and topological data
analysis, we developed methods to extract interpretable "high-quality features™ from images. Then,
by combining these features with machine learning methods, we developed various image processing and
analysis methods. Specifically, we developed methods for detecting early-stage colorectal cancer
and a non-reference watermarking method based on the dual-tree complex discrete Wavelet transform,
methods for detecting gait and stained asbestos based on the Dyadic Wavelet transform, a method for
getec}ing dysplasia using Lifting Wavelets, and a method for detecting early gastric cancer using
urvelets.
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