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Study of digital filters and nonlinear image processing by harmonic analysis
methods and their applications
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The research results obtained during the research period (including
carry-over extensions) are as follows: By using a harmonic analysis method, we constructed filters
(for convenience, we call them atomic filters) which are the basis for image processing (H. Arai and

S. Arai, 2013). In this study, | used deep learning to deform them according to purposes, making it

possible to deform it without significantly changing their shape. 1 believe that this will be
useful in studying image processing and the mechanisms of classification of images by deep learning.

I also created a new super-hybrid image by manipulating atomic filters. In addition, 1 obtained a
discretization of the window of Bochner-Riesz summation, which is being studied in harmonic
analysis, investigated the spatial-frequency state, and aﬁplied it to the spectrogram of signals,
for example a speech signal. 1 also obtained future new themes based on these results.
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