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In this research, we tried to realize universal image processing framework
based on machine-learning for bioimage-informatics. Bioimage-informatics is a interdisciplinary
research area between image-informatics and biology. Its research topics include image filtering,
denoising, segmentation, etc. Main difficulties of bioimage-informatics are 1) its complicated
process pipeline and 2) lack of enough training samples. About 1), we need to combine several image
processing units to achieve the expected results. To solve those difficulties, we have developed a
new machine-learning method, called modular u-net. The idea of modular u-net is to concatenate
u-nets, each of which performs a specific image processing, such as binarization, by a neural
network-based mechanism. Since each u-net can be pre-trained sufficiently bz general images, we can
realize the expected image processing quality by a fine-tuning step after the concatenation with a
limited number of training samples.
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