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In Japan, the number of pathologists is small and a lot of pathologists are working alone at hospital without colleagues
providing secondary reviews for pathological diagnoses. The Japanese Society of Pathology (JSP) collaborated with
National Institute of Informatics to develop AI models to support pathologists. There are eight projects of Al
development, one of which is detection of tumor from the whole slide images of gastric biopsy. We prepared 996 cases,
4550 tissues of gastric biopsy with annotations of pathologists for training dataset, and developed Al model for tumor
detection. Additionally, we have developed a new algorithm for Al training, which is named as “multi-stage semantic
segmentation for pathology (MSP)”. MSP can utilize information from low-power view as well as images of small
patches (high-power view) by learning the distribution of feature values extracted from each patch. As a result, accuracy
of 94.4% and AUC of 0.975 were achieved. In addition, the Al model was validated with samples collected from 10
institutions, and MSP showed stable and high performance compared to the conventional patch-based method. The
developed Al model was also implemented in the networks for remote pathological diagnosis in Fukushima and
Tokushima prefectures. The Al model is thought to be useful for double-check of pathologists’ diagnoses.

Keywords: Artificial intelligence, Pathology, Whole slide image, Gastric biopsy, Segmentation.
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