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Continuous acquisition of
tissue images

Analysis and determination of 
histological type for each image

Dividing process of image
Recording of position on original image

Mapping of analysis result on 
original image

Determination based on 
mapping

Confirmation and diagnosis based on 
determination result

Fig.3
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Fig.4
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Set a vs

Set b vs

Differentiated type Undifferentiated type

Undifferentiated component 
absent

Undifferentiated component 
present

Image data set; Cytokeratin (IHC) staining of gastric cancer tissue

Fig.6
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Fig.7

Learning from Scratch

Fine tuning
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Fig.8

Learning from Scratch

Fine tuning
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Two-dimensional scatter diagram of morphological 
feature existing in certain tumor,

by dimensionality reduction

Localization of image patches from which 
points of scatter diagram are derived, in the 

whole view of lesion

Fig.9
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A
B

A
B

Cytokeratin(IHC)

array([[0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 
1, 0, 1, 0, 0, 0,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 0, 1, 0, 0, 0, 0, 0, 
0, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0],]])

Stained specimen 

Acquisition of continuous 
tissue images

Analysis result

Display of analysis result by straight line 
(black/ differentiated type, and white/ 

undifferentiated type)

Reconstruction diagram of 
analysis result

Fig.10
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(A)

(B)

Preparation of image patches for determination

Fig.15
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Classification

Integration

Decision

Precise diagnosis of cancer by histopathological image

Integration of classification results into whole view of 
lesion and visualization of intratumoral heterogeneity

Decision based on integrated information

Diagnosis of endoscopically resected 
specimen of early gastric cancer

Specimen slide

Undifferentiated type mixed portion

Differentiated type dominant portion

Fig.17
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