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ImageNet Large Scale Visual
Recognition Challeng
DAY D '

http://www.image-
net.org/challenges/LSVRC/2013/slides/ILSVRC2013 12 7 13 clsloc.pdf
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EBioMedicine 25 (2017) 106-111

Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.ebiomedicine.com

Research Paper

Application of Convolutional Neural Networks in the Diagnosis of @Cmssmrk
Helicobacter pylori Infection Based on Endoscopic Images

Satoki Shichijo *™*, Shuhei Nomura “¢, Kazuharu Aoyama ¢, Yoshitaka Nishikawa f, Motoi Miura %,
Takahide Shmagawa ah leotoshl Taklyama ah Tetsuya Tanimoto *, Soichiro lshlhara ak
Keigo Matsuo' Tomohlro Tada®

EbioMedicine 25(2017) 106-111



Study flow chart

esophagogastroduodenoscopy
32,208 images from 1,768 patients

llTag”

Training - s ~N

Location

H. pylori —positive
or negative y

! CNN .

esophagogastroduodenoscopy
11,481 images from 397 patients

Validation _

Trained CNN evaluate location and
H. pylori-positive or negative automatically

Shichijo S, et al. EBioMedicine. 2017.




Patient Recruitment flow chart

Endoscopy from 4" Jan 2017 to 20" Feb
n = 587

Excluded n =190

J| * After successful H. pylori eradication therapy n = 166
- Unknown for H. pylori infection status n = 23

- After gastrectomy n =1

A 4

Evaluated
n =397

Shichijo S, et al. EBioMedicine. 2017.
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Table 2
Diagnostic accuracy: CNN vs. endoscopists.
CNN Endoscopists
First ONN Secondary (NN Certified Relatively experienced Beginner Total
No. of endoscopists 6 9 8 23
Sensitivity (SD), % 819 889 852 (4.5) 81.0(102) 722 (143 790 (11.7)
Specificity (SD), % 834 874 893 (2.6) 85.1 (8.7) 763 (108 832(98)
Accuracy (SD), % 83.1 877 889 (29) 844 (7.) 756 (82 824 (84)
AUC 0.89 093
Time (SD}, min 33 32 2525 (923 236.1 (51.9) 2066 (547 230.1 (65.0)

SD, standard deviation; AUC area under the receiver operating curwe.

Shichijo S, et al. EBioMedicine.

2017.



#1 score:0.905 : pylori negative aO6itaikabu
#2 score:0.047 : pylori aO6itaikabu

#3 score:0.044 : pylori negative a03itaichubu
#4 score:0.001 : pylori negative aO2itaijobu

#1 score:0.781 :
#2 score:0.199:
#3 score:0.012:
#4 score:0.003 :
##5 score:0.002 :

pylori aO6itaikabu

pylori a07zenteibu

pylori negative aO6itaikabu
pylori aO3itaichubu

pylori aO5ikakubu
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#1 score:0.991 :
#2 score:0.006 :
#3 score:0.001 :
#4 score:0.001 :
#5 score:0.000 :

pylori a06
pylori negative a06
pylori a03
pylori a07
pylori negative a03

#1 score:0.890 :
#2 score:0.054 :
#3 score:0.051
#4 score:0.005 :
#5 score:0.000 :

A

pylori negative a06
pylori a06

: pylori negative aO7

pylori a07
pylori a05
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REE - EHENDRKRE
tumor size (mm)
Depth of tumor

<5 6-10 11-20 >21
Tla (M) 1/6 (16.7) 11/11(100) 16/17 (94.1) 9/9 (100)
T1b (SM) 0/0 0/0 1/1(100)  8/8 (100)
T2 (MP) 0/0 0/0 0/0 7/7 (100)
T3 (subserosa) 0/0 0/0 0/0 2/2 (100)

T4a (serosa) 0/0 0/0 0/0 16/16 (100)
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Gastric Cancer
https://doi.org/10.1007/s10120-018-0793-2

ORIGINAL ARTICLE

@ CrossMark

Application of artificial intelligence using a convolutional neural
network for detecting gastric cancer in endoscopicimages

Toshiaki Hirasawa'2® . Kazuharu Aoyama? - Tetsuya Tanimoto®® - Soichiro Ishihara®® - Satoki Shichijo” -

Tsuyoshi Ozawa®® - Tatsuya Ohnishi® - Mitsuhiro Fujishiro® - Keigo Matsuo'® - Junko Fujisaki' - Tomohiro Tada®*"

Received: 3 November 2017 / Accepted: 8 January 2018
© The International Gastric Cancer Association and The Japanese Gastric Cancer Association 2018
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Figure 4.

The Case which was detected by CNN
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Hirasawa T, Shichijo S, et al. Gastric Cancer. 2018.




Hirasawa T, Shichijo S, et al. Gastric Cancer. 2018.
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Scientific Reports (Natureffiik 5 (25 &)

SCIENTIFIC REPQRTS

Automatic anatomical classification

of esophagogastroduodenoscopy

Images using deep convolutional
e neural networks

Published online: 14 May 2018

Hirotoshi Takiyama'2, Tsuyoshi Ozawa?3, Soichiro Ishihara’3, Mitsuhiro Fujishiro®,
Satoki Shichijo(°, Shuhei Nomura®’, Motoi Miura’® & Tomohiro Tada?

Scientific Reports (2018) 8:7497 | DOI:10.1038/s41598-018-25842-6
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