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Abstract

Inflammatory bowel disease consists of Crohn's disease and ulcerative colitis. Recently, the demand for
endoscopy from ulcerative colitis patients is rapidly increasing, and since ulcerative colitis is an
inflammatory bowel disease that repeats improvement and worsening throughout life, continuous management
is required. MES is mainly used as an index to evaluate the endoscopic disease activity of ulcerative
colitis. In this paper, we propose a system that automatically analyzes and scores MES evaluation indicators
with excellent accuracy through artificial intelligence technology. Faster R-CNN algorithm was improved
and applied for automatic scoring analysis. In order to evaluate the accuracy of the artificial intelligence
algorithm, the accuracy of the MLP, SVM, and CNN models and the method proposed in this paper were
compared and evaluated. As a result of comparative evaluation, an average accuracy of 88% was derived to
prove the performance. Such a system can be used as an auxiliary means for endoscopic procedures in the
clinical field. The results of this study using endoscopic imaging can serve as an opportunity to improve
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inflammatory bowel diseases. Future research aims to improve accuracy through data expansion through

the quality of care by using artificial intelligence in the treatment of ulcerative colitis, one of the
multi-institutional data collection.
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mild; 2, moderate; 3, severe)
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[Table 1] Ulcerative Colitis Disease Activity Index (UCDAI range 0~12)

Variables/Score Criteria

Normal number of stools

1-2 stools more than normal

Stool Frequenc
dueney 3-4 stools more than normal

>5 stools more than normal

No blood seen
Streaks of blood with stool less than half the time

Rectal Bleedin,
¢ Obvious blood with stool most of the time

Normal or inactive disease

Findings at Mild disease(erythema, decreased vascular pattern, mild friability)

proctosigmoidoscopy

Moderate disease(marked erythema, absent vascular pattern, friability, erosions)

Severe disease(spontaneous bleeding, ulceration)

Normal

Mild
Moderate

3 Severe
Mild UC,UCDAI 3~5; Moderate UC, UCDAI 6~10, Severe UC, UCDAI 11~12.

Physician's global
assessment

0
1
2
3
0
1
2
3 Blood alone passed
0
1
2
3
0
1
2

3.2 Faster R-CNN 7|2t MES Scoring
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ROI

Pooling = Classification loss }»
Input CNN Feature Scoring
Image NetWork Map —L [ result
regression loss

RPN —

[ 1] Fast R-CNN 7[Bt HEQT #=&
[Fig. 1] Faster R-CNN-based Network structure
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