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Performance analysis of deep learning-based automatic classification
of upper endoscopic images according to data construction

Jeong Min Seo+, Sang Heon Lim”, Yung Jae Kim'" ,
Jun Won Chung””, Kwang Gi Kim

ABSTRACT

¥

AAAREY

Recently, several deep learning studies have been reported to automatically identify the location of
diagnostic devices using endoscopic data. In previous studies, there was no design to determine whether
the configuration of the dataset resulted in differences in the accuracy in which artificial intelligence
models perform image classification. Studies that are based on large amounts of data are likely to have
different results depending on the composition of the dataset or its proportion. In this study, we in—
tended to determine the existence and extent of accuracy according to the composition of the dataset
by compiling it into three main types using larynx, esophagus, gastroscopy, and laryngeal endoscopy

images.
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Table 1, Number of images which are collected for data,

Normal Lesion Total
Larynx 170 172 342
Esophagus 200 108 308
Stomach 200 135 335
Total 570 415 985

g olul A Afolo) ulg AE 2R W Held
of AAE AREE ol + UEF PAFAT

Al 747 ElolE MEGA AF HolEHE TAsE

olmx] &9} 229 olu|x St RFE A3} Fig. 1. Examples of collected image data from endo—
ey scope. (a) normal larynx image, (b) normal
T3 3H AT esophagus image, (c) normal stomach image, (d)
larynx lesion image, (e) esophagus lesion image,
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Fig. 2. Image preprocessing (No marks for (a) or (b) if a side of an image corresponds to them). (a) preprocessing
normal stomach image and (b) preprocessing normal larynx image.
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Table 2, Data composition for training deep neural networks,

Dataset A Dataset B Dataset C
Type of image data Normal Lesion Normal Lesion Normal Lesion
Train data 102 - 92 10 68 34
Validation data 34 - 31 4 23 11
Test data 34 34 34 34 34 34
Total 204 205 204
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Fig. 3. The deep learning network architecture for anatomical site classification, Abbreviations : Convolution3, 3X3
convolution filter; Maxpool2, 2X2 maxpool filter; GAP 2D, Global Average Pool 2D,
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Table 3. Accuracy, sensitivity, specificity and AUC(95% confidence interval) by each dataset,

Dataset Accuracy Sensitivity Specificity AUC

Dataset A. Normal 100.00% 100.00% 100.00% 1.000
’ (98.80% ~100.00%) | (96.45%~100.00%) | (98.21%~100.00%) (0.988~1.000)

Dataset B. Normal 98.37% 97.06% 99.029% 0.999
’ (96.23% ~99.47%) | (91.64%~99.39%) | (96.50% ~99.88%) (0.987~1.000)

Dataset C. Normal 98.04% 97.06% 98.53% 0.994
araset b, TOMMAL 1 (957896 ~99.28%) | (91.64%~99.39%) | (95.76% ~99.70%) (0.977~0.999)

Dataset A Losion 81.37% 69.61% 87.25% 0.873
’ (76.55%~8558%) | (59.719%~78.33%) | (81.89%~91.50%) (0.831~0.908)

Dataset B. Lesion 83.99% 74.51% 88.73% 0.892
’ (79.39%~8791%) | (64.929%~82.62%) | (83.56%~92.72%) (0.852~0.925)

Dataset C. Losion 85.95% 78.43% 89.71% 0914
: (81.54% ~89.64%) | (69.19%~85.96%) | (84.70%~93.51%) (0.876~0.943)

glole AE BolA 0999, 2183l HolE AE ColA
09945 71 &3ttt AW olu|A oA+, HlolE Al
E AdlA 0873, HiolE] A E BellA 0.892, 18]
ol e AE CollA 09142 AUC #& 71230

Aol BAA F48& E437] ROC HI
oE AP3AT. Y9 AUC e HIEF O Z Med

Table 4, p—value from ROC comparison of each dataset,

Type of Two datasets compared
image Dataset A | Dataset B | Dataset A
data Dataset B | Dataset C | Dataset C
Normal 0.174 0.048 0.044
Lesion 0.008 0.095 0.006
1 1%
0.8 H
2 o6 H
2 i
[
% 04 H
0.2 H Normal_Dataset_A
[ Normal_Dataset_B
Normal_Dataset_C
0 L L 1 L
0 0.2 0.4 0.6 0.8 1

1-Specificity
(a)

CalcE ©]&3to] A& olm|x|e} A ojm|=] o] thgt
ROC Z2#3j=E& %3 (Fig. 4), ke ] Table 43 2
°] ROC HlnE Y& Aol g pgts AT

ROC wlal A3t A¥g ojm| Ao A= HolH AE
A9} HoJE M E B ztel, 18]a HoJE A E A9}
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TH(p=0.008, p=0.006). 8- olw| Al A= HolE Al
E Bs} HlolE AIE C, 22]aL HolE AE Agt o]
B AE C ztol]l TAAHCR o3 Aol& At
(p=0.048, p=0.044).
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Fig. 4. ROC curve by dataset, (a) normal image and (b) lesion image,
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