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Comparison on the Deep Learning Performance of a Field of
View Variable Color Images of Uterine Cervix
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ABSTRACT

T

Cervical cancer is the second most common female cancer in the world. In Korea, cervical cancer

accounts for 13 percent of female cancers and 4,200 cases occur annually[1]. The purpose of this study

is to use a deep learning model to identify the possibility of lesions in the cervix and to evaluate the

efficient image preprocessing in order to diagnose diverse types of cervix in form. The study used 4,107

normal photographs of uterine cervix and 6,285 abnormal photographs of uterine cervix. Two types of

image preprocessing were resized to square. The methods are cropping based on height and filling the

space up and down with black images. In addition, all images were resampled to 256x256. The average

accuracy of cropped cases is 94.15%. The average accuracy of the filled cases is 93.41%. According to

the study, the model performance of cropped data was slightly better. But there were several images

that were not accurately classified. Therefore, the additional experiment with pre-treatment process based

on cropping is needed to cover images of the cervix in more detail.
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Fig. 1. Result of image data processing. (a) Original, (b)
cropped image, (c) Image with empty rectangles
up and down,

Table 1. Comparative results of learning models using
cropped images(advanced study)

Precision Recall Accuracy
(%) (%) (%)
ResNet-50 96.24 94.00 94.02
Inception V3 95.90 83.03 91.49
DenseNet-121 98.44 76.91 91.12
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Table 2. Cross—Validation of cropped images

Accuracy (%) Precision (%) Recall (%) Fl-score (%) AUC (%)

1 94.04 96.40 93.64 95.00 97.88

2 94.18 95.51 94.83 95.17 98.33

3 93.55 95.51 94.83 95.17 98.00

4 94.13 96.71 93.48 95.06 98.45

5 94.23 97.10 93.24 95.13 98.59

Total 94.02 96.24 94.00 95.11 98.27

Table 3. Cross—Validation of images with empty rectangles up and down

Accuracy (%) Precision (%) Recall (%) Fl-score (%) AUC (%)

1 92.93 95.57 92.60 94.06 97.27

2 93.22 95.15 93.56 94.34 97.30

3 93.74 95.26 94.35 94.80 97.25

4 93.55 96.06 93.16 94.59 97.36

5 93.60 95.99 93.32 94.63 97.42

Total 93.41 95.60 93.40 94.49 97.30
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Fig. 3. The comparison of ROC curves, (a) cropped im—
ages(98.27%) (b) zero padding images(97.30%),
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