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ABSTRACT

In order to quickly and accurately diagnose pneumonia on a chest X-ray image, different batch sizes of 4, 8,
16, and 32 were applied to the same Xception deep learning model, and modeling was performed 3 times,
respectively. As a result of the performance evaluation of deep learning modeling, in the case of modeling to
which batch size 32 was applied, the results of accuracy, loss function value, mean square error, and learning
time per epoch showed the best results. And in the accuracy evaluation of the Test Metric, the modeling applied
with batch size 8 showed the best results, and the precision evaluation showed excellent results in all batch sizes.
In the recall evaluation, modeling applied with batch size 16 showed the best results, and for Fl-score, modeling
applied with batch size 16 showed the best results. And the AUC score evaluation was the same for all batch
sizes. Based on these results, deep learning modeling with batch size 32 showed high accuracy, stable artificial
neural network learning, and excellent speed. It is thought that accurate and rapid lesion detection will be possible
if a batch size of 32 is applied in an automatic diagnosis study for feature extraction and classification of
pneumonia in chest X-ray images using deep learning in the future.
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Table 1. Classification of dataset

Labeling : 0 Labeling : 1

(Normal) Pneumonia Total

Training dataset 790 2140 2,930
Validation dataset 593 1833 2,426
Test dataset 200 300 500
Total 1,583 4,273 5,856
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Table 2. Modeling result

Validation
Batch
size Accuracy Loss MSE 1 epoch per
(%) (%) (%) training time([s]
4 98.48 3.87 2.05 76.33
8 98.74 2.94 1.67 60.67
16 98.79 2.88 1.68 52
32 98.98 2.68 1.54 48.67
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Table 3. Test Metric result

Batch Validation
size Accuracy Precision  Recall Fl1 AUC
(%) (%) (%) -score -score
4 96.13 100.0 93.55 96.64 0.999
8 98.13 100.0 96.88 98.41 0.999
16 98.00 99.78 97.00 98.53 0.999
32 97.33 100.0 95.55 97.72 0.999
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