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ABSTRACT

This study tried to suggest the most efficient learning rate for accurate and efficient automatic diagnosis of
medical images for chest X-ray pneumonia images using deep learning. After setting the learning rates to 0.1,
0.01, 0.001, and 0.0001 in the Inception V3 deep learning model, respectively, deep learning modeling was
performed three times. And the average accuracy and loss function value of verification modeling, and the metric
of test modeling were set as performance evaluation indicators, and the performance was compared and evaluated
with the average value of three times of the results obtained as a result of performing deep learning modeling.
As a result of performance evaluation for deep learning verification modeling performance evaluation and test
modeling metric, modeling with a learning rate of 0.001 showed the highest accuracy and excellent performance.
For this reason, in this paper, it is recommended to apply a learning rate of 0.001 when classifying the presence
or absence of pneumonia on chest X-ray images using a deep learning model. In addition, it was judged that
when deep learning modeling through the application of the learning rate presented in this paper could play an
auxiliary role in the classification of the presence or absence of pneumonia on chest X-ray images. In the future,
if the study of classification for diagnosis and classification of pneumonia using deep learning continues, the
contents of this thesis research can be used as basic data, and furthermore, it is expected that it will be helpful
in selecting an efficient learning rate in classifying medical images using artificial intelligence.
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II. MATERIAL AND METHODS
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Table 1. Environment of Deep learning

Python
(Version 3.10.0 Python Software
Foundation, Delaware, USA)

Keras (Version 2.4)
Kaggle chest image dataset
(license: CC BY 4.0)

Anaconda
(Version 4.10.1, Continum Analytics,
Texas, USA))

Programming
language

Frame work

Dataset

Virtual
environment
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Fig. 1. Structure of Inception V3.
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Table 2. 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 3. Construction of Deep learning modeling

Input size 224 x 224
Epoch 60
Activation function Sigmoid
Batch size 8
Optimizer Adam
Learning rate 0.1, 0.01, 0.001, 0.0001
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Accuracy = N+ TP (1)
TN+ FP+ FN+ TP
TP True Positive
™ True Negative
FP : False Positive
FN False Negative
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II. RESULT

Learning rate

= Mean Accuracy = Mean Loss

Fig. 2. Validation modeling mean result.
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Table 4. Validation modeling accuracy result

Leaming Validation Accuracy

WEC a3 e gt
0.1 0.9198 09094 09156  0.9149  0.005

0.01 0.9206 09123 09181 09170  0.004

0.001 09919 09181 09214 09438  0.042

0.0001 09115 09256  0.9036 09134  0.011
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Table 5. Validation modeling loss result

Validation Loss

Learning

T 1 2 o we g
0.1 0.2374 0.2494 0.2553 0.2473 0.009
0.01 0.2532 0.2716 0.2736 0.2661 0.011
0.001 0.2587 0.2736 0.2367 0.2563 0.019
0.0001 0.2707 0.2141 0.2422 0.2423 0.028
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Table 6. Test Metric result

Learnin Validation
rate & Accuracy Precision Recall Fl1 AUC
(%) (%) (%) -score -score
0.1 94.47 100.0 90.77 95.15 0.9981
0.01 95.86 98.95 94.10 96.45 0.9959

0.001 94.85 99.88 91.55 95.53 0.9976
0.0001 93.39 99.49 89.44 94.19 0.9946
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