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ABSTRAK

KLASIFIKASI KELAINAN MATA DARI CITRA FUNDUS
MENGGUNAKAN ALGORITMA CNN (CONVOLUTIONAL NEURAL
NETWORKYS)

(Oleh : Muhammad Khaliq Izzul Hag; Pembimbing: Dr. Arfan Eko Fahrudin, S.Si,
M.Eng.; Dr. Ichsan Ridwan, S.Si., M.Kom., 2025)

ABSTRAK- Kasus gangguan penglihatan dan kebutaan di Indonesia masih tinggi,
dengan penyebab utama meliputi katarak, glaukoma, dan retinopati diabetik. Telah
dilakukan implementasi klasifikasi kelainan mata dari citra fundus menggunakan
tiga model Convolutional Neural Network (CNN) yaitu AlexNet, VGG-16, dan
VGG-19. Pelatihan model dilakukan dengan dua skenario pembelajaran: learning
rate tetap dan learning rate yang berubah. Hasil menunjukkan bahwa penggunaan
learning rate yang berubah meningkatkan performa model dibandingkan dengan
learning rate tetap. Model AlexNet mencapai akurasi, presisi, recall, dan skor F1
tertinggi dalam skenario learning rate yang berubah, diikuti oleh VGG-16 dan
VGG-19. Sebaliknya, model dengan learning rate menunjukkan performa yang
lebih rendah. Model AlexNet dengan learning rate tetap memperoleh akurasi 0,84;
presisi 0,84; recall 0,84; dan skor F1 0,84; sedangkan dengan learning rate berubah
meningkat menjadi akurasi 0,86; presisi 0,86; recall 0,86; dan skor F1 0,86. Model
VGG-16 dengan learning rate tetap memiliki akurasi 0,80; presisi 0,81; recall 0,80;
dan skor F1 0,80; sementara dengan learning rate berubah meningkat menjadi
akurasi 0,85; presisi 0,85; recall 0,85; dan skor F1 0,85. Model VGG-19 dengan
learning rate tetap mencapai akurasi 0,81; presisi 0,81; recall 0,81; dan skor F1
0,81; sedangkan dengan learning rate berubah meningkat menjadi akurasi 0,83;
presisi 0,84; recall 0,83; dan skor F1 0,83.

Kata Kunci: Convolutional Neural Networks, Citra Fundus, AlexNet, VGG-16,
VGG-19
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ABSTRACT

CLASSIFICATION OF EYE ABNORMALITIES FROM FUNDUS IMAGES
USING CNN (CONVOLUTIONAL NEURAL NETWORKS) ALGORITHM (By:
Muhammad Khaliq Izzul Haq; Advisors: Dr. Arfan Eko Fahrudin, S.Si, M.Eng.;
Dr. Ichsan Ridwan, S.Si., M.Kom., 2025)

ABSTRACT- Cases of visual impairment and blindness in Indonesia are still high,
with the main causes including cataracts, glaucoma, and diabetic retinopathy. The
classification of eye disorders from fundus images using three Convolutional
Neural Network (CNN) models namely AlexNet, VGG-16, and VGG-19 was
implemented. Model training was conducted with two learning scenarios: fixed
learning rate and changing learning rate. Results show that the use of a changing
learning rate improves model performance compared to a fixed learning rate. The
AlexNet model achieved the highest accuracy, precision, recall, and F1 score in the
changing learning rate scenario, followed by VGG-16 and VGG-19. In contrast,
the model with a fixed learning rate showed lower performance. The AlexNet model
with a fixed learning rate obtained an accuracy of 0.84, precision of 0.84, recall of
0.84, and F1 score of 0.84, while with a changed learning rate it improved to an
accuracy of 0.86, precision of 0.86, recall of 0.86, and F1 score of 0.86. The VGG-
16 model with a fixed learning rate has an accuracy of 0.80, precision of 0.81,
recall of 0.80, and F1 score of 0.80, while with a changed learning rate it increases
to an accuracy of 0.85, precision of 0.85, recall of 0.85, and F1 score of 0.85. The
VGG-19 model with a fixed learning rate achieved an accuracy of 0.81, precision
of 0.81, recall of 0.81, and F1 score of 0.81, while with a changed learning rate it
increased to an accuracy of 0.83, precision of 0.84, recall of 0.83, and F1 score of
0.83.

Keywords: Convolutional Neural Networks, Fundus Images, AlexNet, VGG-16,
VGG-19
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