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KLASIFIKASI TINGKAT KEPARAHAN RETINOPATI 

DIABETIK PADA CITRA FUNDUS BERBASIS 

CONVOLUTIONAL NEURAL  

 Valen Claudia Chuardi 

 

ABSTRAK 

 

PRO-STEP: Road to Champion Program merupakan program 

pengembangan akademik yang diselenggarakan oleh Universitas Multimedia 

Nusantara untuk meningkatkan kompetensi mahasiswa melalui partisipasi 

dalam kompetisi ilmiah tingkat nasional. Penulis mengikuti program ini 

dengan berpartisipasi pada Lomba Karya Tulis Ilmiah Nasional (LKTIN) 

CARBON 7.0 yang diselenggarakan oleh Universitas Jambi dengan fokus 

penelitian pada pemanfaatan kecerdasan buatan di bidang kesehatan. 

Penelitian ini bertujuan untuk mengklasifikasikan tingkat keparahan 

retinopati diabetik berdasarkan citra fundus retina menggunakan pendekatan 

Convolutional Neural Network (CNN) berbasis transfer learning dengan 

arsitektur ResNet50. Proses penelitian meliputi pengumpulan dan analisis 

literatur, preprocessing citra fundus, augmentasi data untuk mengatasi 

ketidakseimbangan kelas, serta pelatihan dan evaluasi model deep learning, 

dengan Vision Transformer (ViT) digunakan sebagai model pembanding. 

Hasil penelitian menunjukkan bahwa model CNN berbasis ResNet50 

memberikan performa yang lebih stabil dan optimal dibandingkan model ViT 

pada dataset yang digunakan, terutama dalam menghadapi variasi kualitas 

citra. Berdasarkan penilaian dewan juri pada tahap final, karya ilmiah yang 

disusun penulis memperoleh penghargaan Best Poster pada LKTIN 

CARBON 7.0. Secara keseluruhan, program ini memberikan pengalaman 

akademik yang signifikan dalam penguatan kompetensi riset, implementasi 

kecerdasan buatan, serta komunikasi ilmiah pada forum nasional. 

 

Kata kunci: Citra Fundus Retina, Convolutional Neural Network, Kecerdasan 

Buatan, Retinopati Diabetik 
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CLASSIFICATION OF DIABETIC RETINOPATHY SEVERITY 

LEVELS BASED ON FUNDUS IMAGES USING 

CONVOLUTIONAL NEURAL NETWORK 

Valen Claudia Chuardi 

 

ABSTRACT 

 

PRO-STEP: Road to Champion Program is an academic development 

program organized by Universitas Multimedia Nusantara to enhance 

students’ competencies through participation in national-level scientific 

competitions. The author took part in this program by participating in the 

National Scientific Writing Competition (LKTIN) CARBON 7.0 organized by 

Universitas Jambi, with a research focus on the application of artificial 

intelligence in the healthcare sector. This study aims to classify the severity 

levels of diabetic retinopathy based on fundus retinal images using a 

Convolutional Neural Network (CNN) approach with transfer learning based 

on the ResNet50 architecture. The research process involved literature 

review and analysis, fundus image preprocessing, data augmentation to 

address class imbalance, as well as training and evaluation of deep learning 

models, with Vision Transformer (ViT) employed as a comparative model. 

The results indicate that the ResNet50-based CNN model achieved more 

stable and superior performance compared to the ViT model on the dataset 

used, particularly in handling variations in image quality. Based on the jury’s 

evaluation at the final stage, the scientific paper produced by the author 

received the Best Poster award at LKTIN CARBON 7.0. Overall, this 

program provided significant academic experience in strengthening research 

competencies, implementing artificial intelligence techniques, and 

developing scientific communication skills in a national academic forum. 

 

 

Keywords: Artificial Intelligence, Convolutional Neural Network, Diabetic 

Retinopathy, Fundus Retinal Images 
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