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INTISARI 

 

Penyakit katarak merupakan penyebab utama kebutaan yang dapat dicegah 

jika didiagnosis secara dini. Namun, pemeriksaan manual citra fundus seringkali 

memakan waktu dan bergantung pada keahlian spesialis. Penelitian ini bertujuan 

mengembangkan dan menganalisis secara komparatif model klasifikasi citra 

katarak menggunakan arsitektur Vision Transformer (ViT) dengan pendekatan 

hibrida fine-tuning dan eXtreme Gradient Boosting (XGBoost). Eksperimen 

menggunakan data sekunder dari repositori Ocular Disease Intelligent Recognition 

(ODIR) yang dibagi dengan metode Holdout (80% data latih, 20% data uji murni). 

Untuk mengatasi data tidak seimbang dan mencegah overfitting, skema Stratified 

5-Fold Cross Validation dikombinasikan dengan Random Oversampling (ROS) 

secara internal pada setiap lipatan. Skenario penelitian membandingkan model ViT 

murni end-to-end (baseline) dengan model Hybrid ViT-XGBoost, di mana ViT 

bertindak sebagai pengekstraksi fitur laten 768-dimensi dari token CLS dan 

XGBoost sebagai pengklasifikasi akhir berbasis decision tree ensemble. Hasil 

pengujian pada 684 sampel data uji murni menunjukkan model Hybrid ViT-

XGBoost memberikan performa terbaik dengan Akurasi global 97%, Presisi kelas 

katarak 0,85, Recall 0,84, dan F1-Score 0,85. Sebaliknya, ViT murni menghasilkan 

Akurasi lebih rendah (96%) dan Presisi katarak jatuh di angka 0,75 akibat 18 kasus 

False Positive. Hambatan atensi global ViT terhadap noise visual (artifak 

pencahayaan dan debu lensa sebesar 8,93% dari data) berhasil diredam oleh batas 

keputusan non-linear XGBoost. Penelitian ini membuktikan model hibrida ini 

menghasilkan diagnosis yang lebih selektif dan andal untuk diimplementasikan 

pada sistem pendukung keputusan klinis masa depan bagi praktisi medis. 

Kata kunci: Katarak, Vision Transformer, XGBoost, Model Hibrida, Citra 

Fundus. 
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ABSTRACT 

 

Cataract disease is a primary cause of blindness that can be prevented if 

diagnosed early. However, manual examination of fundus images is often time-

consuming and heavily reliant on specialist expertise. This study aims to develop 

and comparatively analyze a cataract image classification model utilizing the 

Vision Transformer (ViT) architecture combined with a hybrid fine-tuning and 

eXtreme Gradient Boosting (XGBoost) approach. Experiments were conducted 

using secondary data from the Ocular Disease Intelligent Recognition (ODIR) 

repository, partitioned via the Holdout method into 80% training data and 20% 

unseen test data. To address class imbalance and prevent overfitting, a Stratified 

5-Fold Cross-Validation scheme was combined with internal Random 

Oversampling (ROS) within each fold. The research scenario compared an end-to-

end pure ViT model (baseline) against the Hybrid ViT-XGBoost model, where ViT 

acts as a feature extractor yielding 768-dimensional latent features from the CLS 

token, and XGBoost serves as the final decision tree ensemble classifier. Evaluation 

results on 684 unseen test samples demonstrated that the Hybrid ViT-XGBoost 

model achieved the best performance, reaching a global accuracy of 97%, with a 

cataract class precision of 0.85, recall of 0.84, and an F1-Score of 0.85. 

Conversely, the pure ViT model produced a lower global accuracy of 96% and its 

cataract precision dropped to 0.75 due to 18 False Positive cases. The global 

attention limitation of pure ViT against visual noise (lighting artifacts and lens dust 

comprising 8.93% of the data) was successfully mitigated by the non-linear 

decision boundaries of XGBoost. This study proves that the hybrid model delivers 

a more selective and reliable diagnosis, making it suitable for future clinical 

decision support systems for medical practitioners. 

Keywords: Cataract, Vision Transformer, XGBoost, Hybrid Model,  


