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ABSTRAK 

 

Nama Mahasiswa /NPM  : Muhammad Iqmal Basori  /  21081010297 

Judul Skripsi                     : Klasifikasi tingkat keparahan Retinopati Diabetik 

menggunakan Stacking Ensemble dengan 

EfficientNet V2-S, ResNet50, dan DenseNet121 

Dosen Pembimbing          : 1. Dr. Ir. I Gede Susrama Mas Diyasa, ST. MT. IPU 

 2. Hendra Maulana, S.Kom., M.Kom 

 

 

Retinopati diabetik merupakan komplikasi mikrovaskuler diabetes melitus yang dapat 

menyebabkan kebutaan permanen jika tidak terdeteksi dan ditangani secara dini. 

Deteksi manual memerlukan waktu lama dan terbatas pada ketersediaan tenaga ahli, 

sehingga sistem Computer-Aided Diagnosis (CAD) berbasis deep learning menjadi 

solusi penting untuk skrining massal. Penelitian ini bertujuan mengembangkan sistem 

klasifikasi tingkat keparahan Retinopati diabetik menggunakan Stacking Ensemble 

yang mengintegrasikan tiga arsitektur CNN pre-trained: EfficientNetV2-S, ResNet50, 

dan DenseNet121 sebagai base learners dengan Gradient Boosting Classifier sebagai 

meta-learner. Dataset merupakan gabungan dari APTOS 2019, IDRiD, dan Messidor-

2 dengan total 5.922 citra fundus retina yang melalui tahap pra-pemrosesan ROI 

Extraction, Gamma correction, CLAHE, dan Resizing. Setiap base learner dilatih pada 

tiga skenario pembagian dataset (80:10:10, 70:15:15, dan 60:20:20) dengan tiga 

metode sampling (Random sampling, Undersampling, dan No Augmentation), 

menghasilkan total 36 model. Hasil evaluasi menunjukkan bahwa EfficientNetV2-S 

mencapai performa terbaik pada skenario 70:15:15 dengan Random sampling, 

mencapai akurasi 83,11%, Precision 0,8304, recall 0,8311, F1-Score 0,8289, dan 

QWK 0,9298. Metode Stacking Ensemble pada konfigurasi yang sama mencapai 

akurasi 82,78% dan QWK 0,9293. Penelitian ini membuktikan bahwa pendekatan 

Ensemble learning dengan meta-learner Gradient Boosting mampu mengatasi 

penurunan performa model saat jumlah Data latih berkurang. Hal ini dilakukan dengan 

memanfaatkan pola-pola yang saling melengkapi dari tiga arsitektur model yang 

digunakan. 
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ABSTRACT 

 

Student Name / NPM       : Muhammad Iqmal Basori  /  21081010297 

Thesis Title                       : Classification of Diabetic Retinopathy Severity 

Levels using Stacking Ensemble with EfficientNet 

V2-S, ResNet50, and DenseNet121 

Advisor                             : 1. Dr. Ir. I Gede Susrama Mas Diyasa, ST. MT. IPU 

 2. Hendra Maulana, S.Kom., M.Kom 

 

 

Diabetic retinopathy is a microvascular complication of diabetes mellitus that can 

cause permanent blindness if Not detected and treated early. Manual detection requires 

considerable time and is limited by the availability of expert personnel, making 

Computer-Aided Diagnosis (CAD) systems based on deep learning an important 

solution for mass screening. This research aims to develop a Diabetic retinopathy 

severity classification system using Stacking Ensemble that integrates three pre-

trained CNN architectures: EfficientNetV2-S, ResNet50, and DenseNet121 as base 

learners with Gradient Boosting Classifier as the meta-learner. The dataset is a 

combination of APTOS 2019, IDRiD, and Messidor-2 with a total of 5,922 retinal 

fundus images that underwent preprocessing Stages of ROI Extraction, Gamma 

correction, CLAHE, and Resizing. Each base learner was trained on three dataset split 

scenarios (80:10:10, 70:15:15, and 60:20:20) with three sampling methods (Random 

sampling, Undersampling, and No Augmentation), resulting in a total of 36 models. 

Evaluation results show that EfficientNetV2-S achieved the best performance in the 

70:15:15 scenario with Random sampling, achieving an Accuracy of 83.11%, 

Precision of 0.8304, recall of 0.8311, F1-Score of 0.8289, and QWK of 0.9298. The 

Stacking Ensemble method with the same configuration achieved an Accuracy of 

82.78% and QWK of 0.9293. This research demonstrates that the Ensemble learning 

approach with Gradient Boosting meta-learner is capable of overcoming model 

performance degradation when the amount of training Data is reduced. This is 

achieved by leveraging complementary patterns from the three model architectures 

used. 
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