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ABSTRAK

Nama Mahasiswa/ NPM : MUH. IRSYAD DWI KURNIAWAN /
21081010127

Judul Skripsi . IMPLEMENTASI FEATURE FUSION
RESNET-50 DAN DENSENET-121 DENGAN
SCAM MECHANISM UNTUK KLASIFIKASI
PENYAKIT MATA PADA CITRA FUNDUS

Dosen Pembimbing . Dr. Eng. Ir. Anggraini Puspita Sari, ST., MT.
Achmad Junaidi, S.Kom, M.Kom.

Penelitian ini bertujuan untuk meningkatkan performa klasifikasi citra penyakit
mata melalui penerapan metode Feature Fusion yang menggabungkan dua
arsitektur pretrained ResNet-50 dan DenseNet-121, serta penerapan modul
perhatian SCAM (Spatial and Channel Attention Module). Pendekatan ini
dirancang untuk memanfaatkan kekuatan masing-masing model dalam
mengekstraksi fitur mendalam dan memperkuat representasi fitur penting secara
spasial maupun kanal, sehingga mampu menghasilkan prediksi yang lebih akurat
dan stabil. Dataset yang digunakan berasal dari sumber terbuka Eye Diseases
Classification pada platform Kaggle yang terdiri dari empat kelas citra, yaitu
Cataract, Diabetic Retinopathy, Glaucoma, dan Normal, dengan total 4.184 citra.
Seluruh data melalui proses preprocessing berupa resize, augmentasi (rotasi dan
flipping), serta normalisasi untuk memastikan konsistensi dan memperluas variasi
data pelatihan. Model kemudian dievaluasi menggunakan metrik accuracy,
precision, recall, dan F1-score guna menilai kinerja klasifikasi. Hasil pengujian
menunjukkan bahwa model gabungan ResNet-50 dan DenseNet-121 tanpa SCAM
mencapai akurasi tertinggi sebesar 94.52%, sedangkan model dengan SCAM
berhasil meningkatkan akurasi menjadi 95.48% dengan F1-score rata-rata
mendekati 0,94. Temuan ini menunjukkan bahwa penerapan modul SCAM secara
signifikan mampu meningkatkan kemampuan model dalam menyoroti fitur penting
pada citra fundus, sehingga menghasilkan sistem klasifikasi penyakit mata yang
lebih efektif, akurat, dan andal untuk mendukung proses deteksi dini berbasis citra
medis.

Kata kunci : Citra fundus, feature fusion, klasifikasi, penyakit mata, SCAM
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ABSTRACT

Student Name / NPM : MUH. IRSYAD DWI KURNIAWAN /
21081010127
Thesis Title . IMPLEMENTATION OF FEATURE FUSION

OF RESNET-50 AND DENSENET-121 WITH
SCAM MECHANISM FOR EYE DISEASE
CLASSIFICATION ON FUNDUS IMAGES

Advisors . Dr. Eng. Ir. Anggraini Puspita Sari, ST., MT.
Achmad Junaidi, S.Kom, M.Kom.

This study aims to improve the performance of eye disease image classification
through the implementation of the Feature Fusion method, which combines two
pretrained architectures, ResNet-50 and DenseNet-121, along with the application
of the SCAM (Spatial and Channel Attention Module). This approach is designed
to leverage the strengths of each model in extracting deep features and to enhance
the representation of important spatial and channel features, thereby producing
more accurate and stable predictions. The dataset used in this study was obtained
from the open-source Eye Diseases Classification dataset on the Kaggle platform,
consisting of four image classes: Cataract, Diabetic Retinopathy, Glaucoma, and
Normal, with a total of 4,184 images. All data underwent a preprocessing stage
that included resizing, augmentation (rotation and flipping), and normalization to
ensure consistency and increase the diversity of the training data. The model was
evaluated using the accuracy, precision, recall, and F1-score metrics to assess its
classification performance. The experimental results show that the combined
ResNet-50 and DenseNet-121 model without SCAM achieved a maximum accuracy
of 94.52%, while the model with SCAM improved the accuracy to 95.48% with an
average F1-score of approximately 0.94. These findings indicate that the
application of the SCAM module significantly enhances the model’s ability to
highlight important features in fundus images, resulting in a more effective,
accurate, and reliable eye disease classification system to support early detection
in medical imaging.

Keywords: Fundus images, feature fusion, classification, eye disease, SCAM
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