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INTISARI

Tumor otak merupakan salah satu penyakit berbahaya yang dapat
mengganggu fungsi sistem saraf pusat dan memerlukan deteksi dini untuk
meningkatkan peluang penanganan yang tepat. Magnetic Resonance Imaging
(MRI) menjadi salah satu metode pemeriksaan yang banyak digunakan karena
mampu menghasilkan citra otak dengan detail tinggi. Namun, proses identifikasi
tumor melalui citra MRI secara manual membutuhkan waktu, ketelitian, serta
bergantung pada pengalaman tenaga medis, sehingga berpotensi menimbulkan
perbedaan interpretasi. Penelitian ini bertujuan untuk membangun model
klasifikasi citra MRI otak menjadi dua kelas, yaitu “yes” (tumor) dan “no” (tidak
tumor), menggunakan pendekatan deep learning berbasis transfer learning. Model
yang digunakan adalah ResNet50 dan VGG16 dengan bobot awal ImageNet.
Dataset citra MRI dikonversi ke dalam format CSV metadata yang berisi path file,
ukuran gambar, ukuran file, dan label untuk memudahkan proses pengolahan data.
Data kemudian dibagi menjadi train, validation, dan test. Tahapan pelatihan
dilakukan menggunakan metode fine-tuning untuk meningkatkan performa model.
Evaluasi dilakukan menggunakan metrik loss, accuracy, precision, recall, f1-
score, dan ROC-AUC. Hasil penelitian menunjukkan bahwa pendekatan transfer
learning mampu memberikan performa klasifikasi yang baik pada dataset dua
kelas, serta dapat digunakan sebagai dasar pengembangan sistem pendukung
diagnosis tumor otak berbasis komputer untuk membantu proses analisis citra
MRI secara lebih cepat dan konsisten.

Kata kunci: Tumor Otak, Deep Learning, Transfer Learning, ResNet50, VGG16
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ABSTRACT

Brain tumors are serious diseases that may disrupt the central nervous
system and require early detection to improve treatment outcomes. Magnetic
Resonance Imaging (MRI) is widely used in clinical examinations because it
provides high-quality brain images with detailed anatomical information.
However, manual interpretation of MRI scans is time-consuming, requires high
accuracy, and strongly depends on the experience of medical experts, which may
lead to inconsistent assessments. This study aims to develop an automated
classification model for brain MRI images into two classes: “yes” (tumor) and
“no” (non-tumor), using deep learning with a transfer learning approach. Two
pre-trained convolutional neural network architectures, ResNet50 and VGGI6,
were implemented using ImageNet weights as the initial parameters. The MRI
dataset was converted into a CSV metadata format containing file paths, image
size, file size, and class labels to simplify preprocessing and dataset management.
The data were split into training, validation, and testing sets. Model training was
conducted using a fine-tuning strategy to improve classification performance. The
proposed models were evaluated using several metrics, including loss, accuracy,
precision, recall, f1-score, and ROC-AUC. The experimental results indicate that
transfer learning can achieve strong classification performance on a binary brain
tumor MRI dataset and can serve as a foundation for developing a computer-
aided diagnosis system to support faster and more conmsistent MRI analysis in
clinical settings.

Keyword: Brain Tumor, Deep Learning, Transfer Learning, ResNet50, VGG16
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