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ABSTRAK

Klasifikasi Citra Ultrasonografi Polycystic Ovary Syndrome (PCOS)
Menggunakan Vision Transformer

Polycystic Ovary Syndrome (PCOS) merupakan gangguan endokrin
utama penyebab infertilitas pada wanita usia reproduktif. Kondisi ini
ditandai oleh banyaknya kista kecil pada ovarium yang memicu
ketidakseimbangan hormon, mengganggu metabolisme, dan proses ovulasi.
World Health Organization (WHO) melaporkan sekitar 70% kasus PCOS
belum terdiagnosis, sehingga diperlukan deteksi dini yang lebih efektif.
Penelitian ini bertujuan untuk mengklasifikasikan penyakit PCOS
menggunakan metode Vision Transformer (ViT), salah satu algoritma deep
learning. Data yang digunakan berupa citra ultrasonografi (USG) ovarium
yang diambil dari Kaggle. ViT dipilih karena memiliki kemampuan dalam
memproses data citra secara global dan mempelajari representasi visual
yang lebih kompleks. Penelitian ini juga menerapkan dua pendekatan
penanganan ketidakseimbangan data secara terpisah, yaitu augmentasi data
dan SMOTETomek, untuk mengetahui pengaruh masing-masing terhadap
performa model. Hasil pengujian menunjukkan bahwa augmentasi data
menghasilkan performa terbaik, yaitu akurasi 96.5%, sensitivitas 98.43%,
spesifisitas 88.96%, dan F1-score 97.82%, dari hasil tuning
hyperparameter terbaik berupa num layers = 4, num heads = 8,
mlp dim = 512, dropout rate = 0.1, learning rate = 0.0003,
batch size = 16, dan epoch = 20. Sementara itu, SMOTETomek
menghasilkan akurasi 94.62%, sensitivitas 96.08%, spesifisitas 88.96%,
dan F1-score 96.61%, dari hasil tuning hyperparameter terbaik berupa
num layers = 4, num heads = 4, mlp dim = 1024, dropout rate = 0.1,
learning rate = 0.0003, batch size = 16, dan epoch = 7. Hasil tersebut
menunjukkan bahwa penanganan ketidakseimbangan data melalui
augmentasi lebih efektif dibandingkan SMOTETomek dalam
meningkatkan performa klasifikasi ViT. Secara keseluruhan, penelitian ini
membuktikan bahwa ViT mampu mengklasifikasikan citra USG ovarium
penderita PCOS dengan akurasi tinggi, sehingga berpotensi digunakan
sebagai alat bantu deteksi dini PCOS yang lebih efektif.

Kata kunci: Klasifikasi, Ovarium, PCOS, Vision Transformer
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ABSTRACT

Ultrasound Image Classification of Polycystic Ovary Syndrome
(PCOS) Using a Vision Transformer

Polycystic Ovary Syndrome (PCOS) is an endocrine disorder that is
the leading cause of infertility in women of reproductive age. This
condition is characterized by numerous small cysts in the ovaries, which
trigger hormonal imbalances, disrupt metabolism, and disrupt the ovulation
process. The World Health Organization (WHO) reports that
approximately 70% of PCOS cases remain undiagnosed, necessitating
more effective early detection. This study aims to classify PCOS using the
Vision Transformer (ViT) method, a deep learning algorithm. The data
used were ovary ultrasound (USG) images obtained from Kaggle. ViT was
chosen because of its ability to process image data globally and learn more
complex visual representations. This study also applies two separate
approaches to handling data imbalance, namely data augmentation and
SMOTETomek, to determine their respective effects on model
performance. Test results showed that data augmentation produced the best
performance, with an accuracy of 96.5%, a sensitivity of 98.43%, a
specificity of 88.96%, and an F1-score of 97.82%, using the best
hyperparameter tuning of number of layers = 4, number of heads = 8, mlp
dim = 512, dropout rate = 0.1, learning rate = 0.0003, batch size = 16, and
epochs = 20. Meanwhile, SMOTETomek produced an accuracy of 94.62%,
a sensitivity of 96.08%, a specificity of 88.96%, and an F1-score of
96.61%, using the best hyperparameter tuning of number of layers = 4,
number of heads = 4, mlp dim = 1024, dropout rate = 0.1, and learning rate
= 0.0003. Batch size = 16, and epoch = 7. These results indicate that
addressing data imbalance through augmentation is more effective than
SMOTETomek in improving ViT classification performance. Overall, this
study demonstrates that ViT is capable of classifying ovarian ultrasound
images of PCOS patients with high accuracy, thus potentially being used as
a more effective tool for early PCOS detection.

Keywords: Classification, Ovaries, PCOS, Vision Transformer
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