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Komparasi Model Vision Tranformer, Swin dan Data-efficient

Image Transformers untuk Deteksi Kanker Kulit

Haura Putry Yasha

ABSTRAK

Deteksi dini kanker kulit menjadi tantangan penting dalam bidang Sistem
Informasi kesehatan karena masih banyak metode konvensional yang
bergantung pada pemeriksaan visual atau biopsi yang memakan waktu, biaya,
dan rentan kesalahan. Oleh karena itu, diperlukan sistem pendeteksian
otomatis berbasis kecerdasan buatan yang efisien dan akurat. Penelitian ini
menggunakan pendekatan Vision Transformer untuk mendeteksi kanker
kulit, dengan mengkomparasikan tiga arsitektur deep learning, yaitu Vision
Transformer, Swin Transformer, dan Data-efficient Image Transformer.
Pemilihan metode ini didasarkan pada kemampuan Transformer dalam
memahami data citra kompleks serta terbukti unggul dalam berbagai tugas
klasifikasi. Penelitian ini bertujuan untuk merancang, membandingkan, dan
mengevaluasi performa ketiga model tersebut dalam mendeteksi dua jenis
kanker kulit, yaitu melanoma dan seborrheic keratosis. Metode yang
digunakan mengikuti tahapan Knowledge Discovery in Databases, dimulai
dari pemilihan data, pra-pemrosesan, transformasi, pelatihan model, hingga
evaluasi hasil dengan metrik akurasi, sensitivitas, spesifisitas, dan Area
Under Curve. Hasil pengujian menunjukkan bahwa Data-efficient Image
Transformer unggul dalam sensitivitas (0,90) dan Area Under Curve (0,92),
menjadikannya cocok untuk tahap skrining awal. Sementara itu, Swin
Transformer memiliki spesifisitas tertinggi (0,97) dan akurasi terbaik (0,90),
yang sesuai untuk verifikasi diagnosis. Vision Transformer menunjukkan
performa seimbang dengan Area Under Curve sebesar 0,91. Penelitian ini
dilaksanakan dalam program Magang Merdeka Belajar Kampus Merdeka
Project Independent selama 640 jam kerja dari bulan Februari hingga Juni
2025.

Kata kunci: Data-efficient Image Transformer, Deteksi Citra Medis, Kanker
Kulit, Swin Transformer, Vision Transformer.
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Comparison of Vision Transformer, Swin and Data-efficient Image

Transformers Models for Skin Cancer Detection

Haura Putry Yasha

ABSTRACT (English)

Early detection of skin cancer remains a critical challenge in the field of
health information systems due to the continued reliance on conventional
methods such as visual examination or biopsy, which are time-consuming,
costly, and prone to human error. Therefore, an efficient and accurate
artificial intelligence-based detection system is urgently needed. This study
applies the Vision Transformer approach to skin cancer detection by
comparing three deep learning architectures: Vision Transformer, Swin
Transformer, and Data-efficient Image Transformer. These models were
selected for their proven capabilities in handling complex image data and
their strong performance in various classification tasks. The objective of this
research is to design, compare, and evaluate the performance of the three
models in detecting two types of skin cancer: melanoma and seborrheic
keratosis. The methodology follows the stages of Knowledge Discovery in
Databases, including data selection, preprocessing, transformation, model
training, and performance evaluation using accuracy, sensitivity, specificity,
and area under the curve. The test results indicate that the Data-efficient
Image Transformer outperforms in sensitivity (0.90) and area under the curve
(0.92), making it ideal for early screening. Meanwhile, Swin Transformer
achieves the highest specificity (0.97) and the best overall accuracy (0.90),
making it suitable for diagnosis verification. The Vision Transformer
demonstrates balanced performance with an area under the curve of 0.91.
This research was conducted as part of the Independent Project of the
Merdeka Belajar Kampus Merdeka internship program, completed over 640
working hours from February to June 2025.

Keywords: Data-efficient Image Transformer, Medical Image Detection, Skin
Cancer, Swin Transformer, Vision Transformer.
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