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PENDEKATAN ALGORITMA PEMROSESAN GAMBAR DAN
TRANSFORMER UNTUK DETEKSI KANKER PROSTAT

MELALUI CITRA MAGNETIC RESONANCE IMAGING (MRI)

Kimi Axel Wijaya

ABSTRAK

Kanker prostat merupakan salah satu jenis kanker yang paling umum dan
mematikan di kalangan pria, termasuk di Indonesia. Penelitian ini bertujuan
untuk mengembangkan model deep learning berbasis transformer, yaitu
Vision Transformer (ViT) dan Data-efficient Image Transformer (DeiT), dan
juga teknik pemrosesan citra guna mendeteksi metastasis kanker prostat dari
citra MRI secara akurat, dan untuk meningkatkan akurasi model, penelitian
ini juga menggunakan teknik pemrosesan citra, seperti Gaussian Filter, Sobel
Filter, dan Gabor Filter. Model ini diharapkan dapat mendukung diagnosis
lebih dini dan efektif untuk mengurangi angka kematian akibat kanker
prostat. Proses pembuatan model transfer learning yang mengacu pada
tahapan Knowledge Discovery in Databases (KDD) yang dimulai dengan
seleksi data, praproses data, transformasi data, pemodelan, dan evaluasi. Hasil
menunjukkan bahwa model ViT dengan filter Sobel mencapai akurasi
pelatihan 99,33% dan akurasi validasi 89,76%, sementara model DeiT
menunjukkan kinerja yang lebih stabil tanpa pemrosesan citra dengan akurasi
pelatihan 93,85% dan akurasi validasi 86,12%. Penelitian ini diharapkan
dapat memberikan kontribusi signifikan dalam deteksi dini kanker prostat dan
meningkatkan efektivitas diagnosis, serta menjadi referensi bagi
pengembangan teknologi medis di masa depan.

Kata kunci: Deep Learning, Kanker Prostat, Magnetic Resonance Imaging,
Pemrosesan Citra, Transformer
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IMAGE PROCESSING ALGORITHM AND TRANSFORMER

APPROACH FOR PROSTATE CANCER DETECTION VIA

MAGNETIC RESONANCE IMAGING (MRI)

Kimi Axel Wijaya

ABSTRACT (English)

Prostate cancer is one of the most prevalent and lethal forms of cancer
among men, including in Indonesia. This study aims to develop a deep
learning model based on transformers, specifically the Vision Transformer
(ViT) and Data-efficient Image Transformer (DeiT), alongside image
processing techniques to accurately detect prostate cancer metastasis from
MRI images. To enhance model accuracy, image processing techniques such
as Gaussian Filter, Sobel Filter, and Gabor Filter are employed. The
proposed model is anticipated to facilitate earlier and more effective
diagnoses, ultimately reducing mortality rates associated with prostate
cancer. The model development process follows the Knowledge Discovery in
Databases (KDD) framework, which encompasses data selection, data
preprocessing, data transformation, modeling, and evaluation. The results
indicate that the VIiT model utilizing the Sobel filter achieved a training
accuracy of 99.33% and a validation accuracy of 89.76%. In contrast, the
DeiT model demonstrated more stable performance without image
processing, attaining a training accuracy of 93.85% and a validation
accuracy of 86.12%. This research is expected to make a significant
contribution to the early detection of prostate cancer, enhance diagnostic
effectiveness, and serve as a reference for future advancements in medical
technology..

Keywords: Deep Learning, Prostate Cancer, Image Processing, Magnetic
Resonance Imaging, Transformer
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