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SEGMENTASI KANKER PROSTAT DARI GAMBAR MRI  

MENGGUNAKAN 3D NNU-NET 

 Nicholas Alven Gandra 

 

ABSTRAK 
 

Penelitian ini bertujuan mengembangkan dan mengevaluasi model nnU-Net 3D 
otomatis untuk segmentasi volumetrik kelenjar prostat keseluruhan dan tumor 
prostat pada gambar MRI multiparametrik, guna mengurangi ketergantungan 
segmentasi manual yang memakan waktu dan bergantung keahlian, serta 
mendukung diagnosis serta perencanaan pengobatan kanker prostat yang akurat. 
Arsitektur model berbasis nnU-Net v2 dengan konfigurasi pemrosesan resolusi 
penuh 3D, termasuk pra-pemrosesan otomatis, resampling intensitas, augmentasi 
data, dan optimalisasi topologi jaringan disesuaikan data input; pelatihan dilakukan 
di PyTorch dengan akselerasi GPU CUDA menggunakan subset dataset MRI 
prostat teranotasi, checkpoint optimal dipilih dari skor pseudo Dice EMA tertinggi 
pada validasi, sementara evaluasi pada subset tes independen via inferensi kasus 
tunggal diukur dengan Koefisien Kesamaan Dice (DSC) untuk kelenjar dan tumor. 
Model secara otomatis memilih konfigurasi optimal, menghasilkan pelatihan stabil 
tanpa overfitting, dengan pseudo Dice 0,9121 untuk kelenjar prostat (label 1) dan 
0,7631 untuk tumor (label 2), loss pelatihan -0,7162, serta loss validasi -0,7514, 
pada evaluasi data tes tak terlihat Pasien ID 952, DSC capai 0,911 untuk kelenjar 
keseluruhan dan 0,621 untuk tumor, didukung visualisasi 2D/3D yang 
menunjukkan kontur halus selaras ground truth serta deteksi tumor efektif meski 
lesi kecil menantang. Dibandingkan studi prior, model ini unggul atas penelitian 
sebelumnya yang menggunakan U-Net, biparametric U-Net, 3D Retina U-Net, U-
Net 3D Grad-CAM, dan MRRN-DS, khususnya akurasi volumetrik lesi kecil.  
 
Kata kunci: Deep Learning 3D, Kanker Prostat, MRI, nnU-Net, Segmentasi  
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PROSTATE CANCER SEGMENTATION FROM MRI IMAGES 

USING 3D NNU-NET 

Nicholas Alven Gandra 

 

ABSTRACT 
 

This study aims to develop and evaluate an automated 3D nnU-Net model for 
volumetric segmentation of the entire prostate gland and prostate tumors in multi-
parametric MRI images, with the goal of reducing reliance on time-consuming and 
expertise-dependent manual segmentation, while supporting accurate diagnosis 
and treatment planning for prostate cancer. The model architecture is based on the 
nnU-Net v2 framework with 3D full-resolution processing configuration, including 
automated preprocessing, intensity resampling, data augmentation, and network 
topology optimization tailored to the input data; training was conducted in a 
PyTorch environment with CUDA GPU acceleration using a subset of annotated 
prostate MRI datasets, with the optimal checkpoint selected based on the highest 
exponential moving average (EMA) pseudo Dice score during validation, while 
evaluation on an independent test subset via single-case inference was measured 
using the Dice Similarity Coefficient (DSC) for the gland and tumors. The model 
automatically selected an optimal configuration, yielding stable training without 
overfitting, with pseudo Dice scores of 0.9121 for the prostate gland (label 1) and 
0.7631 for the tumor (label 2), training loss of -0.7162, and validation loss of -
0.7514, on evaluation of unseen test data from Patient ID 952, DSC reached 0.911 
for the entire gland and 0.621 for the tumor, supported by 2D/3D visualizations 
showing smooth contours aligned with ground truth and effective tumor detection 
despite challenges with small lesions. Compared to prior studies using U-Net, 
biparametric U-Net, 3D Retina U-Net, U-Net 3D with Grad-CAM, and MRRN-DS, 
this model outperforms them, particularly in volumetric accuracy for small lesions. 

 
Keywords: Deep Learning 3D, MRI, nnU-Net, Prostate Cancer, Segmentation 
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