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PENERAPAN ARSITEKTUR U-NET UNTUK SEGMENTASI 

PENYAKIT GINJAL KRONIS PADA CITRA MEDIS 

 Francesco Tony 

ABSTRAK 

 

Penyakit ginjal kronis (Chronic Kidney Disease/CKD) merupakan salah satu 

masalah kesehatan global yang sering disertai komplikasi seperti munculnya 

tumor ginjal. Deteksi dini dan segmentasi area ginjal serta tumor menjadi 

langkah penting dalam diagnosis dan perencanaan terapi. Penelitian ini 

mengimplementasikan metode segmentasi citra CT ginjal berbasis U-Net 

dengan berbagai arsitektur backbone convolutional neural network (CNN), 

yaitu EfficientNetB7, VGG19, MobileNetV2, ResNet50, dan DenseNet121. 

Dataset yang digunakan adalah KiTS19, yang berisi citra CT ginjal beserta 

anotasi segmentasi manual oleh ahli radiologi. Evaluasi kinerja dilakukan 

menggunakan metrik Mean Dice Coefficient (MDC). Hasil terbaik diperoleh 

pada U-Net dengan backbone DenseNet121, mencapai MDC sebesar 0,8384, 

yang menunjukkan peningkatan akurasi signifikan dibandingkan arsitektur 

lainnya. Temuan ini mengindikasikan bahwa model U-Net dengan backbone 

DenseNet121 efektif dalam mempertahankan detail spasial dan memfasilitasi 

aliran informasi antar layer, sehingga cocok diterapkan untuk segmentasi 

kompleks seperti tumor ginjal. Dengan optimalisasi lebih lanjut seperti 

augmentasi data yang agresif dan penyesuaian fungsi loss yang lebih 

kompleks, kinerja model diperkirakan dapat ditingkatkan lebih jauh. 

 

Kata kunci: Segmentasi, U-Net, Backbone, Tumor, Deep Learning. 
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APPLICATION OF U-NET ARCHITECTURE FOR CHRONIC 

KIDNEY DISEASE SEGMENTATION IN MEDICAL IMAGES 

Francesco Tony 

ABSTRACT (English) 

 

Chronic kidney disease (CKD) is a global health problem that is often 

accompanied by complications such as the appearance of kidney tumors. 

Early detection and segmentation of kidney area and tumor are important 

steps in diagnosis and therapy planning. This study implements a U-Net-

based kidney CT image segmentation method with various backbone 

convolutional neural network (CNN) architectures, namely EfficientNetB7, 

VGG19, MobileNetV2, ResNet50, and DenseNet121. The dataset used is 

KiTS19, which contains kidney CT images along with manual segmentation 

annotations by radiologists. Performance evaluation was performed using 

the Mean Dice Coefficient (MDC) metric. The best results were obtained for 

U-Net with DenseNet121 backbone, achieving an MDC of 0.8384, which 

shows a significant improvement in accuracy compared to other 

architectures. This finding indicates that DenseNet121 is effective in 

preserving spatial details and facilitating information flow between layers, 

making it suitable for complex segmentation such as kidney tumors. With 

further optimizations such as aggressive data augmentation and adjustment 

of more complex loss functions, the performance of the model is expected to 

be further improved. 

 

 

Keywords: Segmentation, U-Net, Backbone, Tumor, Deep Learning. 
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