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ABSTRAK 

 

Nama :  Wulan Oktaviana 

Program Studi :  Teknik Informatika 

Judul :  Super Resolusi Chest X-Ray Images Pneumonia Menggunakan 

Generative Adversarial Networks (Gans) 

 

Citra medis beresolusi rendah sering kali menghambat proses diagnosis 

karena kehilangan detail penting. Penelitian ini bertujuan untuk meningkatkan 

kualitas citra X-Ray paru-paru beresolusi rendah menggunakan metode Super 

Resolution Generative Adversarial Network (SRGAN). Arsitektur SRGAN terdiri 

dari dua jaringan utama, yaitu Generator dan Discriminator, yang dilatih secara 

adversarial. Proses pelatihan menggunakan kombinasi fungsi loss L1, L2, Binary 

Cross Entropy (BCE), dan adversarial loss untuk menghasilkan citra resolusi tinggi 

(SR) yang lebih tajam dan mendetail. Model diuji pada dataset X-Ray dengan dua 

kategori, yaitu Paru-paru Normal dan Paru-paru Pneumonia. Evaluasi menggunakan 

metrik Peak Signal-to-Noise Ratio (PSNR) dan Structural Similarity Index (SSIM) 

menunjukkan peningkatan kualitas citra yang signifikan, dengan hasil terbaik sebesar 

32.71 dB untuk PSNR dan 0.8890 untuk SSIM. Selain evaluasi numerik, hasil SR juga 

divisualisasikan dan dibandingkan terhadap citra ground truth untuk menilai kualitas 

struktur visual. Model terbaik kemudian diimplementasikan ke dalam aplikasi web 

berbasis Flask, memungkinkan pengguna mengunggah citra LR dan memperoleh 

hasil SR secara otomatis. Hasil penelitian menunjukkan bahwa SRGAN memiliki 

potensi besar untuk mendukung peningkatan kualitas citra medis dalam praktik klinis. 

 

Kata kunci: Super Resolusi, Resolusi Rendah, Citra X-Ray, SRGAN, PSNR, SSIM 
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ABSTRACT 

 

Name : Wulan Oktaviana 

Department : Informatics 

Title : Super Resolution of Chest X-Ray Images for Pneumonia 

using Generative Adversarial Networks (GANs) 

 

Low resolution medical images often hinder the diagnostic process due to the 

loss of critical details. This study aims to enhance the quality of low-resolution chest 

X-ray images using the Super Resolution Generative Adversarial Network (SRGAN) 

method. The SRGAN architecture consists of two main networks, namely the 

Generator and Discriminator, which are trained adversarially. The training process 

utilizes a combination of L1, L2, Binary Cross Entropy (BCE), and adversarial loss 

functions to produce high-resolution (SR) images that are sharper and more detailed. 

The model was tested on a chest X-ray dataset with two categories: Normal and 

Pneumonia. Evaluation using Peak Signal-to-Noise Ratio (PSNR) dan Structural 

Similarity Index (SSIM) metrics showed a significant improvement in image quality, 

with the best results reaching 32.71 dB for PSNR and 0.8890 for SSIM. In addition to 

numerical evaluation, the SR results were also visualized and compared with the 

ground truth images to assess visual structural quality. The best-performing model 

was then deployed into a Flask-based web application, allowing users to upload LR 

images and automatically obtain SR results. The findings indicate that SRGAN has 

strong potential to support the enhancement of medical image quality in clinical 

practice. 

Keywords: Super Resolution, Low Resolution, X-Ray Images, SRGAN, PSNR, SSIM  
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