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ABSTRAK 
 

Nama Mahasiswa / NPM  : Mohammad Agil Rofiqul Zein / 21081010117 

Judul Skripsi                     :

  

ANALISIS PERFORMANSI MODEL VGG-16 

DAN VGG-16-ELM BERDASARKAN VARIASI 

UKURAN INPUT CITRA DAN BALANCING 

DATA UNTUK KLASIFIKASI PNEUMONIA 

Dosen Pembimbing          : 1. Dr. Basuki Rahmat, S.Si. MT. 

 2. Eva Yulia Puspaningrum, S.Kom., M.Kom. 

 

 

Pneumonia merupakan penyakit paru-paru yang dapat dideteksi melalui 

citra X-ray dada. Penelitian ini bertujuan untuk meningkatkan akurasi dan efisiensi 

diagnosis otomatis dengan menganalisai performa dua model deep learning, yaitu 

VGG-16 dan kombinasi VGG-16 dengan Extreme Learning Machine (ELM), 

dalam klasifikasi pneumonia. Fokus penelitian terletak pada analisis pengaruh 

variasi ukuran input citra (150×150, 200×200, 224×224, 256×256, dan 300×300 

piksel) serta penerapan teknik balancing data menggunakan Random Over 

Sampling (ROS). Dataset yang digunakan terdiri dari 5.856 citra X-ray yang terbagi 

ke dalam dua kelas: NORMAL dan PNEUMONIA. Tahapan preprocessing 

mencakup resize, normalisasi, pembagian data, dan augmentasi. Evaluasi performa 

dilakukan menggunakan metrik akurasi, presisi, recall, dan F1-score. Hasil 

penelitian menunjukkan bahwa ukuran input 200×200 memberikan hasil terbaik 

pada seluruh skenario. Model VGG-16 tanpa ROS menghasilkan akurasi tertinggi 

sebesar 96,59% dan F1-score sebesar 97,69%. Sementara itu, kombinasi VGG-16-

ELM menunjukkan peningkatan performa saat ROS diterapkan. Temuan ini 

menegaskan bahwa arsitektur model, teknik balancing data, dan ukuran input citra 

memainkan peran penting dalam akurasi klasifikasi, serta dapat mendukung 

pengembangan sistem diagnosis pneumonia berbasis kecerdasan buatan. 

 

Kata Kunci : Pneumonia, VGG-16, Extreme Learning Machine, Random Over 

Sampling, Klasifikasi Citra, Deep Learning. 
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ABSTRACT 

 

Student Name / NPM   : Mohammad Agil Rofiqul Zein / 21081010117 

Thesis            : ANALYSIS OF THE PERFORMANCE OF THE 

VGG-16 AND VGG-16-ELM MODELS BASED 

ON VARIATIONS IN IMAGE INPUT SIZE AND 

DATA BALANCING FOR PNEUMONIA 

CLASSIFICATION 

Advisors           : 1. Dr. Basuki Rahmat, S.Si. MT. 

 2. Eva Yulia Puspaningrum, S.Kom., M.Kom. 

 

 

Pneumonia is a lung disease that can be detected through chest X-ray 

images. This study aims to improve the accuracy and efficiency of automatic 

diagnosis by analyzing the performance of two deep learning models, namely VGG-

16 and the combination of VGG-16 with Extreme Learning Machine (ELM), in 

pneumonia classification. The focus of the research is on analyzing the effect of 

variations in input image sizes (150×150, 200×200, 224×224, 256×256, and 

300×300 pixels) and applying data balancing techniques using Random Over 

Sampling (ROS). The dataset used consists of 5,856 X-ray images divided into two 

classes: NORMAL and PNEUMONIA. The preprocessing stages include resizing, 

normalization, data splitting, and augmentation. Performance evaluation is 

conducted using accuracy, precision, recall, and F1-score metrics. The research 

results show that an input size of 200×200 yields the best results across all 

scenarios. The VGG-16 model without ROS achieved the highest accuracy of 

96.59% and an F1-score of 97.69%. Meanwhile, the VGG-16-ELM combination 

demonstrated improved performance when ROS was applied. These findings 

emphasize that model architecture, data balancing techniques, and image input size 

play a crucial role in classification accuracy and can support the development of 

artificial intelligence-based pneumonia diagnostic systems. 

 

Keywords : Pneumonia, VGG-16, Extreme Learning Machine, Random Over 

Sampling, Image Classification, Deep Learning. 
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