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ABSTRAK

Sistem Identifikasi Penyakit Pneumonia Menggunakan LightGBM
dengan GLRLM sebagai Ekstraksi Fitur Tekstur Citra Chest X-Ray

Pneumonia merupakan salah satu penyakit infeksi paru-paru yang
masih menjadi penyebab utama kematian di dunia. Proses diagnosis
pneumonia melalui citra Chest X-ray secara manual sangat bergantung
pada ketelitian radiolog sehingga berpotensi menimbulkan subjektivitas
dalam penentuan hasil diagnosis. Oleh karena itu, penelitian ini bertujuan
untuk mengembangkan sistem identifikasi penyakit pneumonia secara
otomatis menggunakan metode Light Gradient Boosting Machine
(LightGBM) dengan Gray Level Run Length Matrix (GLRLM) sebagai
teknik ekstraksi fitur tekstur citra. Dataset yang digunakan adalah Chest
X-ray Pneumonia yang diperoleh dari website Kaggle dan terdiri atas dua
kelas, yaitu normal dan pneumonia. Tahapan penelitian meliputi
preprocessing citra berupa resize bilinear berukuran 256 × 256 piksel
untuk menyeragamkan ukuran citra. Citra hasil preprocessing selanjutnya
diekstraksi menggunakan metode GLRLM untuk menghasilkan fitur
tekstur yang digunakan sebagai masukan pada model klasifikasi
LightGBM. Evaluasi kinerja model dilakukan menggunakan metode
K-Fold Cross Validation dengan nilai k = [10 k]. Hasil pengujian
menunjukkan bahwa model LightGBM berbasis fitur GLRLM mampu
mencapai nilai akurasi sebesar 92.56%, sensitivitas sebesar 94.19%, dan
spesifisitas sebesar 88%. Hasil tersebut menunjukkan bahwa metode yang
diusulkan memiliki kinerja klasifikasi yang baik dan berpotensi digunakan
sebagai sistem pendukung dalam proses identifikasi pneumonia berbasis
citra medis.
Kata kunci: Pneumonia, Chest X-ray, GLRLM, LightGBM

xvii



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://digilib.uinsa.ac.id/ http://digilib.uinsa.ac.id/ http://digilib.uinsa.ac.id/  

ABSTRACT

Pneumonia disease identification system using lightGBM with
GLRLM as chest x-ray image texture feature extraction

Pneumonia is one of the leading causes of death worldwide and
remains a major infectious disease affecting the lungs. The manual
diagnosis of pneumonia using Chest X-ray images highly depends on the
radiologist’s expertise, which may introduce subjectivity in the diagnostic
decision-making process. Therefore, this study aims to develop an
automated pneumonia identification system using the Light Gradient
Boosting Machine (LightGBM) method combined with the Gray Level Run
Length Matrix (GLRLM) as a texture feature extraction technique. The
dataset used in this study was the Chest X-ray Pneumonia dataset obtained
from the Kaggle website, consisting of two classes, namely normal and
pneumonia. The research stages included image preprocessing through
bilinear resize to a resolution of 256 × 256 pixels to ensure uniform image
size. The preprocessed images were then processed using the GLRLM
method to extract texture features, which served as input for the LightGBM
classification model. Model performance was evaluated using the K-Fold
Cross Validation method with k = 10. The experimental results showed
that the proposed LightGBM model based on GLRLM features achieved an
accuracy of 92.56%, a sensitivity of 94.19%, and a specificity of 88.00%.
These results indicate that the proposed method demonstrates good
classification performance and has the potential to be utilized as a
decision-support system for pneumonia identification based on medical
imaging.
Keywords: Pneumonia, Chest X-ray, GLRLM, LightGBM
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Löffler, M. T., Kirschke, J. S., Baum, T., and Subburaj, K. (2021). Multi-
detector computed tomography (mdct) imaging: Association of bone
texture parameters with finite element analysis (fea)-based failure load
of single vertebrae and functional spinal units. Quantitative Imaging in
Medicine and Surgery, 11(6):2706–2722.

Stotts, C. et al. (2023). Pneumonia-induced inflammation, resolution and
cardiovascular risk. Circulation Research.

156



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://digilib.uinsa.ac.id/ http://digilib.uinsa.ac.id/ http://digilib.uinsa.ac.id/  

Syafei, R. M. et al. (2023). Machine learning model using extreme gradient
boosting (xgboost) feature importance and light gradient boosting
machine (lightgbm) to improve accurate prediction of bankruptcy.
Recursive Journal of Informatics, 1(2):64–72.

Tang, X., Zhang, Z., and Wang, S. (2020). Comparative study of texture
features based on glcm and glrlm for medical image classification.
Biomedical Signal Processing and Control, 62:102091.

Thibault, G., Angulo, J., and Meyer, F. (2021). Texture indexes and gray
level run length matrix: A comparative analysis in radiomics. Medical
Physics, 48(9):4710–4723.

Triwijoyo, B. K. and Adil, A. (2021). Analisis pengubahan ukuran
citra medis menggunakan algoritma interpolasi bikubik. Jurnal Ilmu
Komputer, 14(2):–. Jurnal Manajemen Perangkat Lunak.

Truong, J. and Ashurst, J. V. (2023). Pneumocystis jirovecii pneumonia.
StatPearls Publishing, Treasure Island, FL.

Wang, J., Gao, X., Zhang, S., and Zhang, Y. (2023). Machine-learning
methods based on the texture and non-texture features of mri for the
preoperative prediction of sentinel lymph node metastasis in breast
cancer. Translational Cancer Research, 12(12):3471–3485.

Wang, Y. and Wang, T. (2020). Application of improved lightgbm model in
blood glucose prediction. Applied Sciences, 10(9):3227.

Wibowo, A. (2021). Tingkat akurasi pemeriksaan ultrasonografi paru pada
diagnosis pneumonia: Evidence-based case report. Jurnal Respirasi
Indonesia, 41(2):141–146.

Wibowo, H., Nurdiyanto, H., and Rahmawati, N. (2022). Feature extraction
of lung x-ray images using glrlm and machine learning. In Procedia
Computer Science, volume 197, pages 375–382.

World Health Organization (2023). Pneumonia. https://www.

who.int/news-room/fact-sheets/detail/pneumonia.
Accessed: 20 October 2025.

157

https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/news-room/fact-sheets/detail/pneumonia

	5293871c05beeca1a0c5ae03c342f7e2192f65493e14ca219a16e75d4b9c8463.pdf
	HALAMAN JUDUL

	6c87c2bb66e60703eacce72600450aef5ff3d54305f8c79484390ab3f8143777.pdf
	5293871c05beeca1a0c5ae03c342f7e2192f65493e14ca219a16e75d4b9c8463.pdf
	MOTTO
	PERSEMBAHAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	ABSTRAK
	ABSTRACT
	PENDAHULUAN
	Latar Belakang Masalah
	Rumusan Masalah
	Tujuan Penelitian
	Manfaat Penelitian
	Batasan Masalah
	Sistematika Penulisan

	TINJAUAN PUSTAKA
	Pneumonia
	Preprocessing
	Citra Digital
	Citra Warna (RGB)
	Citra Grayscale
	Citra Biner

	K-Fold Cross Validation
	GLRLM
	SRE (Short Run Emphasis)
	LRE (Long Run Emphasis)
	GLN (Gray Level Nonuniformity)
	RLN (Run Length Nonuniformity)
	RP (Run Percentage)
	LGRE (Low Gray-level Run Emphasis)
	HGRE (High Gray-level Run Emphasis)
	SRLGE (Short Run Low Gray-level Emphasis)
	SRHGE (Short Run High Gray-level Emphasis)
	LRLGE (Long Run Low Gray-level Emphasis)
	LRHGE (Long Run High Gray-level Emphasis)
	GLV (Gray Level Variance)
	RLV (Run Length Variance)

	LightGBM
	Evaluasi sistem (confusion matrix)
	Akurasi
	Sensitivitas
	Spesifitas

	Integrasi Keilmuan
	Menjaga Lingkungan dalam Perspektif Islam
	Klasifikasi dalam kajian Islam


	METODE PENELITIAN
	Jenis Penelitian
	Jenis dan Sumber Data
	Tahapan Penelitian
	Input Data Image Chest X-ray
	Preprocessing
	Ekstraksi Fitur
	Klasifikasi
	Evaluasi Hasil
	Skema Uji Coba Tuning Parameter

	HASIL DAN PEMBAHASAN
	Input Dataset
	Preprocessing
	Ekstraksi Fitur
	Klasifikasi LightGBM
	Training
	Testing

	Pengujian Model dan Evaluasi Sistem
	Analisis dan Interpretasi Hasil
	GUI Deteksi Penyakit Pneumonia
	Integrasi Keilmuan (Teknologi dalam Perpektif Islam)

	PENUTUP
	Kesimpulan
	Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	Pohon Keputusan ke-1 LightGBM
	Pohon Keputusan ke-2 LightGBM
	Pohon Keputusan ke-29 LightGBM
	Pohon Keputusan ke-56 LightGBM
	Pohon Keputusan ke-57 LightGBM
	Pohon Keputusan ke-58 LightGBM


