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ABSTRAK

Optimasi Faktor Eksposi terhadap Kualitas Citra pada Computed
Radiography (CR) Phantom Thorax di Rumah Sakit Militer
Menggunakan Program Simulasi aRTist

Penelitian ini bertujuan untuk mengoptimalkan parameter eksposi
terhadap kualitas citra pada prosedur Computed Radiography (CR) thorax
menggunakan perangkat lunak simulasi aRTist. Simulasi dilakukan dengan
memodelkan sistem CR dan phantom thorax berbasis anatomi manusia
dewasa Asia. Model 3D ini dirancang untuk merepresentasikan kondisi klinis
secara realistis.  Lima variasi faktor eksposi yang umum digunakan di
fasilitas radiologi dipilih, yaitu: 565 kV / 10 mAs, 65 kV'/ 8 mAs, 75 kV / 4 mAs,
85 kV /2 mAs, dan 95 kV / £ mAs. Penilaian kualitas citra dilakukan dengan
metode kuantitatif menggunakan parameter Signal-to-Noise Ratio (SNR)
dan Contrast-to-Noise Ratio (CNR) pada lima area Region of Interest (ROI)
penting dalam citra thorax posteroanterior. Hasil menunjukkan bahwa
peningkatan tegangan tabung (kV) menghasilkan peningkatan nilai SNR
namun menurunkan CNR. Sementara ituj peningkatan arus-waktu (mAs)
memberikan peningkatan linier terhadap SNR dan.CNR hingga titik optimal.
Kombinasi parameter 65 kV. dan 8 mAs menunjukkan hasil kualitas citra
paling optimal dengan keseimbangan antara ketajaman dan kontras visual.
Diskusi menunjukkan bahwa pendekatan simulatif mampu mengevaluasi
kualitas pencitraan tanpa paparan langsung terhadap pasien.
Kesimpulannya, program simulasi aRTist terbukti efektif secara teknis dan
edukatif untuk menentukan parameter eksposi optimal dalam radiografi
thorax berbasis CR. Simulasi ini mendukung implementasi prinsip ALARA
(As Low As Reasonably Achievable) serta membantu pengambilan
keputusan dalam praktik klinis yang efisien dan aman.

Kata kunci : Computed Radiography, aRTist, phantom thorax, SNR, CNR,
radiasi, optimasi eksposi.
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ABSTRACT

Optimization of Exposure Factors for Image Quality in Thorax
Phantom Computed Radiography (CR) at a Military Hospital Using
the aRTist Simulation Program

This study aims to optimize exposure parameters affecting image
quality in thoracic Computed Radiography (CR) procedures using the
simulation software aRTist. The simulation.modeled a CR system and a
thorax phantom designed to resemble the anatomical structure of an adult
Asian male. The 3D model ‘was created to realistically represent clinical
conditions. Five “exposure variations commonly used in radiology
departments were tested: 55 kV / 10 mAs, 65 k\V'/ 8mAs, 75 kV /4 mAs, 85
kV /2 mAs, and-95 kV / 1 mAs. Image quality was quantitatively assessed
using Signal-to-Noise Ratio (SNR) and Contrast-to-Noise Ratio (CNR)
across five key Regions of Interest{ROIs) on posteroanterior thorax images.
Results indicate that increasing tube voltage (kV) tends to improve SNR
while reducing CNR. Conversely, increasing milliampere-seconds (mAs)
leads to linear improvements in both SNR“and/CNR up to an optimal point.
The 65 kV and 8 mAs setting provided the most balanced image quality in
terms of clarity and contrast. The findings confirm that a simulation-based
approach can effectively. evaluate image quality without subjecting patients
to direct radiation exposure. In conclusion; the aRTist simulation program
proves effective both technically and educationally in determining optimal
exposure parameters for thoracic CR imaging. This simulation supports the
implementation of the ALARA (As Low As Reasonably Achievable) principle
and aids clinical decision-making in a safe and efficient manner.

Keywords: Computed Radiography, aRTist, thorax phantom, SNR, CNR,

radiation dose, exposure optimization.
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