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ANALISIS KUALITAS CITRA PADA COMPUTED RADIOGRAPHY
DENGAN VARIASI KETEBALAN SUBJEK DAN PENYESUAIAN
SENSITIVITAS AUTOMATIC EXPOSURE CONTROL

ABSTRAK

Telah dilakukan penelitian mengenai analisis kualitas citra radiografi dengan
variasi ketebalan subjek dan penyesuaian sensitivitas Automatic Exposure Control
(AEC) dalam sistem computed radiography (CR). Tujuan penelitian adalah
mengevaluasi dampak variasi ketebalan subjek dan penyesuaian sensitivitas AEC
terhadap kualitas citra radiografi. Eksperimen dilakukan menggunakan fantom
Contrast Detail Resulation (CDR),dan,Polymethyl-methacrylate (PMMA) dengan
variasi ketebalan 10, 15,'20, dan 25 cm. Proses eksposi dilakukan pada tegangan 70
kV dengan nilai mAs yang disesuaikan secara otomatis oleh sistem AEC dan
dengan nilai Focus-to-Film Distance (FFD) ditetapkan di 100 cm. Analisis kualitas
citra dilakukan melalui peningkatan kontras citra Test Object Radiographic (TOR)
CDR sebesar 5% hingga 30% dengan interval 5%, diikuti dengan analisis profil
gray level. Setiap ketebalan PMMA, dilakukan tiga kali eksposi guna mengevaluasi
nilai Signal-to-Noise Ratio (SNR), kontras, dan Exposure Index (EI). Pengolahan
dan analisis citra dilakukan menggunakan perangkat lunak ImageJ. Uji statistik
terhadap parameter SNR, kontras, dan Exposure Index dilakukan menggunakan uji
one-way ANOVA dengan hasil yang didapatkan pada parameter SNR, kontras dan
Exposure Index yaitu p value 0,001, 0,202 dan 0,796. Hasil penelitian menunjukkan
bahwa citra TOR CDR pada ketebalan 10 cm dan citra PMMA pada ketebalan 15
cm menghasilkan kualitas citra yang optimal. Analisis ANOVA mengindikasikan
adanya perbedaan signifikan pada parameter SNR, yang menunjukkan penurunan
seiring dengan peningkatan ketebalan subjek. Namun, parameter kontras dan El
tidak menunjukkan perbedaan signifikan dan tetap berada dalam-.rentang diagnostik
yang optimal pada semua‘ketebalan.

Kata kunci: Automatic Exposure Control (AEC), Computed Radiography (CR),
Exposure Index (El), Fantom Contrast Detail Resulation (CDR), Polymethyl-
Methacrylate (PMMA)



IMAGE QUALITY ANALYSIS IN COMPUTED RADIOGRAPHY
WITH SUBJECT THICKNESS VARIATIONS AND SENSITIVITY
AND ADJUSMENT OF AUTOMATIC EXPOSURE CONTROL

ABSTRACT

A study was conducted to analyze the image quality of radiographic images
obtained using a Computed Radiography (CR) system by varying subject thickness
and adjusting the sensitivity of the Automatic Exposure Control (AEC). The aim
was to evaluate the impact of subject thickness and AEC sensitivity adjustment on
radiographic image quality. Experiments were performed using a Contrast Detail
Resolution (CDR) phantom and _Polymethyl-methacrylate (PMMA) with
thicknesses of 10, 15, 20, and 25 cm. Exposures were carried out at 70 kV, with the
mAs automatically adjusted by the AEC system, and a fixed Focus-to-Film Distance
(FFD) of 100 cm. Image quality analysis was performed by enhancing the contrast
of the Test Object Radiographic (TOR) CDR phantom images from 5% to 30% in
5% increments, followed by gray level profile analysis. For each PMMA thickness,
three exposures were conducted to evaluate Signal-to-Noise Ratio (SNR), contrast,
and Exposure Index (El). Image processing and analysis were conducted using
ImageJ software. Statistical analysis using one-way ANOVA revealed p-values of
0.001, 0.202, and 0.796 for SNR, contrast, and El, respectively. The results
indicated that the TOR CDR image at a thickness of 10 cm and the PMMA image
at a thickness of 15 cm provided optimal image quality. ANOVA analysis revealed
a significant difference in the SNR parameter, showing a decrease as subject
thickness increased. In contrast, the contrast and El parameters showed no
significant differences and remained within the optimal diagnostic range across all
thicknesses.

Keywords: Automatic’ Exposure Control (AEC), Computed Radiography (CR,
Exposure Index (El), Contrast Detail Resulation (CDR) phantom, Polymethyl
Methacrylate (PMMA).
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