Korean J Digit Imaging Med : 49-53, 2011

&2 e

AL AN 2AAGS BRG] T AR} R #4

Analysis of Original and Processing Image by Control of
Exposure Dose, kVp in Digital Radiography

Bo Ra Kim - Sin Young Ryu - Jin Young Seok - Jun Gu Choi

Department of Radiological Science, Far East University
Abstract

Dynamic range on the digital detector can be a representation to the ratio of maximum and minimum
of pixel value, Wide dynamic range and post processing ability of the digital detector made difficult to
recognize visually to high or low dose images, We were evaluated a change of mean pixel value on the
original and processed image, when we controlled the kVp, mA, exposure time on the digital detector, On
the kVp of a constant condition, we were acquired an original and processed image by changes of mA,
exposure time, According to the thickness of the subject under the same conditions, to determine a
relation of pixel value and X-ray intensity, we used an aluminum step wedge, When mA and exposure
times were changed under the kVp of a constant condition, the X-ray intensity was decreased by the
reduction of the mean pixel value, In addition when kVp was increased in a constant condition of mAs,
the mean pixel value was increased according to the increment of the X-ray intensity, Therefore, low

kVp, high mA and short exposure time were a way to reduce a patient dose,
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Table 1. Pixel value of RAW data and DICOM data at the experiment 1 : 60 kVp, 10 mAs(sec was
changed)
T =2 50 mA(0.2s) 100 mA(0.1s) 150 mA(0.66s) 200 mA(0.05s)
10 mAs(RAW) 48780.353 49050.592 49407.613 49791.946
10 mAs(step wedge RAW) 50863.784 51450.506 51895.101 52526.952
10 mAs(DCM) 2835.258 2864.079 2881.717 2896.609
10 mAs(step wedge DCM) 2909.941 2950.753 2971.76 3003.387
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Table 2. Pixel value of RAW data and DICOM data at the experiment 2 : 60 kVp, 20 mAs(sec was

changed)
7 g 50 mA(0.4 s) 100 MA(0.2 s) 150 mA(0.13 s) 200 mA(0.1s )
20 mAs(RAW) 47875.665 48312.129 48643.112 48812.643
20 mAs(DCM) 2729.456 2781.698 2820.497 2837.214

Table 3. Pixel value of RAW data and DICOM data at the experiment 3 : 60 kVp, 40 mAs(sec was

changed)
T = 50 mA(1.25 s) 100 mA(2.5 s) 150 mA(3.75 s) 200 mA(5 s)
40 mAs(RAW) 46246.307 47089.719 47297131 47890.666
40 mAs(DCM) 2545.261 2637.972 2671.491 2739.397
10mAs(RAW)
50000 ———=
49000 - (o ¢
48000
E 47000
= 46000
I 45000
Al 44000
f 43000 === 10mAs(RAW)
T 42000
41000
40000
50mA(0.2s) 100mA(0.1s) 150mA(0.66s) 200mA(0.05s)
mAs
Fig. 1. Pixel value curve of RAW data at the
experiment 1 : 60 kVp, 10 mAs(sec was changed)
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Fig. 2. Pixel value curve of RAW data at the Fig. 3. Pixel value curve of RAW data at the

experiment 1 : 60 kVp, 20 mAs(sec was changed) experiment 1 : 60 kVp, 40 mAs(sec was changed)
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QA(Diag.) Image

o |

Fig. 4. Representation of pixel value according to X-ray transmission intensity

Table 4. Pixel value of RAW data and DICOM data at the experiment 2 : 40~100 kVp((Increased by

10), 10 mAs
Tz 40 kVp 50 kVp 60 kVp 70 kVp 80 kVp 90 kVp 100 kVp
10 mAs
(RAW) 61535.702  57792.031  50071.733  49055.579  48476.035 47919.734  47252.267
10 mAs
(DCM) 3279.866 3056.322 2905.884 2865.342 2800.99 2734.991 2656.737
kVpE W3 F9Z o He A Fho| Eolts AL
LomAS(RAW) % & AT oIt MUl FAT BAFH@AY
L e o4 BAHLKVP)ZE S7HHE Mol FrbeThE AL
60000 \ oHQlgh 4= Y SitH(Table 4)(Fig. 5)
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Fig. 5. Pixel value curve of RAW data at the
experiment 2 : 40 - 100 kVp((Increased by 10), 10
mAs
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