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Image Quality Evaluation of Medical Image Enhancement Parameters in the Digital
Radiography System

xFA
L3S, ZHA, DT
=)

R A E LT R R AR

Changsoo Kim(cszzim@cup.ac.kr), Se—Sik Kang(sskang@cup.ac.kr),
Seong-Jin Ko(sjko@cup.ac.kr)

YA g AR gl A ] o5 g5 WL XS AL, WHEA| Y EE (Detector) & ©]&
b 7 7HA] i ES AEete] - o] x| ZEA
sho}, AR o Al A- o8 Y S fIte] A8she o
A Z2 A4 vl E(Image Processing Parameters)= Edge, Frequency, Contrast, Latitude, LUT,
Noise 59 94 T4 AL 714 9 AA dugso w2t th2A 485 ek wepa] & =i
A OAE AR B4 e] HE A GS fg olnA] Sk s ES] AA MY 7]
7S AAst Lzt gt g 7) QS o2 ojuA] Z2AY st EES W)
sto] 7} gEn|EEe] AlF-AQ1 7] shH, AAA ghetn|E Wl digk d3tet <
A

3| =
AK i =
QAL ORI 2E ) G o) IS BAselo] AaE AN, FF AN 18 9 &

<]

ofo
N
N
olf
_?L
N
=
o,
2
-0,
2
o
&L
Ach
=)
o
=2
=
ol

° 1ol
oA WAbA oA A gebu|E S ZARSEe] dUgell A /gl s miX = JFgom EA
H7tel ABAR 715 MRAGIFMTE) Y edE S AAskaL st
B SH0 I ORI WARMALAR | FA EM I MTF | G4 &2 Ti2tolH |
Abstract

Digital imaging detectors can use a variety of detection materials to convert X-ray radiation
either to light or directly to electron charge. Many detectors such as amorphous silicon flat
panels, CCDs, and CMOS photodiode arrays incorporate a scintillator screen to convert x-ray
to light. The digital radiography systems based on semiconductor detectors, commonly
referred to as flat panel detectors, are gaining popularity in the clinical & hospital. The X-ray
detectors are described between a-Silicon based indirect type and a-Selenium based direct
type. The DRS of detectors is used to convert the x-ray to electron hole pairs. Image
processing is described by specific image features: Latitude compression, Contrast enhancement,
Edge enhancement, Look up table, Noise suppression. The image features are tuned
independently. The final enhancement result is a combination of all image features. The
parameters are altered by using specific image features in the different several hospitals. The
image in a radiological report consists of two image evaluation processes: Clinical image
parameters and MTF is a descriptor of the spatial resolution of a digital imaging system. We
used the edge test phantom and exposure procedure described in the IEC 61267 to obtain an
edge spread function from which the MTF is calculated. We can compare image in the
processing parameters to change between original and processed image data. The angle of the
edge with respect to the axes of detector was varied in order to determine the MTF as a
function of direction. Each MTF is integrated within the spatial resolution interval of 1.35- 11.70
cycles/mm at the 50 % MTF point. Each image enhancement parameters consists of edge,
frequency, contrast, LUT, noise, sensitometry curve, threshold level, windows. The digital
device is also shown to have good uniformity of MTF and image parameters across its
modality. The measurements reported here represent a comprehensive evaluation of digital
radiography system designed for use in the DRS. The results indicate that the parameter
enables very good image quality in the digital radiography. Of course, the quality of image from
a parameter is determined by other digital devices in addition to the proper clinical image.
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1.2 Edge Enhancement
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H 2, WAM gato| miatolg Value 1

Edge  Frequency  Contrast  Lafitude  LUT
Abdomen 6 6 10 7 7
Chest 7 4 4 0 16
Skull 8 3 10 5
Knee 7 1 10 5
Elbow 8 1 10 5
B 3. 2AMM GAto| miztolE Value 2
Abdo. Chest Skull Knee Elbow
MUSI 3.5 3.5 3 3.5 3.5
Edge 1 0 2 0 0
Noise Red. 1.3 3 1 1.3 1.2
Latitute Red. 3 0 1.5 1 1
Ext. W(L/R) -0.2/0 -0.4/0.2 -0.3/0.2 -0.3/0.1 —-0.3/0.1
sensiometric  \yus  £p5  RPIKT RPIKT RPIKT
curve
Threshold.
value 0.1 0.1 0.1 0.1 0.1
contrast Nr 3 3 3 3 3
level
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: Harmonization Spatial Filter
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kemel Gain  Kemel Gain LUT
Abdomen 2.0 127 0.15 23 0.30 4
Chest 2.0 127 0.35 23 0.70 8
Skull 2.0 127 0.15 23 0.50 4
Knee 2.0 255 0.25 23 0.50 6
Elbow 2.0 127 0.30 7 0.50 6
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Elbow 3.92 3.62 3.84 3.53 3.31
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