— Evaluation to Obtain the Image According to the Spatial Domain Filtering of
Various Convolution Kernels in the Multi—Detector Row Computed Tomography —
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Fig. 1. Line pair phantom image reconstructed with a high
spatial frequency algorithm
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Table 1. The CT attenuation coefficient and noise measured for water, air, fat, muscle, liver parenchyma on non—enhanced

scanning of the eight reconstruction convolution kernels

Water (HU) Air (HU) Fat (HU) Liver parenchyma (HU)| Muscle tissue (HU)
B10 | Very smooth 1.1 5.4 -999 3.6 -109.2 11.7 62 7.6 54.3 10.4
B20 Smooth 1.6 7.1 —-1000 4.2 -109.2 13.5 60.5 10.3 54.3 12.1
B30 [Medium smooth 1.6 8.6 -999 5.7 -109.2 15.1 61.9 11.8 54.3 13.7
B40 Medium 1.7 10.6 —-1000 7.2 -110.3 17.8 61 14.5 53.3 14.8
B50 | Medium sharp 1.7 24.2 —998 20.8 —-1104 40.1 60.5 34.4 53.6 35.9
B60 Sharp 1.6 33.5 —-999 27.4 —-108 54.2 60.4 45.3 53.5 46.3
B70 | Very sharp 1.7 38.5 —-1000 29.8 -110.4 60.7 60.4 53.5 53.5 55.5
B80 | Ultra sharp 1.8 44.8 —-1000 31.4 —-109.2 72.4 62.2 63.8 53.7 70.7
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Fig. 2. The CT attenuation coefficient and noise measured of water on non—enhanced scanning in the reconstructed with
a kernel type. Comparable density distribution for the eight data sets

A, Very smooth kernel(B10) was CT attenuation coefficient(1.1 HU) and noise(5.4 HU). B, Smooth kernel(B20) was CT attenuation
coefficient(1.6 HU) and noise(7.1 HU). C, Medium smooth kernel(B30) was CT attenuation coefficient(1.6 HU) and noise(8.6 HU). D, Medium
kernel(B40) was CT attenuation coefficient(1.7 HU) and noise(10.6 HU). E, Medium sharp kernel(B50) was CT attenuation coefficient(1.7 HU)
and noise(24.2 HU). F, Sharp kernel(B60) was CT attenuation coefficient(1.6 HU) and noise(33.5 HU). G, Very sharp kernel(B70) was
CT attenuation coefficient(1.7 HU) and noise(38.5 HU). H, Ultra sharp kernel(B80) was CT attenuation coefficient(1.8 HU) and noise(44.8 HU)
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Fig. 3. The CT attenuation coefficient and noise measured of muscle tissue on non—enhanced abdominal scanning in the
reconstructed with a kernel type. Comparable density distribution for the eight data sets

A, Very smooth kernel(B10) was CT attenuation coefficient(54.3 HU) and noise(10.4 HU). B, Smooth kernel(B20) was CT attenuation
coefficient(54.3 HU) and noise(12.1 HU). C, Medium smooth kernel(B30) was CT attenuation coefficient (54.3 HU) and noise(13.7 HU).
D, Medium kernel(B40) was CT attenuation coefficient(53.3 HU) and noise(14.8 HU). E, Medium sharp kernel(B50) was CT attenuation
coefficient(53.6 HU) and noise(35.9 HU). F, Sharp kernel(B60) was CT attenuation coefficient(53.5 HU) and noise(46.3 HU). G, Very
sharp kernel(B70) was CT attenuation coefficient(53.5 HU) and noise(55.5 HU). H, Ultra sharp kernel(B80) was CT attenuation
coefficient(53.7 HU) and noise(70.7 HU)
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Fig. 8. Line—pair phantom scanned to 25 cm field of view by using B10(A), B40(B) and B80(C) kernels. From A to C,
grouped line pairs represent resolution of 1.6, 1.3, 1.0, 0.8, 0.6, and 0.5 mm respectively. Maximum resolution with
B10(1.0 mm) and B40(medium) are 0.8 mm(arrow). With B80(ultra sharp) kernel, resolution is increased to 0.6 mm

(arrow)
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Fig. 9. Four times magnified water phantom images of the used for measuring the pixel noise. Image reconstructed with
kernel B10(A), B20(B), B30(C), B40(D), B50(E), B60(F), B70(G), and B80(H) kernel
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Evaluation to Obtain the Image According to the Spatial Domain Filtering of
Various Convolution Kernels in the Multi—Detector Row Computed Tomography
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Our objective was to evaluate the image of spatial domain filtering as an alternative to additional image
reconstruction using different kernels in MDCT. Derived from thin collimated source images were
generated using water phantom and abdomen B10(very smooth), B20(smooth), B30(medium smooth), B40
(medium), B50(medium sharp), B60(sharp), B70(very sharp) and B80(ultra sharp) kernels. MTF and spatial
resolution measured with various convolution kernels. Quantitative CT attenuation coefficientand noise
measurements provided comparable HU(Hounsfield) units in this respect. CT attenuation coefficient(mean
HU) values in the water were 1.1~1.8 HU, air(—998~—1000 HU) and noise in the water(5.4~44.8 HU),
air(3.6~31.4 HU). In the abdominal fat a CT attenuation coefficient(—2.2~0.8 HU) and noise(10.1~82.4 HU)
was measured. In the abdominal was CT attenuation coefficient(53.3~54.3 HU) and noise(10.4~70.7 HU)
in the muscle and in the liver parenchyma of CT attenuation coefficient(60.4~62.2 HU) and noise
(7.6~63.8 HU) in the liver parenchyma. Image reconstructed witha convolution kernel led to an increase
in noise, whereas the results for CT attenuation coefficient were comparable. Image scanned with a high
convolution kernel(B80) led to an increase in noise, whereas the results for CT attenuation coefficient
were comparable. Image medications of image sharpness and noise eliminate the need for reconstruction
using different kernels in the future. Adjusting CT various kernels, which should be adjusted to take into
account the kernels of the CT undergoing the examination, may control CT images increase the diagnostic
accuracy.
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