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Abstract: In this study, We subtracted the calcification blooming artifact from MDCT images of coronary athero-
sclerosis patients and verified their accuracy and usefulness. We performed coronary artery calcification stenosis
phantom and a program to subtract calcification blooming artifact by applying 8 different image segmentation method
(Otsu, Sobel, Prewitt, Canny, DoG, Region Growing, Gaussian+K-mean clustering, Otsu+DoG). As a result, In the
coronary artery calcification stenosis phantom with the lumen region 5 mm the calcification blooming artifact was
subtracted in the application of the mixture of Gaussian filtering and K- Clustering algorithm, and the value was close
to the actual calcification region. These results may help to accurately diagnose coronary artery calcification stenosis.
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Fig. 1. Design of coronary calcification phantom.
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Fig. 2. Phantom and MDCT measurement process.
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Table 1. Acquisition parameter of MDCT imaging.

Parameter Value
Manufacturer GE Medical System
Model Discovery CT750HD
Slice Thickness 1.25 mm
kVp 120 kVp
X-ray Tube Current 100 mA
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Fig. 4. Measurement of Calcification Region size using a
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Fig. 3. MDCT imaging of coronary artery calcification phantom.
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Fig. 5. Microscope images of coronary artery calcification phantom.
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Fig. 6. Measurement of Calcification region size in MDCT images of coronary artery calcification phantom.
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Fig. 7. Flowchart of program to subtraction calcification
blooming artifact.
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Table 2. 5 mm phantom calcification diameter microscope and 8 methods measurement. &9 : [mm]
Phantom
Method 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Microscope 0.934601 1.583099 2.95639 4.339218 6.122589 7.705688 9.19342
Otsu 1.638793 2.374087 3.676471 5.0565748 7.384179 8.929258 11.421088
Sobel 1.929546 2.441369 3.621203 4.938005 6.889177 8.205978 12.624952
Prewitt 2.066513 2.602364 4.255575 5.118224 6.992503 9.032584 12.276528
GaussiantK-mean ) 157000 17492091  3.015667  4.486255  6.237985  7.857555  9.669358
Clustering
Canny 1.434544 2.386101 3.176663 4.543925 7.088620 9.330546 11.759900
DoG 1.179835 2.148212 3.784602 5.017301 6.903595 8.157920 10.940504
Otsu+DoG 1.151000 2.085736 3.726932 6.540754 7.910419 9.037389 12.478374
Region Growing 2.011246 3.409746 6.391772 9.654940 12.250096 13.201653 16.510477
E 3. 90)7 foleie} 871 ojulx] 2t 7o) ICC 57 4.
Table 3. Statistical analysis of microscopic data and 8 image segmentation techniques
Gaussian+ Region
Method Microscope Otsu Sobel Prewitt K-Mean Cnnay DoG Otsu+DoG G si¢
Clusterin, rowing
g
ICC 1.000 0.993 0.977 0.986 1.000 0.985 0.995 0.977 0.925

95% CI 1.000~1.000 0.960~0.999 0.867~0.996 0.921~0.998 0.997~1.000 0.912~0.997 0.969~0.999 0.869~0.996 0.564~0.987
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