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The Evaluation of Spatial Resolution of Stationary-gantry
Sparse-view CT Security-screening System

YoungJo Kim', KwangYoon Choi"*, Chunhe Zheng' and HyeongKyu Park’
'SSTLabs Co., Ltd., 504-2, 9-22, Pangyo-ro 255beon-gil, Bundang-gu, Seongnam-si, Gyeonggi-do 13486, Republic of Korea

In this study, the image quality assessment, especially spatial resolution evaluation, for
Sparse-view CT reconstructed images was performed. The main goal of the experiment is to evaluate
Modulation Transfer Function by using American Standard Method for Measurement of Computed
Tomography System Performance (ASTM E1695-95) which uses the edge test object. To compare with the
ASTM method, a different method, the radial-type edge profile, to measure MTF using the edge method
also performed. Both approaches were tested on the same image acquired by the stationary-gantry
sparse-view CT security-screening system using cylindrical test phantom manufactured in accordance
with ANSI 42.45. Both of the spatial resolutions at 10% modulation are 0.195, 0.203 lp pixel™", respectively.
The method implemented by ASTM E1695-95 showed higher reliability and had a relatively more accurate
spatial resolution result than the radial-type edge profile method.

Key words: 3D Security-Screening System, Sparse-view CT, ASTM E1695-95, MTF (Modulation Transfer
Function), Spatial resolution
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Fig. 2. Reprojection and binning of the two-dimensional edge im-
age data into a one-dimensional trace perpendicular to the edge [2].
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Fig. 3. The procedure of ASTM method.
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Fig. 4. Selection of the inner and outer radii.
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Fig. 5. Segregation of the values into equal bins.
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Fig. 6. Average of the value for each bin.
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Fig. 7. The smoothed ERF after least-square cubic fit.
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Fig. 8. The procedure of radial type edge profile method.
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Fig. 9. Generation of the radial type edge profiles.
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Fig. 10-1. Multiple edge response function.
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Fig. 10-2. Average ERF.
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Fig. 13. MTF curve (by ASTM).
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Fig. 14. Point spread function.
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Fig. 15. MTF curve (by Radial-type).
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Fig. 16. The number of radial edge profiles. (a) 18 lines, (b) 36
lines, (c) 90 lines, (d) 180 lines, (e) 360 lines.
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Fig. 17. MTF curve depending on the number of lines.
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MTF (Radial Type VS ASTM E1695-95)
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Fig. 18. Comparison of the result of two methods.

Table 1. Comparison of the both of the measurement result

No. Measurement Radial type ASTM
1 Sampling pitch 1px 0.1px
FWHM of PSF 4.0px 3.9px
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