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- An Evaluation For Spatial Resolution, Using A Single Target On A Medical Image -
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This paper partly quotes a doctorate treatise and modifies it to my context (Jeju National University doctoral dissertation, 2008).
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Fig. 1 Phantom for the spatial resolution

(@) pattern for X-ray image resolution test

(b) X-ray CT image for spatial resolution test

(c) four quadrant bar bar phantom for scintigram resolution test
(d) phantom for sonogram resolution test

f(x)

Fig. 2 The distribution of density at the dot target : PSF(Point Spread Function)
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Fig, 3 For the image of a solid body in the centre of an uniform medium (left), the pixel profile of the image through the

solid body is drawn as shown in B,
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Fig. 4 Spatial resolution estimation theory based on PSF (a) Gausian PSF obtained for a single line target, (b) spatial resolution
R(=G-D) determined when the one of the two PSF overlapped is slipped to be separated visually from the other
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' et . - Fig. 6 Main window of Labview program for quantifying the line
FwHwz Distance pixel profiles of images. (a) region of interest containing an

objective target, (b) line pixel image designated (c) line pixel

Fig. 5 Concept that estimates a spatial resolution based orofile for the line image designated

on a Gausian PSF and JND.
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An Evaluation For Spatial Resolution, Using A Single Target On A Medical image

Kyung-Sung Lee

Department of Radiotechnology, Cheju Halla University

Hitherto, spatial resolution has commonly been evaluated by test patterns or phantoms built on some

specific distances (from close to far) between two objects (or double targets). This evaluation method’s

shortcoming is that resolution is restricted to target distances of phantoms made for test. Therefore, in or-

der to solve the problem, this study proposes and verifies a new method to efficiently test spatial reso-

lution with a single target.

For the research I used PSF and JND to propose an idea to measure spatial resolution, After that, I

made experiments by commonly used phantoms to verify my new evaluation hypothesis inferred from the

above method, To analyse the hypothesis, I used LabVIEW program and got a line pixel from digital

image. The result was identical to my spatial-resolution hypothesis inferred from a single target.

The findings of the experiment proves only a single target can be enough to relatively evaluate spatial

resolution on a digital image. In other words, the limit of the traditional spatial-resolution evaluation meth-

od, based on double targets, can be overcome by my new evaluation one using a single target.

Key Words : spatial resolution, single target, PSF, JND
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