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Relationship Between Image Quality and Changes in Spation
Resolution for the Gamma Camera
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Dept. of Radiologic Technology, Wonkwang Health Science College

Dept. of Radiologic Technology, Dongnam Science Co]]ege$

The purpose of this study is to examine quantitatively the relationship between visual image quality and degradation

in spatial resolution for a gamma camera by the increase in distance from collimator. The relationship between the
portion(p) of images identified the difference of image quality and the difference( AFWHM) in FWHM between paired

images was showed in a sigmoid curve, Using Dendy’s method, minimum level to be correctly identified the difference

of image quality on three out of four occasion(p=0.75) was corresponded to 04 mm in 4FWHM. Using fuzzy theory,

the level to be identified the difference of image quality was examined under various conditions. The truth-value of
fuzzy sets—degraded or slightly degraded and not-degraded in image quality between paired images—was gained the
peak at 05 mm of 4FWHM. It was founded that changes of 04~05 mm in FWHM—corresponding about 2cm

distance from collimator could be sufficiently identified in the difference of image quality.
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Fig. 1. Example of a pair of bar phantom images. The

one on the left was taken in Ocm distance from

collimator, the one on the right in 3 cm distance.
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Fig. 2. FWHM and FWTM plotted as a
function of distance from collimator
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1. Comparison of paired images(Bar phantom image)

Distance from 4FWEM Proportion of difference in image quality
collimator{cm) (mm) Degraded Slightly degraded Not degraded

0 0 0.03 0.44 0.53

1 0.24 0.06 0.47 047

2 0.48 0.17 0.64 0.19

3 0.71 0.64 0.36 0

4 0.95 1.00 0 0

5 1.18 1.00 0 0
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Table 2. Comparison of paired images{Bone images)

Distance from AFWHM Proportion of difference in image quality
collimator(cm) (mm) Degraded Slightly degraded Not degraded

0 0 0.06 0.36 0.58

1 0.24 0.18 0.42 0.40

2 0.48 0.24 0.61 0.15

3 0.71 0.39 0.52 0.09

4 0.95 0.52 0.48 0

5 1.18 0.67 0.33 0
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Fig. 3. Proportion of degradation of subjective image
quality plotted as a function of 4FWHM.
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Table 3. Truth-value for proportion of degradation in subjective image quality

U.E LU 1.2

4FWHM Degraded  Slightly degraded Not degraded (aUBMc (ANBNE
(mm) #alx) #a(x) #elx)
0 0.17 0.36 0.58 0.36 0.17
0.1 0.11 0.38 0.52 0.38 0.11
0.2 0.14 0.41 0.45 0.41 0.14
0.3 0.18 0.46 0.35 0.46 0.18
0.4 0.21 0.55 0.24 0.55 0.21
0.5 0.26 0.61 0.16 0.61 0.26
0.6 0.32 0.58 0.12 0.58 0.32
0.7 0.38 0.55 0.08 0.55 0.38
0.8 0.42 0.50 0.04 0.50 042
0.9 0.48 0.48 0.02 0.48 0.48
1.0 0.5 0.44 0 0.55 0.44
1.1 0.61 0.40 0 0.61 0.40
1.2 0.68 0.35 0 0.68 0.35
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Fig. 5. Example of a pair of bone images. The one on
the left was taken in Ocm distance from colli-
mator, the one on the right in 4 cm distance.
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