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- Summary

Seven low-pass digital filters which were synthesized previously by the author are -applied to 64x64
matrix images of a IAEA liver phantom, which is filled with 9.25X10"Bq (2. 5mCi) %"Tc aqﬁeous solution,
from a scintillation camera. Three matrix images are made an object of investigation and total counts of them -
are 30k counts, 100k counts and 600k counts respectively. First, low-pass digital filterings by convolution are
performed to the matrix images and the processed images are observed about image quality. When the filter
with the smallest cutoff frequency, which was called Filter A, was used, the fact was shown that almost all the
informations in the processed images for three kinds of count data disappeared. Finally, subtractions between
the processed image by Filter A and the processed image vby,anothér filter are performed for each count data.

The consequences of these processings are as follows: (1) The low-pass filtering is effective in improve-
ment of image quality for 30k count image and 100k count image. However, this method does no good in 600k
count image. (2) The subtraction results in a success about i image restoration with the supression of noise and
the reduction of blur, and this method is superior in 1mprovement of image quality to the low-pass ﬁltermg :

On the other hand the processing conditions for image restoration depend on the count level of the image.
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Illustration of IAEA liver phantbm. Each
circle is a cold defect.
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Fig. 2. Filter welghts of Filter A—Filter G.

B RN ANAYAN

Filter A Filter P Filter C

Filter D

Filter E Filter F Filter G

Fig. 3. MTF curves of Filter A—Filter G. The ordinates are
the filter responses and the abscissas are the spatial
frequencies (cycles/sample).
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Fig. 4. Filtered images for 30k count data.
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Fig. 5. Filtered images for 100k count data.
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Fig. 6. Filtered images for 600k count data.
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Fig. 7. Comparisons of counts between the
nonprocessed image and the processed
image by Filter A.
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Fig. 8. Subtraction images for 600k count data by variation
of @ in “F-aA”, where F and A represent the images
obtained by using Filter F and Filter A respectively.
v
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~
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C~ 0.60 A

B - 0.65 A

Fig. 9. Subtraction images for 600k count data processed by
r the optimum condition at each specified p(m,n). N
represents the nonprocessed image. A represents the
processed image by Filter A, B represents the pro-
v ‘ cessed image by Filter B, and so on.

——(726 ) —

NI I -Electronic Library Service




Japanese Soci ety of Radiol ogi cal Technol ogy

FH F1 56 4E 11 H

BARSHRI T SME

WATE 6%

Nonprocessed D-0.30A

(a) 30k counts

Nonprocessed F-0.30A .

(b) 100k counts

G - 0.65 A
(c) 600k counts

Nonprocessed

Fig. 10. Comparisons between the nonprocessed
image and the subtraction image pro-
cessed by the optimum conditions.
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Fig. 11. MTF curves constructed by the optimum
conditions for 30k count, 100k count and
600k count data.
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