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Studies on the Computer Processing of the Radioisotope Images
Part 1. Studies on the Image Processing in Scintigraphy
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In order to improve the quality of the radioisotope (RI) images, several trials of the mathematical
data processing of the RI images obtained from a scintiscanner (3”"¢ % 2, Shimadzu) and a scinticamera
(Pho/Gamma III, Nuclear Chicago) and their clinical application were attempted.

A data aquisition and processing system consisted of a dual AD converter, 1600 word memory, 7
track digital magnetic tape recorder (TM-7, TOAMCO) and a computer (FACOM 230-60).

Images from scinticamera were divided into 40 x 40 matrix and the counts in each element were
transferred onto the TM-7. Pulses from a scanning area of 1 mm length obtained during scanning of
the scintiscanner were stored in each channel of the 1600 word memory successively. After scanning
of each one line, the data were transferred onto the TM-7.

Present data processing involves followings; data smoothing in order to reduce the statistical fluctua-
tion of the data, image enhancement to improve spatial resolution, correction for spatial distortion of
the images and graded image display.

From the clinical application of a smoothing technique, the best image was obtained by the matched
filtering, which was a spatial filter using the weighting factors identical to the point spread function of
the detecting system.

Both iterative approximation (IA) method and Fourier transform (FT) method were tried to im-
prove the spatial resolution of the image and they were compared. The IA method was superior to the

latter in the stability of the reconstructed images. The images treated with the FT method were greatly
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influenced by the characteristics of filter used. However, this method had a advantage that both the
smoothing and image enhancement could be performed simultaneously by choosing an appropriate filter.

Correction of the field non-uniformity of the scinticamera was performed by multiplying the counts
in each element by the correction coefficients obtained from the flat field phantom studies. When the
short half-lived nuclides were used, images obtained with scintiscanner might be affected by the decay
of the nuclide. However, the true distribution of the radioactivity could be reproduced by correcting
the image by a decay factor matched with scan speed.

All images were displayed by means of the 20 different characters according to the count level in
each element, arraying 12080 for the image from the scinticamera and approximately 100x 60 for
the scintiscanner, respectively.

It was concluded that the computer processing of RI images was clinically useful by significantly

improving the details of scan display. However, there still leave some problems to be resolved in treat-

ing random noise contained in the RI image and in establishing more accurate characteristics of the

detector system.
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Fig. 3. One dimensional plot of filter functions
with various cut off frequencies y, and Q va-
lues. a : The filter becomes high pass type with
increase of y.. b : Amplitude of high frequency
domain decreases with increase of Q value.
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Fig. 11.  Computer scintigrams of the paper phantom processed by the IA method. These
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Fig. 12, Computer scintigrams of the human thyroid (Fig. 10) processed by Fourier
transform (FT) method with filters of various cut off frequencies v (Fig. 3).
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Fig. 13. Computer scintigrams of the human thyroid (Fig. 100 processed by the
FT method with filters of various Q values (Fig. 3).

S HWCE G Fe ot g L i Hi L T Wit Az (Fig. 3 bicaimd) ic k%04 mnd.
A Q2BE-FIZfe S, R O B A KT LB
Fig. 1311 (73 #E2> T 3o & hic ve ==0.40 PIREEEHH LTS,

linesfem DIGED QM 2.5/ 5 5.0F TDOH7 4 Fig. It 7 v v P AF— X 20T 4 &



878-—(28)

1A 4 2 M B

Ve =030 Q=20

W35%

Fig. 14. Computer scintigrams of the paper phantom processed by the FT method
using various filters with appropriate combination of . and Q in the same

as shown in Fig. 8.
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Fig. 15. Scintigrams before and after correction of spatial non-uniformity. a : Correction
of field non-uniformity of scinticamera with pin hole collimator. b : Correction of distor-

tion caused by half life of nuclide (**™Tc) in the scintiscanner.
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Fig. 16. TImages displayed in various forms by line printer using scinticamera in
healthy liver with **'I-BSP. These images were enhanced by the IA method.
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