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In 1982, Research Group for the Utilization of Image Pro-
cessing for the Diagnosis of Pneumoconioses was organ-
ized in the Japan Industrial Safety and Health Association
and by the three years’ survey, image processing is found
very useful for the diagnosis of pneumoconioses with small
sized output films of Fuji Computed Radiography (FCR).!
FCR is a computed radiographic system utilizing imaging
plate of laser stimulated luminescence? and has linear
response to the X-ray dose, resulting extraordinary wide
latitude for the exposure. However the output film of this
system is% size in length of the ordinary radiographic film,
such as the ILO standard film of pneumoconioses.

The authors carried out five steps of experiments as shown
in Figure 1 since 1982, although in 1985 the name of the
research group was changed to the ‘‘Research Group for the
Quantification of the Radiographs of the Pneumoconioses.”’

For the experiments 2 and 3 shown in Figure 1, the ILO stan-
dard films and test films selected from training films of
pneumoconioses in U.S.A. were digitized by using a drum
scanner. Digitized images were processed with the several
contrast and spacial frequency characteristics which were
similar to those employed in FCR system, and finally writ-
ten optically onto X-ray film in reduced size using a drum
scanner, From these experiments gamma 0.85 is found quite
satisfactory for this reduced size of the picture, so at the lat-
ter stage of the experiments, only 0.85 of gamma curve was
used.

For the experiment 5 shown in Figure 1, FCR films of
pneumoconioses patients were used with the fixed contrast
of 0.85 gamma with several spacial frequency characteristics
of E,F,G and H shown in Figure 2. Image processing fac-
tors of F.G. and H are almost equally good as shown in
Figure 3, hut the best is probably G., i.e., slight enhance-
ment at 0.17 cycles/mm.?

Magnetic tapes of the digitized images of ILO standard film
and test films aforementioned and FCR were used for the
study of the automatic determination of the size and profu-
sion of small rounded opacities. Two methods were utilized
for this purpose, one is direct detection method using dif-
ference linear filtering and the other is texture analysis
method, details of these studies are reported respectively by

J. Toriwaki and H. Kobatake in this International Con-
ference, so I will not discuss these matters.

It seems rather easy to determine the size, p, q and r, while
the automatic categorization of the profusion is not so easy
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Figure 1. Reading experiments and their sequences.
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Figure 2. Image processing factors.

for the low profusion groups, although various methods
disclosed the accuracy of 45 to 71%, if majority rule is ap-
plied 82% was obtained by texture analysis. The result of
the investigation is very promising for the future applica-
tion of computer technique for the automatic diagnosis of
pICUMOCONioses.

At present the authors are collecting more cases with FCR,
for the preparation of excellent standard films of our coun-
. try, and for the creation of better program of automatic

diagnosis by computer.

REFERENCES
1. Fukuhisa, K., T.A., Matsumoto, T., Tateno, Y., Nobechi, T., Shida,

H. and Hosoda, Y.: Effect of Digital Image Processing on Radiographic
ion of Pneumoconioses. Nippon Acta Radiologica 46:614-626,
1986. ’

2. Sonoda, M., Takeno, M., Miyahara, J. and Kato, H.: Computed
Radi te Utilizing Scanning L Stimulated Lumi ]
Radiology 148: 833-838, 1983,

496

Dlg:tizecl by drum SCanner
CR

N
I
"
I

-
o -
T
o
m

o D
Ll

M L
L]

o
3
P
o
¢ T
Q9 ..
v ® -
g 4- L
EBW a
2- =

— T T \J T ¥ .4 T T

Confirmed
Figure 3. Accuracy of image reading.
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