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Fuzzy inference is used for evaluating the level of edges in noisy images, to remove the

statistical fluctuations without blurring the sharp edges.

According to the inference result,

two methods which respectively are excellent in removing statistical fluctuations and preserving

edges are used separately or jointly for smoothing of the noisy images.

This smoothing pro-

duces well balanced results between noise removal and edge preserving for noisy radioisotope

images, and erhances contrasts for objects in the images.

The results demonstrate the effec-

tiveness of the smoothing method using fuzzy inference.
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Fig. 1 Fuzzy sets of .S (small), M (medium) and
L (large) for the relative error e. The values of
e, ez and es, used in the text are 0.3, 0.6 and
0.9, respectively.
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Fig. 2 Fuzzy sets of A4, A/P and P for z,
where z1=1 and z:=1.5774. The symbols A
and P denote 3X3 averaging and k-nearest
neighbor smoothing, respectively.
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Fig. 3 Illustration of fuzzy inference for e between e1 and es. Two fuzzy
inference rules related to S and A, and M and A/P are involved(a) and
the results are shown as two shadowed portions(b). They give the final
inference result shown as the shaded part(c) which is numerically repre-

sented by the center of gravity, z°
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Fig. 4 Radioisotope image of the IAEA liver
phantom obtained with a gamma camera, dis-
played on a 128x128 grid with a pixel width
of 2.7mm.
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Fig. 5 Processed result for Fig. 4 by the smooth-
ing technique using fuzzy inference, with two
iterations, where A-nearest neighbor smoothing
for k=5 was used.
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Fig. 6 Processed results for Fig. 4 by three
different smoothing techniques with two itera-
tions: (a) 3x3 averaging; (b) k-nearest neigh-
bor smoothing (=5); (¢ ) 3% 3 median filtering.
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Fig. 7 Smoothed values of si; in Figs. 6(a)-
(¢) are plotted as a function of pixels, 7, on
the vertical line (7=65) through the center of
the pictures (i=j=65) for the used techniques
and compared with the result in Fig. 5 for the
fuzzy smoothing technique (F): upper, 3X3
averaging (A) ; middle, A-nearest (k=5) neigh-
bor smoothing (K) ; lower, 3X 3 median filtering
(M). The valleys around i=55 and 73 denote
the 32mm and 20 mm diameter cold spots re-
spectively which are located in the upper middle
and lower middle of Figs. 5 and 6.
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