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The scintigram taken with a gamma-camera may be obtained on a photographic film by the accumu-
lation of spots appearing on the screen of the cathode ray tube at the positions corresponding to those of
gamma-photons incident to the detector. The density of spots forming the image of the scintigram is
not so large as to allow disregard of statistical native of the distribution of gamma-photons in studying the
process of image formation.

Under the assumption that the gamma-photons will be found in the detector in their normal dis-
tribution, an examination was made on the limitation, above which a simple figure may be recognized
as such, and the following facts were observed.

A condition wherein a certain simple figure is superimposed on uniform noise is imagined. If the
area of the figure is assumed to be “‘a”, the quantum number of the signals contained in that area “N,”,
and the average density of noises “N,/a”, the limitation above which this figure is recognizable is mathe-
matically led to the following expression of the relationship:

Ne<4(y/Na+1).

Then, a condition in which an infinitely improved resolution of the gamma-camera is available is
experimentally made, and it was ascertained that, referring to the Siemens-star image taken under such
a condition,  the validity of the abovementioned formula was endosed in the light of experimental

evidences.
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Fig. 1 Limit of rocognizability of the figure on

noise.
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Fig. 2 Straight lines having a gap (length : a)
are formed by randomly distributed signal quan-
ta. Mean density of quantum is Nja. Gap “‘a’”
is recognized when N is more than 4.
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Fig. 3 Straight lines having a gap (length : a)
are formed by randomly distributed signal quanta
superimposed on random noise quanta. Mean
density of signal quanta : Nsfa. Mean density of
noise quanta : Nnfa. This figure shows a case
when Nn is 6.
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Fig. 4 Experimental system used in this study.
(Inherent resolution of a gamma-camera is
negligible in this system)
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Fig. 5 Scintigrams of Siemens-star without noise,
taken by the system shown in Fig. 4.

£ shows the limit of recognizability taken ma-

thematically. (Solid lines, 2¢ ; broken lines, 3¢)
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Fig. 6 Scintigrams of Siemens-star with noise,
taken by the system showed in Fig. 4.

% shows the limit of recognizability taken ma-

thematically. (Solid lines, 2o ; broken lines, 3¢)
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Fig. 8 Scintigrams of simulated liver having two defects
Area of liver is 150cm® (15, 20 and 25cm each side). Defects are squares of 2x2cm? and 1%
lem?. Count-density in defects is lower by 20% than in normal part. Total counts : (a) 2x10¢,

(b) 6x10%, (c) 2x10".
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