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PLEX Y flood g DAL — D i ik %4y
ol ERKDDZZENTES, IEL, ZOFF
<& flood %D JIE DEEFHEE 2 % < HEFTT 513
Yol DfELRES E->TLEH. £ZT flood
B OFHEME & T BRI~ oREEXH L b
FTENTEDIREL LT, VHHEM ¢ L o
R, +hbbHRAO X ) nEhREK (%) ZH
s iz,

Fig. 1 Flood image as a function of ¢ (=average
counts/pixel) from 9 to 52144. Conditions:
57Co point source in air, isotope peak: centered
in window, window width: 209%, without

collimator
grey scale pixel counts/¢ x 1009  charactors

1 <759 blank

2 75— 80%

3 80- 85% -

4 85- 909, |

5 90- 95% (0]

6 95-1009%; X

7 100-105% *

8 105-110%, X +

9 110-115% X+ 0
10 115-1209; X+ O0OM
11 120< X+O0OMW

14 % 6 5 (1977)

Ty

REg—p =5 % 100=—1/aF—¢ x100% (5)

Wi, ZOHRENENTHD Z L EIEHT S
DA —MER BB L 72 & Bbi b 24 FEHILLN
1z, 1Y 720 oS HEE € A2 9~52,000 4
vy MIbdh A7 AROARY—MEH Db
flood #&EJIEL 7. FH Lich 2 73 HERG
CA 202 JBIEHAICH 5. flood {4z TOSBAC
3400 Model 31 #+ > 5 VETHEK L 257 49
X VIR .

Fig. 1 |2 €=9 L 52,144 % 7 | ©o#4 o flood

E % (CCoick3) 253, chEv@G Xz

AY—BEEFIR L. #5R (A) % Table 1 (2737
z = T flood 413 64 < 64 i T L, 1 HiFET
4.6 mmx4.6 mm Thod. ULTFOERT—x D
PR L TiE b 2 5 o JEIIHS 00 1 o S 0 1 ol R

Table 1 The quantity non-uniformity vs. parameters
vs. average counts per field element.

parameters ¢=average counts per element
of
non-uni- 9 165 925 10096 52144

formity , 33% 7.8% 3.3% 1.0% 0449
A 6.28% 6.78% 6.71% 6.72%;, 6.75%,
B 75.2% 33.39% 17.19% 13.4% 13.0%
C 33.7% 10.3% 7.489%, 6.789%, 6.779%,
D 103% 34.89% 26.59% 23.99% 24.09%

* . Counting statistics for 1 standard deviation.
A 1 0ui=+/a2—E[Ex 100 (%)
g=The std. dev. of counts in region of interest.

B : The percentage of number of elements which
exist within the range from (¢—10% ¢)
to (6+10% ¢). 19, 19, 16
a/é % 100 (%)®: 17
1/2. ((‘max*('mln)/CT>< 100 (%)
cmax = The maximum count of element
¢min=The minimum count of element!®. 19
Conditions:

Source: %7Co point

Without collimator

Head tuning: Near perfect

Isotope peak: Centered in window

Window width: 209%
Note, parameter-A adoped by the authors have fixed
value as compared with the parameters B, C, D defined
by other reporters.

loN@!
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(@]
INTEREST
2944, /' 4,096

Fig. 2 Region of interest used for quantitative assess-
ment of the non-uniformity. Effective area is
2944/4096 (64 < 64)
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KOWCHHEB (@) DA e KELMPEED LD
7z smoothing JLEligE#E X 5 Z LT L.

(@) a4 B (0,) 2%+ 2 smoothing ZhiL

smoothing fl7 4 v # — L LT, B¥p(x, »)%
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p (x, y)=k-exp {—(x*+)?)/20% (10
A=4z0> (11)
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0,)=V ¢ /2V .o (12)
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Fig. 3 Relative error (¢,'/¢ < 100%) of pixel counts
of flood image, not smoothed or smoothed by
Gaussian function with various standard
deviation (o), as a function of average counts/
pixel.
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5 % WINDOW 80 % wINDOW

Fig. 4 Flood images of 5%, and 809% window width.
Conditions: ®?Co point source in air, peak
centered in window.

Corre'ation coefficient: y=—0.21
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Fig. 5 Correlation coefficients between the flood
image A and B, not smoothed or smoothed by
Gaussian function with various stancard devia-
tion (o).
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Summary

Non-Uniform Sensitivity of Delay-Line Scintillation Camera
(No. 1); Methods for Expressing the Non-Uniformity

Toru MATSUMOTO

Clinical Division, National Institute of Radiological Sciences 4-9-1, Anagawa, Chiba, Japan

Methods for expressing non-uniformity of the
camera are presented in this report.

(1) The parameter expressing the extent of non-
uniformity is defined as, Va.2—¢&/¢x 100 (%),
where o, is the standard deviation of counts per
pixel and ¢ is the average counts per pixel in a
region of interest. It is confirmed by the experiment
that even if number of collected data for the
flood image varies from 10 to 5x 10* counts per
pixel, this parameter has a constant value as
compared with those of others in which the non-
uniformity varies inversely with the increase of
average counts per pixel in a region of interest.

(2) The parameter expressing the differences
in the pattern of non-uniformity between the two

flood images is defined as the correlation co-
efficients (r) between those images. Calculating this
parameter, it is necessary that the statistical
fluctuation in flood images must be kept less than
19, of the average counts per pixel €.

(3) Because of the elmination of statistical
fluctuation and the reduction of time required for
non-uniformity measurements, it is effective to
apply the smoothing procedures by the Gaussian
filter to the flood image. Experimentally and
theoretically, it is proved that the statistical
fluctuation in a flood image can be reduced by the
optimal smoothing procedures without changing
the pattern of non-uniformity.
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