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Fig. 1 Simplified block diagram of scintillation camera-computer system showing several factors

which affect system resolving time.
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Fig. 2 Energy spectra of *»Tc measured by a delay-line type camera (TOSHIBA, JCA-202) with a high-

. . . £ . .
resolution collimator for point source in air (a)
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Table 1 (@), (DWCPEEIT > TcBBEE LDV
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AP Y —BIOP=RAF— 74 v VT2
ROfEiZ R LT, @R o S X 2 85R
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B EROETORFICL »TERL, HICEEE
WWRICHDAREELD DD, B, =) A~ 2Kk
V=FAF— oy 4 vV Fok—FE LIEE, [
— TR A EE O F—DORE A BT 5 RO
BIEEREI0RE TH D, 4k, ECIEZHE

Table 1 (a) Determination of R*for point sources in air of various radionuclides.

R
nuclide collimator
| 140keV+20% 140keV+30%

none(flood) 0. 346 0.417

High Resolution 0. 683 0. 752

9mTe 1600 hole 0.711 0.787

Pin hole 0.678 0. 757

Tomographic 0.735 0.785
60keV'+80% 190keV+30% | both
none(flood) 0.444 0.178 0. 622
169Y'h High Resolution 0.286 0.198 0.483
1600 hole 0. 547 0. 161 0. 708
| | lookeV+so% | 190keVE30% | both
“Ga | 1600 hole | 0.5% | 0.221 | 0.753
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Table 1 (b) Determination of R for patient’s anatonomical sites and radionuclides

R
nuclide patient site collimator
140keV+20% | 140keV+30%
M. 11y Brain P-A High Resol. 0.288 0. 365
M. 11y Brain A-P High Resol. 0.313 0. 388
M. 11y Brain L-R High Resol. 0.292 0. 360
F. Adult | Liver A-P High Resol. 0.293 0.359
F. Adult | Liver R-L High Resol. 0.313 0.378
QSmT
¢ | F. Adult | Brain R-L 1600 hole 0.383 0. 466
F. Adult Brain L-R 1600 hole 0. 350 0.433
F. Adult Brain P-A 1600 hole 0.378 0.471
F. Adult Liver A-P Tomographic 0.295 0. 358
F. Adult Brain R-L Tomographic 0. 348 0.437
| 60keV180% | 190keVA+30% both
169y} M. Adult | Brain A-P 1600 hole 0.371 0.119 0. 490
F. 3y. Brain R-L 1600 hole 0.411 0. 146 0. 527
100keV+80% | 190keV+30% both
F. Adult | Chest A-P 1600 hole | 0.533 0.143 0.676
Ga F. Adult Abdomen A-P | 1600 hole 0.534 0.137 0.672
F. Adult Abdomen A-P | 1600 hole 0. 525 0.138 0. 662
Ni/N
20F
191
1.8F
1.7F
1.6F
15F
1.4}
1.3F
1.2
1.1F
1.0
) L " 1 O T (| 1 e " m 1 i
102 2 3 4 5 6 78910° 2 3 4 5 6
N (CPS)

Fig. 3 Correction factor (true counts (N¢)/scaler counts (IN)]vs. scaler counts (N) with parameter
of R (area of interest/total area of energy spectrum) calculated from equation (2) using
7c=b5.5 usec.
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CAMERA SCALER COUNT (cPs)
Fig. 4 Data acquisition rate in histogram mode.
Ratio of computer collected counts to
scaler counts (M/N) vs. scaler counts
(N) are compared with calculated values
of 7=7, 10 and 12 pusec.
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Fig. 5 Data acquisition in list mode. Computer
collected counts (M’) are plotted against
scaler counts (IN). Ideal characteristics of
M’=N is shown in solid line. Note M’ is
always lower than N and approaches to
16, 000cps when N exceeds about 20, 000cps.
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CAMERA SCALER COUNT (ps)
Fig. 6 Ratio of computer collected counts in list
mode to scaler counts (M’/N) vs. scaler
counts (N). Calculated values are fitted
to the observed values.
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Summary

Resolving Time of Scintillation Camera-Computer System

and Methods of Correction for Counting Loss

I. Mesurement of Resolving Times of a Delay-Line Type Camera
and an On-Line Computer System

Kenjiro FUKUHISA, Takeshi IINUMA and Toru MATSUMOTO
National Institute of Radiological Sciences, Anagawa, Chiba-shi, JAPAN (280)

In quantitative dynamic studies, a scintil-
lation camera is widely used with an on-line
computer system or a data processor of fixed-
program. However, dynamic data are often
inaccurate due to a ccnsiderable amount of
resolving time inherent in the camera and in
the data processing system. We have deter-
mined the resolving times of a delay-line type
scintillaticn camera and an on-line computer
system (TOSBAC 3400 Mcdel 31 DAC system)
separately. Counting-rate characteristics of the
camera was measured against varying amount
of a'radioactive source, and fitted by exponen-
tial function by which the resolving time of

5.5usec was determined. Data scquisition rate
of the computer system was investigated in
terms of display counting-rate of the camera.
An equation of constant deadtime was well
fitted to experimental acquisition rate which
gave a system resolvingtime of 10gsec. In
dynamic image data, the data transfer speed
from core memory to magnetic disz was the
limiting factor for the highest counting-rate
and for the smallest time of each frame.
Finally, possibilities are suggested for the im-
provement in high counting-rate performance

of the camera-computer system.

Presented by Medical*Online



	0605
	0606
	0607
	0608
	0609
	0610
	0611
	0612
	0613
	0614
	0615



