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(I) IST MODE

(A)| CAMERA ADC VIR OR MT
MEMORY
(B)| CAMERA —ADC k_ LIST MODE ~__| EXTERNAL
S MEMORY ,//////> MEMORY
LIST MODE
(II) HISTOGRAM MODE
(C)| CAMERA —{ADC }— MEMORY EXTERNAL
HISTOGRAM MODE MEMORY
MEMORY
(D)[CAMERA —{ADCk— | HISTOGRAM MODE ['>_ | EXTERNAL
A MEMORY
~d MEMORY ///
HISTOGRAM MODE

Fig. 1 Various types of scintillation camera-data processor system. (I) List mode acquisition (A) VTR or
MT are used for data storage (B) Two buffer memories are used for alternative storage and tra-
nsfer of the data. External memory of large capacity is used for storage of image data in time seq-
uence. (II) Histogram mode acquisition (C) One buffer memory which stores digital image is used.
Digital image is transfered to the external memory by the signal of frame timing. (D) Two buffer

memories which store the digital image and transfer the image respectively are employed. Function
of the two buffers is switched by the signal of the frame timing. Role of the external memory is

the same as (C).
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Fig. 2 Timing chart of data acquisition and transfer in histogram mode. (A) One buffer memory system
corresponding to Fig.1 (C). (B) Two buffer memory system corresponding to Fig. 1 (D). Fi: Fra-
me number, t;: timing signal, Tr: frame time interval=ti,;—ti, Bi: size of buffer memory (words),
Si: access time to start data transfer to the external memory, t: transfer speed from core memory

to the external memory (sec/word), t’: speed of clearing the core memory (sec/word)
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Summary

Resolving Time of Scintillation Camera-Computer System

and Methods of Correction for Counting Loss

II. On the Dynamic Performance of various Types of

Camera-Computer Systems

Takeshi IINUMA, Kenjiro FUKUHISA and Toru MATSUMOTO

Ngtional Institute of Radiological Sciences,
Anagawa, Chiba-shi, JAPAN (280)

Following the previous work, counting-rate
performance of camera-computer systems is in-
vestigated for two modes of data acquisition.
The first is “LIST” mode in which image data
and timing signal are sequentially stored onto
magnetic disk or tape via buffer memory. The
second is “HISTOGRAM” mode in which im-
age data are stored into coré memory as a dig-
ital image and then the image are transfered
to magnetic disk or tape by the signal of frame
timing.

Firstly, the counting-rates stored in the bu-
ffer memory was measured as a function of
display event-rates of scintillation camera for
the two modes. For the both modes, stored
counting-rates (M) are expressed by the follo-
wing formula: M=N/(1—Nt)where N is the
display event-rates of the camera and 7 is the
resolving time including analog-to-digital conv-
ersion time and memory cycle time. The reso-
lving time for each mode may be different,
but it is about 10 usec for the both mode in
our computer system (TOSBAC 3400 model

3.

Secondly, the data transfer speed from the
buffer memory to external memory such as
magnetic disk or tape was considered for the
two modes. For the “LIST” mode, the maxi-
mum value of stored counting-rates from the
camera is expressed in terms of size of buffer
memory, access time and data transfer-rate of
the external memory. For the “HISTOGRAM”
mode, the minimum time of the frame is de-
termined by size of buffer memory, access time
and transfer rate of the external memory.
In our system, maximum value of stored cou-
nting-rates is about 17, 000 counts/sec. with the
buffer size of 2, 000 words, and minimum frame
time is about 130 msec. with the buffer size of
1024 words. These values agree well with the
calculated ones.

From the present analysis, design of the ca-
mera-computer system becomes possible for the
qauntitative dynamic imaging and future impro-
vements are suggested.
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