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ABSTRACT

A new detector array scaeme for tne positron camera for toe imprecved
iwaze resolution and a metuod for the resolution improvement of tne.
undersampled projection data from ring §051tron camera are proposed,
Cowputer siawulation resultis are presented and problems and limitations
are discussed,

SU:MARY

Ine currently existing positron cameras of tane ring type for tine
computerized tomegraphy have the limited resolution mainly due to tne
finite detector size whicn limits tue sampling. Finer sampiing by the
continuous scanning like X-ray CT is usuaily difficult due to the
distinet structure of tne positron camera. (1)
Pe imyrove tne resolution, following two approaches have been Studied,,
i.e, hardware and algorithmic approachnes.

1. nardware Approacn with tne New Detector Array Scheme
s uew detector array struciure of positron camera with whicn the

reﬁolutidn'limitation can be improved to tne desired liuits vy increased
angling is proposed and tested. The brief description’of this new
cueme is as followes 3

itie circular ring detector array is divided into two halves and these
two rotate in tne opposite direction to eagh other within the distance
of ong detector width. During tne rotating angular scan, the desired
sampiing is achieved. ( Tnis scneme we will term as an jalf-Ring
Rotzting System ) ‘
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2. suverresolution Approach with Papoulis Iterative Scheme (2,3)
un tne otner nand, if tre resclution can be improved by mathematical
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manipulation, finer image can be obtained even withn the presentiy
available circular ring stationary pesitron. cameras.
.Following 1is . software approach which bas been provosed vy
Papoulis
The extrapciatic.. :f the band-limited functioh f(t) can be achieved
from a finite segrent

£(1)=1(t)pg(t) pT(t)={1 , ItI<T
o, >t
£(t), and it was provedlthat some finite number of iterations wil:

3
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reproduce ine analytic functicn f(t) frcw g(t). Using Papoulis iterativn
scheme, the resolution improvement of tne undersamp;ed projection dats
can be considered as a dual problem. For this application, the pro cc-
tion data is assumed to be space-limited ( as a dual of band-limitrtic:)
and a part of iis Fourier transform which has negligible aliasing
component is assumed as the finite segment of the spatial frequecncy
spectrur to be used for the extrapolatidn in frequency domain.

The above two proposed methods are invéstigated by computer simuiatich
and the results are presented.
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