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Improvement in Resolving Power of Gamma Camera
Utilizing Superresolution
Part I. Fundamental Experiment of A Collimator in Optical Model
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In order to improve resolving power of gamma cameras, superresolution techniques are considered,
Three grid-collimators have been designed and fabricated to conform to the theory of superresolution.
Each of them measures 10 em wide, 10 cm long and 5 cm deep, and is composed of linear and parallel
lead strips providing spatial frequencies of 5.0, 2.5 and 1.25 linesfcm. For two-dimensional superresolus
tion imaging, grid-collimator is translated in the direction perpendicular to the grid and rotated stepwise.
The motions are alternately repeated until the collimator rotates 180°. Preliminary experiments were
carried out using an optical model. Object images were produced by projecting patterns placed on the
collimator face to a diffuser placed on the rear end of the collimator by diffused light, The images were
recorded by an optical camera,

In the experiments using the grid-collimator of 2.5 lines/em (2 mm wide grid) and siemensstar as
the input image, it was found that the present technique provided high resolving power of about 3.4
lines/cm. This value can not be attained with conventional parallel multi-hole collimator, the hole
diameter of which is 2 mm. This technique may allow the use of a grid-collimator of higher frequency

with no loss of sensitivity, since the open area of the collimator is 509,
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Fig. 1 1050-hole collimator
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Fig. 2 Superresolution method using for the multi-
hole collimator
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Fig. 4 Grid collimator
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Fig. 3 Superresolution image obtained with 2.5 lines/cm grid (left) and image without
processing (right)
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Fig. 5 Superresolution method using the grid col-
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Fig. 8 Images of test objects positioned 5cm from diffuser without grid collimator

Fig. 9 Images obtained with 1050-hole collimator
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