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Abstract

The parallel beam SPECT system acquires projection data by using collimators in conjunction with photon
detectors. The projection data of the parallel beam SPECT system is, however, blurred by the point response
function of the collimator that is used to define the range of directions where photons can be detected. By
increasing the number of parallel holes per unit area in collimator, one can reduce such blurring effect. This
approach also, however, has the blurring problem if the distance between the object and the collimator becomes
large. In this paper we consider correction methods for artifacts caused by non-circular orbit of parallel beam
SPECT with many parallel holes per detector cell. To do so, we model the relationship between the object and its
projection data as a linear system, and propose an iterative reconstruction method including artifacts correction. We
compute the projector and the backprojector, which are required in iterative method, as a sum of convolutions with
distance-dependent point response functions instead of matrix form, where those functions are analytically computed
from a single function. By doing so, we dramatically reduce the computation time and memory required for the
generation of the projector and the backprojector. We conducted several simulation studies to compare the
performance of the proposed method with that of conventional Fourier method. The result shows that the proposed
method outperforms Fourier methods objectively and subjectively.
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Fig. 1. Measurement of projection by gamma-ray
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Fig. 2. Acceptance angle of collimator
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