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INEPIAHYH

The analytical approach to single photon emission computed tomography
(SPECT) requires the inversion of a certain generalization of the two-dimensional
Radon transform, which is called attenuated Radon transform. Both Radon and
attenuated Radon transforms are line integrals. We present a modification of the
explicit formula for this inversion which was derived in 2006 by Fokas, following the
pioneering work of Novikov. We also present a numerical implementation of this
Inverse Attenuated Radon Transform (IART), which we call the attenuated Spline
Reconstruction Technique (aSRT). For this numerical implementation we utilize both
the attenuated sinogram obtained from SPECT and the reconstructed attenuation
coefficient obtained from a CT (computerized tomography) scan. The relevant data
are provided by a SPECT/CT scanner. Our analytic formula of the IART involves the
calculation of the Hilbert transform of the linear attenuation correction coefficient and
the Hilbert transform of two sinusoidal functions of the attenuated sinogram. For the
aSRT we have employed custom-made cubic splines. We aim to present the
mathematical formulation of aSRT and to evaluate it via the reconstruction of various
simulated phantoms, including an image-quality (IQ) phantom under Poisson noise.
Furthermore, we aim to showcase a simple and powerful CUSUM method to
eliminate streak artifacts outside the objects being imaged.
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ABSTRACT

The analytical approach to single photon emission computed tomography
(SPECT) requires the inversion of a certain generalization of the two-dimensional
Radon transform, which is called attenuated Radon transform. Both Radon and
attenuated Radon transforms are line integrals. We present a modification of the
explicit formula for this inversion which was derived in 2006 by Fokas, following the
pioneering work of Novikov. We also present a numerical implementation of this
Inverse Attenuated Radon Transform (IART), which we call the attenuated Spline
Reconstruction Technique (aSRT). For this numerical implementation we utilize both
the attenuated sinogram obtained from SPECT and the reconstructed attenuation
coefficient obtained from a CT (computerized tomography) scan. The relevant data
are provided by a SPECT/CT scanner. Our analytic formula of the IART involves the
calculation of the Hilbert transform of the linear attenuation correction coefficient and
the Hilbert transform of two sinusoidal functions of the attenuated sinogram. For the
aSRT we have employed custom-made cubic splines. We aim to present the
mathematical formulation of aSRT and to evaluate it via the reconstruction of various
simulated phantoms, including an image-quality (IQ) phantom under Poisson noise.
Furthermore, we aim to showcase a simple and powerful CUSUM method to
eliminate streak artifacts outside the objects being imaged.



