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Abstract

Among various medica imaging
devices, positron emission tomography (PET)
has the unique capability to quantitate the
metabolic activity of tissue and visualization
of the body transaxia dlice image by
measuring radioactive tracers in absolute
units in vivo. PET system detect a pair of
gamma rays that produce from positron and
electron’s annihilation, and record the
position of detector in list mode data.

The development of three-dimensional
(3D) positron emission tomography (PET) in
the past decade has significantly improved
signal-to-noise ratio (SNR) more than a
factor of four. However, the improvement of
SNR and spatial resolution both dramatically
increase the number of lines of response
(LORs), data size and the computational
effort of image reconstruction.

In the research project, we tried to
reduce the computation effort of 3D PET
reconstruction by first analyzing the
sinogram data using wavelet transform (WT).
Because of the redundancy, most of the
coefficients after WT must be close to zero
and can be ignored. In addition,
Fourier-Wavelet regularized deconvolution
was then used to remove noise. By taking the
advantages of the somewhat complementary
characteristics of WT and Fourier Transform
(FT), this procedure could preserve more
signa while remove the same amount of
noise than that of only either one of the WT
or FT applied.

Keywords. Fourier Rebinning (FORE),
Wavelet transform, Fourier-Wavel et
regularized deconvolution.
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