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Abstrael : The maximum-likelihood expeclation-maximizalion (MLEM? algorithm for emizsion compuled lemography (ECT)
teconsliucls images by modeling slatizlical propeilies of the emussion and detection processes invelved in ECT systems While
the MLEM algorlhm has several advantages ovel the conventional filtered backprojection metheod, it alse has unfortunate
disadvantages due to the mstabilily involved in the ML picblem and 1ts slow convergence In Lhis paper we focus on Lhe
improvement of the woll-known ordered subsels expectation maxmmzation (OSEM) algorithm, which provides an order—of-
magmtude acceleralion over standard EM, by exlending to the maxmum a pesferfor: (MAP) approach TFo our OSEM-MAF
algorithms we used lhe spline models demved hom ideal physical matemals, such as the membrane (MM} and Lhe thin plale
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(TP} We compared squate ertors using soflwale phantoms (monkey brain autoradiograph Mathematical Cardiac Torse! In
our experiments we showed thal, for subdivided projeclion dala nlo 16 subsels, Lhe cxlension of OSEM to OSEM-MAP
significantly improved the quality of 1cconstruclions in squared crior  [n paiticular, the OSEM-MAP algorithm with the TP
prior yielded the smallest squale erncr among Lhe Lhree reconstruclion algenthms considered in ouwr cxpetimenls In order o
test Lhe praclicability of owr OSEM-MAP algoiithms, we also uscd the 1eal projection dala acquired hom phvaleal phanloms

uzing a PET scanner,
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