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          Summary of the dissertation 

 

 

In time-of-flight (TOF) positron emission tomography (PET) imaging, 

attenuation correction is required to reconstruct the activity image accurately. 

The standard way of applying attenuation correction makes use of a computed 

tomography (CT) scan. It is however, possible to correct for attenuation using 

only the TOF-PET data, without making use of the CT data. 

 

In this work we aim at: 

(i) Obtain a full understanding of the fundamental properties of this problem; 

(ii) Improve the existing methods (i.e. MLAA and MLACF); 

(ii) Develop new algorithms (i.e. sMLACF); 

(iv) Evaluate all those methods on simulated, phantom and clinical data. 

 

The main contributions of this work are: 

(i) Listing sufficient conditions under which the Poisson-model is valid for 

(TOF-)PET; 

(ii) Proving an equality helpful for showing that some of the sufficient conditions 

are fulfilled under which a (Generalized, Poisson PET) Expectation-Maximization 

(EM) algorithm converges; 

(iii) Applying these convergence theorems to generalize the proof of 

convergence of MLEM with fixed background and correct the conditions under 

which the limit is unique; 

(iv) Proposing small changes to the MLAA and MLACF algorithms to overcome 

possible numerical instabilities and proving the asymptotic regularity of MLACF ; 

(v) Proposing a new algorithm (sMLACF) and proving its asymptotic regularity. 
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