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Abstract 
•  In 3D PET up to 50% of the data consists of scatter 

•  This scatter can be approximated [1], but only up to a global scaling factor 

•  Currently the scaling factor is determined by sinogram tail fitting [2]. This method 

however, can suffer from low counts 

•  Alternatively one can exploit the data redundancy of time-of-flight (TOF): the scaling factor 

is considered as an additional voxel and updated at each iteration using Maximum-

Likelihood (ML) [3] 

•  It turned out that this new method (i) suffers from severe bias and (ii) only outperforms tail 

fitting when very few counts were available 

•  Therefore we shifted our focus on the Maximum-Likelihood Attenuation Correction Factors 

(MLACF) algorithm [4] 

•  MLACF exploits the redundancy of the TOF data to calculate not only the activity, but also 

the attenuation correction factors (ai) 

•  MLACF is analyzed quantitatively and compared with ML-EM 

Conclusion 
•  Estimating the scatter scale factor with ML suffers from severe bias and only 

outperforms tail fitting when very few counts were available 

•  MLACF improves the contrast in the reconstructed activity with respect to ML-EM without 

attenuation correction 

•  From the difference activity images it seems that the overall quality of the MLACF 

reconstruction improves when the support of the object is known. This needs further 

investigation. 
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Contrast versus Noise as a function of the iteration number 
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