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Purpose: To provide a scientif ic basis for setting sinogram modeling accuracy targetsbasedon impact of such errors on image quality. Modeling
inaccuracies in photonspectrum andscatter distribution assumedby statistical imagereconstruction(SIR) algorithmsleadto systematicimageartifacts.

Methods and Material s: A synthetictwo-dimensionalphantom (25x35 cm) wasusedto generatebothnoiselessandnoisysinogramdata, basedupona 120
kVp spectrumfi lteredby 12 mm Al (66.6keV meanenergy)andvariable scatter levels(4%, 20%,and100%of theminimum primary transmission through
the phantom). A third generation SiemensSomatomPlus4 scannergeometrywas assumed. The SIR algorithm wasthe alternatingminimization (AM)
algorithm [IEEE TMI 26: 283]. 500 AM iterationsusing22 orderedsubsets wereappliedto thedata. Variousmismatchesbetweentheassumptionsin the
algorithm andthetruth werestudied, includingerroneousspectra (110kVpto 130kVp,filt rationfrom 6 mm to 18 mm Al, or 62.2to 69.7 keV meanenergy)
anderroneousscatterlevels (0.25to 4.0 timestheactualsinogramscatter).

Result: AM imagequality wasevaluatedin terms of bias,noise,contrastratio, etc.To assure +/-2% accuracyin thereconstructedattenuationimage, photon
spectrum uncertaintiescorresponding to 2 keV shifts in meanenergy can be tolerated. For a 30 cm thick subject,this correspondsto errors in primary
transmission of 6%-8%. For 20% scatter levels, themaximumtolerated discrepancy in scatter-to-primary ratio (SPR) is about5% to 8% and30%-50%for
typicalMSCT scatter levels.

Conclusions: This work indicatesAM andotherSIR algorithm imageestimatesare sensitive to errors in thedetectorresponsemodelsassumedby the
algorithms. For thick patients,a sinogrammodeling accuracyof 6% is neededto support reconstructedimagesof 2% accuracy.
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