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Purpose: To developa modelthat allows for understandingthephysical propertiesandthe effect of readout parameterson objective
imagequality metrics of a ‘ flying spot’ computedradiography(CR) system.

Method and Materials: A Monte Carlo simulationmethod[Fasbenderet al., Nucl InstrumMethodsPhys ResA 512(2003): 610-8]
that describestheoptical transport in a ‘flyi ng spot’ readoutwasimplementedby adaptingthecodeof Jacques[PhotochemPhotobiol
67 (1998), 23-32]. This programwas coupled with a ‘parallel-cascades’ approach [Yao andCunningham,Med Phys28 (2000):2020-
38] to predict system MTF and DQE. Grain sizewasassumed to follow a normaldistribution in the imagingplate(IP) andgranular
noisewas determined using the works of Nutting and Siedentopf. Additional assumptionsinclude, orthogonalx-ray incidence,no
scatter,no glare,no defectsin the IP, a constantdischargefraction,anda linearreadoutamplifier were assumedfor a linearandwide-
sensestationaryprocess. X-ray spectra representative of radiographyand mammographywereusedin thesimulations. Publishedor
estimatedparametersthat correspond to two commonIPswerecompiledfrom multiple sources.

Results: For radiography with 0.2-mm sampling, modelresults showed goodagreement with publishedliterature valuesfor system
MTF (r>0.99) and moderate agreement for DQE (r = 0.75 to 0.99) over four orders of incident exposure (0.03 to 30-mR). For
mammography with 0.1-mm sampling, model results showedgood agreement with published literature values for systemMTF
(r>0.99)and for DQE (r = 0.95 to 0.99)overtwo ordersof incidentexposure(~1 to 100-mR).

Conclusion: The proposedmodel facilitates identifying factors that could improve CR performance. Accurate estimates of IP
parametersandmodel improvements suchasincorporation of Lubberts’ effect could further improvemodelaccuracy. Supported in
partby NIH R01EB004015andGeorgiaCancerCoalition award.


