AbstractID: 6518 Title: Monte Carlo coupled modeling of a computed radiography
system

Purpose: To developa modeltha allows for undersandingthe physical propertes andthe effect of reacdut parametersn objective
imagequality metrics of a‘flying spot computedradiography(CR) system.

Method and Materials: A Monte Caro simulation method[Fasenderet al., Nucl InstrumMethodsPhys ResA 512 (2003: 610-8]

that desribesthe opticd trangortin a ‘flyi ng spd’ readoutwasimplementedy adaptingthe codeof Jacque$PhotochenPhotobiol
67 (1998), 23-32]. Thisprogmamwas coupled with a ‘paralletcascads’ appro&h [Yao andCunringham,Med Phys 28 (2000):2020

38] to predict systen MTF and DQE. Grain size wasassuned to follow a normal distribution in theimagingplate (IP) andgranular
noisewas detemined using the works of Nutting and Siedenbpf. Additiond assumptionsnclude orthogonal x-ray incidence,no
scatterno glare,nodefectsin the IP, a corstantdischargefraction, anda linearreadoutamplifier were assumedor alinearandwide-

sersestaionaryprocess X-ray specta repregnfative of radiographyanrd mammogaphywereusedin the simulations. Publishedor
estimatedgraranetersthat correspord to two commonlPswerecompiled from multiple sources

Results: For radiograhy with 0.2-mm sanpling, modelresuls showal good agreement with publishedliterature valuesfor system
MTF (r>0.99) ard modeate agreemen for DQE (r = 0.75to 0.99) over four orders of incident exposue (0.03 to 30-mR). For
mammaraphy with 0.1-mm sanpling, model resuls showedgood agreementwith published literature values for systemMTF
(r>0.99)and for DQE (r = 0.95 to 0.99)overtwo ordersof inddentexposurg~1to 100-mR).

Conclusion: The proposed model facilitates identifying factors that could improve CR perfformance. Accurate estimaes of IP
parameters&ind modelimprovemetts suchasincorporaton of Lubbers’ effect could furtherimprovemodelaccuracy. Supporedin
partby NIH RO1EB00401%ndGeorgiaCancerCoalition award.



