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Introduction: Fastandaccuratemodeling of cone-beamCT (CBCT) x-ray projectiondata canimprove
cone-beam CT (CBCT) image quality either by conditioning projection data prior to image
reconstruction or by supporting rigorous comparative simulation studies of competing image
reconstruction and processing algorithms. In this study, we compare Monte Carlo-computedx-ray
projectionswith projectionsexperimentallyacquiredfrom our Varian Trilogy CBCT imaging system for
phantomsof knowndesign.
Method and Materials: Our recently developedMonteCarlo photon-transportcode, PTRAN,wasused
to computeprimary and scatter projections for cylindrical phantomsof known diameter(CatPhan and
NA model 76-410) with and without bow-tie filter and antiscatter grid for both full - and half-fan
geometries.The simulations werebased uponmeasured120 kVp spectra, beam profiles, andflat-panel
detector (4030CB) point-spread functions. The beam-stoparraymethodwasused to acquirescatter and
SPRdistributions from the OBI images. The biasingof scattermeasurements dueto the long detector
PSF tails was correctedeither by a lead mask or by deconvolution. Computed projections were
comparedto flat- anddark-field corrected4030CBimages.
Results: The simulatedprimary profiles agreewith experiment within 3%, while the simulatedscatter
profiles agreewithin 8-10%. Both PSF measurementsand mask measurementsindicate that scatter
radiationvaluescanbebiased by as muchas 7% detector PSFtails.
Conclusions: In agreement with the literature, the difference between simulated and measured
projection data is of theorderof 6-8%. Higheraccuracycan beachieved mainly by improvingthe beam
modelingandcorrectingthenonlinearitiesinducedby thedetectorPSF.
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