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Purpose: To maximize SNR,suppress metal artifactsandminimizebackprojection timesfor FDK-basedcone-beamCT (CBCT)
reconstructionsby optimizing binning, fil teringandbackprojection parameters,andto investigate theperformanceof newmulti-core
CPU’s.

Methodsand Materials: CBCT reconstructiontimescanbereducedby filt eringanddownsamplinghigh resolution flat panel
projection datato matchthereconstructionmatrixpitch,andby usingnearestneighborinterpolation (NN) for backprojection.
However, metalartifactsandnoise aliasingmayresult. To investigatethetradeoffs involved, a frequency-domainnoisepower
spectrum(NPS) modelwasdeveloped. Phantom andclinical CBCT datawere acquiredusingthe On-Board Imagerandreconstructed
with a rangeof pre-processingand backprojectionparameterswhile keeping imageMTF constant. Imagenoise,includingtheamount
of noisealiasing, andmetalartifactswereevaluated. Reconstructiontimesweremeasuredon Xeon workstationscomprising either
two single-core,dual-core, or quad-coreCPU’s.

Results: Two typesof metalartifactsemerged. A moiré patternis producedif insufficient projectiondatadensitiesin thetransaxial
direction are maintained, while radial streaks are producedby insufficiently denseaxial data. For bestimagequalityaliasednoise
should belessthan5% of the total imagenoise, andprojection datashould be1.5-2.0xdenserthanthereconstructedimagematrix
pitch for backprojectionwith bilinearinterpolation. NN interpolation is notpreferred. Althoughbackprojectiontimes increased by
~50% with thesehigherprojection data densities,overall reconstruction timesfor relativelylargeimagematrices(512x512x188,675
projections), were<50 seconds usingthequad-coreworkstationwhich is sufficiently fast for IGRT applications.

Conclusions: Optimaluseof high data densities coupledwith bilinearinterpolationfor backprojectioncansuppresssomemetal
artifactsand minimize noisealiasing. Newmulti-coreCPUarchitecturesprovidesufficient speedto makesuchreconstructions
clinically practical.
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