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Purpose: In spite of over twenty yearsof computerized tomography (CT) research since the well-known Feldkamp-Davis-Kress
(FDK) methodwas first derived for three-dimensional Cone-BeamComputerizedTomographic (CBCT) reconstruction, there is a
noticeable lack of practical software implementations available. Medical physics researchers needingCBCT reconstructions to
prototype moreadvancedimaging techniquesgenerallyneedto codetheFDK methodfrom scratchor adaptthird-partycodethatmay
besophisticatedandinflexible.To addressthis gapin freesoftwaretools, theAAPM ImagingResearch Subcommitteehas supported
thedevelopmentof OSCaR,a simple-yet-flexible open-sourceMatlab FDK tool for algorithmdevelopment.

Method and Materials: OSCaRincludesopensource,executable,andGUI software (Matlab; TheMathWorks,Natick MA) for
CBCT reconstructions from 2D projections.As a pre-processing stage,projection dataareparsed from a standarddata-file. Upon
specification of a Field-Of-View (FOV), voxel size,andreconstruction filter, the3D sinogramis filt ered andback-projectedto
producea 3D reconstruction. The final reconstruction canbe exportedto variousdata formatsasspecified by theuser.

Results: OSCaRacceptsdata in a variety of formats accessible to Matlab. A circular source-detector geometry is assumed,but
OSCaRallows specificationof thepiercing point asa function of theprojection angle.The aperturecanbefreely selected,ascanthe
voxel sizeandthereconstructionfilter. Visualization in 3D andin 2D (e.g.,slices)is supported.

Conclusion: OSCaRdemonstratesflexibil ity, easeof use, and supportof a broadrangeof input dataformats.Upon completionof
beta testing, the codewil l be freely available via the AAPM web-site to AAPM members. The software is intended for algorithm
developmentandresearch purposesrather than for clinical or commercialuse.The software providesa reference-ablebaseof codeto
acceleratenewimaging research in CBCT andfacilitate multi-institutionalcollaboration.


