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Purpose: To identify theroot causesof artifactsin axial conebeamreconstruction, proposeandevaluatethesolutionsof suppressing
artifactsfor image quality optimization.

Method and Materials: With increasingconeangle in volumetric CT, suppressionof artifactsin axial conebeam reconstruction
becomes morechallenging.In thepast, datainsufficiencyandlongitudinal truncationwereidentified as themajorcausesof the
artifacts.In this study,insufficient longitudinalsampling is identifiedasthethird majorcause.Basedon a detailed artifact analysis, it
hasbeenexperimentally verified that, (a) theartifactscausedby data insufficiencyis quite acceptableat small coneangleup to 4.23°,
andbarely acceptableat moderateconeangleequal to 8.46°; (b) theartifacts causedby longitudinaltruncationcanbeefficiently
reducedby ray-wise3D weighting. A straightforwardway to reducetheartifacts causedby insufficient longitudinalsampling is to
increasedetector’s longitudinal sampling rate, but sucha waydegradesnoisecharacteristics anddoseefficiency.An anisotropic
adaptive filteringapproachis proposedto suppresstheartifact causedby insufficient longitudinalsampling. An obliquewire phantom,
humanoid head phantom,modifiedDefrisephantomand helical bodyphantom,are employedto analyzeartifactsandevaluatethe
efficacyof theproposed solutions.

Results:Experimental evaluation basedon thephantom studyshowsthat, theartifactscausedby longitudinaltruncationand
insufficient longitudinal sampling in axial cone beamreconstruction canbesubstantiallysuppressedby ray-wise3D weighting and
anisotropic adaptive filtering, especiallywhile theimageplaneis approachingthedetector’s longitudinalboundaries.

Conclusion: It hasbeenevaluatedandverifiedthatthecombination of ray-wise3D weightingandanisotropicadaptivefi ltering can
significantly improvetheimagequality of axial conebeamreconstruction at coneangleup to 4.23°. Moreover,it is expectedthatsuch
a combinationcanwork well at largerconeangles.


