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Purpose: Uncompensatedscatteredradiation is oneof themajorimagequality deteriorating factorsin flat detectorcone-beamCT.
Purposeof this work is to developa fast, practical,and accuratemethodfor a posteriori correctionof X-rayscatter.
Method and Materials: Scatterestimationandcorrection is carriedout usinga novelapproachbasedon locally approximatingthe
imaged objectby watersphere models.In eachprojection, thescattercontribution of eachray from thesourceto theindividual
detector pixels is derivedfrom a pre-calculateddatabaseof pencil-beamMonte-Carlosimulations.Thedifferentsphereconfigurations
havetheadvantageoverrelatedexisting methodsthattheyallow to accuratelyreproducescattercontributionsof individualrays
regardless of thepositionof objectpenetration.Systematic evaluationwascarried out by constructing anextensive database of Monte-
Carlopatientsimulations, by performing scatter measurementsof 15 phantomson a bench-top X-raysystem,andbasedon rotational
C-arm acquisitionsfrom clinical interventionalprocedures.
Results:Thenovelmethodwas foundto producefar superior resultsthanrelatedstate-of-the-art approaches. Basedon simulated
projectionsof 13 CT data setsof differentbody regions (head,thorax,abdomen,liver, pelvis), anaveragereductionof scatter-caused
inhomogeneities from 117 HU to 11 HU per-voxel deviation from thegroundtruth wasachieved.For individualdatasets, theaverage
level of theestimatedscatter deviatedfrom therespectiveoptimumby only 5% ascomparedto a minimumof 14%for testedstate-of-
the-art approaches.Experimental evaluation and application to clinical dataconfirmedrobustnessandefficientreductionof cupping
andstreakartifactsin reconstructedimages.
Conclusion: A practical software-basedmethodwasdeveloped allowing to accuratelyestimatescattercontributionsin X-ray
projections.Utilization of this methodefficiently reducesscatter-causedartifacts,andthussubstantiallyimprovesimage quality in flat
detectorcone-beamCT.


