AbstractlD: 6748 Title: Scatter correction for flat detector cone-beam CT based on
simulated sphere models

Purpose: Uncompensidscatteredadiaton is oneof themajorimagequality deterioratng factorsin flat detectorconebeamCT.
Purposeof thiswork is to developa fag, practical,and accuatemethodfor a posteriori corectionof X-ray scater.

Method and Materials: Scatterestimationandcorrecton is carried out usinga novelapproactbasd onlocally approximatingthe
imagel objectby watersphere models.In eachprojecton, the scattercontibution of eachray from the sourceto theindividual
detector pixelsis derivedfrom a pre-calculated databasef pencitbeamMonte-Carlosimulations. The diff erent sphereconfigurations
havethe advanage overrelatedexisting methodshattheyallow to accuratelyreproducescattercontibutions of individualrays
regardess of the positionof objectpenetrationSystemati evaluationwascaried out by constucting anextensve databas of Monte-
Carlopatientsmulations by performing scater measurementsf 15 phanbmson a benchtop X-ray systemandbasdon rotational
C-am acquisitionsfrom clinical interventonal procedures

Results: The novelmethodwas foundto producefar superor resultsthanrelatedstateof-the-art approacheBasedon simulated
projedionsof 13 CT daa setsof differentbody regions (head thorax, abdomenliver, pelvis), anaveragaeductionof scattercaugd
inhomogaaties from 117 HU to 11 HU pervoxel deviaton from the groundtruth wasachieved For individual datasets theaverage
level of theesimated scater devigted from the respectiveoptimumby only 5% ascomparedo a minimum of 14%for testedstateof-
the-artapproachesExpeimentl evaluaton and appication to clinical data confirmedrobustnesandefficientreductionof cupping
andstreakartifactsin reconstratedimages.

Conclusion: A pradical softwae-based methodwasdevebpeal allowing to accuratelyesimatescattercontibutionsin X-ray
projedions. Utilization of this methodefficiently reducesscater-causedartifacts,andthussubstantiallimprovesimage quality in flat
detectorconebeamCT.



