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Purpose: To developan efficient analytical scatter correction algorithm for theOn-Board Imager(OBI) for boththecenter-detector
andoffset-detectorgeometriesusedfor cone-beamcomputedtomography (CBCT). Theoffset-detectorgeometry is usedfor larger
transaxialfield-of-views andis particularly challengingdueto theasymmetric natureof theassociatedscatterprofile andhigher
overallscatter-to-primary ratios.

Methodsand Materials: A scatterkernel modelwasimplemented.Thecone-beamwas modeled asanarrayof pencilbeams.For
eachof thepencil beams,a scatterpoint-spread function wasdeterminedbased on measuredattenuation valuesandprior simulations
of a polychromatic x-ray beamdirectedthroughuniform material. Thetotal scatterestimatewasthenderivedfrom thecumulative
response of eachof thescatterpoint-spreadfunctions.Themodelalsoincludedtheresponses of thedetectorandanti-scattergrid. To
test themodel, a pelvisphantom anda cylindrical water phantomwereimaged on a table-top systemwith hardware andgeometric
parametersthatmatchedtheOBI in offset-detectorconfiguration.Theaccuracies of theestimatesweredeterminedby comparisons
with experimentalscatter measurements.

Results: Accuraciesof theestimateswereexcellentawayfrom theedges of thephantoms.Hounsfield Unit (HU) errorsin the
reconstructedimageswerereducedfrom over20%pre-correctionto <2% aftercorrectionin the bulk of theimage. However,nearthe
edges of thephantoms,scatterwas underestimatedwhich resultedin residualHU errorsthatwereon theorder of 10%.

Conclusions: Theresults demonstratethepotential for successful implementation of a computationally efficient scatter-kernelmodel
for theOBI. Work is underwayto improvescatterestimatesfor raysneartheedgesof objects.
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