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Purpose: Dueto a largecone angle, scattercontributionsignificantlydegradestheimage
quality of conebeamcomputed tomography(CBCT) by introducingthe cuppingeffect.
Theobjective of this study is to developa newCBCT scatter correction methodin image
domain.

Methods and Mater ials: The hypothesesof the proposedmethod are that the image
intensity of different kind of materials in CBCT image is globally uniform and the
cuppingeffectcanbedescribedasa bias field, a low frequencysignalacross thewhole 3-
D images.Basedon above assumptions,we proposeda maximuma posteriori probability
(MAP) framework to estimate thebiasfield contribution.Thewell-known fuzzy C-mean
model is extendedto define the likelihood function of the CBCT image. A markov
random field model is usedto describe the prior probability of the mixture definedin
FCM model. The bias field is characterizedby a zero meanGaussianprior probabilit y.
An iterated conditional mode-like approach is utilized to maximize the objective
function. The corrected CBCT image can be obtainedby subtracting the biasfield from
original CBCT image.

Results: The performance of correcting the cupping effect of CBCT image with the
proposedMAP framework was testedusing both digital phantomsand clinical CBCT
images.In the phantomstudiesthe intensityof higherdensity material in the simulated
CBCT imagesof contrastphantomsis evenlower that thatof lower densitymaterial due
to cuppingeffect.The corrected CBCT image showedalmost same intensitydistribution
asthe original contrast phantom images.For real patientstudy,comparedto the original
brain CBCT image,the corrected CBCT imagesignificantly improvedthe uniformity of
intensitydistributionof brain soft tissue.

Conclusion: The proposedimage-basedscatter correction methodshoweda promising
result to reducethecuppingeffectcommonlyencounteredin CBCT image.


