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Purpose To devebp aneffective method of improvinglow-dosekV CBCT imagequality usingstatisticshasedsinogramsmoothingso
thatthepatient’s imaging dosecanbe greatlyreducedhroughthe useof low-mAs protocol.

Method and Materials: Basel on the sinogramnoise propertes,a penalzedweighted leastsquaregPWLS) objectivefunctionwas
constru¢ed andtheided sinogamwasthen estimatdby minimizing the PWLS objectionfuncion. Thevarianceof sinogamdat was
chosenas theweight the PWLS objedive functionandit determinedthe contibution of eachmeasuement.To preserveedgeinformation
during noisereduction we proposd ananisotopic quadatic form penaty. The quadetic form penaltyencouragesquvalence between
neighborsandtheanisotropicpendty providesthe mecharsmto control theinfluenceof differentneighlorsaccordingo its corresponding
gradient.Theproposedanisotropic penaltytends to discourageequivalencebetweemeighbordf the gradientis large, thusedgeinformation
will bepreservedn thesmoothedsinogram.Two experinentl phantomstudieswereperformedto demonstrat¢éhe effectivenessf the
presented algorithm.CBCT projectionimagesvereacquredby the ExactArms (kV source/detectams)of a Varian Trilogy™ treamert
system.

Results Noisein the recanstructedCBCT imageacquiredwith thelow-mAs protocolwasgreatly suppesse after the proposedsinogram
imageprocessingwithout noticeabk secrifice of the spatal resoluion. For both phantons, imagequality of thelow-dose(100
mAs/prgection) CBCT recongructedfrom the sinogramprocessetby the PWLS criterion is compagble to its coresponling normatdose
(800mAs/progction)imagesin termsof contastto-noiseratio and fine structurespresevation.

Concluson: Thepresated PWLS sinogramsmoothing algorithmreducas CBCT radiationdoseby afacor of 1/8 withoutcompronising
thequdity of reconstuctedimages.



