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Purpose: Chargecoupleddevices(CCDs) arebeingincreasingly usedin radiationtherapy. CCDcamerasarebecomingthetool of choicefor applications
such as two-dimensional dosimetryof scintillator sheets or to readhundredsof miniaturescintillation detectors arrangedin arrays.However,CCDsare
sensitiveto strayradiation. This effect inducestransient noise.Radiation-inducednoisestrongly alterstheimageandthereforelimits its quantitative
analysis.Thepurposeof this work is to characterizetheradiation-inducednoiseandto developfiltration algorithms to restore imagequali ty.

Method and Materials: Two models of CCD cameras(Andor LucaandApogeeU2000)wereusedfor measurementsin linac environments.Imageswere
acquiredwith andwithout radiation. Thestructureof thetransientnoisewasfi rst characterized.Then,threemethodsof noisefil trationwerecompared:
median filtering of a time seriesof identical images,uniform medianfilt eringof single imagesandanadaptive filter with hard-switchingmechanism.

Results:Theintensitydistribution of noisypixelswassimilar in bothcameras.However, thespatialdistributionof thenoise wasdifferent:theaverage
noisecluster sizewas1.2±0.6and3.2±2.7pixelsfor theU2000andtheLuca respectively. Themedianof a time seriesof imageresulted in thebest
filtration andminimal imagedistortion. For applicationswheretime seriesis impractical, anadaptivefi lter mustbeusedto reduceimagedistortion. We
haveimplementeda modification to theswitchfilt er in orderto handlenon-isolated groupof noisy pixels.

Conclusion:We havecharacterizedthe transientnoiseproducedin CCD camerasby scatteredradiationfrom a linac andhavedeveloped anefficient
filtration schemeto removethis noiseandrestoreimagequality. Useof our filt ration schemeallowsdetailedquantitativeanalysis of animageevenwhen
subjectedto scatteredradiation.
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