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Purpose: To devebp a gereralimage processig anddosecompuation procedurethat allows for the accunulation of accuatedose
distibutions for pumposesof both outcomeresearchand IG-ART (image guided adaptiveradiaton therapy. We applied the
procedure to conebeamCT headneck cancertreatrent casesaswell asTomotherapyMVCT (megavoltage CT) GYN andprostate
canceitreatmentcases

Method and Materials: The image processingorocediresinclude preprocessg, rigid and deforneble registratio, mesh based
strudure conbur propagtion, and image volume compositon for dose re-computaton. The doe procesing includes dose
recomputatioron the daily CT or the compo®d CT volume, deforming and registerthe daily doseto the planningdose space dos
acaimuation, evaluaing of the accumulatedioseaganst the planneddose.Accuracy of imageregistrationis very important for the
ertire procedurebecaseit determineshe accuracyof all later subsequensteps In order to improvethe accuecy, we preprocessed
the CT images before the registrationstep by using various methods including edgepreserving smathing Gaussianlowpass
smoothing contrasterhan@mer, windowlevel intensty transformatio, and bowel gaspocket paintingfor abdoninal regiors. We
usal M| (mutualinformation) based algorithm for rigid imageregstration,andapgied the Horn-Schunckoptical flow algoiithm for
deformable imageregidration. We used a meshbaseddgorithm for structurecontourdeformaion, interpolaton andsmoothing.
Results: By applyingthesepre-procesing proceduresve were ableto achiewe improvedimageregistaton results.The computed
imagedeformation fields were thenusedto propagatethe structure corntours from the KVCT to the current daily CT image which
could beusedfor dosedeformation or re-compuation.

Conclusion: We havedeveloped a procedureof imageprocesing and dose computatbn to suppot the accumulatiorof ‘true’ dose
distibutions. Thesemethod coud be usel in both radioherapyoutcome reserch and adaptiveradiotherapyapplications Partially
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