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Purpose: To investigaterobushes of improveddos uncetainty modelandits applicabilityto doseverification.

Method and Materials: Previousy, we develogd a doseuncertainy modelby introducingspae-orientedandnon-spaceoriented
doseuncatainties and a novelschemeof accouning dose accunulaton history. Althoughthe modelwasableto providegood
estimatims, its applicationwaslimited to casewith afew mm rangeof spatial displacementn this study, we haveimprovedand
genealizedthemodelby incomporaing a corvolution method. The newmodel categorize uncertinty sources from bothtreatment
machheand patient into eightdegree of freedom Probability densiy functionsareconvolvedwith dosecdculation to obtaindose
uncetainty mgos. For this study,input parametersveredeternined through6-yearannualQA data,64 setupmeasurementssing an
IR cameraand105dosemeaurmentof sevendoselevels To exanine apgicability of themodelto doseverification, treatment
plansof four testpatternsveremadeanddelivere to film -phaniom dosimety system Percentagef measued pointswithin thedose
uncetainty bound (pas rate) was evduatedwith confidencentewal of theuncetainty to verify therobustnessf themodd.

Results Mechanicaketp accuadeswere 0.2+1.0 mm (x), 0.1+0.9mm (y), 0.0+1.1mm (z), 0.040.1° (pitch), 0.040.0° (roll),
0.1+0.2° (yaw), and0.0+00° (collimator). Therelative doseperturbaion at 200 cGy was0.4%. Theuncertainy distributionswere
obtairedwith thesemeasured modelpaametersanddoseverification passateswereevaluatedaccordingto the confidenceinterval of
dosebound Thepassratesshowedsimilar trendsastheorgical statistical confidence For testpatternsthe pas ratesby the
uncetainty-basedestwith threestandird deviationsweresimilar to thoseobtainedin conventionaly-testwith 3% and 3 mm criteria.

Conclusion: With afew simple testfields, robugnessof the apgroachandpossibility of applicationto doseverification wereobserved.



