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ABSTRACT

Purpose: To presehan improved barpatternmethodthat allows for fag measwvementof
modulaton transferfunction (MTF) anddetectivequartum efficiency (DQE) in conventionalno-
phantom scatterandphartom scatterconditiors to chaacteize spaial resdution of both 2D ard
3D imaging systemsfor imageguidedradiationtherafy (IGRT) with both kilovoltageand
megavolagex-ray souces.

Method and Materials: X-ray imaging requiresMTF measirerrentsunder phanbm scatterfree
conditionfor DQE measuemerts. While slit/edge MTF measuementsarelaborious the bar
patten methodallowsfor asimplified apgoach for discreteMTF measirenentalthowghits
implementatiorfor megavoltagex-ray imagng mayleadto erras dueto inadequae
normalizationWe introducea new bar-patem method basedn basdonimproved
normalizationtechniquesthatprovideextremelyaccuateMTF measuwemert. It is well suitedfor
MTF and DQE measuremds under phantan scatterconditions, which more closelymimic
patient imaging andcamot be obtained usingdlit/edge mettods Comparisms of the barpatern
method arepresentedvith slit/edgeMT Fs We presenta methodology to imagebarpatterns
placedon a multi-axial rotation jig thatallows measirenmentof spatialresoluion of nat only 2D
detectordEPIDs)but also volumetricimaging systemsj.e. CBCT andMV CT.

Results: Conpaiisonsof MTF measuredavith custom tungstenbarpattensshow goodstatistical
agreementwith measurementwith theslit and edge for two clinical EPID systems.

Concludons. Theproposedbarpaternmethod providesfastaccurde measuemer of discrete
MTF and DQE values,andis muchsimger andfasterto usethantradtional slit andedge
methods.This methodalso allowsfor MTF and DQE measuemerts under scatte conditions that
morecloselymimic patentimagingconditions It canbe usedfor EPID and CBCT/MVCT
imaging quality assirancewithin minutesof imagng time andis therdore well suited for clinical
measurements.



