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ABSTRACT

Purpose: To present an improvedbar-patternmethodthat allows for fast measurementof
modulation transferfunction (MTF) anddetectivequantum efficiency(DQE) in conventionalno-
phantom scatterandphantomscatterconditions to characterize spatial resolution of both 2D and
3D imaging systemsfor imageguidedradiationtherapy (IGRT) with both kilovoltageand
megavoltagex-ray sources.

Method and Mater ials: X-ray imaging requiresMTF measurementsunder phantomscatterfree
conditionfor DQE measurements.While slit/edgeMTF measurementsarelaborious, thebar-
pattern methodallowsfor a simplified approach for discreteMTF measurementalthough its
implementationfor megavoltagex-ray imaging mayleadto errors dueto inadequate
normalization.We introducea newbar-pattern method basedon basedon improved
normalizationtechniquesthatprovideextremelyaccurateMTF measurement. It is well suitedfor
MTF and DQE measurements under phantom scatterconditions,which more closelymimic
patient imaging andcannot beobtainedusingslit /edge methods. Comparisonsof the bar-pattern
methodarepresentedwith slit/edgeMTFs. We presenta methodology to imagebar-patterns
placedon a multi-axial rotation jig thatallows measurementof spatialresolution of not only 2D
detectors(EPIDs)but also volumetricimaging systems,i.e. CBCT andMVCT.

Results: Comparisonsof MTF measuredwith custom tungstenbar-patternsshow goodstatistical
agreementwith measurementswith theslit and edge for two clinical EPID systems.

Conclusions: Theproposedbar-patternmethod providesfastaccurate measurement of discrete
MTF and DQE values,andis muchsimpler andfasterto usethantraditional slit andedge
methods.This methodalso allowsfor MTF and DQE measurements under scatter conditions that
morecloselymimic patient imagingconditions. It canbe usedfor EPID and CBCT/MVCT
imaging quality assurancewithin minutesof imaging time andis therefore well suited for clinical
measurements.


