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Purpose:
To quantify thespatial resolution of a flat paneldetector(FPD) in thevariableresolution x-ray(VRX) detection modeandto
understand thedependenceof this resolution on theVRX angle,x-rayenergy,anddetectorin-planeorientation.

Method and Materials:
Thedetector presampling modulation transferfunction(MTF) of a FPDwasmeasuredin theVRX detection mode,in which the
detectorwasangulatedto matchits field of viewto thesizeof anobjectbeingimagedandthusto improvethespatialresolution.The
edgespreadfunction was obtainedby exposinga slightly tiltedtungstenedgethatwasattacheddirectly ontothesurfaceof the
detector.Thex-raybeamwas generatedby a micro-focal x-ray tube. The VRX angle,theangle betweenthecentral x-rayandthe
detectorplane, wasvaried by rotating thedetectorabout thevertical axis. TheMTF wasmeasuredat variousVRX anglesandbeam
energiesaswell asin two orthogonal orientationsof thedetector. This MTF wasdividedby thecorrectionMTF resulting from the
edgethickness.

Results:
In thehorizontalorientation, thepresampling MTF wasmeasured at 10 VRX angles(90°-10°). Therewasno significant variationin
theMTF at anglesabove40°, but conspicuousimprovements wereobservedat angles below40°.TheMTF in thevertical orientation
did not varymuch at various VRX angles(90°-20°). The MTF at 20° and45° wasmeasuredat several x-ray tubevoltages(40-80
kVp), andnodistinctdependence on the voltagewasobserved.

Conclusion:
Thestudy indicatesthat thepresampling detector MTF in thehorizontal detector orientationcanbeimprovedat VRX anglessmaller
than40°.TheMTF in the verticalorientation remainsrelatively constantat anglesfrom 90° to 20°.Litt le dependenceof theMTF on
the x-ray tubevoltagewasfound.


