
AbstractID:9197Title: An analysis of signal-to-noiseratio differences betweenthenew
high-sensitivity,microangiographicfluoroscope(HSMAF) anda standard flat-panel
detector(FPD)

Purpose:
To explainthedifferencein themeasuredsignal-to-noiseratio (SNR) for anewhigh-resolution detector with thatfor a standard FPD

Methods andMaterials:
We measureda ratio of 4.3betweenthe SNR2 of anFPD(194 µmpixels) and HSMAF (35 µmpixels). This ratiocannotbeexplained
by thepixel areasalone sincetheFPDpixel areais 30.7xlargerthanthatof theHSMAF. To explainthis disparity,we investigatedthe
role of instrumentation-noiseand the x-rayconversionphosphor(600and 300 µmthick CsI:Tl for theFPD andHSMAF, respectively)
considering differencesin absorptionefficiency,Swank factorandblur. Point spreadfunctions(PSF’s) werederivedfrom measured
presampledline spreadfunctions (assuming isotropic blur), andtheeffectwas analyzedby convolvingwith a simulated Poisson-
distributedx-ray image.ThecalculatedSNR2 ratio wascompared to the measuredSNR2 ratio for a practical rangeof exposures(1-
100µR).

Results:
ThedifferencebetweenSNR2 of thedetectorswaslargely accountedfor by consideringdetector characteristicsin addition to pixel
size.The increasein SNR2 from optical blur wasabout 8 timesgreaterfor the HSMAF thanfor theFPD, sincethesignalwasspread
acrossmoreof thesmaller pixelsfor the HSMAF. With consideration of theeffectof absorption efficiencyandSwankfactor on SNR,
the calculatedSNR2 ratio agreedwell with that measured(4.6 versus4.3,respectively).

Conclusions:
ThemeasuredSNRdepends not only on pixel area,but alsoto a largeextenton phosphercharacteristics.Despitehavinga muchlower
numberof incidentx-rayphotonsperpixel, theSNR2 of theHSMAF wasmuchcloser to thatof the FPD becauseof a greater spread
of light quanta overa largernumber of pixels.
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