
AbstractID: 6583 Title: Noise Stationarity in Spiral CT

Purpose:
Thepropertiesof noisein CT imagesare important in systemdesign, algorithm development, andassessmentof diagnosticobserver
performance, aswell asfor developingaccuratedosereductionsimulators. Conventional analysisassumesnoisestationarity, even
thoughit is well knownthat elementsin a CT scanner, suchas bowtiefilt ers or tube-currentmodulation,aswell asfiltered
backprojection reconstruction, introduce variation in measurementstatistics. In this presentation, two additionalcontributorsto
nonstationarity, hardwarecomponentvariationanddata interpolation,areanalyzed,andthe propertiesof noisein CT imagesare
characterized.

Method and Materials:
Rawsinogramdatawas collectedfrom opengantryscans. Offline reconstruction software, with accessto dataat individual
processing steps, suchas linear interpolation, wasusedfor imagereconstruction. Whitenoisedatawasinjected at variousstagesof
reconstructionandchangesin statisticalpropertiesat subsequentprocessingstepsmeasured. Multiple simulationswere usedto create
data ensemblesfor analysis. Covariancemeasureswere calculatedin thesinogramandimagedomains. 
 
Results:
RawCT data is nonstationary during theacquisition cycle, with covariancesas high as20%in unattenuatedsignals. Image
reconstructionsteps,such aslinearinterpolation andfilt ered backprojection, introduce variations in noisepoweron theorderof +/-
50% in sinogramdata. The variationof noise powercanbeup to 600%across a uniform image. Theoff-diagonalcovariance
coefficients areon theorderof 10% with nearest neighborpixels.

Conclusion:
Theconventional assumption of noisestationarity in CT imagesneedsto beextendedto includeadditionalprocessesthatintroduce
local variationsin imagestatistics.
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