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Purpose: To examine someuniqueproperties of the noisepowerspectrum(NPS)of a fan beamCT that arequite different from the
morewell knownNPSof a parallel beamCT, and to examinenon-stationarybehavior.

Method: An analytical expression for the noise in a fan beamCT was derived. To validateit, 100 128 128 noiseimageswere
simulatedfor several settings:uniform andnon-uniform noiseandfan anglesof 29°, 8.5°, and2.5°. For eachimage,200 projections
wereused,andeachprojectionhad128 elements which werefi lteredby an unweightedramp filt er. A central90 by 90 array of each
noiseimage wasextracted.By squaring the magnitude of the 2D FFT of extractedimages, 2D NPS imagesweregenerated. The 1D
radialNPSwascalculatedby circumferencialaveragingand by averaging over the100realizations.Thenon-stationarybehaviorwas
examinedby similarprocessing of local regions.

Result: Themeasured1D NPSfrom a entire FOV andfrom local regionsshows goodagreementwith theanalyticallyderived1D NPS
formula. The analysisshowsthatwhereastheNPS in a parallel beamCT is proportional to frequency,a fan beamNPShasa reduced
amplitude, “kink”, at high frequency.It is dueto thevariablemagnificationacrosstheFOV andtherebyis morepronouncedasthefan
angle increases. The2D NPSof a entire FOV with non-uniform statistics shows thedirectionaldependenceandthe2D NPSof local
regions shows a shading effect.

Conclusion: TheNPSprovidesa useful metricto analyzethe imagequality. Local measurementscanbeusedwhentheimagenoiseis
not stationary.Interesting differencescomparedto a parallel beamCT areshown,asareinstances of non-stationarynoise.


