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Purpose: Theability to estimatenoisein complex CT imageshasgreat utili ty, but filteredbackprojectionreconstruction results in
nonlocal, nonstationary randomnoisein animage. Thevariancepropagation methodproposedby Chesler hasbeenusedrecently, but
it wasderived for thecontinuum anddoesnot accountfor effectsof noisecorrelationswhenusedin discretesystems.Several
alternative approacheshave beendevelopedfor makingaccuratenoisemapsfor a CT image.

Methods & Materials: Numerical data werepreparedwith MATLAB software, usingbothparallelandfan beamCT geometries.
Varianceswere calculatedby repeatedsimulations,aswell astwo implementations of Chesler’s methodfor propagatinguncorrelated
noise. Thepropagationof correlatednoisewas implementedby operating on subsetsof widely separatedprojectionrays, combining
efficiency andaccuracy. Thedependenceof variancedistribution on kernel bandwidthandscannergeometry wasmeasured.

Results: Thecorrelated-noisealgorithmwasin excellentagreementwith repeatedsimulationcalculations.For parallel geometries,
noisedistribution hada commonshapefor all reconstruction kernels,with differing scalefactors. Thetwo uncorrelatednoise
algorithmsprovidedthe correctspatialform of thenoise,but requiredempirical scaling factors. In fan beamgeometry, the
distribution of thenoisewaskernel dependent, anduncorrelatednoise algorithmshad discrepancieson theorderof 10-20%.

Conclusions: Severalmethodsfor noise estimationwereexamined. TheapproximateChesler methodis fast(same time asone
reconstruction)andcan bescaledfor parallel beamgeometries,but is subjectto errors for fan beamgeometries.Variancecalculations
from multiple simulationsare unbiasedbut haveerrors whose standard deviationsdecreaseastheinversesquareroot of thenumberof
reconstructions. Thecorrelated-noisealgorithm achieves exact resultsin a time of 30-40 reconstructions.
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