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Purpose: To investigatethenoisepowerpropertiesof a cone-beambreast CT (bCT) system.

Method and Materials:
Polyethylenecylinderswerescannedunderdifferent acquisition conditions.Normalizednoisepowerspectra (NNPS) were calculated
from differenceimagesby subtracting two identical scans. Multi-dimensionalNNPSwere usedto evaluatethenoisepropertiesof the
bCT under different acquisition and reconstructionparameters including kVp, mA, numberof projections, coneangle,object size,
interpolationmethod,reconstruction filter, field of view (FOV), matrix size,andslicethickness.

Results:
Findingsfrom theanalysis:
ThebCT NNPSis rotational symmetricwithin the coronal plane andits shapeis determinedby theinterpolationmethod and filter. For
a coneangle rangefrom 0° to 14°, theshapeof theNPScurve changes slightly. Theimagevarianceincreasesslightly with increasing
coneangle.
Noisealiasing canbe avoidedif the sampling frequencyof CT imageis beyonda specificthreshold. The coronal planenoisepower
decreaseswith increasing slicethickness.
If theradiation dose(mA) is below a specific threshold, the electronic noisefrom thedetectorplaysa dominate role andthesystemis
no longer quantum limited. The threshold value decreaseswith increasing object size. When the radiation dose is beyond this
threshold,thesystem is quantum limi ted. The imagevariancehasa power law relationshipof approximately -1.1 with the total dose.
If thedose is increased by linearly increasing thenumber of projections but not thetubecurrent,the noisepowerhasaninverselinear
relationship with the dose.Whenthe doselevel is kept constant,the imagenoise alsodependson the x-ray spectrumandthe object
size.

Conclusion:
A thorough investigation of the noise power was performed.Quantitative resultsprovide guidancefor the bCT systemoperation,
optimizationanddatareconstruction.

Conflict of Interest: N/A


