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Purpose: To evaluate the utility of a noise addition software in simulating realistic
MDCT imagesat reducedradiationdoselevels.

Methods and Materials: The utility of the softwarein simulatingrealistic low doseCT
imageswas evaluatedusing a water phantom.The phantomwas scanned on a GE
LightSpeedVCT scanner at four different tubepotentials(80,100,120and140kVp) and
eight different tubecurrents (400,300,200,100,80, 60, 40 and20 mA). Actual images
from the 400-mA scanswere usedto create simulatedimages at eachreducedmA. For
each combination of kVp and reduced mA, a set of three actual CT slices with no
identifiable structures except water were picked together with their corresponding
simulated images. Sixteen regions of interest (ROIs), 64 by 64 pixels each, were
identified from eachslice. Normalized noise power spectra were calculatedfrom the
ROIs using Fourieranalysis and averagedover the threeslicesin each set. Noisepower
spectraof the simulated imageswere comparedwith that of their corresponding actual
imagesto evaluatetherelative magnitudes andtextures of thesimulated noisefields.

Results:
The noise powerspectra of the simulated low doseimagesof the waterphantommatch
well thoseof actual images in terms of spectral shape, but exhibit lower magnitudes
especially whenthemA in thesimulatedimageis muchlower thantheoriginal mA..

Conclusion:
The closematchin spectral shape betweenthe noisepowerspectra of the simulatedand
actual low doseCT images of the water phantomdemonstratesthe utility of the noise
addition softwareto emulateactual textures of thenoise.Furtherdevelopmentis required
to better match the magnitudesof noise in simulatedand actual images over a wider
rangeof mA values.Research sponsoredby GE Healthcare.


