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Purpose: To evaluatechangesin noiseequivalentquanta(NEQ) astechniquefactors arevariedin CT, andto evaluateNPS,MTF,
andNEQasstandardquantitative metrics for CT imagequality assessment.

Method and Materials: The modulation transferfunction [MTF(f)] of a GE lightspeed16,clinical CT scanner was measured. A
13µm, nickel-chromiumwire wasscannedat 120kVpand400mAsto obtaina point spreadfunction(PSF). Threereconstruction
fil terswere evaluated.The measuredPSFwasintegratedto obtainthe linespreadfunction(LSF), andtheMTF(f) wasthencomputed.
TenCT scansof a 20 cm diameterwater-filled pipewerealsoacquiredto measure thenoisepowerspectra [NPS(f)] on thesame
scanner. ThemAs wasvariedfrom 10 to 400mAsat constantkVp, andthekVp was variedfrom 80 to 140kVp at constantmAs.
Images usingeachof the reconstruction filterswereevaluated.UsingN x N regionsof interest(ROI) theNPS(f) wascomputedby
calculatingthe2D FFT of each ROI and averaging all of themagnitude,squaredFFT results. A minimum of 64 ROI wereusedper
volume,and differentROI placementdistributions were evaluated.The2D resultswereaveragedradially to obtain the1D NPS(f).
TheNEQ(f) wascomputedby dividing theMTF2(f) by theNPS(f).

Results:TheMTF(f) measurement is straightforwardand theNPS(f) metricfor CT images demonstratesbehaviorconsistentwith
trendsin photon fluenceandapodizing filter behavior. TheNPS(f) andNEQ(f) curvesdemonstratedsensitive changeswith kVp,
mAs,and slicethickness.

Conclusion: While NPS(f) and NEQ(f) normalization issues exist dueto the normalization of CT images into Hounsfield Units, these
metricsare sensitiveto changesin technique andslicethicknesschangesandthereforearestrongcandidatesfor routine quantitative
assessment of CT imagequality.
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