2002;22(3) (JFirstMilMedUniv) - 241
CT
510515
CT CT Catphan500 43 CT
12 CT
2- 2-
MATLABG6.1 2- 2
2- 12
CT
CT CT

R443.8;R318.5 A 1000-2588 2002 03-0241-03

YANGKe-cheng,LINYin-qun,Y UXiao-e,LUGuang-wen,LINMu-yan
Department of Biomedical Engineering,FirstMilitaryMedical University, Guangzhou510515,China

Toexplorethemethodforcomputedtomography(CT)numberlinearityeval uation.

The

model CTP401of Catphan500phantomwasadoptedtotest43setsof CTscannersunderthesamescanningconditions. 1-
and 2-order curvefittingofthe testing resultsof each scannerwereperformed, withthebendingofthe2-orderfitted curve
defined asthedegreeof CT number non-linearityandthe slopeofthelinearfittingascontrastscal e. The 2-normsof the fitting
coefficients were calculated for the purposeoffittingquality evaluation. MATLAB 6.1wasemployedforprogramming.

The 2-norm of the fitting coefficientsofthe 2-order fitting curvewasapproximately1/10ofthatofcorresponding
linear fitting, indicating that2-order fittingaccordedbetterto theparentpopul ationdistributionpattern. Thedegreeofthe
non-linearity was manifestedbythe bendingofthe2-orderfitting curvethatincreasedmonotonouslywiththe2-normofthe

corresponding linear fitting.

ItisstatisticallyvalidtodefineCTnumber non-linearity andcontrastscal eonthe

basi sof 1and2-orderfittings ofthetestingresults,whichwell servesthepurposeof quantitativeanalysis.
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CTnumbersof4targets Hu 2-orderfitting Linearfitting
Algorithms Teflon Air LDPE  Acrylic ye%?;'e”oe/? 2-norm x 103 Conirfs&lscale 2-norm x 102
VerySmooth 1050.2 -1022.7 -110.7 128.2 3.23 0.79 1.80 1.19
Smooth 1050.9 -1023.5 -1104 128.3 3.21 0.75 1.80 1.19
MediumSmooth 1051.6 -1023.5 -110.8 128.1 3.25 0.76 1.80 1.19
Medium 1052.6 -1023.7 -1114 127.9 3.28 0.80 1.80 121
ModerateSharp 1049.3 -1023.9 -1111 127.7 3.20 0.77 1.80 1.18
MediumSharp 951.4 -996.0 -90.2 124.3 0.93 0.61 1.92 0.35
Sharp 954.5 -999.5 -90.0 123.9 0.93 0.79 1.92 0.35
VerySharp 952.6 -997.3 -89.5 123.7 0.93 0.82 1.92 0.35
UltraSharp 952.0 -996.2 -90.1 124.6 0.93 0.59 1.92 0.35
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