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Optimization of scanning parameters in spectral CT imaging
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Abstract: Objective To investigate the effect of different scanning parameters in spectral CT on measurement results, and
optimize the best scanning parameters. Methods The GE standard water model was applied to orderly combine 5 scanning
parameters, and measure 552 groups of data. Ten measurement points on water model were selected to measure CT values, and
the probability and statistics analysis was applied to optimize the scanning parameters. Results The scanning parameters of
spectrum CT water model imaging had remarkable effects on measurement results. Different parameters had different effects
on results. And the different measurement points also affected measurement results. Conclusion By analyzing the theoretical

model and experimental data of spectral CT scanning parameters, the scanning parameters can be optimized to provide the

reliable analytic basis for the clinical diagnosis results.
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Tab.1 Measurement results of different GSI scanning sequences (partial data)

GSI Speed/s  Current/mA L/M Pitch  Thick/mm ROI, C, ROI N, ROL S, ROL W, ROI E, ROL C,
GSI-53 0.5 360 1 1.375 5 -0.94 -0.84 -0.17 -1.63 -0.42 -0.94
GSI-50 0.7 260 1 1375 1.25 -0.89 043 -0.41 0.4 -1.04 1034
GSI-53 0.5 360 1 1.375 1.25 0.79 03 2.16 -1.94 142 20.16
GSI-49 0.7 260 2 1.375 1.25 -0.72 0.62 1.76 1.4 0.51 0.88
GSI-38 0.8 260 1 1.375 1.25 -0.69 -0.62 -0.13 0.7 -0.85 0.19
GSI-49 0.7 260 2 1.375 1.25 -0.64 1.41 2.05 1.56 0.31 0.81
GSI-53 0.5 360 1 1.375 1.25 -0.53 -0.28 -1.97 -1.83 -0.2 -0.21
GSI-50 0.7 260 1 1.375 1.25 -0.48 0.66 -0.86 0.56 -1.53 -0.32
GSI-42 0.6 360 1 1.375 1.25 -0.41 -0.11 -0.15 -0.05 -0.75 -0.16
GSI-38 0.8 260 1 1.375 1.25 -0.4 0.49 -0.11 0.8 -1.04 -0.04
GSI-49 0.7 260 2 1.375 1.25 -0.4 0.97 1.78 2.18 0.4 0.9
GSI-52 0.5 360 1 1.375 1.25 -0.33 1.64 -0.03 0.51 1.11 0.48
GSI-52 0.5 360 1 1.375 1.25 -0.32 1.54 -1.29 0.49 0.86 0.43
GSI-50 0.7 260 1 1.375 1.25 -0.3 0.5 -0.54 0.4 -1.3 -0.18
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Tab.2 Establishment of multiple stepwise analytic model (partial data)

Number Xi/s Xo/mA X Xy Xs/mm Y(ROL-CT)
1 0.5 360 1 1.375 5 -0.94
2 0.7 260 1 1.375 1.25 -0.89
3 0.5 360 1 1.375 1.25 -0.79
4 0.7 260 2 1.375 1.25 -0.72
5 0.8 260 1 1.375 1.25 -0.69
6 0.7 260 2 1.375 1.25 -0.64
7 0.5 360 1 1.375 1.25 -0.53
8 0.7 260 1 1.375 1.25 -0.48
9 0.6 360 1 1.375 1.25 -0.41
10 0.8 260 1 1.375 1.25 -0.4
TEMATLAB MG T, FI 552 MU AR A T8 SRR, AR RE 2 . JUH A it LT i

A A5 AT , AE P R (BBOA , 10 BH ZAZ et XS AU 1) 52
MRS G 3, M SR N R 2 TR o e A S (8
0.0747, 45 FL I 19 ABE 2R 0E 4 0.000, 40 BT 1) ME 2 AH o
0.000, 12 B 1) 48 % {2 0.000, J2 J5 1 48 % {5
0.0003, E2H 54055 (X, Xo, Xo, Xu, Xs) KT [

P 5 M e R, SR N i LV 1 2 J2 TR AR
MATLAB 1 {14328 25 [0 U5 43 A1 MR ok 55 StepWISe
(X, y, inmodel, o) , H:H x f& [ A8 508 y 2 N AR
B, 20 0 B N M AT N 1 2R 4, inmodel J2 %0 4 ) 1)
BARPR , ool B E KT

x0=[1 0.5 3601 1.375 5 -0.84 5 > = )
N _ B Stepwise Regression = ==}
207 2601 1.375 1.25 -0.89
305 3601 1.375 1.25 -0.78 File Edit Tools Stepwise Desktop Window Help
407 2602 1.3765 1.25 -0.72
50.8 2601 1.375 1.25 ~0.69 Coefficients with Error Bars Coeff. t-stat p-val
A & - i Next step:
60T 2o0d Lam .28 0.54 X1 —_—— 0.416049 1.7855  0.0747 it
705 3601 1.375 1.25 -0.53 : Mave no terms
gogp sty Lodimalza S0l x2 » 0.00270869 12.0784  0.0000 i
90.6 3601 1.375 1.25 -0.41 |
00,8 2601 135 L2500 0.4 X3 - 1.45624 22.6805  0.0000 e
11 0.7 2602 1.375 126 -0.4 -
12 0.5 360 1 1.375 1.2§ -0.33 X4 —_ -1.33257 -8.1878  0.0000
13 0.5 360 1 1.375 1.25 -0.32 :
140.7 2601 1.375 1.25 -0.3 X5 - -0.0610853 -3.6033  0.0003 p—
15 0.6 360 1 1.379 1.25 -0.21
15 1 05 0 05 1 15
16 0.8 2601 1.375 1.25 -0.12
17 0.5 360 1 1.375 1.25 0.1 Intercept = -0.254224 R-square = 0.592071 F=157.913
18 0.6 360 1 0.984 1.25  -0.08 RMSE = 0.745111 Adj Resq = 0.588322 p=1.86378e-103
19 0.6 360 1 1.375 1.25  -0.07 X
200.7 2751 0.98¢ 125  -0.06 - poce :’"Stw
2106 2761 0.984 1.25 -0.06
22 0.6 6401 1.375 1.25 0.07 w 1F » T
w
23 0.7 2761 1.37%6 1.26 0,07 =
¥ 0 =
24 0.6 6401 1.375 1.25 0.09
25 0.6 2751 0.984 1.25 0.11 1 -
26 0.7 2751 0.984 1.25 0.14 1
27 0.6 6401 1.375  1.25 0.19
HEy
E2 AFSENELS 2 m

Fig.2 Influences of scanning parameters on measurement results
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Tab.3 Optimization scanning parameters combination

Rotate speed/s Current/mA Large medium Pitch Thickness/mm Expected CT
0.6 275 1 1.375 5 0.056
0.6 275 1 1.375 1.25 0.081
0.6 275 1 0.984 5 0.083
0.6 260 1 1.375 1.25 0.024
0.6 260 1 1.375 5 0.016
0.5 260 1 1.375 5 -0.026
0.5 275 1 1.375 5 0.014 7
0.5 260 1 0.984 5 0.030
0.5 275 1 0.984 5 0.088
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