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Abstract

scanning times and large radiation doses. In general, the scanning time and radiation dose of XFCT are reduced by

As a molecular imaging mode, X-ray fluorescence computed tomography (XFCT) has the problems of long
increasing the projection interval and reducing the number of projections. Therefore, to improve the quality of
reconstructed images with few projections and iterations, an XFCT reconstruction algorithm based on the L,,-norm is
proposed. The numerical simulation results show that compared with the traditional Maximum Likelihood Expectation
Maximization algorithm, the proposed XFCT reconstruction algorithm has a smaller root mean square error and a global
image quality index closer to 1 with fewer projections and iterations, achieving the goal of improving the quality of

reconstructed images with few projections and iterations.
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Fig. 1 Schematic diagram of fan beam XFCT system
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Fig. 2 Reconstruction process of L, ,-EM algorithm
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Table 1 Mass attenuation coefficient of phantom

unit: cm®/g

Condition 8% 6% 4% 2% Air PMMA

wr (36.8 keV) 0.5279 0.4688 0.4097 0. 3506 0.2709 0. 2496
w (67 keV) 0.4615 0.3952 0.3288 0.2624 0. 1781 0.1849

incident fan beam

(b) PMMA

' IIlI 5 mm

[#]
parallel collimator el I.I.I. aEEN

34 mm

detector array 2%

K3 XFCT WG FR G, (a) XFCT B R4 & K (b Bk S5
Fig. 3 XFCT imaging system. (a) Schematic diagram of XFCT imaging system; (b) phantom parameters

0610010-3



£ 605 F 6H/2023 F3 H/HMAESBFFHE

17, F4 B0 RO 12 15052 A ) R/INHES A B 1 X 18T, 4
KIS Bs o Hovh, IE 5% PR Gl 3 B2 M E R 51, P

PR PRI TR T AR R AR R T A Y
JE R I 2 ) SOt T RA o

i [~}

(@ 0.5-% 5 (b) e E (c) 0.08 g
=5 20 042 =20 pg &5 w0 0.06 =
E 038 E X C2E X 0.04 &
40 0283 40 025 Ly e
® 012§ ° 0158 ® 0.02 8

60 £ 60 £8 0 .

20 40 60 20 40 60 20 40 60
x /pixel x /pixel x /pixel

B4 BUARER SR () FEIAR KA 5 (b) W R 20 A1 5 (o) TR WL I3 A
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Fig. 6 XFCT images reconstructed by two algorithms under different iterations number when number of projections is 30
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Fig. 7 XFCT images reconstructed by two algorithms under different projection numbers when number of iterations is 30
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Fig. 8 Evaluation parameters of two algorithms under different iteration times with a certain number of projections. (a) RMSE of

XFCT image is reconstructed by two algorithms; (b) UQI of XFCT image is reconstructed by two algorithms
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Fig. 9 Evaluation parameters of two algorithms under different projection numbers with a certain number of iterations. (a) RMSE of

XFCT image is reconstructed by two algorithms; (b) UQI of XFCT image is reconstructed by two algorithms
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