N S S
#1366 3 ot - - il Vol. 36, No. 3
20164F 3 A ACTA OPTICA SINICA March, 2016

Je T o RNk BT Wod i X ek e n)z2 1%
B0E 4 B OBER RER RRE

U KA G BR 5 H R B, Bevy 6% 710127

FEE ORI K &6 R X 5 2R & 67 2 BUAS (XLCT)VE S — Bl 8 10 AR S, BE 0% [R] i 308 47 ) 8 W 1% DL K 4y
TG o 76 XLCT v, 678 40 21 b (9 WO 2800 (6 45 40 oK & 0 B Bs 1) T A B A A s M, B e PR O ) b
4 E AR A — AR, X I o) R B R BT MDA AR AR A 2 P i S A% s R SR SR LGB DAk i o ) kg
R i NE R e s i N B K RO 1B 7 B I el RS ) B R VA 19 B W T I A 1 = BT I
SCUG S LR A AR B T A A SR TC IR TE B i O T S AR IR S T T LA —

KRR YL XS ROUMT R S AR ROGR B iR e A

FESES TP391;0Q63 XERARIRAD A

doi: 10.3788/A05201636.0317001

X-Ray Luminescence Computed Tomography Based on Split
Augmented Lagrangian Shrinkage Algorithm
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Abstract Using the nanophosphors, X-ray luminescence computed tomography (XLCT) is proposed as a new
molecular imaging modality that provides functional and molecular imaging capability. The reconstruction for the
nanophosphors sample distribution is an ill-posed problem due to the strong scattering of photons in biological
tissues. So accurate and stable reconstruction of nanophosphors distribution remains a challenging problem. In
order to solve the problem, the diffusion approximation model is chosen to describe the photon transfer process,
and the split augmented Lagrangian shrinkage algorithm based on L, regularization is used for reconstruction. In
the numerical simulations and physical experiments, the new method exhibits better performance in imaging quality
and convergence rate compared with primal augmented Lagrangian method.
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Table 1 Split augmented Lagrangian shrinkage algorithm

Algorithm SALSA
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sample; (d)(e)(f) surface flux density distribution from one angle. (a)(d) Phantom A, y=12 mm;
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Table 2 Reconstruction results of phantom A

Method Actual position center /mm Reconstructed position center /mm LE /mm Time /s
SALSA 10, 12, 14.5 9.18,12.99, 14.30 1.30 5.63
PALM 10, 12, 14.5 9.38,12.91, 16.15 1.99 73.26
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Table 3 Reconstruction results of phantom B
Method Actual position center /mm Reconstructed position center /mm LE /mm Time /s
SALSA 10, 14, 14.5 9.20, 13.03, 14.23 1.28 16.71
PALM 10, 14, 14.5 10.79, 14.75, 15.90 1.78 462.50
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Fig.5 Reconstruction results of phantom C. (a)(b) SALSA; (¢)(d) PALM
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Table 4 Reconstruction results of phantom C

Method Actual position center /mm Reconstructed position center /mm LE /mm Time /s
SALSA 10, 16, 14.5 10.51, 16.18, 14.66 0.68 25.55
PALM 10, 16, 14.5 10.57, 15.61, 15.07 0.90 629.30
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Table 5 Reconstruction results of physical phantom experiments

Method Actual position center /mm Reconstructed position center /mm LE /mm Time /s
SALSA 10.9,15.2,11.5 11.27,13.87,11.30 1.06 9.65
PALM 10.9,15.2,11.5 11.42,13.88,11.13 1.46 156.37
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