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Single-view XLCT imaging based on fast Bayesian matching pursuit
HOU Yu-qing, QU Xuan, ZHANG Hai-bo, YI Huang-jian, HE Xiao-wei”

(School of Information Sciences and Technology. Northwest University, Xi'an 710127, China)

% Corresponding author, E-mail : hexw@nwu. edu. cn

Abstract: To relieve the ill-posedness of single-view x-ray luminescence computed tomography
(XLCT), a fast Bayesian matching pursuit (FBMP) method combined with iterative-shrinking
permissible region (ISPR) strategy was put forward. In this method, Bayesian model was combined
with the greedy algorithm to quickly and efficiently restore sparse signal from few observed values. To
further improve the reconstruction accuracy, FBMP was combined with ISPR strategy to simplify the
mesh generation and system matrix construction by self-adaptive finite element, downsizing the factor
iterative-shrinking permissible region, meanwhile relieving the ill-posedness of XLCT in reverse
solution. In order to verify the effectiveness of the method, a simulation and a real physical phantom
experiment were performed. The simulation results show that the proposed method, while speeding
up the reconstruction process, significantly improve the localization accuracy of nano luminescent
target and quantitative result of luminescence yield, which are 0. 73 mm and 0. 79 pg respectively. The

physical phantom experiment further verifies the feasibility of this method in actual XLCT.
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