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Abstract: The excitation characteristics of X-ray Luminescence Computed Tomography (XLCT) was
researched. Two kinds of imaging systems for pencil-beam XLCT and cone-beam XLCT were
introduced and their respective performance indexes such as the excitation schemes, scanning costs,
reconstruction efficiency, spatial resolving capacity and reconstruction costs were compared and
analyzed in detail. The comparison experiment shows that the scanning time of pencil-beam XLCT is
436 s but that of the cone-beam XLCT is only 10 s. In the experiment for a single target, the
reconstruction time and location error of pencil-beam XIL.CT are 82.57 s and 0. 47 mm, and those of
the cone-beam XLCT are 172. 63 s and 1. 59 mm, respectively. In the two group experiments for
double targets with edge distances of 1 mm and 0. 5 mm respectively, the pencil-beam XLCT can
accurately distinguish all targets with a reconstruction error less than 0. 8 mm; however, the
reconstruction error of the cone-beam XLCT reaches to 1. 7 mm for the double targets with the edge
distance of 1 mm and can not distinguish the targets at the edge distance to be reduced to 0.5 mm.

Experimental results demonstrate that compared with the cone-beam XIL.CT, the pencil-beam XL.CT
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has better performance in reconstruction time, location accuracy and spatial resolving due to its

“excitation priors”, but has obviously poor capability on the system scanning. This paper provides a

valuable reference for researchers on the selection of appropriate XLLCT systems.

Key words: optical molecular imaging; X-ray Luminescence Computed Tomography (XLCT); pencil-

beam XLCT; cone-beam XLCT
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Tab. 2 Comparison of reconstruction results of phantom B

with two targets
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