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Fig. 3 Actual depth vs the estimated depth of small

fluoreacence source embedded in phantom

Table 1 Statistics of estimated results for

small fluorescence source(mm)
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fluoreacence source embedded in phantom
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Rapid Estimate of the Depth of Single Point Fluorescence Source for
Fluorescence Molecular Tomography

CHEN Yan-ping, BAI Jing”
Department of Biomedical Engineering, Tsinghua University, Beijing 100084, China

Abstract  Fluorescence molecular tomography (FMT) supports monitoring molecular events non-invasively in vivo over a span
of long time, and meets the demands of monitoring a process of life. Priori information can be applied to speed the complex and
time-consuming reconstruction process and to enhance the quality of the reconstructed images for FMT. A method was proposed
in the present paper to estimate rapidly the depth of {luorescence source. The estimation process was accomplished with an opti-
mization algorithm, particle swarm optimization (PSO). Firstly the fluorescence intensity ratio Rf of two positions on the bound-
ary of tissue was derived under extrapolated boundary condition and a diffusion model for the propagation of near-infrared pho-
tons in biological tissue. Then a PSO algorithm was applied to minimize the difference between the theoretical ratio Rf and the
measured ratio RY. The depth of fluorescence source was estimated after the rapid PSO optimization process. Two phantoms in-
dicated that the proposed method can estimate the depth of single fluorescence source rapidly and easily without the time-consu-

ming mesh generation and reconstruction process.

Keywords Fluorescence molecular tomography; Depth estimation; Extrapolated boundary; Fluorescence diffuse optical tomo-

graphy; Diffuse optical tomography
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