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Reconstructing Three-Dimensional Fluorescent Parameters Using
Time-Resolved Data Based on Transmittance and Reflection Measurements

Zhang Limin Gao Feng Li Jiao Zhao Huijuan

(College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract We present a full three-dimensional algorithm for time-domain fluorescence molecular tomography. A pair
of appropriate transform-factors is employed to extract the featured information on the temporal profiles for time-
domain coupled diffusion equations. The linear inversions at two distinct transform-factors are solved with an
algebraic reconstruction technique, and the normalized Born ratio is proposed. The simulate phantom is measured in
reflection and transmittance modes by use of multi-channel time-correlation single photon counting system. We
experimentally validate that the proposed scheme can achieve simultaneous three-dimensional reconstruction of the
fluorescent yield and lifetime. The results show that for the positions, sizes and shapes of the targets, there are some

deviation in reflection measurement, the quality in transmittance one is better and in the two-mode is more satisfied.
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Fig. 1 Sketch map of experimental setup
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Fig. 2 Computational model of phantom
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Fig. 3 Reconstructed images of fluorescent yield and lifetime for the vertical slice at the Z=15 mm (left) and the horizontal

slice at the Y=30 mm (right) based on the (a) transmittance, (b) reflection and (¢) the two-mode measurements
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