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System development to realize transillumination and functional imaging of animal
ody using safe light
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To realize 3D transillumination imaging of internal body structure and
physiological function, we integrated our principles to establish a new technique, and developed a
test system. Through this study, we achieved the following results.

(1) An inverse scattering problem was solved to obtain internal structure in a turbid medium
using scattered light from the medium. (2) Blurred transillumination image could be improved by the
deconvolution with a point spread function. (3) The problem of image blur was resolved using the
convolutional neural network obtained by deep learning. (4) The feasibility of 3D transillumination
imaging was confirmed using a tissue-simulated model phantom. (5) A test system was designed and
manufactured. (6) The feasibility of functional imaging was confirmed in the identification of vein
and artery in a transillumination image. (7) 3D functional transillumination imaging was achieved in

animal experiments.
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