
Abstract: Near-infrared (NIR) light experiences relatively low attenuation when passing through animal bodies compared
to other wavelengths. Using a high-performance imaging system, transillumination images can be obtained with this light.
However, NIR transillumination images are significantly blurred due to light scattering within body tissues. To address this
issue, we have developed techniques to suppress scattering and deblur images. These include the extraction of near-axis
scattered light from diffuse light, deconvolution with a point spread function, time reversal using phase-conjugate waves, and
the application of deep-learning neural networks in image processing. With these methods, we can create a practical imaging
system that enables noninvasive visualization of the macroscopic structure of internal organs. Additionally, the degree of
blurring in the images correlates with the depth of the light-absorbing object. By using this blur as an indicator of depth, we
can identify the depth of each absorber element through deep-learning techniques. Building on this concept, we have
developed a new technique to reconstruct clear three-dimensional images of absorbers within turbid media from a single
two-dimensional blurred transillumination image. Moreover, this technique can be applied to visualize various physiological
functions in vivo using the rich knowledge base of spectroscopy. For instance, we have successfully visualized changes in
kidney circulation and brain activation in response to somatosensory stimulation. This technique offers a new imaging
modality for biological experiments without the need for sacrificing experimental animals.
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