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Theoretical Analysis of Light Propagation in Highly Scattering Media

Eiji OKADA

Optical techniques have been applied to non-invasive measurements of anatomical and physiologi-
cal information in biological tissue. The biological tissue is highly scattering medium and the light
scattering causes degradation of the accuracy in quantitative measurement and ambiguity in the
volume of tissue sampled with optical instruments. Adequate modeling of light propagation in
biological tissue is very important to improve the accuracy of optical instruments because light
propagation in highly scattering media cannot be directly measured by experiments. Various
theoretical models based upon Monte Carlo method and the diffusion equation have been devel-
oped to analyze light propagation in highly scattering media. After reviewing the theoretical
models of light propagation in highly scattering media, the results of light propagation in a
realistic head model are described. The results provide the spatial sensitivity profiles, which can
contribute to improve near-infrared spectroscopy and imaging for brain function measurements.

Key words: radiative transfer equation, diffusion equation, Monte Carlo method, near-infrared

spectroscopy
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