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Abstract

Recently, Diffused Optical Tomography (DOT) has been expected as a new medical
technique for noninvasive measuring of the brain function. Our goal is to realize DOT
based on a mathematical theory and an accurate numerical computation.

According to Chandrasekhar[1], light propagation in n-dimensional space obeys the
Radiative Transfer Equation (RTE), which is an integro-differential equation:
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∂t
(t, x, ξ)− ξ · ∇xI(t, x, ξ)− (µa(t, x) + µs(t, x))I(t, x, ξ)

+ µs(t, x)

∫
Sn−1

p(t, x, ξ, ξ′)I(t, x, ξ′) dσξ′ = 0,

where µa(t, x) and µs(t, x) represent how much light is absorbed and scattered at the
time t at the point x, respectively, and p(t, ξ, ξ′) is a probability where photon changes
its direction from ξ′ to ξ. In this talk, because the changes of optical properties in
a human body take much longer time than one of photon density, we consider the
stationary case, whose equation is called the Stationary Transport Eqation (STE).

Some mathematicians consider DOT as an inverse problem of the STE to determine
the coefficients µa, µs and the integral kernel p from “observable” boundary values.
Choulli and Stefanov[2] proposed the reconstruction way of the coefficients and the
integral kernel under the assumption that we know all the relations between some
boundary value and the other boundary value, which is impossible. So, we want to
propose an altenative way of reconstruction.

Fujiwara, an associate professor in our group, proposes another method of recon-
struction, which is aided by enormous numerical computations. In this method, we
require regularity of the exact solution to the STE to guarantee that we can compute
the STE with some accuracy.

In this talk, we discuss regularity of solutions to the STE in a very simple case.
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