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Abstract

The development of an iterative reconstruction method for optical tomography
based on the time-dependent radiative transfer equation is reported. Obtaining a 3D
image of a human neck and detecting tumor in it are the main targets of this study.
In the current stage, a numerical simulation of a 3D human neck model using time-
dependent radiative transfer equation has been conducted. The reconstruction scheme
of this work consists of three steps. (1) Predicting the time-series data observed by
the detectors which are located on the surface of the neck. The 3D time-dependent
radiative transfer equation is used for a forward model that describes the propagation
of photons and predicts the temporal profile of detected photons. (2) Measuring the
difference between the predicted and the detected time-series data of the detectors with
an objective function. (3) Updating the distribution of the absorption coefficients using
the Gauss-Newton method. The numerical simulation reconstructs the distribution of
the absorption coefficient in the region and succeeds in detection of tumor that are
embedded in the thyroid gland.
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