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Simulation and implementation of diffuse optical tomography system for
non-destructive diagnosis of breast cancerous abnormalities

M.Nikdehghan*, S.Setayeshi, H.R.Habibian
Department of the Energy Engineering and Physics, Amirkabir University of Technology,
P.O. Box: 15875-4413, Tehran, Iran.

Abstract:

A diffuse optical tomography system (DOT) is a non-invasive and non-ionizing method that is used as a safe
technique in medical imaging. Optical imaging provides functional information of tissue based on the amount
of near-infrared absorption and scattering. The estimation of optical properties of abnormalities like tumor
inside tissue can be done by forward algorithm. Often, the forward algorithm is repeated by a modified guess
until the obtained results are compatible with actual data. This process is called inverse algorithm. The
Radiative Transport Equation (RTE) is famous equation introduced to model propagating photons. In this
paper, after reviewing theatrical concepts of this system, transporting photons in tissue is modeled in
COMSOL software based on finite element method (FEM) for solving radiative transfer equation (RTE) with
diffusion approximation. Finally, this set-up is simulated and implemented experimentally with the use of
polyethylene phantom then after verifying experimental data with simulation results, optical absorption
properties of abnormality in tissue is estimated.

Keywords: Diffuse optical tomography, Optical imaging, Finite element method, Diffusion approximation.
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