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Monte Carlo Method for Light Transport and

its Application to Dysplasia Diagnosis

Abstract

In this report, Monte Carlo method is applied to simulate photon trajectories
within the tissues and to study the optical spectrum of biological tissues. Take skin as
an example, it can be divided into two layers, epithelium and stroma. Their optical
parameters (e.g.: refractive index, absorption, scattering and anisotropic coefficients)
were first measured macroscopically and used in the simulation. The motion and
energy deposition of the photons were recorded in the program. Next, large amount of
simulated data were cumulated to obtain the reflectance, absorbance and transmittance
in the two-layered skin model. The numerical results can prove the phenomenon that
those photons which go farther can move into deeper as well. Besides, the spectral
change of reflectance from simulation results is consistent with the observation of real
world. With longer wavelength, reflectance is found to be more sensitive to tissue
dysplasia in our simulated data and this fact can be verified by the experimental results
in the literature. We also extended the wavelength to the infrared region, also known as
the biological window. The findings imply that infrared light may expand the

applications because it can penetrate into the deeper range.

Keyword: Monte Carlo method for photon transport, absorption coefficient, scattering

coefficient
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