A Comparative Theoretical-Experimental Analysis
of a Video Reflectometry Setup

ABSTRACT

Video Reflectometry is a relatively simple technique to determine of the optical properties of biological tissues. The video image captures the spatially resolved diffuse
reflectance, Rd(r), generated by a narrow light beam normally incident on the surface of the tissue. The video system uses a CCD camera in combination with optical
density filters that allows recording of the reflectance signal over a large dynamic range. In this paper, we describe the theoretical framework for evaluating
experimental measurements using Monte Carlo simulations. The influence of various factors on the derived optical properties is presented. The specific factors
explored are (1) mis-focusing of the camera on the surface, (2) tilting of incident beam, (3) finite beam diameter. Finally, we present experimental results of the
performance of the system on using Teflon disks as optical standards.
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FIGURE 5. Difference between the reflectance curve Rd(x) for a=5° with respect to Rd(x) for the normal incident beam (a=0 °) for a set of four
values of the reduced scattering coefficient .

3.3 Finite beam diameter
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Gaussian beam with diameter $=1 mm through Monte Carlo (MC) simulations .
= We investigated the inverse problem in diffuse reflectance spectroscopy based on the a combination of a simplified diffusion
References approximation model of human skin and a fiber optic probe configuration with the well known non-linear fitting algorithm of
Levenberg-Marquardt.
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