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A Multi-layered Model for Inhomogeneous and Anisotropic Subsurface

Scattering of Human skin
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T Cybermedia Center, Osaka University 1-32 Machikaneyama, Toyonaka, Osaka 560-0043, Japan
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Abstract This paper introduces a Multi-Layered SubSurface Scattering (MLSSS) model to express the spatial
radiance distribution based on the wavelength, luminance, and direction of incoming light, as well as the structure
of the skin. Each layer of the MLSSS model consists of simple isotropic scattering particles, and the spatial radiance
distribution is expressed as a mixture of the simple scattering of each layer. As an experiment, we constructed
a measurement system consisting of four projectors and one camera. Gray-code patterns, line sweeping patterns,
and high-frequency patterns are projected from each projector and images of the object with the projected pattern
are captured by the camera. The radiance distribution from anisotropic scattering in the translucent material is
separated out of these captured images using photometric and geometric analysis. A radiance distribution of simple
scattering in each layer is then decomposed from this separated radiance distribution. We defined the radiance dis-
tribution of a simple scattering as a Gaussian distribution whose parameters are estimated via the EM algorithm.
Finally, we evaluated our method by comparing rendered images and real images.
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