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Statistical Analysis of Reflection and Scattering Characteristics

on Human Skin using Large-Scale Database
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Abstract The characteristic of human skin depends on the age and gender. In this paper, we statistically analyze
skin characteristics based on the large-scale database of about 1000 people in a wide age range to find the differences
of skin characteristics in personality. Since skin is translucent, the incident ray on the skin surface is divided into
reflection and scattering. That is, some rays reflect on the surface while the other rays scatter into the media.
In our method, we first acquire reflection component and scattering component from facial images. Translucency
of skin is analyzed by calculating the proportion of both components. Then, reflection component is divided into
diffuse reflection and specular reflection. We analyze how oily the skin is by calculating the specular strength.
Facial images among people over all ages were taken with measurement system including three projectors and two
cameras. The characteristic of the facial image is calculated and the skin characteristic which depends on the age
and gender is statistically analyzed.

Key words skin, reflection, scattering, diffuse reflection, specular reflection, subsurface scattering
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