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ABSTRACT. Human skin texture influences its appearance, and a finely textured skin is considered 

beautiful. However, we do not know precisely how the skin texture influences its appearance. In this 

study, in order to clarify the scattering characteristics at the skin surface, we measured the 

bi-directional reflectance using an optical prism with a skin structure. To understand the measurement 

results, three numerical models have been developed. The first model considers a large-scale structure 

of the skin, which is called the “skin texture,” and the second model considers the finer structure, called 

the “microstructure.” The third model is a combination of the other two models. The results predicted 

by the models that consider the microstructure are in good agreement with the measurement results. 

This reveals that the large-scale skin texture does not affect light scattering by the skin surface, but the 

microstructure of the skin surface does affect light scattering. 

 

INTRODUCTION 

 

The phrase “kime komayakana” is an adjective used to describe beautiful human skin in Japan. The 

first word “kime” means grooves on the skin surface, which are shown in Fig. 1. It can be seen that 

there are a large number of grooves forming triangular networks on the skin surface. The second word 

“komayakana” means that the grooves or the structures confined by the grooves are fine or small. 

Because a skin with a fine structure looks beautiful, the phrase “kime komayakana” is used for 

expressing “beautiful skin” figuratively. It is well known that the structure on the skin surface affects 

the appearance of human skin, although the detail has not been experimentally clarified. Therefore, 

many studies have been conducted in this regard so far. 

 

 
 

These studies that dealt with the effect of the skin structure on its appearance can be classified into two 

categories, for comparatively larger structures that can be visually inspected, such as facial pores and 

winkles, and for smaller structures, such as grooves as shown in Fig. 1. The former studies place an 

emphasis on sensory assessment of the appearance of the skin, and radiative transfer on the skin 

surface is not discussed in detail in those studies [1-5]. 

 

In the latter studies, Nishikata made a replica of the surface structure of skin on a glass slide and 

observed the pattern of light transmitted through the glass slide by a camera [6]. They developed a 

makeup product that reproduces the similar light pattern that was observed at a beautiful skin. However, 
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