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Abstract

This paper proposes a method for developing the multi-spectral reflection model of a Japanese sword based on measuring of shape and
reflection properties of the Japanese swords. And also, we propose a method for rendering the Japanese sword by the reflection model.
First, to acquire geometrical information of the Japanese sword, we measure shape of the Japanese sword by using a laser range finder.
In this case, we describe a method for reducing measurement errors of the shape of metallic objects. Next, we make an apparatus for
measuring reflection properties of the Japanese sword. The apparatus consists of a lighting system, goniometric rotating arms, and a
vision system with digital camera. Image data from this apparatus are used to estimate various parameters of the surface of Japanese
sword. In order to obtain the texture information on the surface of the sword, we measure spacial distribution of reflection properties of
the surface. At the rendering stage, we use the developed spectral 3D light reflection model for creating computer graphics images of
Japanese swords. Moreover, we implement the proposed method to Graphics Processing Unit(GPU) for real-time rendering of the
Japanese sword. Finally, we render a realistic image of a Japanese sword and confirm the validity of the proposed method visually.
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