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A Development of Tangible Cultural Properties Exhibition System Based
on Multi-spectral Information

TANAKA Norihiro, MOCHIZUKI Kosuke, MIYASHITA Tomoya,
MURATA Ryoji and SUZUKI Takuzi

In this paper, we develop a tangible cultural properties exhibition system based on multi-spectral
information for using in a museum. The system is based on a digital archive method of 3 dimensional
computer graphics (3DCG) and multi-spectral imaging. The feature of the method is independent of
photographing environment such as device characteristics and illumination environment. The system
can render precise reproduction CG of an object using multi-spectral reflection model. The models are
provided for metal and inhomogeneous dielectric material. The parameters of the models are derived
from the RGB camera and a device measuring the distribution of light reflection intensity on the object
surface. The model parameters for digital archiving and computer graphics rendering, multispectral
reflection properties of the object are estimated from multi-spectral imaging of goniometric measure-
ments. Then the method can render object including shade and gloss under any scene illuminations.
First, we describe multi-spectral reflection model for measuring and rendering of reflection properties
of the object. Second, the method is proposed for measuring of multi-spectral omni-directional image
of scene illumination environment. Multi-spectral omi-directional images of Oukyo-kan and garden of
Tokyo National Museum and auditorium of Shinshu university are measured using RGB color camera
and fish-eye lens for estimating spatial distribution of illumination in the scenes. Third, we develop
multi-spectral CG reproduction system for rendering tangible cultural properties. A Japanese-sword
which made by Miyairi Kozaemon Yukihira sword smith is rendered under measuring scene illumina-
tion. Fourth, non-contact user interface system is developed for the rendering system with Microsoft
Kinect sensor. The system can detect any pose of user from images as Bone which is virtual motion
framework of the human body. Because the system can be given command by gesture of user, even a
general user can exactly operate the rendering system. In this paper, the system which integrated the
multi-spectral 3DCG digital archive system and user interface is called the tangible cultural properties
exhibition system. Finally, to confirm availability of the tangible cultural properties exhibition system,

the system was demonstrated in entrance hall of National Museum of Japanese History.

Key words: digital archive, tangible cultural properties, computer graphics, multi-spectral information,

measurement of scene illumination
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