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Abstract Today, in the field of medical science and entertainment, the importance of virtual-reality
techniques are becoming higher. This paper explains the method to virtualize a real world by using an
optical knowledge. Acquiring geometrical, photometrical, and environmental information is necessary
to virtualize real objects in high reality. First, we introduce a polarization-based modeling method of
transparent objects, which is one of geometrical modeling methods. Next, we introduce a estimation
method of position and color of a light source and reflectance properties of a real object’s surface from a

single image, which is one of photometrical and environmetal modeling methods.
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