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Modeling Fiber Stream of Internal Wood
and Its Application for Generating Texture of Grain of Wood

NAaoOKI KAawATt

Wooden grain is one of the most representative of textures. However the solid textures of
wooden grain are not enough to represent the reality of a material because of their lack of
microstructures and fiber stream, with the exception of annual rings. In this paper, a geo-
metric model is proposed for wooden grain and fiber stream by concentrating on the internal
structures of wood. Representative features of wooden grain are described and geometric
transformations for rendering are introduced. Geometric models of vessels are given as ex-
amples of typical microstructures. Then the effect of modeled grain is verified by calculating
the image of the vessels on lumber. The shifting brightness technique is also extended as an
easy way to express microscopic fibers. It is integrated technique for expressing all the verti-
cal structures including the annual rings. Finally a specular reflection model which depends
on the gradient of fibers is introduced. Then cross grain, which is an anisotropic reflection
caused by varied fiber gradients, is simulated. This new procedure can generate more realistic
wooden textures than before. This procedure makes it possible to provide high-quality solid
textures which are useful for CG production and industrial designs.
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Fig.1 Structure of internal wood.
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Fig.2 Interlocked grain and wavy grain.
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Fig.3 Cylindrical coordinate system and gradient of fiber.
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Fig.4 Diffuse-porous wood and ring-porous wood.
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Fig.5 Diffuse-porous wood depending on grain.
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Fig.6 Ring-porous wood depending on grain.
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Fig.7 Cross section and generated texture.
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Fig.8 Reflection on lumber surface.
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Fig.9 Generated moving reflection.
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