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Aging/Weathering with 3D Computer Graphics

Toshio HIRA

The 3D computer-generated images have been more photorealistic through the remarkable development within both of
hardware and software in decade. As a result, it could be said that the 3D computer graphics has become a conventional way
to make the product images in the conceptual design review and the advertisement for consumers. These virtual images always
depict the brand-new products just shipped out, since these are rendered as the smooth and clean objects. On the other hand,
real products in service have often dirty appearances with aging. Thus the aging and weathering effect, such as rust and/or dust,
on the surfaces of the product should be taken into account to generate more realistic image.

In this paper, we proposed the two models to simulate the process for generating dirt accumulated pattern on wet planar
surface and to spatially evaluate the geometry by means of ambient occlusion with voxel-based object. The dirt accumulated
pattern on the wet surface is iteratively formed through flow of water in the process, which consists of water adhesion,
transfer, and evaporation and dirt accumulation and washing away. The cellular automaton was utilized in order to simulate
this phenomenon. The local interaction rules heuristically given and defined among neighbors for water transfer and growth
as droplets demonstrated the capability to generate the pattern that was similar to real one. The aging/weathering effect at
the specific area on the object is affected by the degree of how that area is occluded from or exposed to the surrounding
environment. The simple model that evaluates the dirt concentrated area by means of the ambient occlusion with voxelized
object was shown and exemplified through the examples.
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Fig.7 Concept of Voxelized Object
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