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An improved method of relief indication with
anisotropic reflection by using 3D features

Eriko Kimura® Naoki Kawai’ Kazunori MiyataH

The method for showing relief-like three-dimensional shape onto the surface of objects
using anisotropic reflection caused by microscopic grooves formed on the surface has
been proposed. The method first converts the normal vector of the original shape into the
direction of grooves at each sampling point, and then fills each of square or regular
hexagonal cells into which the entire region has been divided uniformly with parallel
grooves in the obtained direction. Though the result shows the appearance of the original
curved surface by changes in intensity of anisotropic reflection from each of cells, it
generates artifacts look like jaggies especially at edges and ridges due to the
discontinuity of the orientation of grooves at the borders of cells. It is expected that the
artifacts reduce by generating cells which borders contain edges and ridges of original
shape. Similar division has been discussed in a study on mosaic image generation in the
area of non-photorealistic rendering. In this article, we propose an improved method of
showing relief that reduces artifacts by dividing the whole region adaptively to the
original geometry by using three-dimensional features such as edges and ridges.
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Figure 1 Conversion of a normal vector (left) and a conversion result (right).
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Figure 2 Black copies made up of straight lines (left) and curved lines(right).
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Figure 3  Appearances of a foil stamped sample.
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Figure 4 A normal map (left) and a depth map (right) of a 3D model.
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Figure 5 Extracted edges (left) and ridges (center) and combination (right).
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Figure 6 A distance map (left) and generated guidelines (right).
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Figure 7 An example of mosaic image generated from a 3D model.
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Figure 8 Center lines and located points.
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Figure 9 Cells generated by Noda’s method (left) and our method (right).
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Figure 10 Experimental results of previous method and our method.
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