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Acceleration of Elastic Model’s M otion Computation Based on Elastic Element Reduction

Shinya Miyazaki - Masashi Yamada — Junichi Hasegawa - Takami Yasuda > Shigeki Yokoi °

Abstract — This paper proposes a fast computation elastic modél. It is constructed by a small number of
elements. Elastic objects are constructed in various sizes of elements. Small elements are laid out on the
surface and larger elements are confined to the center. A variety of element shapes and the way they fit
into any voxel-based shape are presented here. It effectively reduces the number of elements, and saves
computation time. This elastic element model is constructed for real-time processing, performing
consistent restoration, and being applicable to any shape of polyhedron elements.
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Fig.1 Stress distribution in a collision with a rigid
object. Black color in the elastic object shows that
stress becomes large around the collision point.
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Fig.2 Mass-and-spring models constructed by three Fig.3 Position vectors have respect to the center of
springs. gravity, in the original reference shape, rotated
reference shape, and in the transformed shape.
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Fig. 4 Element arrangement in gradational resolution
models.
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Fig. 5 Elementsin gradational resolution models.
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Fig. 6 Variationsin vertex layouts.
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Table 1 Real computation time and maximum element

number available for real-time processing.
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Fig.7 Smooth surface covered voxel shapes.
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Fig.8 Smooth face arrangement depending on voxel values.
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Fig.9 Implementation of manipulation environments.
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