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An Adaptive and Embedded Deformation Simulation for
Inhomogeneous Soft Objects

TATSUYA OISHI" KAZUYOSHI TAGAWA'T HIROMI T. TANAKAT

We propose an adaptive and embedded deformation model for haptic interaction with inhomogeneous elastic objects. The
proposed approach is combining an online re-mesh deformation model with an embedded deformation model. The proposed
approach can quickly update the inverse global stiffness matrix, that leads the computation cost of the inverse global stiffness
matrix reduced from O(1*) to O(n?), where n is a total number of vertices of the deformation model. In addition, we implemented
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the proposed algorithm in parallel computation with GPU to reduce computation time of each time step.
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(b) six root tetrahedra 3
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Figure 1 A cube of six tetrahedron.
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Figure 2 Binary refinement and simplification.
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Figure 3 Tetrahedron Subdivision and Simplification.
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Figure 4 A cube of six tetrahedron.
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Table 1 Computation time of inverse stiffness matrix.
TEASH | 512 728 1024 1536
45 B i 3.1ms 4.4ms 7.3ms 13.0ms
WA | 2.5ms 3.5ms 6.1ms 10.9ms
EHEE | 71.4ms 71.4ms 1419ms  384.6ms
TEAHE | 2048 2560 3072 3456
Sy ERE | 20,1ms 29.5ms 45.3ms 54.7ms
b 17.3ms 25.5ms 30.4ms 37.0ms
E#EE | 735.6ms 1285.6ms  2177.5ms  2881.1ms
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Figure 5 An adaptive and embedded deformation model.
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