Vol. 42 No. 5

goooooooo

oboobobobobtdoobbobooonoon

O o o of oo o off oo o off

ooooooooooobo0oobOO0OO0O0oOoDOO00obOO0OO0O0OOObOO0DOOO00O0O0OoOooooono

g00oooooooooooooo0oooO0obO0oooooOOObOO0o0Oo0ooooonooooo
udooooooooooooooooooOoboOOoOOOoOobOOoOoOoOoOoOooboOooooOoooo
gooooo0oooooooooooooOoOoOoOoOObOO0OOOoOO0ObOO0O0OO0ooooOooobooooo
gdbooooooOooooooooooooooOooOOOOb0OOOOO0O0OOO00OO0O0OOogon
gooooooooooOoOoOoOoO0obOOOOO0OCOCOCOOO0O0OOOO0O0O0OOO0OOOOOOoOOOOoDO
goooooooooooooooooooOoDbOOboOoOOOO0OOoOO0oOOOO00O0000000O0
goooooOoooOobocOoOboOOOOOOO0O00O0O0OO0oOO0OOOOObOOO0Ob0O0On

Particle-based Visual Simulation of Virtual Clay

YASUYUKI ODA,t KAZUNOBU MURAOKAtt and NORISHIGE CHIBATt

In the shape modeling of deformable objects for Computer Graphics or Virtual Reality,
if the intuitive physical modification operations as those used in real clay craft, e.g., simple
modification operations like pressing, bending and extending, are possible, “virtual clay craft”
would be realizable. Such a realistic shape modeling technique has many applications in the
areas of education, art, amusement, virtual reality, and so on. In this paper, we propose a
clay model implemented by employing the particle based numerical simulation method where
every pair of particles receives specific virtual mutual forces each other. These virtual forces
consist of gravity, attractive force, repulsive force, friction force and external force that realize
clay-like deformation of objects. Actual clay has the property of plasticity where its shape
remains as it was after the external forces are removed. Our clay model realizes not only the
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fundamental modification operations applied to clay but also the plasticity.
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Fig.1 Mutual force according to distance.
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Fig.2 Outline of mutual force “fy”.
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Fig.3 Spheres arranged most densely.
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Fig.4 Uniform space subdivision.
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Fig.5 Generating the surface of clay.
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Fig.6 Simulation example “Clay pressed by a plate”.
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Fig.7 Simulation example “Clay pressed by a bar”.
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Fig.8 Simulation example “Clay pulled by the ends”.
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Fig.9 Simulation example “Clay scraped”.
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Fig.10 Simulation example “Clay squeezed”.
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Fig.11 Simulation example “Clay peeled”.
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Fig.12 “Ashtray”.
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