Vol. 43

No. 12 goooooooo Dec. 2002

gotboobobobooooobtuoobobobouooobboaod

O O o ot o o offt o o o off

goooOooooooooobOooOooOoOOoO0OO0O0O0Ob00O00OoOoO0OO0O00oO0O000o
ooo00OO0O0O0000b0000000000000000000O000O000O000DO Omass-spring
oboooooooooooooooooooooOoOoOoOobOOoOOobOObOOOOObObOOoOboOoDobOO
gooooO0oooooOoOobOO00o0oO0obo0oob0o0o0oooooboooooOOo0oOOoObObOOoDobooo
gbooooooooobooooOoooboOooOooOoobOOoOOoO0DOoOoOoOoooboOooOoooooooODo
gooboooooooooooOoboobooooboOobobooboOoboO0oOoOoOO0ObOOoOoOoOoOoOooooo
go0o0oooooooooooooooooO0ODbOOOoOOOOOODOOODOOOOO0O0OO00O0BbO
goboooOoooooooooooooOO0OO0OOO000oooOoOoooOoooboboOobOOoonog
uooooobooooooooooooooobooboOoooooOoOoOoOobD 1000000000000
o0o00O00 20000000000000O000000O0O0DOOODOOOOOOOOOOOOOO
0000000000000 0000000 100 mass-spring0000000O00C0OCOOCO
gobooobooooooooooooooooboooobooooOooOoOobO0oOoOoOoOoooooooo
goooooo0oooooooooobooo0ooooooooboooboooooooooo

Shape Modeling for String-like Deformable Objects
in Manipulation by Observing Real Objects

KATSUHITO SUDOH,? KOH KAKUSHO't and MICHIHIKO MINOH*t

This paper discusses a method to acquire appropriate values for the parameters of a de-
formable object model from observation of a real object for virtual object manipulation. In
previous work on deformable object modeling, various deformable objects are successfully
modeled using mass-spring models. It is assumed in this work that the values of the model
parameters to produce realistic shapes are given by the designer of the model. However,
adjusting the parameter values is actually quite troublesome. It is also a problem in the
previous work that the shapes produced by the models are too much uniform to be realistic
because the same values are employed for the model parameters in each part of the model. We
propose to acquire a deformable object model that gives realistic visual feedback to the user
for virtual object manipulation, by estimating appropriate values of the model parameters
from observation of a real object in manipulation. For the first step of this work, we consider
static shapes of string-like deformable objects manipulated on a two dimensional plane. Our
method employs a one-dimensional mass-spring model and determines its model parameter
values so that the model takes the observed shapes in its steady states.
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Fig.1 Acquiring model parameters from observation by a

camera.
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Fig.5 Observed shapes and reproduced shapes (rubber-
string).
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Fig.6 Observed shapes and reproduced shapes (chain).
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Fig.7 Observed shapes and reproduced shapes (UTP-
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Fig.8 Observed shapes and reproduced shapes (leaf of
grass).
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Fig.9 Observed shapes (rubber string).
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Fig.10 Unobserved shapes (rubber string).
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Table 3 Errors by initial values of the model parameters.
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