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Abstract : In this paper, we will present a technique of modeling contact among virtual rheological
objects. A collision of virtual rheological objects, which are modeled as a lattice structure model,
is expressed using artificial forces between the edges and the nodes. We will develop the

time-integrated penalty method, where an artificial force involves a time-integral term.
1.
/(C CL‘
Fy
Fe
[11[2] : ,

A Fc

(31141 A

1 0a é_---.l:@--,g.._...é{b.--_w: ob
o - e
L&
v UR
2. A 1
Fig.1 .
- (a) Collision (b) Penalty method
P IC I Fig.2 Collision between node and edge
c
P a
ad
Kk Fig.3
P Feo
t1
O o
2
C1 /. z,
- - t
axli (1-ar)lk 1
\Voigt part Damper part A Feo
Fig.1 Three element model A
3.

3.1

Qa

t b
O £
Fig.2(a) A B f %}R

’ v
Fig.2(b) i

A
Fg
v L Fig.3 Time-integrated penalty method
R c
F =-KL-CV (¢H)

FL‘D



Fy Feo>F Fac = FC
. | ©
Foc =—-Ip)Fe
R
€
3.4
€ R Fc
3.2 4.
Fig.4 M
M,N LmLn
“Ln<-L, 3
(2) [T — .
Fm  Fn '
Fm B _Kch (4) [} - Tt o Tlal] iy il
Fn=—Keln ST
J Form®p ool
i -
Fu Fa - il
Ly —Ly ; . o =
M Fig.5 Height of object
@
Feo Ke
Fe
Fe =Feo + Kg (6)
(5)
Ke+—2¢€ = Fn . o -KC+—£KC (7)
Lm - Lm - Ln “bn
M (a) Penalty method (b) Time-integrated penalty method
£ ®) Fig.6 Height of object in 3D space
‘ . Fig.5
FC=—KC(L—e)—CCV—ICI Lot ®)
T Fig.6
L Ldt<0
t0
€ . (8) 5.
F2 Ke L=0
Fp< Ke €
[1] : ,
) , Vol.18, No.8,
pp.1141-1148, 2000
[2]
. - . . . , pp183-186, 2002
Fig.4 Collision with acute region of object [3] Terzopoulos.D, Platt.J, Barr.A, and Fleisher.K,
3.3 Elastically Deformable Models, Computer Graphics,
Vol.21, No.4, pp.205-214, 1987
[4] Moore.M, Wilhelms.J, Collsion Detection and
Fig.2(b) Response for Computer Animation, Computer
0 0y R 0.0, Graphics, Vol.22, No.4, pp.289-298, August 1988
(-Z_Ib)-.lb Oa! Ob Fac’ Fbc



