Vol. 39 No. 8

L &I

TEHALE 2 AT

WERBEEER L REMEOELFE

Mok B P om om g 7 & Al

& 2

AT, BRRECL DRI NEOERICOWCHRE L7, REZEICBIT 5 BB ED 2%
WaRBITE, CRETHAREFADELFBEENTELY, TOFERHIZNEEETHT AN
FORY FT =7 LREBRERRT AR TVEFVESREREALTBY, J020n, BRE
HOERBMEE BREBROBELS LN+ 70MRICH L 2 L BRETH 1. KFETIE, B
FRHLERERLBRTAENRETIVE, WRYBRELRTHFE) TVEF M EELMTOBEE LTH
7o, WAEFVOEBIHLTR) IVEF V2 ZREHOHBIC IV ER ST LT, BED
RBREBRCRBEECIFHETRET L. CRICE), NAEFVOBELH L o7BATLIED
PLREBRFERSA, £, DETA-FAY ZICERSNZENT A 2V 7 4 A CONHEITEE
Ehb. KRXTR, LEOFZFPERATLEANLHEFELHZLL. ZHBBICR 3 RTO
Coons 7%y FOMBM EEEEL AV, 4, EERMELERTL 200, ERIEEROEREOE X
ERIEREBOMBEIRIC T T 2 FEZREL. CRSOERERE 2 NI 41— F Ny 2 DEHR
SNTARBEMICEREL, BRELAPEICL D ERBCOEREEL HEORESTHETHLI LS
FER L7z,

A Method of Deforming Virtual Object with Force Feedback

ATsUKO TANAKA,t KoicHI HIROTAt and TOYOHISA KANEKOt

In this paper, we describe a method of simulating deformation of a virtual object and pro-
viding force feedback during the deformation. A spring model has been commonly used as
a physically based deformation model in virtual space. In this method, however, a spring
network model shares the structure with a polygon model. Therefore it is difficult to reduce
calculation time without losing the resolution of the surface of the polygon model on the
surface. For solving the problem, we propose a new method which separates the problem of
physical reaction and that of surface representation. The surface is represented by a geometry
model while the force reaction is realized based upon interpolation of force generated by a
coarse spring model. We found that the object surface is smoothly deformed even though the
spring model is much more coarsely defined. The computation time was reduced substantially
for real-time operation. We implemented the models described above. In this way we could
realize deforming an object with a force sensation in real-time.
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Table 1  Calculation time of spring model and spatial
interpolation.

2y vasak | ~reracl | w2
2X2%x2 0.5 1.3
4x4x4 4.0 4.9
8x8x8 32.0 19.3
16xX16x16 256.0 76.9

(B2 3 < T msec)
*1 NERICD A v ¥ 2 BHR
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Table 2 Calculation time of our method.
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2X2X2 5.3 0.132
4x4x4 8.9 0.325
8x8x8 23.3 0.834
16x16x16 80.9 2.227
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Fig. 13 A condition of estimating calculation time.
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