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Abstract This paper presents an approach to realize a tool for interactive and intuitive deformation of 3D shapes, to be used,
for example as a character animation tool. The approach combines a fast algorithm for 3D free form deformation that employs
compactly supported radial basis function (CSRBF) with a high degrees-of-freedom input device of hand joint angles,
namely, the CyberGlove. While shape deformation algorithm by using CSRBF allows for fast and reasonable shape
deformations, it is not a simple task to position the CSRBF so that desired shape deformations can be created. In our approach,
the 10 CSRBF are attached to the tip of the fingers of the CyberGlove worn on both hands of the users. This allows the user an
intuitive manipulation of 3D shapes in a manner somewhat similar to clay modeling. While the shape deformation algorithm
does not produce physically accurate deformation, the deformation is fast, plausible and quite useful. For example, using a 32k
polygon mesh, a deformation involving all the 15k vertices can be produced at about 30 frames-per-second.
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Figure 4: Type-1, Type-2 IZEF5H 1 7L — 24700 FETREMEF A BIHK OB KR E, F2 r 2810, 20, 40, 80 DEFHITD
WTENENZ T 7 LT GEMZRRE 1T Table 1 2 ).

r Type-1 deformation Type-2 deformation
Models 10 20 40 60 80 10 20 40 60 80
N, 2048 496.3 502.1 499.2 427.4 423.6 446.3 | 427.6 |380.2 |367.0 |364.0
N, 1089 (698) (2414) (7342) (10124) (10890) - - - - -
N, 8192 162.6 138.0 119.7 113.1 112.0 132.6 | 114.4 | 101.5 | 97.5 96.1

N, 4225 (2646) (9526) (28686) (39476) | (42250) |- - - - -

N, 32768 | 41.3 34.8 30.0 28.2 28.0 329 282 249 [239 |23.4
N, 16641 | (10510) | (37562) | (113282) | (115812) | (166410) |- - - - -

N, 65536 | 20.0 16.7 14.4 13.6 13.4 159 [13.5 [11.9 [11.4 [10.9
N, 33025 | (20790) | (74482) | (225714) | (309476) | (330250) | - - - - -

Table 1: i3 CSRBF OF R ¥E, N IFETAORIT S, NZTHAEERT. 110 50 OFEET VE, 10 fHo=a e
—AARITIZES TEB SR G ONCTF~ =I5 R A28 %Z2 10 05 80 TTELSE TEHAEIT72. F LD L
DEZT L —L/B %, TORTIZET VOIS L TEMEZF R LR ER (B LETHR OB TRV EFIZE
B). PIZIERIAETAD 1 DOTERAR m O ha— L XTI OF N ERNICHLETHE, K arhn— L _XThLin
LOEN BEEZFHETHILITRY, ZOTHRISH LTI m BIEMLZFH 5.
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