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Skinning that used particle with adaptive particle diameter

MASAYUKI YaAMAMOTO™! and KoHtE Tokorf?

Skinning is a technique for deforming an object shape along the skeleton
used in 3DCG animations. This technique sometimes cause unexpected results
such as surface collapse and shape shrinkage when it is using linear blending of
vertices positions. A particle based technique had been proposed in order to
avoid this problem. However, this technique takes longer time to deform more
precisely because it needs to increase the number of the particles. This paper
proposes an acceleration method of this particle based skinning technique by
changing particle diameter adaptively.
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Fig.1 filling of particles(a)close-packed arrangement of particles(b)the inside and outside

judging of particles(c)a sorting results and the number of times of intersection(d)filling

of the particles for one line
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Fig.3 matching of particles and a bone
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Fig.2 polyhedral approximation of particle
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Fig.4 range which mutually power commits
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Fig.5 power according to the distance between particles
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Fig.6 power according to the amount of operations of the bone
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Fig.7 Conversion to polygons
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Fig.8 the model used for verification of the number of particles(a)rectangular
parallelepiped(b)boad(c)cow
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Table 1 Comparison of the result of filling particles
ooo (a) (a)(DOOO) (b) (b)(COOoo) (c) (e)(OoOono)
000 (0DoDooo) | 0.05 0.05(0.15) 0.05 0.05(0.15) 0.04 | 0.04(0.12)
ooo 4641 3452 4257 4757 7090 5933
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Table 2 parameters for deform

ooooooo At 0.003
0000 kq 0.300
oooo ¢ 0.030
0000 ky 0.030
oooo Gy 0.030
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Fig.9 deformation results of a rectangular parallelepiped(a)the model before
deformation(b)execution result of bend deformation(c)execution result of twist deformation
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Fig. 10 deformation of a complicated model
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b8 boooboo 4) 0000000000000000000000000000000 (2008).
Table 3 comparison of execution time 5) Debunne, G., Desbrun, M., Barr, A. and Cani, M.-P.: Interactive multiresolution

ooo [E]l)] 238 | 711 animation of deformable models, In Eurographics Workshop on Computer Anima-
0000 [ms] | 2.20 | 3.91 tion and Simulation, pp.133-144.
0000 [ms] 5.74 | 52.1
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