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Fig.1 SSD skinning results: (a) initial mesh, (b)

bending result (the collapsing joint), and (c)
twisting result (the candy-wrapper artifact).
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Fig.2 DLB skinning results: (a) initial mesh, (b)
bending result, (c) twisting result.
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Fig.3 DLBNT (Dual quaternion linear blending

with nonrigid transformation): (a) initial
mesh, (b) non-rigid transformation blending
using SSD, and (c) rigid transformation blend-
ing using DLB.
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Fig.4 Coping wiht sign. (a) previous method [10],
(b) our method.
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Table 1 Performance results for three methods.
model A model B
vertices 2,537 22,487
polygons 2,136 23,465

joints 67 71
SSD 556 fps 63 fps
CPU DLB 446 fps 46 fps
DLBNT 400 fps 42 fps
SSD 1129 fps 1101 fps
GPU DLB 955 fps 935 fps
DLBNT 765 fps 738 fps
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Fig.6 Skinning results: (a) SSD; (b) DLBNT; (¢) SSD with non-uniform scaling
at chest; (d) DLBNT; (e) SSD; (f) DLBNT; (g) SSD with non-uniform scal-
ing at chest; (g) DLBNT; (i) SSD; (j) DLBNT; (k) SSD with non-uniform
scaling at lower leg; (k) DLBNT.



Abstract Skinning of skeletally deformable models is essential for character animation. DLB (Dual
quaternion Linear Blending) method based on dual quaternions can efficiently generate less-distorted defor-
mation. However, original DLB can handle only rigid transformations, which are rotations and translations.
Scale and shear are important for control of deformation detail, and representing muscle deformation. In
this paper, we extend DLB to include non-uniform scaling. Firstly we decompose each joint transformation
into non-rigid transformation and rigid transformation. For the non-rigid transformation, we use skeleton
subspace deformation for the skinning. Then, we use DLB for the rigid transformation. The proposed
method is easy to implement, and efficient. In addition, this method can be easily integrated with an

existing animation system.

Key words animation, skinning, deformation, dual quaternions



