


Extra weights would expand subspace...

V' =MT
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Extra weights would expand subspace...

m v, Mextra v,
]= —

V/ = MT + MextraTextra
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Overlapping b-spline “bumps” in weight space

weight space

farthest point sampling
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Overlapping b-spline “bumps” in weight space

weight space

o ™
4

b-spline basis parameterized by ditance in weiht space
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Overlapping b-spline “bumps” in weight space

weight space
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Extra weights expand deformation subspace

no extra weights 15 extra weights
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Extra weights expand deformation subspace

no extra weights 15 extra weights
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Subspace now rich enough for
fast variational modeling

Full non-linear optimization Our reduced method
[Botsch et al. 2006]
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Final algorithm is simple and FAST

Precomputation per shape+rig For a 50K triangle mesh:
- Compute any additional weights 12 seconds
- Construct, prefactor system matrices 2.7 seconds
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Final algorithm is simple and FAST

Precomputation per shape+rig For a 50K triangle mesh:
- Compute any additional weights 12 seconds
- Construct, prefactor system matrices 2.7 seconds

Precomputation when switching constraint type
- Re-factor global step system 6 milliseconds
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~Final algorithm is simple and FAST

Precomputation per shape+rig For a 50K triangle mesh:
- Compute any additional weights 12 seconds
- Construct, prefactor system matrices 2.7 seconds

Precomputation when switching constraint type
- Re-factor global step system 6 milliseconds
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Lightning FAST automatic skinning transformations
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Extra weights and disjoint skeletons
make flexible control easy

From Cartoon Animation by Preston Blair
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Extra weights and disjoint skeletons
make flexible control easy
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Extra weights and disjoint skeletons
make flexible control easy




Our reduction preserves nature of
different energies, at no extra cost

Surface ARAP Volumetric ARAP
/ L / _
surf — MsurfT vol — MvolT
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Our reduction preserves nature of
different energies, at no extra cost

— &S — s

Surface ARAP Volumetric ARAP

, MsurfT

surf —
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- Simple drag-only interface for point handles




- Simple drag-only interface for point handles




- Simple drag-only interface for point handles




Skinning rig enables FAST deformation

Substitute V/ = MT to reduce DOFs
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Skinning rig enables FAST deformation

Substitute V' = M'T to reduce DOFs
Cluster rotations to reduce energy eval.
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Skinning rig enables FAST deformation

Substitute V' = MT to reduce DOFs
Cluster rotations to reduce energy eval.
Additional weights to expand subspace
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Skinning rig enables FAST deformation

Substitute V' = MT to reduce DOFs
Cluster rotations to reduce energy eval.
Additional weights to expand subspace
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Future work and discussion

Alternative additional weights: sparsity?
Joint limits, balance, etc.
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Fast Automatic Skinning Transformations
http://igl.ethz.ch/projects/fast

Alec Jacobson (jacobson®inf.ethz.ch),

Ilya Baran, Ladislav Kavan, Jovan Popovic, Olga Sorkine
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