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Background

Traditional handle-based deformation: linear blending with k handles
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Background

Traditional handle-based deformation: linear blending with k handles
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deformation control ‘/z — E , WZk D kv;
k=1 Blending weight between
handle k and vertex i

Classical methods solve an optimization problem to obtain W
* Handle set updates require re-solving the optimization
* Optimization aims to minimize surface stretching and global influence
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Background

Data-driven methods: surface-distorting edits which preserve shape
semantics and part relationships

' 2
DeepMetaHandles! APAP
VY o
4 AN
IMinghua Liu, Minhyuk Sung, Radomir Mech, and Hao Su. Deepmetahandles: Learning 2Seun%qv,oo Yoo, Kunho Kim, Vladimir G Kim, and Minhyuk Sung. As-plausible-as-possible: AN
deformation meta-handles of 3d meshes with biharmonic coordinates. In Proceedings of the Plausibility-aware mesh deformation usi ng 2d diffusion priors. 1n Proceedings of the IEEE/CVF

IEEE/CVF Conference on Computer Vision and Pattern Recognition, pages 12-21, 2021 Conference on Computer Vision and Pattern Recognition, pages 4315-4324, 2024



Background

Data-driven methods: surface-distorting edits which preserve shape
semantics and part relationships

DeepMetaHandles! APAP?

Limitations: expensive pre-training/optimization; no fine-grained

deformation control /
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Goal

Speed & control Shape-aware priors

SNTTNGER S .



Goal

Speed & control Shape-aware priors
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Our approach: use foundation model features to
define blending weights



Method

Given an input mesh, we render and distill image features into a
neural field @, with barycentric feature distillation

Barycentric
feature
distillation

Input mesh Neural field (P)



Method

Given an input mesh, we render and distill image features into a
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Barycentric Feature Distillation

Past distillation methods:
map features to vertices
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Barycentric Feature Distillation

Past distillation methods:

. Ours: map features to 3D points
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Barycentric Feature Distillation

Past distillation methods:

. Ours: map features to 3D points
map features to vertices p b
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We disentangle distillation complexity from mesh complexity [:/



Barycentric Feature Distillation
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Barycentric Feature Distillation
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Visual Symmetry Detection
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Visual Symmetry Detection
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Visual Symmetry Detection
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Symmetric Deformations



Visual Symmetry Detection
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Related to Intrinsic Symmetries (Ovsjanikov et al. 08) NI




Deformation Results




User-defined locality weights

Default Weights Local Weights




Fixed points act as feature space constraints
Default Weights With Fixed Point




interactive GUI available online

¥ Polyscope X b £

Reset View Screenshot ¥ Controls
> View
» Appearance

z v :
» Render \ Iterative Mode Undo
» Debug

Interactive Deformations

Reset Export

None ¥ Symmetry Plane Show Symmetry Plane

Show Influence
¥ Structures

Add anchors
¥ Point Cloud {3)

b ‘] 0.000 Geodesic Power
¥ global cp A
Enabl fo) Translation
nabled tions
s 0.§bo Xt
# points: 0 3
Point color 0.030@ Radius g 0.86o Yt

¥ global cp target ogbo Zt
Enabled Options Rotation
# points: 0 0.800
[_J Point color (1030@ Radius O.@O
¥ selection 0.&0
Enabled Options Scale
# points: 1 5
;__Jpoinl color 0.030@ Radius 1000
1000
¥ Surface Mesh (1)
¥ mesh
»" Enabled Options
#verts: 17607 #faces: 31306
Color Flat v Edges
» texture (texture color)
» uv (corner parameterization)

We're robust to topological defects!
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