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Organize and explore large collectlons of shapes
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Understand and label novel geometric data
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Make 3D modeling more accessible to non-experts
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Discover repeating patterns
and represent them
with a concise model

Make 3D modeling more accessible to non-experts
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Discover similarities in unorganized geometry
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Discover similarities in unorganized geometry

Point-to-point

) &)
2

o )

Region-to-region

; )

\\

Part-to-part
Ambiguity



Talk Outline N

Discover similarities to model structure

e Discover similarities
- Blended intrinsic maps
- Soft maps

e Model the structure

- Learning deformable templates
- Learning hierarchical templates
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Shape Correspondence h‘

Correspondence as Metric Alignment
Sample 7 >> Pick best

Observation:
1Isometric = area-preserving

conformal

polynomial!

agood map: argmin | D(p,q) — D(v(p),v(q)|
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Correspondence as Metric Allgnment
Sample 7 >> Pick best

conformal map
defined by 3 points

agood map: argmin | D(p,q) — D(v(p),v(q)|



Conformal Maps h‘

Correspondence as Metric Allgnment
Sample 7 >> Pick best

distortion x

conformal map
defined by 3 points

agood map: argmin | D(p,q) — D(v(p),v(q)|
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Non-isometric shapes
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What is the correct point-to-point map?



Limitations h‘

\d
A
&
e« | v
\ w"

SD‘modeI 2D outline
What is the correct point-to-point map?




Soft Maps




Soft Maps h‘

Correspondence as Metric Alignment
Sample 7 >> Pick best

mass transport
point-to-distribution

a good map:



Soft Maps h‘

Correspondence as Metric Alignment
Sample 7 >> Pick best

mass transport
point-to-distribution

1 4

agood map: argmin||D(p,q) — D(a,b)||*v(p,a)y(q,b)
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Low-rank (cycle consistency) in collections of
shapes
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Consistency h‘

Low-rank assumption can help in discovering
parts
« Additional terms: local shape cues for part boundaries
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Discover similarities to model structure

e Discover similarities
- Blended intrinsic maps
- Soft maps

= Model the structure

- Learning deformable templates
- Learning hierarchical templates
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Meta-algorithm

= Shape-shape corrs.
 Build templates

« Shape-template corrs.
« Update templates
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Meta-algorithm
e Shape-shape corrs.

= Build templates

« Shape-template corrs.
« Update templates

f
; - -
, 99999
A DOODSe .,
S seeseara
J DD DY &S
‘ L 2. 1 1 Wl 1 J
: L L 11 1 ]

Deformable Template
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Meta-algorithm

e Shape-shape corrs.
 Build templates

« Shape-template corrs.
= Update templates

Deformable Template




Hierarchical Templates h‘

Use hierarchical templates for scenes
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Explore, Analyze, and Create Geometric Data
* Region-based exploration

e Scene completion
« 3D Modeling
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Applications

* Region-based exploration
e Scene completion
= 3D Modeling

\l
. Y
\
=\
! /"

S -

Explore, Analyze, and Create Geometric Data



Summary

Large collections of 3D models are available

(and more are coming!)

o 3D modeling repositories
03D printing datasets

o Kinect scans

oLaser scans of cities,

o Online shopping catalogues
o Medical imaging data

o Protein databases

O...



Summary

Large collections of 3D models are available
(and more are coming!)

Discovering similarities is essential to find structure
oNeed to handle: diversity, scale, and ambiguity in data



Summary

Large collections of 3D models are available
(and more are coming!)

Discovering similarities is essential to find structure

Finding structure can enable novel techniques for:
o Exploring and organizing the data

o Scene understanding

o Modeling
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Beyond geometry

« Understand function

« Obtain human supervision to capture what is semantically
salient

« Consider physical materials that make up objects

 Model mechanics and articulations




Future Work h‘
Beyond geometry
= Understand function

« Obtain human supervision to capture what is semantically
salient

« Consider physical materials that make up objects
 Model mechanics and articulatichs

Predict human-object interaction pose for shape analysis
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