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Why? - Gap in Research

[Amberg et al., 2007] [Creusot et al., 2011] [Gupta et al., 2007]

[Romero-Huertas and Pears, 2008] [Szeptycki et al., 2009] [Zhao et al., 2011]

Easy to label or explain to an operator

Linked to 2D projections and plane symmetries

Overall arbitrary
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Nature of a model for a 3D-object class

Sparse

“Descriptive”

Featural/Local information (nodes)

Structural/Global information (edges/hyperedges)

Possible Local Features:

Object Points Curves Surfaces Volumes
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Organicly-shape objects

More possible point-models than geometric shapes

Less intuition about what model is good
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Example of 3D-objects point models

Articulated Models:

Articulations

Extremities

Non-Articulated Models:

???

???

[Shotton et al., 2011] [Bray et al., 2004] [Creusot et al., 2011]
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Our Approach

Use Detector and Neighborhood definition from
[Creusot et al., 2011]

8 Local Descriptors
Gaussian Distributions
Linear Combination (LDA based)

Test as many models as there are vertices in the
template mesh (∼ 2000)

Define two cost functions for each model:

Saliency: Different from its neighborhood (good)
Ubiquity: Ubiquitous over the face (bad)
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Databases

FRGC (real) BFM (synthetic)
(Coarse Correspondence) (Fine Correspondence)
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Saliency Score per Vertex
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Ubiquity Score per Vertex

15.8  15.8  586.  586.  1.16e+031.16e+03
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Problems

Different answers depending on the registration
method:

Fine registration on clean data (BFM)
Coarse registration on unclean data (FRGC)
Fine registration on unclean data (???) Needed

Optimization method → Depends on the detector
used (and its parameters)

How to include structural information in the model
discovery?

How to project a newly discovered model to unseen
training data? (again a registration problem)
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Good:

Optimize model for a detector
Validate most human-chosen landmarks
Give quantifiable measure of landmark quality

Bad:

Only non-articulated objects for now
Requires a large set of finely-registered objects (Do
you have one to share?)

Questions to you:

How do you learn a model structure in your
application domain?
Are there applications where you think this might
help?
Brain teaser: How do you extend the idea to
multi-dimensional features (curves, area, volumes)?
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