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Structure among Relations

aRb and bFRc = aRc

Tab . Tbc ' Tca =/
exploit ‘structure’
for

compactness (redundancy)
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Fuzzy Correspondence
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Fuzzy correspondence SIGGRAPHASIA
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Variations in deformation of parts
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Relative Comparison Among a Quartet of Shapes

[Huang et al., Siggraph 2013]
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Quartet Analysis Ss—
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» reconstruct Phylogenetic trees [Snir and Rao 2010]
- embed points (meshes) using quartet information

 use the embedding to recursively partition the points to
form a hierarchy (agglomerative clustering)
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Geometry from Constraints

lowest 5 eigendirections
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Geometry from Constraints

lowest 5 eigendirections
lowest 10 eigendirections
random

distance

[Bao et al., Siggraph 2013]
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Algorithm Steps
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parcel boundary,
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User Interface
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Concept Sketches

[Shao et al., Siggraph 2013]
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Communicating Designs Ve
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Challenges -

Inconsistent geometry

* Proxy proportions don’t match across drawings

* Proportions within a drawing are often inconsistent

DrawingA  Drawing B
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* Proxy proportions don’t match across drawings

* Proportions within a drawing are often inconsistent

Drawing B Drawing A
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Key I d e a SIGGRAPHASIA

Part geometries are inconsistent

Part alighments are consistent
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Establish Part Correspondence:......

» Optimization formulation
arg max x’ Mx z; € {0,1}

X

- Side constraint (for normalization) x|l =1
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Infer Consistent Junctions "ssweus:

Junction types
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Infer Consistent Junctions "o

» Single edge penalty term
— two proxies sharing a direct contact
— align relative position/orientation across all the views
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Infer Consistent Junctions "o

» Single edge penalty term
— two proxies sharing a direct contact
— align relative position/orientation across all the views

E(xj;) = min > (IR (1) = R®[l2 + [[¢' (1) — t°[|2)

orientation difference position difference
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Future Challenges

Beyond part-based models
Big data challenge
Unified encoding of structure across models

How to deal with inconsistencies among relations?
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Future Challenges

Beyond part-based models

Big data challenge

Unified encoding of structure across models

How to deal with inconsistencies among relations?

‘Semantic’ tagging + infer object function

slides, supplementary on project page
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Supervision: Labeled Data Vs
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Discriminative Feature Descriptors
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SN | SRR
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Shape distributions Bag of words

Spherical harmonics HOG
Light fields GIST
Heat kernel SIFT

Research level Industry level
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Computational Efficiency Ve

input single-view scan

Real-time systems (robotics applications)
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Challenges

1. Topology: continuous structure-aware topology variation
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2. Functionality: how to describe, compare, classify, and
synthesize functionality for 3D objects
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Challenges

3. Big data: how to best tap into the vast amount of
available data (e.g., images) but quickly distil them
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e
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»
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(d)

Projective shape analysis (PSA): 3D shape analysis by learning
from image data (Thursday, 16:00, “Shape and ML” session)
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Challenges

4. Too much “preservation”! Let’s combine to create
truly new structures or even functionalities, e.g., a
functional hybrid
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Challenges

5. User desires: Are the modeling paradigms we are
developing truly what users want?

« We claim that the tools developed are designed for novice
users, was this claim really validated?

e Could any tool we have developed so far get more than 1.5
million views on Youtube?
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... by extracting them from a single ﬁhotograph.

3-Sweep: Extracting Editable Objects from a Single Photo, SIGGR.. .

Daniel CohenOr - 9 videos 1668 871

B Subscribe ERRLY. b 17,730 @ 127
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Feedback Time

http:/ /tinvurl.com

m2uaqfb
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