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geometric differences can hide functional correlation

Eurographics 2014 Recurring Part Arrangements in Shape Collection

Friday, 11 April 14



Eurographics 2014 Recurring Part Arrangements in Shape Collection

Friday, 11 April 14



"Hhe

Eurographics 2014 Recurring Part Arrangements in Shape Collection

Friday, 11 April 14



Eurographics 2014 Recurring Part Arrangements in Shape Collection

Friday, 11 April 14



how to compare parts?
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how to compare parts?

which parts are in correspondence?
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how to compare parts?

which parts are in correspondence?

how to merge the parts?
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» Introduction

- Related Works
» Main Idea

» Algorithm

- Results

« Limitations and Future work
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supervised and/or use geometric descriptors

(a) User-specified
regions of interest

(b) Most similar exploration results N

Wang et al. 2012 Kim et al. 2012, 2013 Huang et al. 2012
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supervised and/or use geometric descriptors

Wang et al. 2012 Kim et al. 2012, 2013 Huang et al. 2012
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applications in synthesis, semantics
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regroup parts
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regroup parts

compare without
using correspondence
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— Candidate PA-s generation
— Comparing PA-s
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z PA similarity matrix

= Bo

generate @ .‘ compare

candidate P~ candidate |-

e || & parts

i

oADK

— Candidate PA-s generation
— Comparing PA-s
PA similarity matrix (M1)

Eurographics 2014 Recurring Part Arrangements in Shape Collection

Friday, 11 April 14



part similarity matrix

PA similarity matrix
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— Candidate PA-s generation
— Comparing PA-s

- PA similarity matrix (M1)

- Part similarity matrix (M2)
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— Candidate PA-s generation
— Comparing PA-s
- PA similarity matrix (M1)
- Part similarity matrix (M2)
- Component similarity matrix (M3)
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segment similarity matrix
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— Candidate PA-s generation

— Comparing PA-s
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Part similarity matrix (M2)
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— Recurring Arrangements Extraction
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S(sap) = {[[vi(B*) — v;(B7)|1}
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‘— shape distribution
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~/ — our descriptor .. — shape distribution
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Class Kim’13 | Wang’12 | Hu’l2 | Huang’12 | ours
chair 0.59 0.69 0.30 0.83 0.96
bed 0.25 0.27 X 0.65 0.91
inf. bed 0.53 0.36 0.61 0.37 0.71
airplane 0.52 0.36 X 0.58 0.94
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— Arrangements relates to shape design and functionalities
How parts are arranged?
How parts interact?
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— Arrangements relates to shape design and functionalities
How parts are arranged?
How parts interact?

wind shield vs. side mirror
]
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— Arrangements relates to shape design and functionalities
How parts are arranged?
How parts interact?

— Beyond pairwise arrangements?
Structural invariant
Pattern relations across shape families
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http://geometry.cs.ucl.ac.uk/

(code + data available)
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http://vecg.cs.ucl.ac.uk/Projects/SmartGeometry/
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