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Goal: sketch-based shape retrieval
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Why sketches as input?

e 3 common strategies for input
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Why sketches as input? Vo 4

e Shape parts index into human memory [Hoffman’97]
* 80-90% of lines explained by known definitions [Cole’08]
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Overview V6 4

e Current retrieval systems rely on common
<rheme:
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Previous work: global features (f/

S5 [Loffler, 2000]

- global analysis global descriptor
~+it [Funkhouser'03]
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Our approach: local features

* Independent local features allow for:
— translation invariance
— partial matching
— standard search data structures |7 |

Bag-of-features [Sivic’03]
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Offline indexing
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Offline iIndexing: view generation fj

o Uniformly sample bounding sphere: 50 samples




Offline indexing: NPR lines

— Occluding contours
— Suggestive contours [DeCarlo’03]



Offline indexing: sampling & features &
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« Sampling: 500 random samples on lines

 Representation: should be concise & robust
— local image statistics




Offline indexing: features V6 4

-

(1) Extract local region  (2) estimate orientations  (3) distribution of orientations
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4x4 spatial, 8 radial bins
* No directionality information in gradients
« Binned distribution invariant to small deformations



Offline indexing: visual vocabulary = &

=

e 20k images (sampled from 50 views each of 2k models)

500 local features each
— Training set size: 10 million local features

~ === training set

20k random images




Offline indexing: visual vocabulary &
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Offline indexing: quantization Ve 4

e Quantization allows for
— More compact representation
— Grouping of perceptually similar features
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Offline iIndexing: representation
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Online search
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Online Search

sample 500 locations
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500 feature vectors
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Online search Ve,

e Images as (sparse) histograms of visual words
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Online search

N OO OO |W O|N

W I OlOoO W|IN|O O

o Similarity as angle in high-dimensional space
» Vectors sparse: use inverted index
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 Based on Princeton shape db (~2k models)
— ~10ms for a search
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Results




Failure cases V'S 4

 NPR methods require high resolution meshes
o Sketches from “real users” can be quite abstract



Future work /é/

* View generation
— canonical, “salient” views — which provides best retrieval?

e Feature representation
— multi-scale, rotation-invariance?

e Larger datasets than the PSB models
— Method fast enough to handle millions of models
— Will it remain effective?



Thanks &
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More information : http://www.telecom-paristech.fr/~boubek/papers/SBSR/
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