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Knowledge transfer for zer@hot object class recognition
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Knowledge transfer for zer@hot object class recognition

~ @\ .
AReplace manual supervision E Giant panda ?

by semantic relatedness N
mined from language resources

Attributes for knowledge transfer
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Group classes by attributes

YaHoO! [Lampert et al., CVPR "09]

E Unsupervised Transfer
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Attribute -based model[Lampert et al., CVPR "09]
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Attribute -based model[Lampert et al., CVPR "09]
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Direct similarity-based model
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Direct similarity-based model

;;,

t

Known Cic "o
training classes

ClaSSIerr Dalmatia p0|ar klller

per class bear whale
Classattribute
associations

“
Unseen ey
test classes

s

<74, TECHNISCHE
(67 UNIVERSITAT
-'f - DARMSTADT




Direct similarity-based model
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Outline

ASemantic relatedness measures

Alanguage resources
AWordNet
A Wikipedia
AWWW
Almage search
ARespective statef-the-art measures

AEvaluation
AConclusion
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Semantic Relatedness Measures

AWordNet WordNet
ALin measure [Fellbaum, MIT press 98]

[Budanitsky & HirsiCL 06]
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Semantic Relatedness Measures

AWordNet WordNet
ALin measure [Fellbaum, MIT press 98]

[Budanitsky & HirsiCL 06]
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Semantic Relatedness Measures

AWordNet

ALin measure
[Budanitsky & HirsiCL 06]

Awikipedia
AExplicit Semantic Analysis
[Gabrilovich & Markovitchl, [JCAI "07]

Article horse elephant
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Semantic Relatedness Measures

AWordNet Article  horse elephant

ALin measure (][]

Hoof 2 1

[Budanitsky & HirsiCL 06] )
Awikipedia X X X
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[Gabrilovich & Markovitchl, IJCAI 07] | - "_l);,_".'?” Afarm s an guea ol @
(e
AW | Hoof
A hoof is the tip of a toe

Rear hooves of g horse

Wikipedia is sustained by peog

article

Tusk

ks are long teeth, u
Elephantsfand narwhals

CVPR 2010 | What Helps Wher&nd Why? Semantic Relatedness for Knowledge Transfer | Marcus Rohrbach |

J
49 [

5
{47
Uy J




Semantic Relatedness Measures

AWordNet

ALin measure
[Budanitsky & HirsiCL 06]

Awikipedia
AExplicit Semantic Analysis
[Gabrilovich & Markovitchl, [JCAI "07]

AWord Wide Web
AHitcount (Dice coeffient)

YaHoO!

4 | “¥7? horse elephant - Yahoo! Search Res... L

Web

horse elephant

Images | Video | Local

Search

[Kilgarriff & Grefenstette, CL 03]

}|for horse elephant

Arimaa/Elephant and Horse Attacks - Wikibooks, collectid
The Elephant and Horse Attack (commonly known as the "EH Attack’
encourage a Horse hostage in order to attempt an Elephant blockade

en.wikibooks.org/wiki/Arimaa/Elephant_and Horse Aftacks - Cachd
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Semantic Relatedness Measures

AWordNet

ALin measure
[Budanitsky & HirsiCL 06]

Awikipedia
AExplicit Semantic Analysis
[Gabrilovich & Markovitchl, [JCAI "07]

AWord Wide Web

AHitcount (Dice coeffient)
[Kilgarriff & Grefenstette, CL 03]

Almage search
AVisually more relevant
AHitcount (Dice coeffient)

web search

We watched a
horserace
yesterday. [..]
Tomorrow we
go in the zoo to
look at the
babyelephant

Incidental
co-occurence

YaHoO!

iImage search

[http://www.flickr.com/photos/
lahierophant/2099973716/]

alKS RIyO
horseand elephantx

Terms refer to same
entity (the image)

YaHoO!
flickr
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Outline

AEvaluation
AAttributes
AQuerying classattribute associations
AMining attributes
ADirect similarity
AAttribute-based vs. direct similarity
AConclusion
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Experimental Setup

AAnimals with attributes dataset
[Lampert et al., CVPR 09]

A40 training, 10 test classes (disjoint)
A ondnnn AYF3ISa G201
ADownsampled to 92 training images per class
AManual associations to 85 attributes

Almage classification
ASVM: Histogram intersection kernel s
AArea under ROC curve (AUChance level: 509
AMean over all 10 test classes
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Performance of supervised approach
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manual supervision I

Mean AUC
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Querying classttribute association

50% 70%

APerformance of queried associatic
AEncouraging manual supervision

ABelow manual supervision YahooImg
Flickr Img

Wikipedia
Yahoo Web
WordNet

Mean AUC

Querying: abbreviation
agile

Manual supervision: detailed descriptign
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Querying classttribute association

APerformance of queried associatic °0% 70%
AEncouraging manual supervision I
ABelow manual supervision

Almage search (Yahoo Img, Flickr)

ABased on image related text YahooWeb s

AWikipedia WordNet
ARobust resource (definition texts) Mean AUC

Image search
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Querying classttribute association

50% 70%

APerformance of queried associatic
AEncouraging manual supervision

ABelow manual supervision Yalh‘i(o'mg
1 : Flickr Img
Allmage search (Yahoo Img, Flickr) Wikipedia
ABased on image related text
AWikipedia WordNet
ARobust resource (definition text) Mean AUC
AYahoo Web Noise:
AVery noisy resource While he watched &orserace
the leg of his chair broke.
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Querying classttribute association

< . . 50% 70%
APerformance of queried associatic ’ ’

AEncouraging manual supervision
ABelow manual supervision YahooImg
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ABased on image related text YahooWeb mmm
AWikipedia
ARobust resource (definition text)
AYahoo Web

AVery noisy resource

AWordNet

APath length poor indicator of
classattribute associations




Mining attributes

Known
training classes

Classattribute
associations
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Classattribute
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Mining attributes
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