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Knowledge transfer for zero-shot object class recognition
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Group classes by attributesGroup classes by attributes
[Lampert et al., CVPR `09]

Manual supervision:
Object class-attribute associations

Describing using attributesDescribing using attributes
[Farhadi et al., CVPR `09 & `10]

Manual supervision:
Attribute labels

Åanimal
Åfour legged
Åmammal

white paw

Unseen class
(no training images) Giant panda ? 

Attributes for knowledge transfer
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[Farhadi et al., CVPR `09 & `10]

Manual supervision:
Attribute labels

Åanimal
Åfour legged
Åmammal

Group classes by attributesGroup classes by attributes
[Lampert et al., CVPR `09]

Manual supervision:
Object class-attribute associations

white paw

Unseen class
(no training images) Giant panda ? 
Attributes for knowledge transfer

ÁReplace manual supervision
by semantic relatedness
mined from language resources

ĔUnsupervised Transfer

WordNet
Attributes for knowledge transfer
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Attribute-based model[Lampert et al., CVPR `09]
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oceanoceanspotsspots ΧΧ

Known 
training classes

Attribute 
classifiers

Unseen
test classes

Class-attribute 
associations

Class-attribute 
associations

[Lampert et al., CVPR `09]

Supervised:
manual (human judges)

Attributes
whitewhite
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Direct similarity-based model 
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Direct similarity-based model 
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ÁModels for visual knowledge transfer

ÁSemantic relatedness measures

ÁLanguage resources
ÁWordNet

ÁWikipedia

ÁWWW

ÁImage search

ÁRespective state-of-the-art measures

ÁEvaluation

ÁConclusion

Outline
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ÁWordNet
ÁLin measure 

[Budanitsky & Hirst,CL `06]

ÁWikipedia
ÁExplicit Semantic Analysis

[Gabrilovich & MarkovitchI, IJCAI `07]

ÁWord Wide Web
ÁHitcount (Dice coeffient)

[Kilgarriff & Grefenstette, CL `03]

ÁImage search
ÁVisually more relevant

ÁHitcount  (Dice coeffient)

Semantic Relatedness Measures
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WordNetWordNet
[Fellbaum, MIT press `98]

entity

animal

mammal

horse elephant

vehicle

car bike
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A farm is an area of lan

the training of horses. 

A hoof is the tip of a toe

Rear hooves of a horse 
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Tusks are long teeth, u

Elephants and narwhals

Tusk

Article horse elephant
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Hoof 2 1
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We watched a 
horserace 
yesterday. [..] 
Tomorrow we 
go in the zoo to 
look at the 
baby elephant.

αǘƘŜ ŘŀƴŎŜ ƻŦ ǘƘŜ 
horseand elephantά

web search image search

[http://www.flickr.com/photos/

lahierophant/2099973716/]

Incidental 
co-occurence

Terms refer to same 
entity (the image)
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ÁModels for visual knowledge transfer

ÁSemantic relatedness measures

ÁEvaluation

ÁAttributes

ÁQuerying class-attribute associations

ÁMining attributes

ÁDirect similarity

ÁAttribute-based vs. direct similarity

ÁConclusion

Outline
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ÁAnimals with attributes dataset
[Lampert et al., CVPR `09]

Á40 training, 10 test classes (disjoint)

ÁҒ олΦллл ƛƳŀƎŜǎ ǘƻǘŀƭ

ÁDownsampled to 92 training images per class

ÁManual associations to 85 attributes

ÁImage classification
ÁSVM: Histogram intersection kernel

ÁArea under ROC curve (AUC) - chance level: 50%

ÁMean over all 10 test classes

Experimental Setup
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Performance of supervised approach
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Querying: abbreviation

Manual supervision: detailed description

Querying: abbreviation
agile

Manual supervision: detailed description
άƘŀǾƛƴƎ ŀ ƘƛƎƘ ŘŜƎǊŜŜ ƻŦ 
ǇƘȅǎƛŎŀƭ ŎƻƻǊŘƛƴŀǘƛƻƴέ

ÁPerformance of queried association

ÁEncouraging

ÁBelow manual supervision

ÁImage search

ÁBased on image related text

ÁWikipedia

ÁRobust resource

ÁYahoo Web

ÁVery noisy resource

ÁWordNet

ÁPath length poor  indicator of
class-attribute associations

Querying class-attribute association
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ÁPerformance of queried association

ÁEncouraging

ÁBelow manual supervision

ÁImage search (Yahoo Img, Flickr)

ÁBased on image related text

ÁWikipedia

ÁRobust resource (definition texts)

ÁYahoo Web

ÁVery noisy resource

ÁWordNet

ÁPath length poor  indicator of
class-attribute associations

Querying class-attribute association
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the danceof the horseandelephant

image search
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Noise:Noise:
While he watched a horserace 

the leg of his chair broke.
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Mining attributes
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Mining attributes
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Part attributes
Leg of a dog

Attribute 
classifiers

Mining attributes
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Word
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semantic relatedness
from language

Known 
training classes

Unseen
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flipperleg paw Word
Net




