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What to recognize?What to recognize?"

!"#$%%&&&'()*+,'*-.%#!-/-0%01*2332&24).2150%66789:;7:;%<

Dog"

Dog, Tree, Fence, Leaf"

“Happy shaggy Airedale 
poses in the autumn 

forest.”"

Single label"

Multiple labels"

Localization"

Description"

Increasing structural com
plexity"



Where are we? (for large-scale recognition)What to recognize?"
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Dog"

Dog, Tree, Fence, Leaf"

“Happy shaggy Airedale 
poses in the autumn 

forest.”"

Single label"

Multiple labels"

Localization"

Description"

Increasing structural com
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Label space?What to recognize?"
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Dog"

Dog, Tree, Fence, Leaf"

“Happy shaggy Airedale 
poses in the autumn 

forest.”"

Single label"

Multiple labels"

Localization"

Description"

Increasing structural com
plexity"

~20,000 categories
(noun synsets)
from WordNet



WordNet / ImageNet

14,197,122 images
21,841 synsets indexed    

ILSVRC-2013

Task 1: Detection
PASCAL-style detection challenge; 200 
categories

Task 2: Classification
Image classification challenge; 1000 
categories 

Task 2: Classification with localization
Image classification plus object 
localization challenge; 1000 categories



Why do we want a large label space?Studying large scale classification"

SVM"

NN"

SVM"

NN"

No magic…"

What does classifying more than "
10,000 image categories tell us? !
ECCV 2010!
Deng, Berg, Li, Fei-Fei"

• Performances are often weak ... (~10%)

• ... but large-scale allows us to use structure over labels!



What do we mean by similarity?
What do we mean by similarity?"

Query"

Retrieved"
Images"

Retrieved"
Images"

Blimp"

Axlotl"

Balloon"
Airship"

Airship"

Aquatic Animal"
Blimp

Axlotl

Baloon

Airship

Airship

Aquatic
Animal



How can we do this?How can we do this well?"
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Maximize over f, 

Key idea: automatically select the appropriate level of abstraction to 
optimize the accuracy/specificity trade-off
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Maximize over f, 

Goal: maximize the reward given an arbitrary accuracy guarantee
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For now, assume no accuracy guarantee ...
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What about the accuracy guarantee        ?
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What about the accuracy guarantee        ?

!!!"#$!$%&"#$ ⁠''''''''%(#) !&$*$<
789:;<='=>''''''''?'+(3@5,!!

J5>1A<T,2H05A<[5,1A<G5)MG5)A<=\]^D7PD<

B,2)>)>1<).2150!

*3200)W5,<#<

^5&2,?0<-><>-?50<

`**H,2*4<-Q<*3200)W5,<

^5&2,?<-Q<*3200)W5,<

`**H,2*4<1H2,2>/55<

b!2/<2F-H/</!5<2**H,2*4<1H2,2>/55<45)c<c<

*3200)W5,<*<
-><352_50<

789"14"&-%"#$%&2-

9*24"%'*%-)*%-$::-(*&"2-9*24"%'*%-)*%-:"$)-(*&"2-

I5&<>-?5<,5&2,?0< !6$'<

Maximize over f, !!!"#$!$%&"#$ ⁠''''''''%(#) !&$*$<
+,-.&/0'01''''''''2'#(345)<

J5>1A<T,2H05A<[5,1A<G5)MG5)A<=\]^D7PD<

B,2)>)>1<).2150!

*3200)W5,<#<

^5&2,?0<-><>-?50<

`**H,2*4<-Q<*3200)W5,<

^5&2,?<-Q<*3200)W5,<

`**H,2*4<1H2,2>/55<

b!2/<2F-H/</!5<2**H,2*4<1H2,2>/55<45)c<c<

*3200)W5,<*<
-><352_50<

9*24"%'*%-)*%-$::-(*&"2-9*24"%'*%-)*%-:"$)-(*&"2-

I5&<>-?5<,5&2,?0<.''

-!!
789"14"&-%"#$%&2-

Maximize over f, !!!"#$!$%&"#$ ⁠''''''''%(#) !&$*$<
+,-.&/0'01''''''''2'#(345)<

J5>1A<T,2H05A<[5,1A<G5)MG5)A<=\]^D7PD<

B,2)>)>1<).2150!

*3200)W5,<#<

^5&2,?0<-><>-?50<

`**H,2*4<-Q<*3200)W5,<

^5&2,?<-Q<*3200)W5,<

`**H,2*4<1H2,2>/55<

b!2/<2F-H/</!5<2**H,2*4<1H2,2>/55<45)c<c<

*3200)W5,<*<
-><352_50<

9*24"%'*%-)*%-$::-(*&"2-9*24"%'*%-)*%-:"$)-(*&"2-

I5&<>-?5<,5&2,?0<.''

-!!
789"14"&-%"#$%&2-

Maximize over f, 



!!!"#$!$%&"#$ ⁠''''''''%(#) !&$*$<
+,-.&/0'01''''''''2'#(345)<

J5>1A<T,2H05A<[5,1A<G5)MG5)A<=\]^D7PD<

B,2)>)>1<).2150!

*3200)W5,<#<

^5&2,?0<-><>-?50<

`**H,2*4<-Q<*3200)W5,<

^5&2,?<-Q<*3200)W5,<

`**H,2*4<1H2,2>/55<

-!!!-.A/$!

`**H,2*4< !2(B01$*<
45)<<

d,)1)>23<^5&2,?<
%'!#01$)' !&$(<

C<D<

P< P< 4E1< 4E1<

7< 1< C<

C< C<

!"#$!%&'()*! !-.A/$+,!-#$.$!/#$!)001.)02!+,!$3)0/*2!@5,!4!5+6).2!,$).0#!!!4!5+6).2!,$).0#!!

Maximize over f, 
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Recognition Pipeline
Recognition Pipeline"
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Black box



Results
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Some examples
Some more examples: flat classifier vs. 

ours"
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Results"
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Some more (extreme) examples
Let’s get extreme…"
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