
5.	
  Comparison	
  to	
  Exis0ng	
  Strategies	
  

3.	
  Approach	
  Details	
  
Ac0ve	
  selec0on	
  of	
  discrimina,ve	
  a/ribute	
  candidates	
  

A/ributes	
  are	
  most	
  useful	
  if	
  they	
  are:	
  

Discrimina0ve:	
  	
  
• 	
  Can	
  be	
  learnt	
  in	
  available	
  feature	
  space	
  
• 	
  Can	
  effec,vely	
  classify	
  object	
  categories	
  

Nameable:	
  	
  
• 	
  Allow	
  for	
  transfer	
  learning	
  (zero-­‐shot)	
  
• 	
  Allow	
  for	
  genera,ng	
  descrip,ons	
  

Approach	
   Discrimina0ve	
   Nameable	
  

Hand-­‐generated	
   Maybe	
  not	
   Yes	
  

Mining	
  the	
  web	
   Maybe	
  not	
   Yes	
  

Automa,c	
  splits	
   Yes	
   Maybe	
  not	
  

Proposed	
   Yes	
   Yes	
  

Hypothesis:	
  	
  
There	
  is	
  structure	
  in	
  the	
  

visual	
  proper,es	
  people	
  can	
  
name.	
  

Idea:	
  
Capture	
  by	
  learning	
  manifold	
  
over	
  classifiers	
  for	
  a/ributes	
  

known	
  to	
  be	
  nameable	
  

More	
  named	
  a/ributes	
  and	
  higher	
  categoriza,on	
  accuracy	
  
compared	
  to	
  purely	
  discrimina0ve	
  baseline	
  

Interac0vely	
  Building	
  a	
  Discrimina0ve	
  Vocabulary	
  of	
  Nameable	
  AHributes	
  
Devi	
  Parikh	
  (TTIC)	
  and	
  Kristen	
  Grauman	
  (UT	
  Aus,n)	
  

Ncuts	
  on	
  current	
  
confusion	
  matrix	
  

Subset	
  of	
  
confused	
  
categories	
  

Max-­‐margin	
  
clustering	
  

a1 a1 

a2 

Median	
  in	
  
remaining	
  
dimensions	
  

A/ribute	
  hypothesis	
  

4.	
  Data	
  Collec0on:	
  Is	
  This	
  AHribute	
  Nameable?	
  

~25,000	
  responses,	
  
162	
  subjects	
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6.	
  Evalua0ng	
  Individual	
  Components	
  
Ac,ve	
  approach	
  discovers	
  
useful	
  splits	
  more	
  quickly	
  

Structure	
  exists	
  in	
  nameability	
  
space,	
  allowing	
  for	
  predic,on	
  

1 5 10 15 20 25

30

40

50

60

Num discriminative hyperplanes

Ac
cu

ra
cy

 (%
)

 

 

Active
Rand2
Rand4
All8

“Cloudiness”	
  

Unnameable	
  
OR	
  

Discrimina0ve	
  +	
  
Likely	
  Nameable	
  

Candidate	
  
AHribute	
  

Visualiza0on	
  

Main	
  idea:	
  

Key	
  new	
  insights:	
  
 Predict	
  “nameability”	
  to	
  priori,ze	
  

candidate	
  splits	
  in	
  feature	
  space	
  

 	
  Visualiza,on	
  of	
  candidate	
  a/ributes	
  

1.	
  Main	
  Idea	
  

Interac,ve	
  approach	
  to	
  efficiently	
  
discover	
  a/ributes	
  with	
  both	
  quali,es.	
  

2.	
  Approach	
  Overview	
  

Mo0va0on:	
  

AHribute	
  =	
  binary	
  classifier	
  in	
  visual	
  feature	
  space	
  
Category	
  =	
  mul,-­‐class	
  classifier	
  on	
  a/ribute	
  predic,ons	
  

Categories	
  

New	
  
a/ribute	
  
candidate	
  

Nameability	
  model	
  to	
  priori,ze	
  candidates	
  

furry 

metallic 

white …
	
  

Nameability	
  
manifold	
  

Visualiza0on	
  of	
  selected	
  a/ribute	
  hypothesis	
  

“Black”	
  

“Congested”	
  

“Smiling”	
  

“Spo/ed”	
  

Unnameable	
  

“Green”	
  

Subjects	
  similarly	
  confident	
  about	
  
nameability	
  97%	
  of	
  ,me.	
  

More	
  discrimina,ve	
  than	
  	
  
hand-­‐generated	
  list	
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Descrip,on	
  with	
  
discovered	
  a/ributes	
  

 	
  Male	
  Celebrity	
  PubFig:	
  
	
  	
  	
  -­‐	
  	
  6	
  classes,	
  gist	
  on	
  parts	
  

 	
  Outdoor	
  Scene	
  Recogni,on	
  OSR:	
  
	
  	
  	
  	
  -­‐	
  8	
  classes,	
  gist	
  &	
  color	
  histogram	
  

 Animals	
  with	
  A/ributes	
  AWA:	
  
	
  	
  	
  -­‐	
  8	
  classes,	
  gist	
  &	
  color	
  histogram	
  

 	
  Expert	
  aHributes:	
  OSR	
  [Oliva	
  et	
  al.	
  01]:	
  natural,	
  open,	
  perspec,ve,	
  size,	
  
diagonal	
  plane,	
  depth;	
  [Lampert	
  et	
  al.	
  09]:	
   longneck,	
  strong,	
  gray,	
  swims,	
  
stripes,	
  hibernate,	
  toughskin,	
  patches,	
  tail,	
  coastal,	
  paws,	
  spots,	
  etc.	
  

Ac0ve	
  
selec0on	
  

Nameability	
  
model	
  

OR	
  

…
	
  

Candidate	
  
aHributes	
  

Visualiza0on	
  

Unnameable	
  

Category	
  
models	
  

“Cloudiness”	
  

Predic,on:	
  

Nameable	
  
Predic,on:	
  

Unnameable	
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Baseline: No nameability Proposed Upper−bound
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Baseline: hand−listed attributes Proposed

  	
   Discovered	
   aHributes:	
   OSR	
   [color]:	
   coastal,	
   warmth,	
   slope,	
   outdoor,	
   snow,	
  
vegeta,ve;	
  [gist]:	
  direc,onal,	
  rocks,	
  serene,	
  rural,	
  paved,	
  close	
  up,	
  rocky;	
  AWA	
  [color]:	
  
do/ed,	
  black,	
  a/acking,	
  monocolor;	
  [gist]:	
  bright,	
  thick	
  fur,	
  short-­‐neck,	
  fearful,	
  rough	
  


