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1.	
  Mo:va:on	
  
Current	
  State	
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  Affairs	
  

A
cc
ur
ac
y	
  

Any	
  realisCc	
  dataset	
  

Goal	
  of	
  community:	
  
Eliminate	
  this	
  gap	
  

Most	
  Exis:ng	
  Efforts	
  

This	
  Work	
  

 	
  Focus	
  on	
  how	
  to	
  solve	
  the	
  problem:	
  	
  

	
  	
  	
  	
  	
  more	
  features,	
  algorithms,	
  data…	
  

 	
  ONen	
  leave	
  humans	
  out	
  of	
  the	
  picture	
  

 	
  Have	
  made	
  a	
  lot	
  of	
  advancements	
  

 	
  BUT	
  where	
  to	
  go	
  next?	
  

 	
  Focus	
  on	
  determining	
  what	
  problems	
  to	
  solve	
  

 	
  Human	
  debugging:	
  use	
  humans	
  to	
  idenCfy	
  research	
  direcCons	
  with	
  potenCal	
  

2.	
  Focus	
  of	
  this	
  Work	
  

Image	
  ClassificaCon	
  (CVPR	
  2010)	
   Person	
  DetecCon	
  (CVPR	
  2011)	
  

Features?	
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   Data?	
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   SpaCal	
  
Model?	
  

NMS?	
  

Image	
  Classifica:on	
  

Local	
  
InformaCon?	
  

Global	
  
InformaCon?	
  

BoZle-­‐neck?	
  

1.	
  Which	
  funcConal	
  model	
  mimics	
  how	
  humans	
  uClize	
  local	
  informaCon	
  alone?	
  

Images	
  with	
  Local	
  But	
  No	
  Global	
  Informa:on:	
  Jumbled	
  Images	
  

3.	
  Goals	
  

2.	
  How	
  does	
  corresponding	
  machine	
  implementaCon	
  compare?	
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Complex	
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…	
   …	
  

Human	
  and	
  machine	
  image	
  

classificaCon	
  with	
  one	
  (local)	
  

and	
  not	
  the	
  other	
  (global)	
  

4.	
  Datasets	
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   Movie	
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   Stair	
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   Car-­‐rear	
   Face	
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   Watch	
  

Indoor	
  Scene	
  RecogniCon	
  (ISR)	
  

Hypothesis	
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Dataset	
  Filtering:	
  
 	
  SemanCc	
  inconsistencies	
  
 	
  Human	
  inconsistencies	
  
 	
  OSR:	
  35/8,	
  ISR:	
  55/15,	
  CAL:	
  42/5	
  

6.	
  Method:	
  Jumbled	
  Images	
  

7.	
  Method:	
  Isolated	
  Blocks	
  

 	
  58k	
  human	
  responses	
  

 	
  Machine	
  implementaCon:	
  	
  
	
  	
  	
  	
  120D	
  descriptor,	
  500	
  words	
  
	
  	
  	
  	
  RBG,	
  HSV,	
  Filter-­‐bank	
  response	
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8.	
  Results	
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9.	
  Conclusions	
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Majority	
  vote	
  model	
  also	
  predicts	
  human	
  mistakes	
  

Machine	
  accuracy	
  on	
  jumbled	
  images	
  is	
  comparable	
  to	
  
humans	
  

Mediocre	
  classificaCon	
  of	
  individual	
  isolated	
  blocks	
  

Majority	
  vote	
  is	
  an	
  accurate	
  funcConal	
  model	
  

 	
  Human	
  debugging	
  

 	
  BoZleneck:	
  global	
  informaCon	
  

 	
  Simple	
  majority	
  vote	
  model	
  mimics	
  how	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  	
  	
  	
  	
  humans	
  classify	
  jumbled	
  images	
  

 	
  ExisCng	
  implementaCons	
  leverage	
  local	
  	
  

	
  	
  	
  	
  	
  informaCon	
  effecCvely	
  

 	
  More	
  advancements	
  required	
  to	
  model	
  global	
  

	
  	
  	
  	
  	
  informaCon	
  well	
  e.g.	
  study	
  low-­‐res	
  images	
  

5.	
  Human	
  Studies	
  

Examples	
  of	
  scene	
  categories:	
  

Categorize	
  an	
  image:	
  

Coast	
   Highway	
   Mountain	
   Street	
  

Forest	
   Inside	
  city	
   Open	
  country	
   Tall	
  buildings	
  

What	
  is	
  the	
  scene	
  category	
  depicted	
  in	
  the	
  image	
  below?	
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