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Large Scale Recognition

•  Millions to billions of images

•  hundreds of thousands of labels

•  Classifiers should provide information for indexing and retrieval

•  Complement current Pascal VOC competitions

•  This year’s challenge:


–  Image categorization

–  1000 categories

–  1.2 million training images

–  50 thousand new verification images

–  150 thousand new test images

–  Success would provide techniques for image indexing and search


•  Next year

–  Categorization and detection (now with bounding boxes!)

–  Object detection and image categorization but not full image parsing




Source for categories and training 
data


•  ImageNet

–  12 million images, 15 thousand categories

–  Image found via web searches for WordNet noun synsets

–  Hand verified using  Mechanical 

–  All new data for validation and testing this year


•  WordNet

–  Source of the labels

–  Semantic hierarchy

–  Contains large fraction of English nouns

–  Also used to collect other datasets like tiny images (Torralba et al)

–  Note that categorization is not the end goal, but should provide 

information for other tasks, so idiosyncrasies of WordNet may be 
less critical




h"p://www.image-­‐net.org	
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•  Query expansion

– Synonyms: German shepherd, German police dog, 

German shepherd dog, Alsatian

– Appending  words from ancestors: sheepdog, dog 


•   Multiple languages

–  Italian, Dutch, Spanish, Chinese

    e.g. ovejero alemán, pastore tedesco,德国牧羊犬


•  More engines

•  Parallel downloading


Step 1: Collect Candidate Images from the 
Internet




Basic User Interface

Click on the good images.




Definition quiz
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This year’s challenge

•  Given an image predict categories of objects that may be 

present in the image


•  1000 “leaf” categories from ImageNet


•  Two evaluation criteria based on cost averaged over test images

–  Flat cost – pay 0 for correct category, 1 otherwise

–  Hierarchical cost – pay 0 for correct category, height of least 

common ancestor in WordNet for any other category


•  Allow a shortlist of up to 5 predictions

–  Use the lowest cost prediction each test image

–  Allows for incomplete labeling of all categories in an image 




Participation


35 submissions from 11 teams


150+ registrations




Teams from around the world

• NEC-UIUC, USA

• XRCE, France

• ISIL, University of Tokyo, Japan

• UC Irvine, USA

• MIT, USA

• Nanyang Technological University, Singapore

• LIG Grenoble, France

• IBM-ensemble, USA

• SRI International, USA

• National Institute of Informatics, Tokyo, Japan

• Harbin Institute of Technology, China




Results: 5 predictions
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Results: 1 prediction
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Flat versus hierarchical


Performance ordering was almost the same for 
flat and hierarchical evaluations.




Winners


•  Winner: NEC-UIUC "

Yuanqing Lin, Fengjun Lv, Shenghuo Zhu, Ming 
Yang, Timothee Cour, Kai Yu (NEC). LiangLiang 
Cao, Zhen Li, Min-Hsuan Tsai, Xi Zhou, Thomas 
Huang (UIUC). Tong Zhang (Rutgers)."

•  Honorable mention: XRCE"

Jorge Sanchez, Florent Perronnin, Thomas Mensink 
(XRCE)"



Ranking by learning methods


•  Descriptor Coding + SVM, 0.28 --- NEC-UIUC 

•  Fisher kernel + SVM, 0.34 --- XRCE 

•  LI2C, 0.58 --- NTU_WZX

•  KNN, 0.61 --- LIG

•  Canonical Correlation Analysis, 0.79  -- NII


*number indicates flat cost with 5 predictions
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Hardest categories


•  Logwood, 0.92

•  China tree, 0.92

•  Red beech, 0.88

•  Cap opener, 0.88

•  Paintbrush, 0.87

•  Needle, 0.87

•  Weasel, 0.87

•  Syringe, 0.87

•  Alder tree, 0.87

•  Sorrel tree, 0.86


*number indicates average flat cost with 5 predictions from all submissions




Easiest categories


•  Odometer, 0.12

•  Website, 0.14

•  Lunar crater, 0.18

•  Geyser, 0.20

•  Monarch butterfly, 0.21

•  Manhole cover, 0.22

•  Rapeseed, 0.22

•  Cliff dwelling, 0.24

•  Sunflower, 0.25

•  Shoji, 0.26


*number indicates average flat cost with 5 predictions from all submissions




Hardest subtrees


Subtree	
   #	
  descendants	
  	
   Average	
  flat	
  cost*	
  

Implement	
  (	
  small	
  tools	
  )	
   50	
   0.68	
  

RepKle	
   29	
   0.65	
  

Fruit	
   55	
   0.64	
  

Dog	
   31	
   0.62	
  

Tree	
   68	
   0.62	
  

*number indicates average flat cost with 5 predictions from all submissions




Easiest subtrees


Subtree	
   #	
  descendants	
  	
   Average	
  flat	
  cost*	
  

Geological	
  formaKon	
   12	
   0.35	
  

Vehicle	
   60	
   0.46	
  

Flower	
   87	
   0.49	
  

Structure	
   53	
   0.50	
  

Equipment	
  (	
  e.g.	
  home	
  appliance	
  )	
   45	
   0.52	
  

*number indicates average flat cost with 5 predictions from all submissions




Most difficult sunflowers




Easiest sunflowers




Most difficult  …..?




Most difficult paintbrushes!




Easiest paintbrushes




2011 Large Scale Visual Recognition Challenge!


•  Data:

–  Bounding boxes

–  Not yet full parsing of images


•  Task:

–  Image categorization

–  Object detection/localization




Full 2010 results and team info online


http://www.image-net.org/challenges/LSVRC/2010/results



