
www.image-net.org

J.Deng, W.Dong, R.Socher, L.-J.Li, K.Li and L.Fei-Fei. ImageNet: A Large-Scale Hierarchical Image Database. CVPR2009
C.Fellbaum, WordNet: An Electronic Lexical Database,MIT Press,1998
L.von Ahn and L.Dabbish. Labeling images with a computer game. In CHI04, pages 319-326, 2004

B.Russell, A.Torralba, K.Murphy, and W.Freeman. Labelme: A database and web-based tool for image annotation. IJCV, 77(1-3):157-173, May 2008
B.Yao, X.Yang, and S.Zhu. Introduction to a large-scale general purpose ground truth database: Methodology, annotation tool and benchmarks. In EMMCVPR07, pages 169-183, 2007
A.Torralba, R.Fergus, and W.Freeman. 80 million tiny images: A large data set for nonparametric object and scene recognition. PAMI, 30(11):1958-1970, November 2008

References

ImageNet Trees

Entity

Animal

Plant

Sport

Structure

Geological
formation

Device

amphibian

�sh

bird

reptile

mammal

vertebrate

invertebrate

utensil furniture

musical
instrument

tool vehicle

applicance

�ower

fruit
tree

vegetable

Instrumentality

(88, 902)

(197, 844)(348, 503)

(164, 740) (520, 661)

(176, 456)

(54, 1134)

(1406, 626)

(177, 688)

(468, 589)

(321, 568)
(1014, 530)

(176, 772)

(767, 427)

(96, 569)

(618, 415)

(872, 906)

(297, 662)

(1170, 823)

 

Mammal

* synset name (# of synsets in the sub tree,  average # of images per synset)
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ImageNet Overview
- An image ontology database

- Based on the WordNet backbone [Fellbaum98]

- Every node is a synonym set, or ‘synset’, 
   depicting a particular concept

- ~100,000 noun synsets

- 500~2000 images per synset

Properties of ImageNet
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Construction of ImageNet

Set up a task on

Amazon Mechanical Turk (AMT)
Workers do annotation on AMT Annotation result

{ {Step 1: Collect Images Step 2: Clean the Images

- Use multiple search engines (google, msn, 
  yahoo, flickr)

- Over 10,000 img/synset on average

- Use multiple languages (Chinese, Spanish, 
  Dutch and Italian) - An online global workers’ market

- Host online tasks for clients

- Multiple annotations for each
image

- An average of >97% accuracy
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- What do we have?  Multiple AMT workers vote on whether 
  an image belongs to a synset

- How do we measure? Information theoretic analysis (entropy) 

- Intuition.  Divergence (d) of votes reflect discriminability of the
  image: the higher the d, the less discriminable the image. 

d(image) = -(f log(f) + (1-f) log(1-f)) D(synset) = average(d)
* where f is the normalized frequency of the ‘yes’ votes the image receives

- Synsets along the WordNet semantic hierarchy tree paths display patterns of discriminability
- More discriminable synsets tend to agree with “basic level” categorization of Rosch et al. 1978 
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