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The Challenge

• Training
– Little supervision
– Contaminated data

• Testing
– Monocular images (no stereo/multi-view)�
– No environment maps
– No lasers, sonars, or other sensory information
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Our Approach

Object List

Specific Objects:
i.e.  branded items, books, cd's

General Objects:
i.e. apple, pear, suitcase, 
spoon

• Little intra class variation

• Can be covered with a few 
images

• Template matching

• High intra class variation
• Need a more general model
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Crawl the web for data

Image search 
engines

Specific Objects ~ 
15 Images



Crawl the web for data

Image search 
engines

General Objects ~ 
40 Images



Graphic filter

• Filter out graphic 
images
– Simple features 

(color, gradients,etc)�

– Cascaded SVM 
classifier

• Graphics
• Product Shots
• Natural Images

http://zzz.princeton.edu:23453/81/3407381/go-
kart
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ObjectObject Bag of Bag of ‘‘wordswords ’’

slide from L.Fei-Fei



Analogy to documentsAnalogy to documents

Of all the sensory impressions proceeding to 
the brain, the visual experiences are the 
dominant ones. Our perception of the world 
around us is based essentially on the 
messages that reach the brain from our eyes. 
For a long time it was thought that the retinal 
image was transmitted point by point to visual 
centers in the brain; the cerebral cortex was a 
movie screen, so to speak, upon which the 
image in the eye was projected. Through the 
discoveries of Hubel and Wiesel we now 
know that behind the origin of the visual 
perception in the brain there is a considerably 
more complicated course of events. By 
following the visual impulses along their path 
to the various cell layers of the optical cortex, 
Hubel and Wiesel have been able to 
demonstrate that the message about the 
image falling on the retina undergoes a step-
wise analysis in a system of nerve cells 
stored in columns. In this system each cell 
has its specific function and is responsible for 
a specific detail in the pattern of the retinal 
image.

sensory, brain, 
visual, perception, 

retinal, cerebral cortex,
eye, cell, optical 

nerve, image
Hubel, Wiesel

China is forecasting a trade surplus of $90bn 
(£51bn) to $100bn this year, a threefold 
increase on 2004's $32bn. The Commerce 
Ministry said the surplus would be created by 
a predicted 30% jump in exports to $750bn, 
compared with a 18% rise in imports to 
$660bn. The figures are likely to further 
annoy the US, which has long argued that 
China's exports are unfairly helped by a 
deliberately undervalued yuan.  Beijing 
agrees the surplus is too high, but says the 
yuan is only one factor. Bank of China 
governor Zhou Xiaochuan said the country 
also needed to do more to boost domestic 
demand so more goods stayed within the 
country. China increased the value of the 
yuan against the dollar by 2.1% in July and 
permitted it to trade within a narrow band, but 
the US wants the yuan to be allowed to trade 
freely. However, Beijing has made it clear that 
it will take its time and tread carefully before 
allowing the yuan to rise further in value.

China, trade, 
surplus, commerce, 

exports, imports, US, 
yuan, bank, domestic, 

foreign, increase, 
trade, value
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…

Compute SIFT 
descriptor

[Lowe’99]

General object model

Kadir&Brady interest point 
detector

Histogram 
Representation



Hoffman, 2001

Hierarchical Bayesian Hierarchical Bayesian 
text modelstext models
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Blei et al., 2001

Probabilistic Latent Semantic Analysis (pLSA)�

Latent Dirichlet Allocation (LDA)�



Nonparametric topic model
-Hierarchical Dirichlet Process (HDP)��
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image

Teh, et al. 2004; Sudderth et al. CVPR 2006; 
Wang et al. CVPR 2006



Specific Objects

• SIFT matching (Lowe)�

• Find best matching between all templates 
and testing images independently
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Finding candidate windows

- Kadir&Brady saliency detector
- low resolution image

windows from full 
resolution image
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Official results

CD+Hey+Eugene+by+Pink+Martini.jp
g



DVD+Shrek.jp
g



DVD+Gladiator.jp
g



Twix+candy+bar.jp
g



Ritter+Sport+Marzipan.jp
g



yogurt+Kettle+Chips.jp
g



Tide+detergent.jp
g



Unofficial results

Lindt+Madagascar.jp
g

scientific+calculator.jp
g



Category 
model 

Classification

Incremental
learning

R
ejected

im
ages

OPTIMOL

Li-Jia Li, Gang Wang and Li Fei-Fei. OPTIMOL: 
automatic Object Picture collecTion via 
Incremental MOdel Learning. CVPR07, 
Minneapolis, 2007

Li-Jia Li, Juan Carlos Niebles and Li Fei-Fei. 
OPTIMOL: a framework for Online Picture 
collecTion via Incremental MOdel Learning . 

AAAI 2007 Robot Competition and Exhibition, 2007



some lessons

• Internet has more data than just images
• Detector could be improved

– Kadir & Brady detector takes a significant 
amout of time

• Multiple feature detectors can improve the 
results
– Probably include DoG, Harris-Laplacian, etc.

• Bounding box needs to be improved
– Incoming paper on object recognition using 

topic models and segmentation (ICCV07)�



Many thanks to

SRVC Organizers
SRVC Teams

Thank You!


