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How Has Web Search Changed CBIR 
after 20 Years



Outlines

ÅCBIR: a glance back
ïIssues and recent work

ÅWeb Image Search
ïLabel collection
ïWhat are useful and feasible categories ?
ïHow to build automatic concept classifiers and 

annotation models ?
ÅData driven, model less
ÅInter play between text data and visual features

ïHow to capture user intention?
ÅUI and query formation
ÅSearch result organization

ÅOutlook
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Issues in Image Search

ÅLabel collection

ïScale and relevance

ÅWhat are useful and feasible categories ?

ï! ǇƛŎǘǳǊŜ ƛǎ ǿƻǊǘƘ ŀ ǘƘƻǳǎŀƴŘ ǿƻǊŘǎ Χ

ïWhich 1000 words?

ÅSemantic gap: How to build automatic concept 
classifiers and image annotation models? 

ÅIntention gap: How to capture user intention?
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Feature

Vectors

Letôs view the feature groups as words!

Models

What kinds of image features 

should be used?

How to map them to words?



Concept Classifiers and Image 
Annotation Models

ÅArea of extensive studies

ÅMany models developed
ïMachine learning is the core

ÅRecent works
ïContent-based soft annotation,  E. Chang, et al

ïReal-time annotation of pictures. J. Li & J. Wang

ïSimple Classifiers using Global Features

ïCounting Local Key Points: Bags of Words (BoW)

ïLocal Features Multi-BoWSpatial Pyramid Kernel

ïMulti-label annotation framework

ïΧ



Local Features Prevail in Recent TRECVID

ï Spatial local features achieve near top performance

ï Other features (global, context, face, audio) help 
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Airplane flying

Classroom

Demonstration

Or Protest

Cityscape

Singing

SampleDetection Results (TRECVID2008)

(Slide courtesy  of S.F. Chang)



Summary:
Concept Classifiers and Annotation Models

ÅTry to answer two questions:
ïWhat kinds of image features should be used?
ïHow to map them to words? 

ÅMany models developed
ïMachine learning is the core
ïSuccess in relative small-scale image databases

ÅKey issue: Scalability
ïLow in precision and non-generalizable, due to scarcity of 

training samples , visual diversity
ïTraining large amount of classifiers computationally 

prohibitive



How Has WWW Changed CBIR ?

Billions of users
Tones of data

Billions of interactions
Thousands of results
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4 billion (June 2009)

ω~4000uploads/minute

ω128 years to view all of them (1s per image)

ω2% Internet users visit

ωDaily time on site: 4.7 minutes

120 million (July 2009 )

ω~20 hours uploaded/minute

ω600 years to see all of them

ω20%  Internet users visit

ωDaily time on site: 23 minutes

15 billion (April  2009 )

ω~22000 uploads/minute

ω480 years to view all of them (1s per image)

ω24% Internet users visit

ωDaily time on site: 30 minutes

Å2007 bandwidth  = entire Internet in 2000

ÅMarch 2008: bandwidth cost  US$1M a day




