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Content and Metadata trends

[Ramakrishnan and Tomkins 2007]
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Before After

an open platform  for using structured data to 
build m ore useful and relevant search results

What is SearchMonkey?
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Examples

Metadata
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Wikipedia ODP
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Text
Anchors + links

Y! Answers Queries+clicks

Explicit Implicit
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UGC

Private
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Groups

Quality?
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The Wisdom of Crowds

• James Surowiecki, a New Yorker  columnist, 
published this book in 2004

– “Under the right circumstances, groups are 
remarkably intelligent”

• Importance of diversity, independence and 
decentralization

“large groups of people are smarter than an elite few, 
no matter how brilliant—they are better at solving 
problems, fostering innovation, coming to wise 
decisions, even predicting the future”. 

Aggregating data
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The Wisdom of Crowds

–Crucial for Search Ranking

–Text: Web Writers & Editors 

• not only for the Web!

–Links: Web Publishers

–Tags: Web Taggers

–Queries: All Web Users!

• Queries and actions (or no action!)
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 Semantic Photo Search

tag:type

tag:type

tag:type

tag graph

WORDNET

Query
unsorted photos

tags

Wikipedia
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Tag Mining - Collective Knowledge

• Many users annotate photos of “La 
Sagrada Familia”:

– Sagrada Familia, Barcelona

– Sagrada Familia, Gaudi, architecture, 
church

– church, Sagrada Familia

– Sagrada Familia, Barcelona, Spain

• Derived collective knowledge:

– Barcelona, Gaudi, church, architecture
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Tag Mining - Semantics

• Assign tag semantics using WordNet broad categories

– Paris :: location 

– Eiffel Tower :: artefact

– Coverage: 52% of tag volume
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Tag Mining – Semantics 

• Extend this mapping using patterns found in Wikipedia

– Upper bound for coverage: 78.6% of the tag volume

– Based on SVM approach

• Features: Wikipedia templates and categories

• Training data: Wikipedia entries found in WordNet

– Extended coverage: 68% of the tag volume

– Mapping from Wikipedia pages to tags

• Reduces ambiguity in the classification
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TagExplorer - Demo
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Understanding tags
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emergency landing

What
Where
When
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Media Search - Example

  

Use Visual Annotations

Flickr allows another kind of annotations (notes)

� Associate text with visual area

� Highly relevant to content

 �  Visual Annotation

� Valuable to learn different 

    the visual representations
 of an object

Use visual annotations (text & image) and rank Use visual annotations (text & image) and rank 
aggregation to improve retrievalaggregation to improve retrieval



  

High-level outline

� User performs a query (e.g. ”coke can”)
2.Visual annotations matching the query            

       are selected

(2)

(1)

  

High-level outline

� For each annotation, the top k similar images 
are retrieved, using content-based image 
retrieval

(2)

(1)

(3)



  

High-level outline

� For each annotation, the top k similar images 
are retrieved, using content-based image 
retrieval

(2)

(1)

(3)

  

High-level outline

2.The result lists are aggregated to obtain the 
final result ranking

(2)

(1)

(3)

(4)



  

Evaluation Task

Hypothesis:

� H1: Rank aggregation using visual annotations 
will significantly improve the retrieval 
performance in terms of precision

� H2: Tag-based search combined with CBIR using 
visual annotations will improve retrieval in terms 
of precision

  

Results: Systems comparison

Tags only
Visual Annot.

Agg Visual Annot.
Visual Annot. + Tags

Agg Visual Annot. + Tags



  

Results: Systems comparison

Tags only
Visual Annot.

Agg Visual Annot.
Visual Annot. + Tags

Agg Visual Annot. + Tags

H1

H2

}

}H1
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Bridging implicit and explicit metadata.
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Extending metadata

Pablo Picasso  was born in Málaga , Spain .
LOC LOCPER

artist:name artist:placeofbirth artist:placeofbirth

Pablo_Picasso Spain

artist

artist_placeofbirth

wikiPageUsesTemplate

Málaga
artist_placeofbirth

describes

type

conll:PERSON

range

type

conll:LOCATION

E:PERSON GPE:CITY GPE:COUNTRY

If most artists are persons, than let’s assume all artists are persons.
If most places of birth are locations, then let’s assume all are.
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Entity Containment Graph

query

Wikipedia
search

Sentences
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Related Entities Search  (Zaragoza et al, 2007)

Sentence

Sentence

Sentence

Sentence

Query

Sentences

Entity

Entity

Entity

Sentence

Sentence

Sentence

Sentence

Sentence

Possibly filtered by type

1 relevant
sentence per entity

Entity graph Top entities
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Example: Picasso
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“emergency landing”
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“emergency landing”
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Synthetic Document  (Zaragoza et al, 2008)

Article

Article

Article

Article

Query

Syntactic matches: extract snippets

Other: group by relevant categories

Article

Sentence

Sentence

Sentence

Sentence
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Synthetic Document

Category

Category

Article

Article

Article

Article

Article
Article

Article

Article

Article

Category

Category
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Click Graph
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Implicit Folksonomy? 
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Implicit Knowledge? Web slang!
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Experimental Evaluation
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Open Issues

• Data Volume versus Better Algorithms

• Explicit versus implicit social networks 
–  Any fundamental similarities?

• How to evaluate with (small) partial knowledge?
–  Data volume amplifies the problem

• User aggregation versus personalization
–  Optimize common tasks
–  Move away from privacy issues
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The Virtuous Cycle

Metadata
RDF

Wikipedia ODP

Flickr

Text
Anchors + links

Y! Answers Queries+clicks

Explicit Implicit

Wordnet



Questions?
Contact: rbaeza@acm.org

 Thanks to  Massi Ciaramita, Peter Mika, Prabhakar Raghavan, 
Borkur Sigurbjornsson, Mihai Surdeanu, Andrew Tomkins, 

Roelof van Zwol, Hugo Zaragoza

Second edition
coming soon


