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Content and Metadata trends

Content type Amount of content produced per day
Published content 3-4 GB

Professional web content ~ 2 GB

User generated content 8-10 GB

Private text content ~ 3 TB (300x more)

Upper bound on typed content | ~700 TB (~200x more)

Metadata type | Amount of metadata produced per day
Anchortext 100 MB

Tags 40 MB
Pageviews 130 GB
Reviews Around 10 MB

[Ramakrishnan and Tomkins 2007]



What is SearchMonkey?

SearchMonkey

Bebre

Topics for Getting Pregnant - BabyCenter

Find out how to boost your chances of getting pregnant, what you can do if you're having a
problem conceiving, and more. .. do before you try to get pregnant ...

wnw. habycent yetting: - 81k - Cached

WebhD Allergies Health Center - Find allergy information and latest ...
Information and articles on the diagnosis, symptoms, treatment, and the prevention of allergies.
s wrebimil, _anid_conditio ies htrn - 132k - Cached

Italy Travel Guide and Travel Information - Lonely Planet
Lonely Planet ltaly includes information on events, attractions, activities, and transportation for the
independent traveler.

Idguideddestinati uropeditaly - 57k - Cached

Examples

Wordnet
Explicit

Blogs,

anopenpabm buangstuucureddadb
builm orusetiandeévansearchresut

Akr

Topics for Getting Pregnant - BabyCenter
Tools BabyCenter's getting pregnant toals and information
can boost your chances of conception by helping you

Before you Try

Active Trying chart your cycle, read your cenical mueus, and
<l Having Trouble | pinpoint owlation.

% www babycenter.com/getting-pregnant - 76

WebMD Allergies Health Center - Find allergy information and latest .

3 Oweniew | Allergies are an abnormal respanse of the immune system
P Symgtems  People who have allergies have an immune system that reacts

Dizgrosiss  to a usually harmless substance in the emironment. This
Tieatmen: | substance (pollen, mold, dander, etc.) is called an allergen.
{8 wwwi.webmd.comallergies - 111k - Cached

{11

Implicit

Italy Travel Guide: Overview - Lonely Planet WorldGuide
B N o Italy is at its best in spring (Apri-May) and
Voney & Costs  aut ctober-November). During these seasons, the

(
scenery is beautiful, the temperatures are pleasant and

itineraries
Sights are relatively few crowds




The Wisdom of Crowds

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

—“Under the cumstances, groups are
remarkably intelligent”

* Importance of diversity, independence and
decentralization Aggregating data

“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”.

Tags / jaguar / clusters jaguar | searc |

(O, try an advanced search.}

car, cars, auto, etype, automohbile, classic,
vintage, autoshow, red, show

~p See more in this cluster...

Zoo, animal, cat, animals, bigcat, seattle,
woodlandparkzoo, sleep, edinburgh, caged

~p See more in this cluster...

guitar, fender

~p See more in this cluster...

aircraft, raf

~p See more in this cluster...

These are the most recent photos tagaed with jaguar. See more. .




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!)

Semantic Photo Search

unsorted photos

Query — flickr

tag:type
\_/_

tag:type
e—

tag:type
\/__

WORDNET
Wikipedia
flickr

Elld$



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

Tag Mining - Semantics

* Assign tag semantics using WordNet broad categories

Unclassified M Location  Artefact or Object ™ Person or Group B Action or Event © Time B Other

4 48%

4

— Eiffel Tower :: artefact

— Paris :: location

— Coverage: 52% of tag volume

13%



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

TagExplorer - Demo

locations subjects activities
africa nippo” kenya® animal® animals™ bird travel
ngorongoro ™ park cheetah” elephant
tanzania giraffe* lion™ nature” tree

zebra

names

wildlife

Use the “ to add terms to the query

—— subjects

A animal  animals " bird
—lcheetah " elephant
lion" nature™ tree




Understanding tags

London Eye

London Eye and Golden Jubilee Bndge seen from
Westminister Bridge.

Tag list

london eye, thames,

Yahoo! My Yahoa! Mail Feedback: on off | Debug: on off

Suggested tags

Mlondon

[¥] england

Muk

¥ river

Ceye

[¥] south bank

[ big ben

[ night

(12006

[ Update annotation ]

Welcome, ResearcherYahoo

Sign Qut, My Account

|emerger|cy landing | [Search]

emergency landing

Photos

emergency Iandin_

What
Where
When

Photos related to "emergency landing"”

What: airplane fire aircraft helicopter sky crash accident flight aviation
Where: california
When: travel

What

airplane

flickr

mare._ .

|2

~

Proxy: None

|W)s-




Media Search - Example

| Search phot&fsearch

Showing results for washington . 36 results found. 1.24 seconds.
Tag Explorer Feedback Amblguity Title: Tulips in Washington

Search assist has detected that you have provided an ambiguous query: washington.
You can disambiguate the results for this query by extending your search with:dc - or - seatlle

Add the term 'dc’ to the query

=5 1l
e oo |
Wb l]

A

| - e

] R e R e

Bt | B

] e A

; i e
.J T Tags: flowers color monument tag3 taggedout mall de kiss tag2
e g 1ag3 taggedout 1ag2

N7

taq1 tulips washingtonmonument Ton1 teshio washiontondo
By * Toshio * on Fiickr

Flickr allows another kind of annotations (notes)

Associate text with visual area

. flickr
Highly relevant to content eme e sionun  cxptore
Edinburgh

Visual Annotation

Valuable to learn different

the visual representations
of an object

ctoptons o J
Use visual annotations (text & image) and rank

aggregation to improve retrieval



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

'coke can” —»

(1) S

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

'coke can” —»

(1) S




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

Annotations

'coke can” —»

(1) S

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

Visual
Annotations

'coke can” —»

(1) S

9 pts 8 pts

r B

ol
I'!.
14 pts 13 pts 13 pte

& pts

@Y

12 pts 10 pts 9 pts




Hypothesis:

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

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

T T
Tagsonly_
Visual Annot.|:I
Aqg Visual Annot R
gg Visua nno.:l
Visual Annot. + Tagg§————]
0.8 | T e sl ABRGE. + Tags 4
= 0.6 [~ |
@] \
RZ
. p—
5]
: Y
04
0.2
0

P@1 P@2 P@3 P@4 P@5 P@l0 P@l15 P@20 P@25
Document cut-off



T T

Tags only ]
Visual Annot.

]

/)

Agg Visual Annot.

Visual Annot. + Tag§———1]
Agg Visual-Annot. + Tags

0.6 F~—=

.

Precision

04

02 r

0

\}Hl

P@1

= About Wikipedia
Community portal

s Recent changes

= Contact Wikipedia
= Donate to Wikipedia
= Help

search.
|—
Go | Search |

taolhox.
= What links here
= Relsted changes
= Uplosd file

®  Special pages

= Printable version
= Permanent link

w  Cite thiz article

languages.

» Afrikaans
B da el

= FAEET

= Bén-Em-go
= Bozanski

= Brezhoneg
®  Ewnrapcku
= Catald

] éesky

B Cymraeg

®m Dansk

P@2 P@3

Bridging implicit and explicit metadata.

Pablo Ruiz Picasso (October 25, 1881 — April 8, 1973),
often referred to simply as Picasso, was a Spanish painter
and sculptor. His full name is Pablo Diego José Francisco
de Paula Juan Nepomuceno Maria de los Remedios
Cipriano de la Santisima Trinidad Clito Ruiz y
Picasso.["! One of the most recognized figures in 20th
century art, he is best known as the co-founder, along with
Georges Brague, of cubism.

Biography (echt] |

Pablo Picasso was borm ithe first child of
José Ruiz y Blasco and Marda Peasso v Lipez. He was
christened with the names Pablo, Diego, José, Francisco de
Paula, Juan Mepomuceno, Maria de los Remedios, and
Cipriano de la Santisima Trinidad. ! Picasso's father was a
painter whose specialty was the naturalistic depiction of birds
and who for most of his life was also a professor of art at the
School of Crafts and a curator of a local museurn. The young
Picasso showed a passion and a skill for drawing from an
early age; according to his mother B his first word was “piz,”
a shattening of fapiz, the Spanish word for pencil ™ It was
frarm his father that Picasso had his first formal academic art
training, such as figure drawing and painting in oil, Although
Picasso attended art schools throughout his childhood, often
those where his father taught, he never finished his
college-level course of study at the Academy of Arts

P@4 P@5 P@10 P@I5

Document cut-off

P@20

Pablo Picasso

Picazzo (January 1962)

Birth name Pahlo Diego Jozé Francisco
de Paula Juan Mepomuceno

Matia de los Remedios

Cipriana de la Sartizima

Trinidad Martyr Patricio Clito

Ruiz v Picasso

Born October 2

S Malana, Spain

Died April S, 1973 (aged 91)
B B tougins, Francs

P@25



Extending metadata

Pablo Picasso was born in

PER
E:PERSON GPE:CITY GPE:COUNTRY
artist:name artist:placeofbirth artist:placeofbirth

If most artists are persons, than let's assume all aatistpersons
If most places of birth are locations, then let’'s assumeall a

describes » = T T ~ o=

——

~
-- *‘\conll:PERSON \ {conll:LOCATION
-——— >~ -
, ’ T
P range , |
wikiPageUses N , " type e | type
7 7 1

. artist_placéofbirth )
Pablo_Plc‘a& Spain
artist_placeofbirth

Malaga

Entity Containment Graph

Wikipedia
search

Sentence
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Related Entities Search (Zaragoza et al, 2007)

Sentences Entity graph Top entities
Possibly filtered by type
Sentence
—

Sentence @ Sentence
L — L —
Sentence Sent
Query — entence
\_/_

N/

Sentence
— @ Sentence
\_/_
Sentence
L lrelevant
sentence per entity
Sentence
-

Example: Picasso




“emergency landing

“emergency landing




Synthetic Document (Zaragoza et al, 2008)

Article
\/— - -
Syntactic matches: extract snippets
Article
J—
Query
\
Article
Article > Other: group by relevant categories
~

Synthetic Document

7 Article
Article <
.
4 Category
Article
Category < Article
Article
Article
\
4 Category
Article
Category < Article
Article




Click Graph

Implicit Folksonomy?



Implicit Knowledge? Web slang!

Experimental Evaluation



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

The Virtuous Cycle

Explicit

Anchors!
N
\Querie

Wordnet



Second edition
coming soon

Questions?

Contact:

Thanks to Massi Ciaramita, Peter Mika, Prabhakar Raghavan,
Borkur Sigurbjornsson, Mihai Surdeanu, Andrew Tomkins,
Roelof van Zwol, Hugo Zaragoza



