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Based in part on slides prepared by M. Lux, Multimedia Information Systems

http://mathias.lux.googlepages.com/multimediainformationsystems
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Administrative Issues |

Next Week:

— No class

In 2 Weeks (11.12.):

— Continuation of last guest lecture
— M. Granitzer ,Web Mining and Information Retrieval II”
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Administrative Issues II

You will find the results from Home Assignment 1-5 in
the password protected area of the course website:

http://www.kmi.tugraz.at/staff/markus/courses/papers/
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What is Metadata?

Metadata is Data about Data

Meta”2 data is data about metadata

\N a \S m ‘
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Metadata Applications

Retrieval & Browsing
— No need to download / view the whole video
— Push vs. Pull

Management & Organization

— Rights, Billing, Ordering, Classification
Adaptation

— Transformation to appropriate representation

Service Description
— Orchestration, Harmonization, Access
— On technical and semantic level
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Metadata Challenges

Interoperability

— Complexity of Metadata vs. Integration in (different) applications
Preservation

— Readability in 100, 1000 years

— Description how to decode ...
Transmission

— Synchronized, partially, etc.
Timeliness

— Changing with audiovisual content while editing?
Costs

— Creating metadata might be costly
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Aspects of Metadata

» Content Description

» Administrative Aspects
* Quality Metadata

» Legal Metadata

» Technical Metadata
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Aspects of Metadata:
Content Description

Agenda

— Overview about a presentation or a sequence of information to a particular
topic

Table of Contents
— Alist of all segments and their position
Abstract
— Describes the topic of a content within a few sentences.
Preface
— Some words of the author
Structure
— For consumption & navigation

And many others, such as Key words & Index, Summary, Literature
reference & footnotes, Comments, Categories, Languages,
Associated persons, History of Changes, Unique identifier,
Versions
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Aspects of Metadata:
Quality Aspects
Weight

— Prioritization of segments
Expiration Date
— Time period of validity of the content.
Reviews
— Opinions, arguments from others.
Process description & history
— Who corrected, translated and approved the content eg. within an workflow.
Quality Assessment
— Rating of the (e.g. visual) quality of the content
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Aspects of Metatdata:
Legal Metadata
Copyright

— Person or company legally permitted to sell or trade with the
content.

Publish Date

— Date when the content has been released to public.

License Model
— This is the mode how consumers are allowed to reuse the content
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Aspects of Metadata:
Technical Metadata

Standards:

— Description of the standardized structure in which the content and the
metadata are stored.

Application/System
— application the content and metadata can be / has been processed.
— Resolution, compression of pictures or video clips.
Encryption Method
— In case of encrypted content
Storage Media
— on which the content has been stored e.g. CDs, tapes, MO, paper etc.
Logs

— Technical history
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Media Production:
Dublin Core

Aims to provide
— Common denominator for metadata
— Simple yet powerful schema
Dublin Core Metadata Initiative defined
— 15 elements (author, date, title, type, ...)
— Further refinements (creation date, extent, ...)
Dublin Core does not provide
— A schema for storage
— A schema for data types (e.g. dates)

2007
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Title
Creator
Subject
Description
Publisher
Contributor
Date

Type
Format
Identifier
Source
Language
Relation
Coverage
Rights

Dublin Core

Lohalt (Content]
Title {=Wissersressource); vergeben vom Erzeuger oder
Subject & der WH; wird das Subject
die den Inhalt
Schiissetwarter sollten aus einem standardisienen Set stammen
(Thesaurus, ete.}
Description textuelle Beschreibung der WR: Abstracts (bei Textdokumenten )
wder Inhaltsbeschraibung be visueiion Ressourcen
Source eindeutige Identifizierung der Quelle, aus dor dese WH stament
(wenn utreffend); 2.8, ISBN Nummer des Buches aus dem die POF-
Version dor WR stammt
Language Sprache der WR; wenn miglich kanform mit RFC 1766
Relation Bezbehung der WR su anderen WRs; beschreibit die farmalen
van i aber inhailtiich
zusammengehtrenden WRs; 2.8, Bilder in Dokumenten, Kapitel in
winem Buch
Coverage raumische/temporale Charaktersierung der Wil
Urheberschalt
Lntellectual Property}
Croator die fur den intellektuelion Inhalt dewsar WR primir verantwortliche
Parson oder Organisation
Publisher Herausgeber der WR. 2B, Verlag, Universitat, etc
Contributor or Organisation die sekundir cu dieser WH beigetragen)
1t im Creator-Feld genannt wird); 2.8, Ubersetater,
ete
Rights Beschreibung der Copyrights aul diese WR
Intsanziierung
Lnstantiation)
Date Datum, an dem diese WR verfigbar gemacht wurde, empfohlenes
Format: YYYY-MM-DD
Tyee ce; Arbenspagier, technical repo
dardesierte Namen erwinscht (2.
ite tata y pes. html
Farmat Datenformat der WR

Resource Identifier

Zeichenkette, die die WR 2.B. LWL, ISBN, ...
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Metadata in the context of social software
In the context of social software metadata

Is bottom up

— In contrast to controlled vocabularies

— In contrast to quality ensured content creation processes
Represents a superimposed structure

— Instead of using predefined hierarchies

— Through heavy use of linking / interrelation
Is huge and fuzzy

— Unimaginable mass of links & tags

— Lots of redundant information
Is being spammed

— Just starting ...
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Folksonomies

Definition & Description
Advantages and Disadvantages of Folksonomies

F Markus Strohmaier 2007
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Folksonomies

A folksonomy is a user-generated classification,
emerging through bottom-up consensus [1]

» Network of Tags, Users and URLs
» Users describe resources

* By using (multiple) tags

Examples:
Social bookmarking, media sharing, etc.

[1] http://www.iskoi.org/doc/folksonomies.htm
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Folksonomies: The Structure

User tags resource (URL)

1+ words or phrases (graz, ,markus strohmaier®)
No controlled vocabulary, taxonomy

No quality control

No constraints (language, length, number)

F Markus Strohmaier 2007
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A Simple Tag Ontology

[Tom Gruber, International Journal on Semantic Web & Information Systems, 3(2), 2007.]

Expressing tagging relationships:
Tagging(object, tag)

o Considering the user: ) of users
g [Ta in ob'escyt tag, ta er] identifying vocabulary

S gging(object, tag, tagger)

2

o} ideri . lications
= Con.SIder/.ng namespaces. - ntifying yocabulary of app

» Tagging(object, tag, tagger, source) identity

=

o

o

©)

ConTSIder/.ng positive and negative tags: - gealing with spam
Tagging(object, tag, tagger, source, + or -) ' (,not X
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Folksonomies: Structure

Tag to URL is a n:m relation
Superimposed structure through bidirectional links
Structure is called ,folksonomy*

o call such 2

oWw
How in SO cial networ
analysis?
21
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Folksonomy Example:
Flickr

Paris B AR ————————

Aach ‘\\ ‘_««,/ \\"‘»7. Ush ’
v i

Angel " StainedGlass Airport Redin __,, Gates i

SanFrancisce ‘/'! /\ N Escultura
v

Berlin  Engine  Fly

e%ﬁ‘% M T

&
5
2 [
%ﬁ, ki \?},.‘3}
Decay. Show, Yehicle "
Airbus, ..
—»  related % ¥
—»  seealse Ly
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Folksonomy Example:
Technorati

London ————3 Terredism News UK Bombs Politics Terrer Explosiens
Travel ———» Music CumentAffairs FoodandDrink Photography Books Weblogs
Hilton ——— Paris ParsHilton Celebsitles SplcyParis Gossip

Paris France ——» Europe Paris Germany Europeanlinion Pheto Travel Politics French
ParfsHilion ——» ParisHilton Paris Celebrities Hilton Entertainment NicoleRichie
Photos ————» Family Travel Babes Flickr Photography Personal Life Music News

Blog —» Blogging News Weblog Blogs Intemet Web Pelitics Music Werdpress

F Markus Strohmaier 2007
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Folksonomy Example:
43things

/hecvmnm\

M spontengously combust build my owen lightsaber
ralse susplcion Destroy the Sith f

have meove cowbell

have a library Become a zomble

N

live in & house with a wrap-a-round perch

become a photographer for natienal geographie

F Markus Strohmaier 2007
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flickr

Types of Folksonon

[Thomas Vander Wal http:/mww.personalinfocloud.com/2(

Narrow folksonomies

tagging objects that are not easily
searchable or have no other means of using
text to describe or find the object

done by one or a few people providing tags
that the person uses to get back to that
information.

The tags, unlike in the broad folksonomy,
are singular in nature (only one tag with the
term is used as compared to 13 people in
the broad folksonomy using the same tag)
tags are directly associated with the
object.

Example: Flickr

Self portralt, retro ook I

Content
Creator

Knowledge Management Institute
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Types of Folksonomies

[Thomas Vander Wal http:/imwww.personalinfocloud.com/2005/02/explaining_and_.html]

Broad folksonomies

— many people tagging the same
object and

— every person can tag the object with
their own tags in their own
vocabulary

— Example: Social bookmarking

— The broad folksonomy provides a
means to see trends in how a broad
range of people are tagging one

Broad Folksonomy

VARVAVAVAVAY

@

object.
— power law curves and long-tail are
relevant phenomena 13
L
LContent
== The Top 20 Ways to Come Up With Amazing Ideas =z thic m peaple
B frstpostedby Bloghavigator creativity ideas productivity writing  lifehacks tags
Markus Strohmaier 'i! - Del.icio.us
I = = = & il 26

13



Ty

Knowledge Management Institute

Types of Folksonomies

[Thomas Vander Wal http:/mww.personalinfocloud.com/2005/02/explaining_and_.html]

Narrow Folksonomy Broad Folksonomy

Differences W/ \WAVAVAYi v/ \WAVAVAV
— Number of people tagging a oS 9 525 ﬁ
single object % 999 % oL

— Narrow folksonomies are
more sparse

— Purpose

— Narrow ones allow for

enhanced metadata for an
object

Content.

foimm: Creator

F Markus Strohmaier 2007
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Why do tagging systems work?

This was topic of a panel at CHI 2006, following
conclusions were drawn:
Tagging has a benefit for the user

— Similar to bookmarking, integrated apps
— Benefit of accessibility from everywhere in the internet

Tagging allows social interaction
— Connecting a user to a community trough tags
— People can subscribe your stream

F Markus Strohmaier 2007
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Benefits of Tagging

Tags are useful for retrieval
— Synonyms and typos vanish in the mass of tags
— Communities can retrieve “their” stuff (e.g. by special tag)

Tagging Systems have a low participation barrier
— Apps are easy to use, intuitive, responsive

— Free text is used to do the tagging
— Requires no previous considerations & training

F Markus Strohmaier 2007
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Analyzing Folksonomies

Mika P. (2004) “Ontologies are us: A unified model of
social networks and semantics”

How can meaning/semantics emerge from
folksonomies?

Ontologies contain instances / and concepts C
(cf. Tag ontology consisting of [object, tags])

F Markus Strohmaier 2007
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What are the fundamental constructs?

A third set besides C and / is needed
Agents A are those who specify

Agent defines
— which Concept Cis
— assigned to Instance /

[0 A tripartite model can be identified

F Markus Strohmaier 2007
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A tripartite model

P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics.
International Semantic Web Conference, 522-536, Springer,2005.

3 partitions: A, C & | (a three-mode network)

The set of vertices is partitioned into the three (possibly empty)
disjointsets A={al, ..., ak},C={cl,...,cl},I={1,...,im}
corresponding to the set of actors (users), the set of concepts
(tags, keywords) and the set of objects annotated (bookmarks,
photos etc.)

Hyperedges connect exactly one a=A withonec=Cand i</

Edge denotes that a user assigns a concept to a resource.

But tripartite graphs are rather hard to

understand and to work with! / \
 think can P€

do YO
Wha:jone apout that?

F Markus Strohmaier 2007
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Folding the tripartite Model

P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics.
International Semantic Web Conference, 522-536, Springer,2005.

Three possible two mode networks:
« A-C,C-, A

Concepts are particularly interesting in the context of folksonomies

Folding the two two-mode networks A-C, C-l into two one-mode
networks

Co-Affiliation networks:
=> Overlapping communities (O,.) and
=> Overlapping sets of instances (O,)

)
@

F Markus Strohmaier 2007
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Folding

Folding allows to transform the Matrix to a one mode

network
Just like the co-occurence matrix in text retrieval:
— . ’
MC =M c M Ic |
Commutat‘w\w‘-

MI = M;c 'Mlc

Result is a matrix connecting concepts to concepts

F Markus Strohmaier 2007
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Example: Folding
Two mode Network [excerpt]
% 3 _
5 o =
£l 5| g| £
o| ol B | ©
ol o] o] 2| =
il 7] 5| 0] 6] 1 One mode Network [excerpt]
i2 71 1] 1] 1| 2 o g
i3 o] 4] 5] of o 5 o g
ia 8] o] o] o] 6 a = c s
i5 3 3] o] 4 o E s = s Z
o Q o 2 c
computer 111 62 20 62 60
pda 62 56 9 68 28
cellphone 20 9 41 0 12
wlan 62 68 0 100 24
network 60 28 12 24 34
F Markus Strohmaier 2007
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Other Association Matrices
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics.
International Semantic Web Conference, 522-536, Springer,2005
Based on A[C|I]-Graph the social network between
agents can be analyzed
» Based on the AC-Graph
— Bipartite agent to concept graph
— Instances are used as weights
» Based on the Al-Graph
— Bipartite agent 2 instance Graph
— concepts are used as weights
F Markus Strohmaier 2007
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Broader / narrower term relations

P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics.
International Semantic Web Conference, 522-536, Springer,2005

We now can think about extracting broader/narrower
term relations typical of thesauri using set theory.

In an ideal situation, we would say that Concept A is a
super concept of Concept B if the set of entities
(persons or items) classified under B is a subset of
the entities under A (B=A AN B =B).

We might also add the criterium that the set of A should
be significantly larger then the set of B, i.e. |B|/A| < k
for some value of k.

F Markus Strohmaier 2007
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Broader / narrower term relations

P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics.
International Semantic Weh Conference 522-536 Snringer 2005

,_,:'. e ooy o . © Table 1. The five main clusters of in-

s ; v oy
..“:“-‘,mm! o terest based on the [Concept-Object| net-

g
we work

™

travel cote, pravence, villa, azur,
mas, holiday, vacation,
tourism, france, heritage
business [venture_capital, enterprise,
up, start, venture, news-
paper, capital, Segev, pi-
tango, ve

free time [procrastination, info, ad-
vice, gtd, life, notes, plan-
ning. dailv, reading, forums

= o there exists a strong association between

— e concepts if they share a large percentage
| Cl graph o of items, independent of the number of
Fig.1. The delicious tags associated | USErS interested in them and regardless if
through co-occurrence on items and the | these associations were added by the
clusters emerging same users or not.

F Markus Strohmaier 2007
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Broader / narrower term relations

P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics.
International Semantic Web Conference, 522-536, Springer,2005

visual dictionagy, 4o Table 3. Broader/narrower
el pefiia 7 term relations in the technol-
&Saﬁs ogy domain, based on sub-
’I communities in del.icio.us
pEPE'EELag genomy library oAk Broader |Narrower
\c}é 3 y sian SAmerd ss atom
L — = flickr cmyk rgh
/\public cell umts, wedma, ev-do
df phone cell
3 sematic 232X json
! %i¥ oo A trl;lx-\\ sxml xslt
\\sa’(:ialsoﬂware rdf owl
=k i1 4
B he . . R
C . infsracTofT™ fashion there eX|§ts a strong association in the
grap gcademic network if two concepts share a large

fraction of the users among them,
Fig. 2. Detail view of the del.icio.us tags ass ’ndepe.ndent Of the number of instances
through users:la 3-neighborhood of the tern associated with them and I’egard/eSS

ogy. Note that the term sematic is correctly| Whether these terms were added to the

MRS S ated, despite the obvious typo. same instances or not.
[dom, sarissa | 39
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Problems of the approach

Tags have typos, synonyms

Tags have different intentions

— Abstract semantics (funny, sad, friendship)
Media description (pdf, online, word, image)
Rights and authors (persons names)

Organizational (2read, todo, marker)
— etc.

Face

omies, s
ted f?\\(son rganization of tag
iera

chical 0

Example:
http://www.bibsonomy.org/user/mstrohm

F Markus Strohmaier 2007
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Problems of the approach

Computational problems
— Big matrix multiplications are hard to compute

Narrow folksonomies restrict tagging to the originating
user:

— Flickr tags could historically only be assigned by the uploader
— YouTube similar restrictions

F Markus Strohmaier 2007
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Tag Gathering: del.icio.us

Based on RSS feeds of del.icio.us

— Read main feed

— Get entries for each user
Avoid spammers

— Use entries of URIs with a min. of 2 users
Write to relational database

— In this case MySQL 5.1

F Markus Strohmaier 2007
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Tag similarity

Tags are assigned to resources

Tags describe same URIs-> Similarity
— E.g. Javascript & Ajax
— E.g. Windows & Software
— E.g. Linux & Kernel

Tags never describe same URIs-> Dissimilarity

— E.g. Free & Shop
— E.g. Usability & SAP

F Markus Strohmaier 2007
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Tag Merging: Objectives

Main problems within del.icio.us (and possibly in many
folksonomies due to their nature)
— Synonyms
— Basic level variation
Encounter these problems by “merging” synonyms
— Different spellings: e.g. eLearning & e-Learning
— Typos & plurals

F Markus Strohmaier 2007
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Tag Networks: Objectives

What is the conceptual structure within a community?
Which tags are similar / interconnected?

Direction of the connection?

Probability of transition for network edges?

Network Analysis?
— Hubs, central authorities
— Clusters
F Markus Strohmaier 2007
45
. Ty
Knowledge Management Institute Grazm

Tag Centrality: Objectives

Which are the most prominent nodes?
Based on different measures?

— In degree

— In Betweenness

— PageRank / HITS

The removal of central nodes would affect connectivity
most!

F Markus Strohmaier 2007
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Tag Clustering: Objectives

What are interesting conceptual clusters?
— {design, webdesign, graphics}
— {html, xhtml, css}
— {ajax, javascript, prototype, script.aculo.us}

What is a meaningful disambiguation of a topic / tag?

Clusters of tag programming

unix (3,42)

F Markus Strohmaier 2007
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Any further questions?

See you in two weeks!
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