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Overview

« My target: a Semantic Culture Web

* Ontology perspective:
— Principles for ontology engineering on Web scale
— Some remarks about web standards

« Technologies for realizing a Culture Web
— Ontology-based methods
— Image analysis
— NLP / information extraction
— Combinations are key!
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Principles for ontology
engineering in a distributed world




1. Modesty principle

* Ontology engineers should refrain from
developing their own idiosyncratic ontologies

 Instead, they should make the available rich
vocabularies, thesauri and databases
available in web format

« Initially, only add the originally intended
semantics
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RDF/OWL Representation of WordNet
W3C Working Draft 19 June 2006

This version:
http://www.w3.org/TR/2006/\ND-wordnet-rdf-200606 19/
Latest version:
http://mwww.w3.org/TR/wordnet-rdf/
Previous version:
This is the first published version
Editors:
Mark van Assem, Vrije Universiteit Amsterdam
Aldo Gangemi, ISTC-CNR, Rome




Implicit WordNet semantics

“The ent operator specifies that the second
synset is an entailment of first synset. This
relation only holds for verbs. *

 Example: [breathe, inhale] entalls [sneeze,
exhale]

« Semantics (OWL statements):
— Transitive property
— Inverse property: entailedBy

— Value restrictions for VerbSynSet (subclass of
SynSet)




Recipes for vocabulary URIs

« Simplified rule:
— Use “hash" variant” for vocabularies that are
relatively small and require frequent access
http://www.w3.0rq/2004/02/skos/core#Concept

— Use “slash” variant for large vocabularies, where
you do not want always the whole vocabulary to
be retrieved

http://xmlns.com/foaf/0.1/Person
« For more information and other recipes, see:
http://www.w3.0orqg/TR/swbp-vocab-pub/



http://www.w3.org/2004/02/skos/core
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Query for WordNet URI returns
“‘concept-bounded description”

©) Mozilla Firefox | - || x|

File Edit View Go Bookmarks Tools Help
G- - & L ) U http:/iwww.w3.0rg/2006/03/wn/wn20/instances/synset- ~| © Go |Gl

B - <rdf:RDF>

- <rdf:Description about="http://www.w3.0rg/2006/03/wn/wn20/instances/synset-bank-noun-2">
<wn20schema:synsetld>108639924</wn20schema:synsetid>
<rdfs:label>bank</rdfs:label>
<rdf:type rdf:resource="http://www.w3.0rg/2006/03/wn/wn20/schema/NounSynset"/>
<wn20schema:containsWordSense
rdf:resource="http://www.w3.0rg/2006/03/wn/wn20/instances/wordsense-bank-noun-2"/>

- <wh20schema:gloss>
(sloping land (especially the slope beside a body of water); "they pulled the canoe up on the
bank"; "he sat on the bank of the river and watched the currents"”)
</wn20schema:gloss>
<wn20schema:hyponymOf
rdf:resource="http://www.w3.0rg/2006/03/wn/wn20/instances/synset-slope-noun-1"/>
</rdf:Description>
</rdf:RDF>




How useful are RDF and OWL?

 RDF: basic level of interoperabillity

« Some constructs of OWL are key:

— Logical characteristics of properties: symmetric,
transitive, inverse

— ldentity: sameAs

 OWL pitfalls

— Bad: if it is written in OWL it is an ontology

— Worse: if it is not in OWL, then it is not an
ontology




2. Scale principle: “Think large!”

Doug Lenat

"Once you have a truly massive amount of
Information integrated as knowledge, then the
human-software system will be superhuman, in
the same sense that mankind with writing Is
superhuman compared to mankind before

writing."



Applications require many ontologies

@ - $ = @] fa nﬁ e A e i!u |m http:,I',I'www.getty.edu,l'\-'ow,l'ULANFuIIDisp|ay?Find=matisseﬁarole=&nation=8:pr3\fjage=l&subjectid=SDDDI?3|‘| [

.
s Research
Ihmi
Research Home » Conducting Fesearch » Union List of Artist Mames » Full Record Qisplay

~# Union List of Artist Names® Online

Full Record Display Related People or Corporate Bodies:
apprentice was .... Jolin, Einar 1911-1913

[ New Search) APrevious PagE | i eirenrieaaeen {Swedish painter, 1890-1990) [500014093]
parent of .... Duthuit, Marguerite Matisse
. . S T (French painter, born ca. 1900) [500075813]
Click the J icon to view the patron was .... Barnes, Dr. Albert C.
.................. {(American collector, 1872-1951) [500057478]
ID: 500017300 student of .... Cormon, Fernand

T P (French painter and teacher, 1845-1924) [500115385]
“¥ Matisse, Henri (French f  student of .... Moreau, Gustave
.................. (French painter, 1826-1898) [500115776]

Names: Roles:
Matisse  artist (preferred)
Henri M painter

Matisse  printmaker
Matisse sculptor
Nationalit de_s;gner
French { writer
Roles: Gender: male
artist (p
painter | Birth and Death Places:
printmal Born: Le Cateau-Cambrésis (Nord, Nord-Pas-de-Calais, France) (inhabited
sculptor place)
designer Died: HNice (Alpes-Maritimes, Provence-Alpes-Cote d'Azur, France) {inhabited

writer place}

o~ __ B




3. Pattern principle:
don’t try to be too creative!

« Ontology engineering should not be an art
but a discipline

« Patterns play a key role in methodology for
ontology engineering

« See for example patterns developed by the
W3C Semantic Web Best Practices group

http://www.w3.0rq/2001/sw/BestPractices/



http://www.w3.org/2001/sw/BestPractices/

SKOS:
pattern for thesaurus modeling

Based on ISO standard

 RDF representation
 Documentation:
http://www.w3.0rg/TR/swbp-skos-core-
guide/

[ ]
rdf :tvpe

prefix ex: <http://www.example.com/concepts# =
prefix skos: <http://www.w3.0rg/2004/02/skos/core# =
prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns# >
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http://www.w3.org/TR/swbp-skos-core-guide/
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Multi-lingual labels for concepts

‘shrubs’'@en

‘bushes’@en

skos:prefLabel ‘arbuste’@fr

skos:altLabel

skos:prefLabel

skos: altLabel—™| buisson’@fr

prefix ex: <http://www.example.com/concepts# =
prefix skos: <http://www.w3.0rg/2004,/02/skos/core# >




Semantic relation:
broader and narrower

* NO subclass semantics assumed!

‘animals’ ‘mammals’

skos:narrower

skos:prefLabel skos:prefLabel

skos:broader

prefix ex: <http://www.example.com/concepts# =
prefix skos: <http://www.w3.0rg/2004/02/skos/core# >




4. Enrichment principle

* Don’t modify, but add!

« Techniques:
— Learning ontology relations/mappings
— Semantic analysis, e.g. OntoClean
— Processing of scope notes in thesauri




Example enrichment

« Learning relations between art styles in AAT
and artists in ULAN through NLP of
artOhistoric texts

« But don’t learn things that already exist!

i.g concepts of modern art cais vy vios st i

rov Ada enhildavrl-iinet van pE RENAI

VAN GOGH en zijn tijdgenoten

,;a.rVnike UE S”L“. m

IAGALI l\( (MRAIL\ER METZGFR
RENE PASSERON




MATISSE, Henri
Le Bonheur de vivre

DERAIN, Andre
The Turning Road




Hﬁ Extracting additional knowledge from

SCope notes

Neo-Expressionist

Description:

vp descriptiveNote  Refers to the style of art, predominantly of painting,
inspired by German Expressionism that gained popularity
in Italy, Germany, and America in the late 1970s and
early 1980s. The style is characterized by large,
figurative works, crudely and rapidly painted, often with
objects imbedded in their surfaces, such as broken
plates or straw.;

vp id 300022189;

vp labelNonPreferred Energism;

vp labelPreferred  Neo-Expressionist;

vp preferred parent  aat:post-1945 fine arts styles and movements:




Hypothesis underlying Culture Web

« Semantic Web technology Is in particular
useful in knowledge-rich domains

or formulated differently

* |[f we cannot show added value In
knowledge-rich domains, then it may have no
value at all




Baseline architecture for a
Semantic Culture Web

« Should be fully based on web standards
— XML, RDF/OWL, SVG, AJAX

 OWL use is typically limited

« Methodology for metadata conversion
— Information extraction
— Should be professional service

« Scalability is key issue
— 100+ collections is minimum
 New search paradigms
« Public annotation facilities
« Evaluation studies with stakeholders!
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MultimediaN E-Culture Demonstrator

Cultural Heritage Data

Collections
Artchive.com 36K
Rijksmuseum 30K
Ethnographical 1.1M

...and growing

VVocabularies

SVCN
(ethnographic) 65K
W3C Wordnet 2.2M
Getty: AAT 450K
TGN 500K
ULAN 1.5M

...and growing

Schemas
Dublin Core

VRA Core
E-Culture Specific

Triples 6,663,465

web standards

HTML OWL
SVG RDF
AJAX RDFa

SWIi-Prolog

Semantic Web

Server (SPARQL support)

and counting...

Generic Multilingual Interfaces

Semantic Grouping
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Culture Web demonstrator
http://e-culture.multimedian.nl

Multime?ﬁ%m\lgc Eculture Project

#
e
&

Hame

Multimed @M MEG B:ubture project ho me page

Pasters &  Despite the amourts of public funding devoted to bath cuttural heriege and ICT infrastructure, online aceess to even the mostimpodant aspects of
Publications  our past is stll limibed and highly frragmented. The objedive of this project is the development of & set of e-cutture demonstators providing

mutimedia ascess to distibuted collecions of suthiral hetiege objects. The demonstrators are intehded to show various levels of syptEctic and
Opline dema semartic inberoperability between collections and various types of personalized and context--dependent presentetion generstion. The
demonstrators will all ke developed as somponents ofthe podal cuttuuneijzernl of DEM [Foundation Cutharal Heritege Nethedands). This portal will
Foiy  seneas ajoint applisation domain forthe demonsrators. The poral provides accessto a relatively large setof key sutture-hertage solledions in
The Methedands. The demonstrabors will tepically focus on subsets ofthe sollections to demonstrate the use of semartic interoperability, semartic
Feople  information aceess and visualization, and cortext-specific presentetion generation. The project integrates results from computer science in the
&)
X

areas of. semantic ek techrnology, mutimedia indexing and search, and web intedacing and date visualization to feciliste display of [par of] our
Credit  cuttural hertege. The team combines a balaneed mic of intemationally renowned academic expedise on Semantic Neb and mulimadia t2ohnology
with industrial srength experience in Neb design and user inteface development.
Irtermal

Cottzet us

| 3t modified 02 NENR



Small datasets already give
scalability iIssues

Document  # Sources # Triples

Schemas
RDFS/OWL 2 358
Annotation 6 769
Vocabularies 9 1.2256
Collections 1 29,889

Vocabularies
TGN 4 425,517
ULAN 16 1,896,936
AAT 1 249,162
WordNet 18 2,579,206
Collections
Artchive 4 74,414
Rijkmuseum 1 27,933

RVM 1 3,662,257




New search paradigms:
Relation search
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RDFa Primer 1.0
Embedding RDF in XHTML
W3C Working Draft 16 May 2006

This version:
http://www.w3.org/TR/2006/\WD-xhtml-rdfa-primer-20060516/
Latest version:
http://www.w3.org/TR/xhtml-rdfa-primer/
Previous version:
http://www.w3.org/TR/2006/\WD-xhtml-rdfa-primer-20060310/
Editors:
Ben Adida, Creative Commons <ben@creativecommons.org>
Mark Birbeck, x-port.net Ltd. <mark.birbeck@x-port.net>

This document 1s licensed under a

<a rel="cc:license"
href="http://creativecommons.org/licenses/by-nc/2.5/">
Creative Commons Non-Commercial License

</a>.



Search In digital media archives:
typical use case

« A person searches for
photos of an “orange ape”

« Animage collection of
animal photographs
contains snapshots of
orang-utans.

« The search engine finds
the photos, despite the fact
that the words “orange”
and “ape” do not appear in
annotations




Technigues that can be used

* Ontologies: explicit background knowledge
plus semantic annotation: semantic link
between annotated concept and vocabulary

« Natural-language processing: co-occurrence

7 13

of ‘orange”, “ape” and “orangutans”

* Image processing: e.g. detectors for “orange”
and “ape’

Observation: no single technigue can solve
every problem!




Supporting annotation of broadcasts
through information extraction

Current situation:
mainly manual

Not feasible for large-
scale digital archiving

Context documents
for programs can be
identified

Can we generate
candidate
annotation?

Example from
CHOICE project

DAL DER ZUCHTEN

donderdag 1 september 2005, 23.00 — 23.52 uur,
Nederland 3

Reageer op de uitzendin
Relevante links
Bekijk stream

Ergens in een kleine vallei, verscholen tussen
besneeuwde bergtoppen van de Spaanse Pyreneeén,
ligt het boerendorpje Plan. Elke oudste zoon erft er
zijn ouderlijk huis, het land, het vee en de
verantwoordelijkheid de eeuwenoude manier van
leven in stand te houden. Het werk is zwaar en de
winters zijn koud, maar daar klagen ze niet over. Het
werkelijke probleem van de mannen uit Plan is, dat er
nauwelijks huwbare vrouwen zijn. Al tientallen jaren
zoeken de jonge vrouwen uit het dorp hun heil
honderden kilometers verderop, in de moderne
wereld. De mannen blijven alleen achter, mét de
erfenis, maar zonder vrouw en nageslacht.



ranked keywords

rank

Governments

-

Soldiers

Prisoners of war

Ministers

Prime ministers

Prisons

Civil servants

Camps

Voting

Democratization

Missions

Agreements

Christians

Lakes

News papers

Writing

QOO |N[(fojOnjfg(O|A]|RRIWIW[|WI|F

Ranking based on semantic
« distance In thesaurus

User study

Expert
description

Users keywords

Peace troops

Military operations

Armed forces

Government policy

soldiers

N ([N Jw o o |2

Peace troops

Military operations




Supporting annotation: Automatically
deriving spatial relations




Supporting annotation:
Recognizing color of cloths

Color value
from AAT

Requires
Reliable
segmentation



Visual WordNet (Stein et al.)

* Adding knowledge about visual
characteristics to WordNet: mobility,
color, ...

 Build detectors for the visual features

» Use visual data to prune the tree of
categories when analyzing a visual
object




Sample visual features and their
mapping to WordNet

Wordnet'entity
_ —————NMpeg7:color Vlsuaﬂ'hes naturalne
Mpegz:balr Mpeg7 shape VlsuaIThes visibility VisualThes:
\naturaln:ss_values
7 & VisualTh terial
Mpeg7 : hape Mpeg/ motion suall hes: ma erla VisualT hes:

visibility_valued
VlsuaIThesenvlroment A ty—

Mpeg7:Motion VisualT hes:
material_values
A
VisualT hes: VisualT hes: VisualThes: VisualThes:
oo‘er_values shape_values nkotion_values e:vironment_values
| Wordnet: Wordnet: | Wordnet: | Wordnet: | Wordnet: | Wordnet: | Wordnet:
chromatic_color  solid fluid body_of_water | stuff invisible natural
| Wordnet: | Wordnet: ~ Wordnet: | Wordnet: | Wordnet: | Wordnet:
achromatic_color rigid indoor cloth visible artificial
- Wordnet: | Wordnet: i Wordnet:
articulated oxtdoor body_covering
| Wordnet: | Wordnet: Wordnet:
nonmoving Wordnet: buiding_materia uniform
" rural
Wordnet:
| Wordnet: S iewabie
urban
Wordnet: VisualT hes.

uncultivated visualizable




Experiment: pruning the search for
“‘conveyance” concepts

4 Three visual features: material, motion, environment
i= Assumption is that these work perfectly
'¥ | |

NABRAL ) /Bl & 15 NRADL IR {
(HAREIAKS, el Irvdoy) T HEYS

6 concepts found

Including taxi cab Including passenger train

and commuter train



Concept detectors in video (Snoek et

Animal Y. Arafat Baseball Basketball Beach  Bicycle

G. BUSh]I‘ G. Bush sr. Candle Cair Charts

e
T+ {o

< - 1 3 : b R “' A
Crowd Cycling Drawing Drawing &
Government Govemment Graphics

" Cartoon
building leader

Food Football

Fire weapon  Fish Flag Flag USA

Golf Grass Horse

N
H. Jintao

J.Kerry  E.Lahoud Male v ! ry  Monologue Motorbike

Offlce Qutdoor Overlayed People People People Police/
marching  walking security

Natural
disaster

Soccer

C.oll Prisoner Racing elrigi'oﬁ :
leader

Swi;ndming Table Tank Tennis Tower Tree Truck ‘ Urban Vegetation
pool

Weater

Vehlcle Violence aerfll

Waterscape




Lexicon Is specific for news domain

LSCOM lexicon: 229 - Weather




LSCOM enrichment: mapping to WordNet

« 365 concept detectors (MediaMil/LSCOM)

« Manual mapping process, 2 subjects per
concept, 65% inter-subject overlap

« 273 matched to 1 WordNet concept
« 39 were union of 2+ concepts
Fish =>wn:Fish OR wn:AgquaticMammal
« 45 were Intersection of 2+ concepts
MaleNewsSubject =>wn:Male AND wn:Subject

« 8 were instances of a concept
John Kerry => wn:Senator




LSCOM lexicon: 110 — Female Anchor

« Combination of “Female”
and “Anchor person”

 Link to WordNet enables
use of WorldNet's semantic
network for LSCOM
concepts

i w w

+ 5:(n) anchor. anchorman, anchorperson (a television reporter who coordinates a broadcast to
which several correspondents contribute)
o direct hvpernvm [ inherited hypernym | sister term
+ S: (n) television reporter, television newscaster, TV reporter, TV newsman (someone who
reports news stories via television)
+ S: (n) reporter, newsman, newsperson (a person who investigates and reports or
edits news stories)
+ S: (n) communicator (a person who communicates with others)
+ S: (n) person, individual, someone. somebody. mortal, soul (a human




Combining NLP, image analysis and
ontologies for selecting detectors

Detector Selection Strategies

Semantic
Visual
Querying

Ontology Ll .. 0 .. -
S Fusion
" -
Text
"

Multimedia Thesaurus

Video Query

Mg
[

Find shots of an office setting

Data flow conventions

mmmmp- |iultimedia raw data

- Textual description
—= Links to WordNet
— Visual model

--——* Concept detection result




Building Finder: integrating image
analysis and textual sources

Knoblock et al. (USC/ISI)

Multiple heterogeneous sources

— Satellite images (Microsoft Terraservice)
— Road map info (US)
— Address information (white pages)

Image analysis techniques to map satellite
data to road map

RDF used for syntactic interoperability
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Take home message

* There’s lots of existing semantics out there.
Use it!

« Think multi-disciplinary!

— Realistic applications require combination of
techniques

* In open knowledge-rich environments there
are loys of opportunities for SW technology
— But we have to take them




IType Title Creator Style/Periodv Materialv Date Descriptionv Culture Measurements v

Type [x] depicted place )
Q R
Woork =8 | ¥ yworld -
SYCN Concept ¥ Europe =
AAT Concept ¥ France
Place ¥ fle-cle-France
Person ¥ Ville de Paris, Dépar ...

Montparnasse 1 ]
w

hAnntrmartra 2
v facet options

depicted place v

Self-Portrait with Se ... Paris Through My Window Homage to Bleriot A Glimpse of Notre Da ... Avenue de ['Opera; Mo ...
Chagall, Marc Chagall, Marc Delaunay, Robert Matisse, Henti Pissarro, Camille

Montmartre (3)

Boulevard Montmartre: ... Boulevard Montmartre: ... Boulevard Montmartre: ..
Pissarro, Camille Pissarro, Camille Pissatro, Camille




kikworsfetish kikworsfetish kikworsfetish kikworsfetish kikworsfetish
Pieter Hovens (RMV) Pieter Hovens (RMV) Pieter Hovens (RMY) Pieter Hovens (RMV) Pieter Hovens (RMV)

Works created by an artist with matching name (95)

Head of a Worman (Olya ... Self Portrait: "Yao Pi ... Assemblage mounted in ... The Young Painter Self-portrait with Cloak
Picasso, Pablo Picasso, Pablo Picasso, Pablo Picasso, Pablo Picasso, Pablo

Works created by an arist who collaborated with an artist with matching name (31)

1430 1480 1530 1580 1630 1680 1730 1780 1830 1880 1930 198C

Bosch, Hier8nynilis Zurbaran "Francisco de Goya y THCIEMES, Trancisco José de
Spanish
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