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Background Projects 2003-

• National  Ontology Project in Finland 
(FinnONTO) 
– 2003-2007, 2008-2009, 2010-2011 (?)
– Funded by Tekes and 38 companies and 

organizations

• Finnish Cultural Foundation 2008-2010
• SmartMuseum EU FP7 2008-2010
• Semantic ubicom services 2010-2011
• Joint work of some 30 researchers
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Antikvaria-ryhmä
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History
MuseumFinland – Finnish Museums on the Semantic Web

– Public service since 2004
– http://www.museosuomi.fi

CultureSampo I
– 2005
– Research proto only

CultureSampo 2
– Research proto only
– 2006-2007

CultureSampo
– Public service since 2008
– http://www.kulttuurisampo.fi

http://www.museosuomi.fi/
http://www.kulttuurisampo.fi/
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The Vision: 
Semantic Web 2.0 of Cultural Heritage



7

 

Wouldn’t it be nice if

cultural organizations could publish easily their contents
together on the web just by pushing a button,
the contents would be automatically linked with other
publishers contents and get semantically enriched,
researchers and citizens could contribute with their own
contents and knowledge,
contents could be accessed easily from different thematic
perspectives and contexts,
intelligent search and browsing systems could find
answers to questions in addition to data records,
the aggregated contents and services could be reused in 
external applications easily,
language barriers could be overcome?
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Yes!
This is the vision of CultureSampo
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Challenges:
Content Complexity & Production
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Problem 1: Cultural Content Compexity
- Heterogenous and Interlinked

Encyclopedia

Artifacts Maps

Videos

Buildings

Fine arts
Biographies

Narratives Literature

Cultural sites

Music
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Problem 2: Cultural Content Production System
- Distributed and Independent

Museums

Libraries

Archieves

Land survey

Linked Data

Web 2.0 sites

Media

Citizens
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Solution:
the Semantic Web 2.0



FinnONTO
Ontology

Infrastructure

CultureSampo in a Nutshell

Semantic
Metadata

Content
Providers

Land survey

Archieves

Citizens
Libraries

Web 2.0 sites

Media

Museums

Linked Data

http://images.google.com/imgres?imgurl=http://www.raivaaja.org/fribrg_kalevala.jpg&imgrefurl=http://leatherhead.livejournal.com/&h=964&w=692&sz=35&hl=en&start=18&sig2=3kxXguNSuWI-EIZPFTe79Q&tbnid=KTRLksgbMKObHM:&tbnh=148&tbnw=106&ei=tMVGSJ3rDIb20ATot9z9Bg&prev=/images%3Fq%3Dkalevala%26gbv%3D2%26hl%3Den%26sa%3DG
http://images.google.fi/imgres?imgurl=http://pater.kul.lublin.pl/wystawy/pamietnik_wystaw/kalevala/obrazki/obrona_sampo.jpg&imgrefurl=http://pater.kul.lublin.pl/wystawy/pamietnik_wystaw/kalevala/wizualizacja_kalevali.htm&h=292&w=300&sz=43&tbnid=xTVe_NzoyZoJ:&tbnh=108&tbnw=111&hl=fi&start=13&prev=/images%3Fq%3Dsampo%26svnum%3D10%26hl%3Dfi%26lr%3D%26sa%3DG


”Sampo” -- The Magic Finnish Machine of Wisdom
(Kalevala epic)

National Ontology
Infrastucture

http://images.google.com/imgres?imgurl=http://www.raivaaja.org/fribrg_kalevala.jpg&imgrefurl=http://leatherhead.livejournal.com/&h=964&w=692&sz=35&hl=en&start=18&sig2=3kxXguNSuWI-EIZPFTe79Q&tbnid=KTRLksgbMKObHM:&tbnh=148&tbnw=106&ei=tMVGSJ3rDIb20ATot9z9Bg&prev=/images%3Fq%3Dkalevala%26gbv%3D2%26hl%3Den%26sa%3DG
http://images.google.fi/imgres?imgurl=http://pater.kul.lublin.pl/wystawy/pamietnik_wystaw/kalevala/obrazki/obrona_sampo.jpg&imgrefurl=http://pater.kul.lublin.pl/wystawy/pamietnik_wystaw/kalevala/wizualizacja_kalevali.htm&h=292&w=300&sz=43&tbnid=xTVe_NzoyZoJ:&tbnh=108&tbnw=111&hl=fi&start=13&prev=/images%3Fq%3Dsampo%26svnum%3D10%26hl%3Dfi%26lr%3D%26sa%3DG
http://images.google.fi/imgres?imgurl=http://www.cs.helsinki.fi/u/eahyvone/stes/steslogo.gif&imgrefurl=http://www.cs.helsinki.fi/u/eahyvone/stes/semanticweb/&h=528&w=396&sz=9&hl=fi&start=1&um=1&usg=__D5LqefBLDpZb18rPQYfyps1sOWc=&tbnid=UDkRGDMJRlg1cM:&tbnh=132&tbnw=99&prev=/images%3Fq%3Dteko%25C3%25A4lyseura%26um%3D1%26hl%3Dfi%26rlz%3D1T4GGLR_enFI204FI204%26sa%3DG
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Metadata + Ontologies
=  Web of Data of Cultural Heritage
= A Collective Memory of Finnish Cultural Heritage
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Biografiakeskus ja kirjastot 
keräävät henkilöhistoriaa

henkilö nimi ammatti syntymapaikka ...
H1 Akseli Gallen-Kallela taiteilija Lemu
H2 Gustaf Mannerheim marsalkka Askainen

...

H1

Lemu

taiteiija
ihminen

”Akseli Gallen-Kallela”

H2

Askainen

marsalkka

”Gustaf Mannerheim”

tyyppi

tyyppi

nimi

nimi

ammatti

ammatti

s-paikka

s-paikka

Biography Center
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Museo luetteloi maalauksia

...

T1

1929

maalaus

tekijä

aika

tyyppi

”Gustaf Mannerheim”nimi

aihe

nimi
”Akseli Gallen-Kallela”

teos nimi tekijä aika aihe ...
T1 Mannerheimin muotokuva Akseli Gallen-Kallela 1929 Gustaf Mannerheim
T2 Aino-triptyykki Akseli Gallen-Kallela 1891 Aino, Kalevala

...

Art Museum Collection
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Maanmittauslaitos ylläpitää 
paikkarekistereitä

Varsinais-Suomen lääni Suomi

Askainen

Lemu

Turku

kunta lääni
Askainen Varsinais-Suomen lääni
Helsinki Uudenmaan lääni
Lemu Varsinais-Suomen lääni
Turku Varsinais-Suomen lääni
...

part-of
part-of

part-of

part-of

kunta

tyyppi

lääni

tyyppi

tyyppi

...

Land Survey
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FinnONTO kehittää ontologioita

taiteiija
ihminen

marsalkka

maalaus

käsite

pysyvä

paikka

ammatti kunta

yläluokka

yläluokka

yläluokka

yläluokka

yläluokka

ajanjakso

yläluokka
abstraktimuuttuva

fyysinen objekti

lääni

KOKO-ontologia

FinnONTO
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Semanttinen RDF-verkko yhdistää 
kaiken: Web of Data

H1

Lemu

taiteiija
ihminen

”Akseli Gallen-Kallela”

H2

Askainen

marsalkka

”Gustaf Mannerheim”

tyyppi

tyyppi

nimi

nimi

ammatti

ammatti

s-paikka

s-paikka

T1

1929

maalaus

tekijä

aihe
aika

tyyppi

Varsinais-Suomen lääni Suomi

Turku

part-of part-of

part-of part-of

käsitteet

pysyvä

paikka

ammatti kunta

tyyppi

tyyppi

tyyppi

yläluokka

yläluokka

yläluokka

yläluokka

yläluokka

ajanjakso

yläluokka
abstraktimuuttuva

fyysinen objekti

lääni

yläluokka

...

CultureSampo
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Realization: 
CultureSampo -- Finnish Culture on 
the Semantic Web 2.0
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Content Production System
- Model
- Standards
- National Ontology Service ONKI
- Annotation and other tools

Content Infrastructure
- W3C etc. standards
- FinnONTO Infrastructure

- Metadata schemas
- Ontology system

Portal http://www.kulttuurisampo.fi/
- Humans: user-interface
- Machines: AJAX widgets, Web Services

CultureSampo
System

CultureSampo =
Three Components
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Content Production System
- Model
- Standards
- National Ontology Service ONKI
- Annotation and other tools

Content Infrastructure
- W3C etc. standards
- FinnONTO Infrastructure

- Metadata schemas
- Ontology system

Portal http://www.kulttuurisampo.fi/
- Humans: user-interface
- Machines: AJAX widgets, Web Services

CultureSampo
System

http://images.google.com/imgres?imgurl=http://londoncoder.files.wordpress.com/2007/12/iceberg.jpg&imgrefurl=http://campaignprojects.wordpress.com/2008/12/22/back-soon/&usg=__3Hhxxwg8NWg9XOSmFR8pKGl_nHM=&h=820&w=600&sz=137&hl=fi&start=11&um=1&tbnid=G9gbGCC2zljvLM:&tbnh=144&tbnw=105&prev=/images%3Fq%3Dice%2Bberg%26hl%3Dfi%26rls%3Dcom.microsoft:fi:IE-SearchBox%26rlz%3D1I7GGLR_en%26sa%3DN%26um%3D1
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CultureSampo Component 1/3
Infrastructure
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KOKO: Finnish Collaborative Holistic Ontology :
Ontology developer groups’ view

YSO

AFO
MAO

TAO

VALO

KOKO ...
...

KOKO Ontology
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End-users’ view

YSO

AFO
MAO

TAO

VALO

KOKO

KOKO Ontology
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Finnish Ontology Library Service 
ONKI: http://www.yso.fi

75 vocabularies,
taxonomies, 

and ontologies
online as services

http://www.yso.fi/
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CultureSampo Component 2/3
Content Creation Process
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CultureSampo Content Providers (28+) :
museums, libraries, archieves, researcher
organizations, media companies + citizens

International Content Providers
1 Geonames
2 Google (Maps)
3 Iconclass (vocab.)
4 Panoramio
5 Paul J. Getty Foundation (vocab.)
6 Wikipedia

Finnish Content Providers
1 Agricola – Suomen historiaverkko
2 Espoon kaupunginmuseo
3 Helsingin kaupunginkirjasto
4 Hiihtomuseo
5 Jyväskylän yliopisto, musiikin laitos
6 Kansallisbiografia
7 Kansallismuseo
8 Kuopion kulttuurihistoriallinen museo
9 Laatokan-Karjalan museo

10 Lahden kaupunginmuseo
11 Museovirasto
12 Pohjois-Karjalan museo
13 Radio- ja TV-museo
14 Seurasaaren ulkomuseo
15 Suomalaisen Kirjallisuuden Seura SKS
16 Suomen maatalousmuseo Sarka
17 Suomen merimuseo
18 Taideteollisen korkeakoulun kirjasto
19 Valtion taidemuseo
20 Veljekset Karhumäki Oy
21 Viipurin historiallinen museo
22 Yleisradio Oy

Thanks for 
cooperation!

http://images.google.com/imgres?imgurl=http://www.igrowth.ca/Quickstart/ImageLib/Hand_Shake450.jpg&imgrefurl=http://www.igrowth.ca/page3.html&h=299&w=450&sz=33&hl=en&start=2&sig2=nK01NQ88MNcK-nhalpMHaw&usg=__zaOCWIlTniOdILPgV7-26kUS6QA=&tbnid=0G5DOUtBePGh5M:&tbnh=84&tbnw=127&ei=hQbbSMWGGIWo0gW7zNzEDw&prev=/images%3Fq%3Dhand%2Bshake%26gbv%3D2%26hl%3Den%26sa%3DG
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Metadata Schemas
Metadata schema Content type

1 artifact artifacts
2 art paintings, sculpture, drawings, abstract art
3 literature novels, short stories, comics
4 WWW page WWW pages
5 poetry 3 subtypes of poetry
6 fictive object places and persons in Kalevala 
7 folk music 5 subtypes of folk music
8 photograph photographs
9 aerial photograph aerial photos

10 actors persons, organizations
11 biography biographies
12 historical event historical events
13 skill cultural process descriptions
14 video documented processes
15 built objects buildings etc. in nature
16 archeological sites archeological sites
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Content Integration
Dublin Core like metadata schemas

– Sharing elements
– Element subproperty-of hierarchies
– Dump-down priciple

Harmozined element values
– Taken from large shared domain ontologies

» Derived from thesauri in use
– Actions, Objects, Actors, Places, ...

Event-based subject descriptions
– Historical events (history ontology HISTO)
– Events in stories
– Events in videos
– Narrative event chains and decompositions
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Changing Metadata into Events (CS 2007)

Idea: Represent heterogeneous
metadata in terms of 
homogenous real world
semantics
->Interoperability
->Simple basis for semantic

search and browsing
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RDF Knowledge Base
(March 17, 2009)

Metadata
– 134,000 cultural collection items (artifacts, books, videos etc.)
– 285,000 other resources (places, persons etc.)
– 204 property types in metadata

Ontologies
– KOKO ontologies (ca. 37,000 concepts)
– Additional international vocabularies

» AAT, ULAN, Iconclass
– 253 property types in ontologies

Size
– 11,4 million triples

» 2,7 million triplets
» 8,7 million additional reasoned triplets
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Next CultureSampo RDF Repository
Version 2010

• Vocabularies & Ontologies
International vocabularies/ontologies National vocabularies/ontologies
WordNet SUO Finnish Place Ontology
Geonames.org SAPO Finnish Spatio-temporal Ontology
GNS Geonet Names Server KOKO (General Finnish Ontology)
OpenStreetMap    MAO Cultural Heritage Ontology
TGN Thesaurus of Georaphic Names (Getty)    AFO Agri-forestry Ontology
AAT Art and Archtecture Thesaurus (Getty)    VALO Photography Ontology
ULAN Universal List of Artits Names (Getty)    TAO Applied Art Ontology
AVIO Bird Ontology of the World
MAMO Mammal Ontology of the World
Lingvoj Languages of the World
 Iconclass
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• New datasets
– BDPedia in different languages (341 million triples) (Wikipedia)
– Museum exhibitions and events (Museum Association)
– Cultural exhibitions and events related to history (Agricola network)
– Finnish history ontology HISTO (FinnONTO)
– New collections will be included in CultureSampo
Entity Amount
Literals 47 000 000
Language codes 238
URI resources 84 000 000
* as subject 24 700 000
* with a label 13 500 000
* as object 66 500 000
* with coordinates 19 500 000
SameAs triples 10 000 000
Triples in deductive closure 29 000 000 000
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CultureSampo Contents:
Web 2.0 Interfaces 1

• Wikipedia articles
– On the Google Maps

• Geonames.org service
• Write an article -> it will be

seen in CultureSampo

– Selected articles annotated
(automatically) by
ourselves
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CultureSampo Contents:
Web 2.0 Interfaces 2

• Panoramio photo
service
– On the Google Maps
– www.panoramio.com
– Take a photo -> it

will be seen in 
CultureSampo
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CultureSampo Contents:
Web 2.0 Interfaces 3

• Annotation
channel for 
content items
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CultureSampo Component 3/3
The Semantic Web 2.0 Portal
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Portal Users

Humans
– Google-like but semantic search
– Nine thematic perspectives into cultural heritage

Machines!
– Semantic AJAX widgets
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Limitations of Non-semantic Web

• NBA-H26069-467 
:object ”cup and plate” ;
:material ”porcelain” ;
:creationPlace ”Germany” ;
:creator ”Meissen”.

• This metadata cannot answer the following questions:
– Find all vessels?
– Find all ceramic products?
– Find artifacts manufactured in Europe?
– Does the city of Meissen manufacture ceramics?
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Semantic Web Solution 1:
Ontology-based Semantic Search

NBA-H26069-467 
:object ”cup and plate” ;
:object_concept object:cup ;
:object_concept object:plate ;

:material ”porcelain” ;
:material_concept object:porcelain ;

:creationPlace ”Germany” ;
:creationPlace_concept place:Germany ;

:creator ”Meissen”
:creator_concept actor:Meissen .

NBA-H26069-467

place:Germany

object:cup

creationLocation_concept

place:Europe

loc:partOf

rdfs:subClassOf
object:vessel

object_concept

object_concept
object:plate

rdfs:subClassOf

...

...

...

Find all vessels?
Find all ceramic products?
Find artifacts manufactured in Europe?
Does the city of Meissen manufacture
ceramics?

object ontology

place ontology

actor ontology
material ontology

place:Meissen

actor:Meissenmaterial:porcelain

material_concept
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Semantic Widget:
Using CultureSampo like Google Maps
in Mash-up Applications (e.g. SPARQL end-point)
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Semantic Keyword Search with
Autocompetion & Result Categorization



Nine Thematic Perspectives
into Cultural Heritage

Three languages

Nine perspectives

Lately commented items

Lately viewed items



46

 

1. Map Browse and Search 1/4:
Tab Search for Items on the Map
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1. Map Browse and Search 2/4:
Tab Historical Areas

Semantic
recommendations

Historical
Helsinki 1640-1945
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1. Map Browse and Search 3/4:
Tab Historical Maps on Google Maps

Wikipedia articles
Panoramio photos

Links to historical places
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1. Map Browse and Search 4/4:
Tab Find Near-by Sites of Interest
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2. Relational Search:
”How is A. Gallen-Kallela  related to    Napolean I ?”
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3. Search and Organize

New Idea:
Domain-centric
Faceted Search
for Dealing with

Multiple Metadata 
Schemas
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4. Collections
Organizational Perspective
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5. Finnish History
Co-operation with History Researchers

External web page
embedded in CultureSampo

Timeline of historical Events
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6. Skill Documentations
A Semantic Video Viewer

Semantic
recommendationsSemantic process

description

Dynamic information
about the video scene
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7. Biography Perspective
National Biography on the Semantic Web

Semantically
annotated

biographies

Links to related
works, persons, 

places etc.
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8. Semantic Kalevala:
The computer ”understands” the national epic Kalevala

Semantically annotated 50 
poems of the national epic

- Events and narratives

Translation into modern Finnish

Links to 
related art etc.
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Visualizing the Narrative Events of Kalevala
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9. Karelia Perspective
A Regional and Political View

Semantically
annotated

Wikipedia pages

Semantic
recommendation

links
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Conclusions:  Seven Points that
Make CultureSampo Unique

1. Highly cross-domain: 26 content types and 16 metadata 
schemas

2. Sophisticated semantic annotation models (including 
events and processes)

3. New kind of semantic search and recommendation
techniques

4. Versatile selection of semantic visualizations (map views, 
timelines, graphs, process visualization, semantic video 
viewing) 

5. Based on a large nation wide collaboratively maintained 
infrastructure of ontologies and ontology services

6. Includes models of and tools for collaborative semantic 
content creation

7. Services are available for machines, too.
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CultureSampo and CIDOC CRM
Focus has been on domain ontologies and value/vocabulary
integration

– Not central for CIDOC CRM
In earlier CS versions (2005-2007) an event-based
harmonization and integration approach was experimented

– (Ruotsalo, Hyvönen, ISWC-2007)
– E.g. DC painting metadata -> Painting event
– Focus on describing the real world, not other metadata 

schemas
DC application approach is used in the public CS

– DC like metadata schemas mapped onto each other
» Original DC is needed anyway for the end-user

– Values are harmonized by shared domain ontologies
– Also CIDOC CRM content is used in this way
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Events are used in subject descriptions for describing the real
world (semantic roles, narratives)

– We believe in events!
Provenance events are not considered in CS
Our search and recommendation engines could be applied to 
CIDOC CRM content in RDF easily (?)

– Are there open datasets with harmonized/aligned values
available?
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Publications & demos & more information:
http://www.seco.tkk.fi/applications/kulttuurisampo

http://www.seco.tkk.fi/applications/kulttuurisampo
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Questions?

http://www.seco.tkk.fi

Demos, Publications, Services, Content, Projects:
http://www.seco.tkk.fi/
Try CultureSampo yourself:
http://www.kulttuurisampo.fi/

http://www.seco.tkk.fi/
http://www.kulttuurisampo.fi/
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