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SeCo Mission and Focus

 Mission 
– Making computers and the Web 

more intelligent and interoperable! 

 Main focus (thus far)
– Semantic Web, Linked Data
– Applied Research



 

Personal Background



 

Some Personal History: TKK
 1981 TKK Digital Systems Laboratory

– Graph Grammar’s
– Artificial Intelligence
– Natural Language Understanding

 1984
– Organized First Finnish AI Symposium -> AI Boom

 1986 TKK Systems Analysis Laboratory
– Uncertainty in Artificial Intelligence



 

At VTT 

 1988 VTT Information Technology
– Knowledge Engineering
– (Interval) Constraint Satisfaction & Reasoning

 1989 ETL Japan 
 1997 VTT spin-off company Delisoft Ltd



 

Unversity of Helsinki, TKK, and Aalto

 1999 University of Helsinki
– Prof. of Computer Science

 2001 Semantic Web Kick-off in Finland  -> Semantic Web 
Boom

– New directions: Semantic Computing and Web
 2005 TKK, Laboratory of Media Technology

– Prof. of Media Technology
 2010 Aalto University, Dept. of Media Technology
 2015 Aalto University, Dept. of Computer Science



 

Semantic Web, Linked (Open) Data



 

Semantic Web – Megatrend in WWW

Metadata

Ontology

Rules

(Tim Berners-Lee, 
initial layer cake model)

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


 

Semantic Web = Web of Data + Web of Pages

 Web of Pages (for humans)
– WWW World Wide Web

 Web of Data (for machines)
– GGG Giant Global Graph
– Google: ”Knowledge Graph”
– Microsoft: ”Satori”

Web of Pages
WWW

Web of Data 
GGG



 

RDF(S) Graph Example

(Maedche, 2002)



 

Linked Open Data Cloud 2011: 
http://linkeddata.org

onki.fi: Suomen kunnat

http://linkeddata.org/


 

Goals: Interoperability + Intelligent Systems



 

WWW  vs. GGG Applications

WWW GGG

(Anja Jentzsch, 2012) (Anja Jentzsch, 2012)



 

Key Terms

Linked Open Data
– ”Yhdistetty avoin tieto” (fi)
– Simple/practical web of open data
– Based of W3C standards & practices, especially RDF

 ≤  Linked Data = Web of Data
– Includes also closed data

 ≤ Semantic Web
– Includes complex semantics and artificial intelligence



 

Trends: Open Data



 

Trends: Linked Open Data



 

Research and Application Setting



 

Challenges:
Content Complexity & Production



 

Problem 1: Content Complexity
- Heterogenous and Interlinked

Encyclopedia

Artifacts Maps

Videos

Buildings

Fine arts
Biographies

Narratives Literature

Cultural sites

Music
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Problem 2: Content Production System
- Distributed and Independent

Museums

Libraries

Archieves

Land survey

Linked Data

Web 2.0 sites

Media

Citizens



 

Solution Approach of SeCo:
the Semantic Web 2.0



 

FinnONTO
Ontology 
Infrastructure

Semantic Portal

Semantic
Metadata

Content
Providers

Land survey Museums

Archieves

Linked Data
Citizens

Libraries

Web 2.0 sites

Media
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Local and Global Content Creation

(Hyvönen, 2012)



 

2003-2012
 

Finland needs a national Semantic Web Infrastructure! 



 

Tradional ”network infras”
Electricity-, roads, railsways, tele

Networks of concepts and 
data on the Semantic Web



 

”Intellectuals solve problems 
- geniuses prevent them”

Albert Einstein

(vrt. esim. keskustelu terveysalan Apotti-järjestelmästä;
ydinhaasteena tietojen yhteentoimivuus!)

https://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=SX6tp-_4uO-yzM&tbnid=KJ0X_PVNReiOxM:&ved=0CAcQjRw&url=https%3A%2F%2Fplus.google.com%2F%2BAboutAlbertEinstein&ei=gqkVVOKPKYvhywOHmYDQDg&bvm=bv.75097201,d.bGQ&psig=AFQjCNGrfVGofT7PMfaXQjNpLZ0LFuxSqg&ust=1410792188884092
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FinnONTO Infrastructure:
Prototype of National Ontology System KOKO



 

FinnONTO Infrastructure: 
ONKI Ontology Library Service http://onki.fi

 Centralized ontology publication for humans and machines as 
services

http://onki.fi/


 

Information
end-user

Nokia. Place 
or company?

Ontology developers

Content annotators
Better vocabularies enable 
annotations with higher quality and 
less work on indexing

High quality semantic annotations enable 
better search results and other services

Better search and browsing functionalities 
enable higher quality vocabularies
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What is ONKI?
ONKI Users & Interest Groups

Supporters of the national semantic web infrastructure
Companies, government, EU, ...



 

Collaborative Ontology Development 
Process in KOKO

(Frosterus et al., 2013)



 

Application Demonstrator Domains

 Cultural heritage
 Health
 Media
 Government
 Science
 Learning
 Industry
 Defence
 …



 

FinnONTO Approach:
Preventing Problems in Advance by Collaboration

 Sharing Ontologies
– Creating a Library Service of Mutually Interoperable 

Vocabularies/Ontologies
 Sharing harmonized Metadata Schemas
 Sharing Linked Open Data

[Hyvönen et al., ICSC 2007, ESWC 2009, JSW 2010, …]



 

Methodology and Examples of Research



 

Methological Perspectives to SeCo Research:
Topics of collaboration?

 Logic and Reasoning
– Description logics, logic programming, …

 Ontology Modeling and Engineering
 Uncertainty in Ontologies

» Probabilistic methods (e.g., Bayesian nets)
» Fuzzy sets and logic

 Spatio-temporal Ontologies
 Interface Design
 Natural Language Processing

– Automatic annotation: NER, relation extraction, event 
extraction,… 



 

 Metadata Models and Schemas
 Data and Ontology Alignment (Linking/Mapping)
 Information Retrieval

– Semantic search, recommending, query expansion, …
 Statistics and Machine Learning

– Latent Semantic Indexing, Automatic Classification, …
 Knowledge Exploration, Knowledge Discovery, Visualization 

– Structural approach based on semantic nets
 Web technologies

– HTML, XML, RDF(S), OWL, SPARQL, SWRL, SPIN, …
– Web Services, REST, Mash-ups
– Development frameworks and tools



 

Logic-based Recommending and 
Linking

(Viljanen et al.)



 

Examples of Uncertainty in Geo-ontologies

(Holi, Hyvönen)



 

(Kauppinen, Hyvönen)



 

Biological Ontology Modeling: 
TaxMeOn Meta-ontology

(Tuominen et al.)



 



 

Metadata Models: JHS 183 Recommendation for 
Representing Communal Services



 

Linked Data Quality:
Validating & Correcting SKOS Vocabularies

(Suominen, Hyvönen)



 



 

Faceted User Interfaces



 



 



 

Relational Search / Knowledge Discovery



 

A Bit of SeCo History



 

Semantic Web Activity at W3C Starts 2001



 

2001



 

2002
SeCo is Born



 

2003
FinnONTO starts  

VISION:
Finland needs a semantic data infrastructure on the Web!
(Like railroads, electricity network, telephone network,…)



 

Carrier Projects: FinnONTO & SUBI & LDF
Industrial & Public Organization Consortium

 FinnONTO
– 2003-2004 14 funding organizations 
– 2004-2005 16 funding organizations 
– 2005-2006 30 funding organizations
– 2006-2007 37 funding organizations

 FinnONTO 2.0
– 2008-2010 38 funding organizations

Semantic UBICOM-services (SUBI)
17 funding org., 2010-2012
0,55MEUR

FinnONTO 2.0 
35 funding org., 2010-2012
1,52MEUR

Linked Data Finland (LDF)
19 funding org., 2012-2013
0,49 MEUR



 

Evaluating Visibility in 2013:
”FinnONTO” – Google Image Search



 

New Try in 2014:
”FinnONTO” – Google Image Search



 

Current Research/Application Topics at SeCo

 Research topics
– Metadata creation
– Metadata quality
– Data and ontology alignment

 Application domains
– Linked cultural heritage data

» War history, biographies, correspondencies, books
– Finnish legistlation as a Linked Data service (Ministry of 

Justice)
– Historical geo-ontologies
– Linked Data MOOC
– Contextual, personalized mobile services (Suomenlinna)
– …



 

PhD Thesis Topics in SeCo Research



 

Conference Activities



 

SECO’S SEMANTIC WEB SEMINARS IN FINLAND

1. 2001 Semantic Web Kick-off in Finland
2. 2002 Towards the Semantic Web and Web Services
3. 2004 Web Intelligence – älyä verkossa
4. 2005 FinnONTO - kohti suomalaista semanttista webiä
5. 2008 Semanttinen web kansalliseksi voimavaraksi
6. 2008 TerveSuomi - terveystieto semanttisessa webissä
7. 2008 Kulttuurisampo - suomalainen kulttuuri semanttisessa webissä
8. 2008 Kansallinen ontologiapalvelu ONKI
9. 2010 Yhteisöllinen semanttinen web 2.0
10. 2010 Yhdistetty avoin tieto Suomessa – Linked Open Data in Finland
11. 2011 Avoin tieto ja World Wide Web tietoyhteiskunnan palveluksessa
12. 2012 World Wide Web oli – Linked Open Data tuli
13. 2014 Linked Open Data Finland



 

Conference Activities Abroad



 

The 19th International Conference on Knowledge 
Engineering and Knowledge Management 2014



 

Research Awards to SeCo



 

International Collaboration Network

 Researcher Exchanges
– VU University, Amsterdam
– University of Milano
– University of Colorado 
– University of California, Berkeley
– Stanford University
– Oxford University

 Journal Editorial Boards
– Int. J. of Metadata, Semantic & Ontologies (IJMSO)
– Int. J. of Semantic Computing (IJSC)
– Semantic Web Journal (SWJ)
– Int. Journal on Semantic Web and Information Systems (IJSWIS)

 International Scientific Advisory Boards
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Questions

?!
http://www.seco.tkk.fi

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

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