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TerveSuomi
— terveystieto semanttisessa webissé

Eero Hyvénen

Professori, tutkimusjohtaja
Semanttisen laskennan tutkimusryhma (SeCo)

Teknillinen korkeakoulu, mediatekniikan laitos (TKK)
Helsingin yliopisto, tietojenkasittelytieteen laitos
http://www.seco.tkk.fi/

eero.hyvonen@tkk.fi
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Miksi tama tilaisuus jarjestettiin? 7|

o

N

» Kansallisesti merkittavan uuden portaalin
TerveSuomi prototyyppi on valmis
— Kansalaisille uusi tarkeé kansallinen palvelu
— Siséllon tuottajille uusi julkaisukanava
— Muille verkkosovelluksille hyddyllinen siséltoldhde

I\

» Uusi teknologinen ratkaisumalli: semanttinen web
— Paremmat “dlykkaat” palvelut kansalaisille
— Siséltotyon parempi koordinointi ja sadstot
— Kustannustehokas siséltjen koonti ja uusiokayttd
— Jarjestelmd on ensimmadinen laatuaan maailmassa

* Demonstraatio Kansallisesta

ontologiakirjastopalvelusta ONKI "W %5&;!&!

Hankkeen toteutus: A
taustaprojektit \/‘g

» Kansalaisen terveysportti 2005-
— Kansanterveyslaitos johtaa konsortiota e
— Sosiaali- ja terveysministerio rahoittaa ?
— Ongelman omistaja ja siséllon tuottaja

¢ FinnONTO 2003-2008, 2009-2010
Suomalaiset semanttisen webin ontologiat

— Teknillinen korkeakoulu ja Helsingin yliopisto vetavét
¢ Semanttisen laskennan tutkimusryhma SeCo

— Tekes ja 38 muuta organisaatiota rahoittavat
— Ratkaisukonseptin ja prototyypin kehittaminen




» Terveyden edistamisen keskus
— Jarjestojen terveysportaali -hanke ‘ oo oA
— RAY rahoittaa D e e
— Hanke integroituu TerveSuomen kanssa

 Aikataulu
— Projekti kaynnistyi 2005
— TKK/HY julkaisee prototyypin syyskuussa 2008
— KTL julkaisee lopullisen tuotteen helmikuussa 2009

L ‘*._ [ — ‘\%’ SeCo— |
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FinnONTO: yhteistybkumppaneita /g
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TerveSuomi-prototyypissa 7

7

Media Technologm
e Pilotin sisallontuottajat Ameistotyypin mukaan
lehtiartikkeli 821

- 8 erl tUOttajaa lomake 2

ohie, opas tai suositus 244

[ J Pllotln Slsa”ot opetusmateriaali 1

oraganisaatiotieto 551
H H a projekti tai kampania 3
- 15 alneIStOtyyppla tapahtuma 26
. . . . testi 25
— 8 aineistolahdetta EEES :
tietosivu 1361
I tilasto 1
- 1700 SlsaltOkOhdetta tutkimustoiminta 78
usein kysvttva 2
vhtevstieto 2
Julkaisijan mukaan
Diabetesliitto 116
Duodecim Laakarikiria 582
Kansanterveyslaitos 1835
Oulun Omahoita 28
Savonia-
ammattikorkeakoulu /
Terveysala Kuopio 137
Terveyden edistdmisen
keskus 96
Tvéterveyslaitos 139
UKK-instituutti 276
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Miksi TerveSuomi perustuu
semanttiseen webiin?

Seltsemgn syyta é
semanttiseen webiin G

« ”Alykkaammat” sovellukset inmisille

Yhteentoimivat jarjestelmat (interoperability)

Siséltojen uusiokéytto sellaisenaan semantiikan kautta
Siséltojen yhdistely ja linkitys (content aggregation)
Sisélléntuotannon tehostaminen hajauttamalla
Kielirajojen ylittdminen

Hajautettu hyddyntaminen verkkopalveluina (mash-up)
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Miten tasta eteenpain?

|\
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e Pilottijarjestelman tuotteistushanke menossa
— KTL julkaisee lopullisen tuotteen helmikuussa 2009

e Sisalléntuotannon kaynnistaminen
— Laajan kansallisen yhteistydverkoston kautta

Palvelun prototyypin
julkistustilaisuuden ohjelma

0\

7

lia ‘1 1
13:00 | Tilaisuuden avaus
Eero Hyvénen
Prof., tutkimusjohtaja
TKK mediatekniikan laitos ja
HY tietojenkiisittelytieteen laitos
13:05 | Kansalliset terveystietohankkeet verkossa Esittelyt
13:05 | Eija Hukka Kansalaisen terveystietoportti TerveSuomi.fi
Projektipaallikks Kansallisen kehityshankkeen esittely
Kansanterveyslaitos hittp://wiww.tervesuomi. fi/
13:25 | Tuula Kolari Jirjestdjen terveysportaalihanke TerveSuomi.fi:n
Projektikoordinaattori rinnakkaishankkeena
Terveyden edistimisen keskus Tekry 1y hetp://www.tekrv. fi
TerveSuomi.fi portaali Visio ja sen toteutus
13:45 | Eero Hyvénen TerveSuomi — suomalainen terveystieto semanttisessa
Prof., tutkimusjohtaja webissi
TKK mediatekniikan laitos ja http://www.seco.tkk.fi/applications/tervesuomi/
HY tietojenkisittelytieteen laitos
14:10 | Kim Viljanen TerveSuomen semanttinen sisillontuotanto ja ONKI-
Tutkija ontologiapalvelut
TKK mediatekniikan laitos http://www.vso.fi
ht v seco tkl.fi'services/onlkd/
14:30 | Osma Suominen TerveSuomi-portaalin suunnittelu, toteutus ja
Tutkija demonstraatio
TKK mediatekniikan laitos http://www.seco.tkk.fi/applications/tervesuomi/
15:00 | Tilaisuuden piiitos
. .
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HealthFinland
- Finnish Health Information
on the Semantic Web
B orantic CompUiing Hesearch Group (Beco)
Helsinki University of Technol_o?(y (TKK) and
University of Helsinki
Finland

http://www.seco.tkk.fi/
eero.hyvonen@tkk_fi
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Background of HealthFinland

\

\ -

e FinnONTO — National Semantic Web Ontology Project in
Finland [1]

— Creating a national infrastructure of ontologies
— Creating ontology services for utilizing them cost-efficiently

»
— Creating demonstrations of practical applications

» “Eating out own dog food”
» e.g. MuseumFinland [2] and HealthFinland [3,4]

[1] Hyvonen et al: Elements of a National Semantic Web Infrastructure (invited paper).
Proceedings of ICSC-2007, Irvine, USA, IEEE Press, 2007.

[2] Hyvénen et al: MuseumFinland - Finnish Museums on the Semantic Web.
Journg| ij Web Semantics, vol. 3, no. 2, pp. 25, 2005

[3] Hyvonen et al: HealthFinland - Finnish Health Information on the Semantic Web.
Proceedings of ISWC-2007, Busan, Korea, Springer-Verlag, 2007.

[4] Osma Suominen et al.: User-centric Faceted Search for Semantic Portals.
Proceedings of ESWC-2007, Innsbruck, Austria, Springer-Verlag, 2007.

.
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The Semantic Web is Here Z
\:‘
ledia 'l 1 78
— Content perspective: A new metadata layer on the web describing i
contents in terms of shared vocabularies, i.e. ontologies ®
» Web as a global database system %C
« Web of data vs. Web of pages
— Application perspective: Machine understandable web
« The meaning (semantics) of contents acces. Lt
« Enables human usage Rules Frool
— Intelligent web services rm';ff\l;rk B
— Semantic interoperability — E 2
— Techological perspective: Ontology :H
Next layers above XML Ontclogy R =
« Generic W3C standards: Metadata ADF Schema
RDF, OWL etc. HEEMES

« Domain specific

standards (Tim Berners-Lee, 2003)

L 9 oo ‘?};“" SeCo— |
A
Outline of Talk ‘G

e Problems of Mediating Health Information on the Web
— Citizens perspective
— Publishers perspective
e Solution approach: semantic web + distributed content creation

— HealthFinland — Finnish Health Information on the Semantic
Web

» A semantic portal with distributed content creation
— Demonstration of the semantic portal
e Conclusions

N \— ‘.6;1.? SeCo—|

http://www.seco. tkk.fi 16




Problems of Mediating Health A
Information on the Web \é _
lia 'l 1
e Citizens view
e Publishers vies
Problems of Mediating Health A
Information: Citizens view \é

e Content discovery

— May need knowledge about publishing organizations

— Mapping user needs on contents may be difficult

» E.g. citizen’s vocabulary vs. doctor’s vocabulary

Outdated and missing linkage
Content aggregation

— Need content from different perspectives

— Mismatch between citizens needs and content production
Quality of content

— Trust-worthiness

— Coverage, up-to-date info
Matching end-user’s expertise level

—.Citizens’ vs. experts’ content

N \— ‘.6;1.? SeCo—|




Problems of Mediating Health g
Information: Publishers view \é

\

>

e Duplicated work
— Organizations producing overlapping content
e Difficulty of reusing content
— Contents created for one purpose/application only
— Cannot be reused easily in other systems
e Internal and external link maintenance
— Laborous and expensive
e Indexing (annotation) problems
— Laborous and expensive
e Quality control
— Content creation process
— Content
—.Metadata

HealthFinland Semantic Portal
Solution Approach

"\

» Using semantic web technologies
— For semantic interoperability of content
— For creating "intelligent” services to citizens

 Using and supporting distributed content creation
 Prototype ready, publication September 12, 2008

N ‘.6;1.;?" SeCo— |
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Goals of HealthFinland |

e Citizen’s view
— Global view to health information from different organizations
— Aggregated view to information from different organizations
— Intelligent services
» Semantic search
e Multi-facet seach using user-centric views
e String search based on ontologies
» Semantic browsing
e Semantic recommendations of related information
e Associative browsing based on ontologies
e Publisher’s view
— Rationalizing content creation by eliminating redundancy
— Enriching content with other providers’ content
— Automatic and dynamic content linking
— Reusing global services cost-efficiently as Web 2.0 mash-ups
— Using centralized ontology services for indexing

- n
‘ Vi SeCo— |

HealthFinland /
- Finnish Health Information on the Semantic Web f/ﬁ‘
System overview \ @
Media Techn
CONTENT PRIMARY CONTENT SECONDARY END-USERS
CREATION APFLICATONS HARVESTING AFPPLICATONS

Portal 1

WY,

=y

=Ny e

A Global RDF . ';:"
—_— Ve iler

vt w. O
/ / Enhanced

e Portal 2

Mash-Up

Portal

HealthFinland Metadata Schema
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|
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Technical Solution: Components

£\

e Metadata schema for health information (web pages)
e Ontologies for filling in values in the schema
e Content creation tools

Metadata harvester for collecting and transforming

metadata from databases

Metadata validator

SAHA-editor for annotating content

» Can be partly automated using information extraction

tool POKA

.

ONKI Ontology servers attached to SAHA using AJAX
e Semantic portal HealthFinland
— Semantic search

—_Semantic browsing

Metadata Schema in HealthFinland

Table 1. HEALTHFINLAND Metadata Schema. Obligatory fields are marked in bold. Cardinali-

ties are presented in the column C.

\}

\A‘

Name OName T [Value fype [Value range
Tdentifier dezidentifier I |URT
Locator ts:url 0..1|{URL
= |Title de:title 19 [Free text Non-empty string.
§ Abstract determs:abstract 1% [Free text Non-empty string.
z |Language I 1..*|String RFC 3066
Z | Publication 1 |String WICDTF (ISO 8601)
:E Acceplance time 5:date Accepted | 0..* | String 'W3CDTE (ISO 8601)
% |Modification time | determs: modified 0..*|String W3CDTF (ISO 8601)
S | Publisher dezpublisher I.*|Instance | foaf:Organization
Creator de:creator 0..* | Instance foaf:Organization, foal:Person or foal: Group
Subject de:subject 1..*|Concept YSO, MeSH and HPMulti Ontologies
= |Audience determs: audience 1..*|Concept Audience Ontology
2 |Genre ts:genre 1..* |Concept Genre Ontology
Z |Presentation type |de:ty I.*|Concept  [DCMI Type vocabulary
;: Format 1 [String TANA MIME types
= Medinm 1 |Concept Medium Ontology
= |Spatial coverage | determs:spatial 0..* [String or DCMI Point, DCMI Box or Location Ontology
z concept
5 | Temporal coverage | determs:temporal 0.*|String or  |W3CDTE, DCMI Period or Time Ontology
concepl
Part of determs:isPartOf 0.*|Document |URI
Rights derights 0..* [Free text or|URI or textual description
w document
£ |Source dezsource 0..* [Free text or|URI (e.g.. ISBN) or bibliographical reference
k] document
2 |Reference determsireferences [0, [Free text or|URI (e.g.. 1SBN) or hibliographical reference
document
Translation of ts:isTranslationOf 0..*|Document  |URID
Format of determs:isFormatOf  |0..* |Document | URIL

-
‘%\ wawiy © Multilingual values are allowed, but only one value in each language.
N

*;}:;.f'SeEa—




Ontologies in HealthFinland A

e Finnish General Upper Ontology (YSO)
— >20000 concepts
— good for everyday terminology

e Medical Subject Headings (MeSH) @ @
— >20000 concepts

— good for clinical healthcare @ w ' '

(diseases, anatomy etc)

e European Multilingual Health Promotion Thesaurus (HPMULT]I)
— 1200 concepts
— concepts specific to health promotion

e We had to map these to create one large ontology

http://www.seco.tkk.fi
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A Problem of Using Ontologies é
\rﬁ

e Existing ontologies / thesauri used for annotation
— alot of useful structures can be utilized
— existing metadata uses these anyway
— interoperability
e Complex ontologies not suitable for ordinary citizens
— made for a different purpose (e.g. indexing scientific articles)
— expert terminology
— unintuitive hierarchies and groupings
— everything in a big hierarchy — not facet-based

e Need intuitive navigation structures for end-users [3]

[3] Pollit: The key role of classification and indexing in view-based searching.
Technical report. University of Huddersfield, UK (1998)

- http://www.seco.tkk.fi
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Example of the problem

\

N

e My 70 year old aunt is depressed. How can | find information
about mental ilinesses in elderly people?

MeSH Tree Structures - 2007

Anatomy [A]

Organisms [B]

Diseases [C]

Chemicals and Drugs [D]

Analytical, Diagnostic and Therapeutic Techniques and Equi t [E]
Psychiatry and Psychology [F]

Biological Sciences [G]

Natural Sciences [H]

Anthropology, Education, Sociology and Social Phenomena [I]
10. X Technology, Industry, Agriculture [J]

11. Bl Humanities [K]

12. B Information Science [L]

13. Il Named Groups [M]

14. I3l Health Care [N]

15. I} Publication Characteristics [V]

16. Geographicals [7]

Fade I I

bl

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

HealthFinland Portal: A
Faceted Browsing \,,4

Media 'l 1
e Faceted browsing very useful and usable in earlier portals
— Flamenco [4], SWED [5], MuseumFinland [2] ...
e New idea in HealthFinland
— Created intuitive facets and categories for end-users
— End-user interviews, card sorting [6,7]
e Mapped end-user facets to indexing ontologies
— Separation end-user’s and indexer’'s vocabularies

[4] Hearst et al: Finding the flow in web site search. CACM 45(9) 2002

[5] http://www.swed.org.uk

[6] Rugg & McGeorge: The sorting techniques: a tutorial paper on card sorts, picture
sorts and item sorts. Expert systems 14(2) 1997

[7] Suominen, Viljanen, Hyvonen: User-centric faceted search for semantic portals.
ESWC-2007.

-
.

]
Wi SeCo
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Facets and Categories

7\

Topic

e.g., smoking, alcohol
* Catastrophes

* Environment

* Epidemies

* Exercise

* Family & Children
* Health at Work

* Addiction & Intoxicants

* Diseases & Symptoms

* Health Services
* Mental Health
* Nutrion & Food
* Food Products
+ Diet
* Nutrients
* Sexuality
* Weight Control
* Violence & Crises

\
Group of People
* Age group
e.g., adult, child, baby, elderly

* Gender
men, women, girls, boys

* Profession / Role
* Special Groups

Life Event

Concepts, e.g., growing up, death, pregnancy

Body Part

Concepts, e.g, teeth, nervous system, heart

Secondary facets:

- Publication type
- Publisher

- Publication time
- Target audience

‘5,1.:* SeCo

. http://www.seco.tkk.fi 29
Mapping Facets to Ontologies \g
e Each category contains a set of concepts
e Categories represented using SKOS vocabulary
— labels: skos:prefLabel
— hierarchy: skos:broader
e Mappings with SKOS Mapping
— skosmap:narrowMatch
e Categories contain documents
— annotated with concepts contained in the category
» or subconcepts (rdfs:subClassOf or skos:broader)
— from all subcategories, recursively
» creating a proper subsumption hierarchy

http://www.seco.tkk.fi




Example mappings

/

N

\\

Facet categories

Weight control

skosmap:n

topc:diet
Xkoi:prefLabel
-

Media Te
Ontological concepts
skos:prefLabe

Weight Loss

skos:prefLabe

mesh:D015431

>wMatch

Energy Intake

skos:prefLabe

mesh:D002149

rrowMatch

skos:broader

skos:prefLabg
mesh:D031204

aloric Restrictio

http://www.seco.tkk.fi
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Content Creation Tools

N\

» Content harvester

» Metadata validator

* SAHA Annotation editor
* ONKI Ontology Server

— ISWC-2007 demo session

(Valkeapaa, Hyvonen, ISWC 2006 WS)
(Valkeapaa, Alm, Hyvonen, JUCS, 2007)

“\éﬁ’ SeCo— |




HealthFinland Semantic Portal

* UNIVERSITY OF MELSINKD
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Kansalaisen portti luotettavaan terveystietoon

suomeksi | p& svenska | in Eng

HAKEMISTOA-O | SIVUKARTTA | PALAUTE | ©

Sijainti: Etusivu

Tervesuomi.fi on vdyld luotettavaan ja monipuoliseen
terveystietoon. Sisdlléstd vastaavat terveysalan tutkimus- ja
asiantuntijalaitokset, viranomaiset ja alan jarjestot.

Aihealueet

Lue lis

Food and nutrition

Everyday exercise, Fitness and

Body mass index, Body weight,
Slimming...

Sexuality
Birth control, Sexually transmitted
diseases...

Family and children
Delivery, Family problems,
Pregnancy...

Intoxicants
oodstuffs,  Alcohol, Drugs, Smoking...

Catastrophes
Chemical accidents...

Epidemies and infectious

Mental health and sleep )
Depression, Self-destruction, Sleep ENVironment
and sleep disorders...

Violence and crises
Marginalisation, Viclence...

Conditions and symptoms
Conditions, Symptoms, Treatment
methods...

Accidents and first aid
Poisoning, Stings, Wounds and

physical activity, Leisure time F injuries..,
exercise... diseases i
] Bacteria, Epidemic prevention, Finding help
Weight control Vaccines. .. Elderly care, Health centres,

Pharmacies...

Air, Harmful substances, Residential
environment...

Occupational health
koulutus, toimintakyky, tyé...

Suurimmat aiheet

Air Pollutants Mutrition Older people Patients People with
an Young adults adults bipalar
SioN epidemic

=}
y fatness mental o
tient relationshio A

Hakemisto

£ Uutiset RSS-virtana
Miled on RS5?

. +
jarjests perustettu

3.2,2006

Maailman kansanterveyslaitosten paajoh
kokoontuivat 29.1,-1,2,2006 Rio je Janeir]

Veroale ei lisannyt elakeikdisten
alkoholinkdyttda

2.2,2006

KTL:n tutkimus ei havainnut merkittavaa
alkoholinkaytin lisaantymista vuosina
2003-2005.

W g-saitis hjoi
tautigenetiikkaan

2.2.2006

Nordic Centre of Excellence in Disease
Genetics pohjoismaisen geenitutkimukser
huippuyksikka.

Vaités 10.2: Kuntoilu, lihavuus ja
sydintautien vaaratekijat

30.1.2006

Vaittelijana liilkuntatieteiden maisteri Katj
Borodulin,

200 000 suomalaisella piilodiabetes
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Figure 2 Portal user interface with semantic search, browsing and recommendations

HealthFinland Index Page \ﬁ
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Conclusions ?

Media Technologm

e HealthFinland is a national level publication channel of
health promotion information on the Semantic Web

— Based on shared ontologies and a metadata schema

e Provides citizens with
— Global and aggregated view to heterogeneous information
— Semantic search and browsing

e Provides the publishers with a collaborative
— framework for sharing content production work
— framework for enriching and linking own content with others
— tools for making it cost-effective
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Publications about HealthFinland

2008 Media Tech:

Osma Suominen: . MSc Thesis,
February, 2008.

2007

Eero Hyvonen, Kim Viljanen and Osma Suominen:
. Proceedings of the 6th International Semantic Web Conference (ISWC 2007), Busan ,
Korea, Springer-Verlag, Nov, 2007.

Eero Hyvonen, Kim Viljanen, Osma Suominen and Eija Hukka: HealthFinland - Publishing Health
Promotion Information on the Semantic Web. International Journal of Health Care Engineering, vol. 15,
no. 5, pp. 325, oct, 2007. Abstract of a longer paper.

Osma Suominen, Kim Viljanen and Eero Hyvonen:
Proceedings of the European Semantic Web Conference ESWC 2007, Innsbruck, Austria, Springer, June
4-5, 2007.

Osma Suominen, Kim Viljanen and Eero Hyvonen:
. Demo track at the European Semantic Web Conference ESWC 2007, Innsbruck, Austria, June 4-

5, 2007.

Osma Suominen, Kim Viljanen, Eero Hyvonen, Markus Holi and Petri Lindgren:
. Jan 26, 2007.

2006

Markus Holi, Petri Lindgren, Osma Suominen, Kim Viljanen and Eero Hyvénen:
. July 17, 2006. Poster paper, 1st Asian Semantic Web Conference
(ASWC2006).
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