Semantic media application with user created content
to enhance enjoying cultural heritage

Sari Vainikainen, Asta Back, Pirjo Nakki
Digital Semantic Content across Cultures
the Louvre, Paris, May 4-5, 2006



VTT TECHNICAL RESEARCH CENTRE OF FINLAND
Content

Project background and the StorySlotMachine application
» User scenarios and screen shots before and after the journey

User experience

Application development
 Utilising media content
 Utilising ontologies and experiences of the ontology based application

Future development opportunities



VTT TECHNICAL RESEARCH CENTRE OF FINLAND

Rich semantic media - Project description

* A project where the potential of the Semantic Web is being explored from the
media companies' point of view

 Media companies have interest in developing new media products and service
concepts

« To utilise the existing media archives to a larger extent
 To give users a more active role in media consumption
-> to combine commercial media content with user created material.

-> to automatically generate media presentations from commercial and
private content.

-> promote the service by making it possible to share content with others
-> make media consumption more entertaining



VTT TECHNICAL RESEARCH CENTRE OF FINLAND

StorySlotMachine application

« To help in choosing a travel :: Matkamasiina :;
. . usivu ekisterdinti
destination and to get background " T —
information relating to the sights  Tervetuloa! I
Salasana:

* To take material with you t0 enriCh e o e o et oo mtinedia [

the VISIt e M muista minut
[

To create your own travel story by
combining existing material with
your own

The application has material
relating to the Ox road of Hame, a A _
historical route in the South of Jas st viels ole Matkamasiinan kayttajs, voit rekistersitya tasts .
Finland
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Use scenarios

» Before a trip
» Search places and sights the user is interested in
« Search background information of selected sights
» Play with content objects

« Content is offered as theme stories (like historical events and life
stories) which user can select to build a collection - Travel plan.

» Create travel plan (slide show & printed version)

 During the trip

» The travel plan can be utilised as a guide material during the trip (at the
moment in printed format).

» User take photos, write notes

 After the trip
* The user may add his/her own photos.

e Combine commercial as well as content of other travellers with his/her
own content

« Search for additional information (background information, facts)

» To make automatically travel story (slide show & printed version) based
on chosen content.

« Share their content and travel story with others. V77
A
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Before the trip: Choosing places and sights to visit

:: Matkamasiina :;

Etusivu Omat

Toisten

Matkasuunnitelma

paikkakunnat

Valitse matkakohteet

Hameen harkitie

Kohdevalinta
Paikkakunnat:

Forssa =
Hattula
Kaski TL
Lieto
Loppi
Marttila
Renkao
Somero
Tammela
Tarvasjoki

=

siirra ==
<= siirra

Walitut kohteet:

Hameenlinna

o

Aloita
matk:
kahte

Walits
'siirrg’
klikka
kartal

MNuaolill
valith
Jarjes

:: Matkamasiina :;

The list of the chosen

Etusivu Omat Toisten

=] [Kaikki nahtavyydet =] Hae|

|Hémeen|inna

Hameenlinna

View pictures

Tykistomuseo

-

Sotahistoriallinen erikoismuseon sisd-ja
ulkonayttelyalue vanhassa kasarmimiljéossa
linnan alueella. Tykistdn ja Suomen historiaa
1400-luvulta tahan paivaan, mm. 90 erilaista
tykkid, Multimediaesitys "Talin-lhantelan
suurtaistelut kesalla 1944", uutena
multimediaesityksena Ilomantsin
mottitaistelut kesalla 1944, svainna kesaisin
paivittain klo 10-18, talvisin paivittain klo |
12-17. Museckahvila Café Katri

Lisaa amiin kohteisiin

Palanderin talo

Kotimuseo, joka esitteles hameenlinnalaisen
kaupunkilaiskodin elamaa ja tunnelmaa sadan
vuoden takaa. Asuinhuoneita juhlavasta salista
kotoiseen kydkkiin. Pieni pukundyttely ja
puutarha perinnekasveineen, Talossa likutaan
opastetuissa ryhmissa, jotka 13htevat puolen
tunnin valein lipunmyynnista, Avoinna kesaisin
ma-su klo 12-15, talvisin la-su klo 12-15,

sights

Short description of the sight

v

Yalitut kohteet:

= Hameenlinna

E Aulangon
luonnonsuojelualue

B Himeen linna

B Sibeliuksen
syntymakoti

B “ankilamuseo

=1 omin kentesin €7 Add sights that you are interested in into the

list

vVIr
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Search background information of selected sights

:: Matkamasiina :;

Etusivu Omat Toisten
- Theme stories
teematarinat
Teematarinat Choose theme

Choose Slght Yalitse nahtavyys ja teema, joihin littywid tarinoita haluat Matkamasiinan

nayttavan,
\4 [Mahtavyys] j [teema] j Hael

[nahtawvyys] [teemal
Hameenlinha :
: Y ankilamusen  |Elamantarinaita
Sibeliuk=sen syntymakoti Luontoa ja elaimia ---E:-
Hameen linna Menneisyydestd nykypaivadn
Aulangon luonnonsucojelualue Satuja ja tarinoita
Sodat
Taidetta ja kulttuuria

Teematarinasi:

+# Yankilamuseno

+ Sibeliuksen
syntymakoti

+ Hameen linna

+ Aulangon
luonnonsuojelualue

Themes:

Life before and now
Life stories

Nature and animals
Historical events
Fairytales and stories
Wars

Art and culture

VT
r
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Create theme stories

Theme label: Life stories :
Include a theme story into

your travelling guide

EIEMW

r Sibelius, Jean [i-teksti] [i-kuwva]

Sibelius Jean

Play with the content:

Sibelius [sibe: "-, taw. sibelius], Johan {Jean) Julius
Christian {1865-19577, saveltaja, fil. tri h.c, {1914,
prof. {1916Y%, Jean Sibelius oli ensimmainen
maailmanmaineeseen kohonnut suomalainen
saveltdja. Erityisesti arkesterisdveltdjand han kuuluu
musiikinhistarian huomattavimpiing kaikessa
omaperaisyydessaankin hanen sinfoniansa ja
sinfoniset orkesterirunoelmansa avat tarkeita
walittajia sirryttaessa klassisesta ajattelusta kohti

* View pictures and
videos (commercial
and user created)

* View and build

madernismia. Lisaksi Sibeliuksen tuotannolla an theme stories
historiallinen merkitys Suomen poliittiseen ja kulttuurilliseen |t59na|5tﬁ_,fm|5|aer'|
johtavassa kehityksessa,

 Try different themes

Johan {Jean) Julius Christian Sibelius syntyi 8.12. 1865 Hameenlinnassa
|35karin poikana. Poikavuosinaan han opiskeli pianon- ja viulunsoittoa, ja
tuolloin syntyivat myos ensimmaiset savellykset, Tultuaan 1885 ylioppilaaksi

Hameenlinnan lyseosta Sibelius aloitti oikeustieteen opinnot Helsingin
vlinnictnecsa: sittammin ne kbintenkin 13ivat kesken Samaan alkaan kian

= VIT
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Some of the themes
include subcategories.

For example, history is
divided into historical
periods.

If there is some content
relating to a category,
the category is shown to

user, otherwise it is left out.

More on theme stories

Esihistoria

" Hameen harkétie tuhatvuotinen valtavayla Eurooppaan [i-teksti]
[i-kuwa]

Hameen harkatie tuhatvuotinen valtavayla
Eurooppaan

Tul tau tupakliralla -kansanrunosta tutty Himeen
Harkgtle on Suomen varhaishistorian tarkein e,
Ham&idists korpea ja varsinaissuomalzista
Jolkimaisemas halkovas reittid ovat kdyttinest niin
kaupniaat, sotilaat, prhinvaslitaiat kuin kuninkaathin
- ensimmalsen kerran jo vikinkiaikaing, v tuhat
wuoltta sitten, Tuosta gjasta mulstutiaa meitd mm.
Liedon Vanhalinha, joks mainitaah athoana
suomalziskohteens myds Euroopan Neuvaoston
Julkaisemassa villkinkireittionnaassa.

Kauppareittind Harkatien varhaishistoria nivoutuu

Birkan suuruudenaikaan. Ruotsissa, Malar- jarven saarella sijainneen Birkan
kauppiaat ja Yarsinais-Suomen aukkaat kavivat vaihtokauppaa jo 200-
luvulla. Koska varsinaissuomalaisten omat erialueet alivat rajoitetut,
hankkivat he birkalaisten haluamia erametsien turkiksia sisdmaan

hamalaisilta. wastineeksi hamaldiset saivat aseita, koruja, metallia ja suolaa.

Tama wvaihtokauppa antoi sysayksen Harkatien synnylle,

Keskiaika

Ruotsin vallan aika

b

bl

'.r



Saving the travel plan

Travel plan Matka Hameenlinnaan

Photos and o

descriptions of Héimeenlinna: Vankilamuseo
the chosen
sights

>
Theme stories

The travel pIanM— i

available as a
slide show and a
printable version

W linnan alueella sijaitseva erikoismuseo, joka esittelee vankilaelamaa

| 1870-luvulta 1990-luvulle. Kaynti alapihan kautta. Nayttelyt esittelevit

- vankeinhoidon vaiheita ja historiaa. Vankilamuseo sijaitsee Hdmeenlinnan
' vanhassa laaninvankilassa, josta viimeiset vangit siirrettiin uusiin tiloihin

. wvuonna 1993, Avoinna joka paiva klo 11-17.

Kuwan lahde: vksityinen

Hdmeenlinna: Sibeliuksen syntymikoti i

Can be used during
the trip as guide
material.

Hameenlinnassa 8.12.1865 syntyneen saveltdjadmestarin lapsuudenkodin salissa voi
I hiljenty& hetkeksi nauttimaan Jean Sibeliuksen musiikista. Avoinna kesaisin klo 10-16,
| talvisin klo 12-16

Kuwan lihde: vksityinen

— &
r
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After the trip: Travel story (private and commercial content)
Uploading content and adding metadata

Who the photo

can be shown to
(all, family)

Keywords
» Tags suggested based
on the ontology

» User's own freely
selected tags

T

Genre

Save >

Additional metadata

Kuwvan perustiedot
Maht&wyys:
IHémeen linna j

Makyy seuraaville rhmille:
ficzikki

kaikkiperheenjdsenet luokkatovernt

Kuwvan lisatiedot

Avainsanat:

[Tiililinna
Hippalot Keskiaikamarkkinat Linnajazz P&asidismarkkinat Tuomaan markkinat
Eukkotorni kes3 kevat syksy falvi

Kuvatyyppi:
[Rakennuskuwvat

Maisermakuwat
kasvikuwat Muu

HistoriallisetYalokuwat
Elainkuvat Esinekuwvat

Henkilokuwat
Uutiskuvat

Symbolikuvat
Taideteokset

[E Tallenna tiedot

VT
r
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Searching additional information

Kirjoita tekstit ja lisaa sisaltoja
Combining own Harmeenlinna Hameen linna
content with Héameen linna
commercial and

other users'
content

Aulangon luonnonsuojelualue

Media content

Selaa Matkamasiinan sisaltoja

+ Theusercan
browse through the
available photos

User's own——— _
and videos.

content

They can be added
to the travel story.

Kuvateksti: Lisda kertomukseen |

Text ——»

E Tallenna

-+ Selaa muita aiheeseen littyvid sisaltdja: kuvat | videot | tekstit

-+ Tasmahaku
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Combining one's own content with commercial and other users content

Additional
photos, videos
and texts can be
searched and
add to travel
story.

...'.._;!

Lis35 kertomukseen

Lisaa kertnmukzeenl Lisa3d kertomukseen

Lis33 kertumukSEenl

— Tasmahaku WT
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Content can also be
searched with the
help of tags, both
user's own tags and
tags suggested
based on ontology

Selaa Matkamasiinan sisadltoja

kKuwvateksti: Lisaa kertomuksesn

= Tallenna

-+ Selaa muita aiheeseen littyvia sisaltoja: kuwat | videot | tekstit

-+ Tasmahaku

| Hae

Omat avainsanat:
Tiililinna

rMuut avainsanat:
Brahe Pietar Grip Joninpoika Bo Jaarli Birger kustaa III Margareeta Sture
Sten vanhempi Tott Aake Yri@ndnpoika Tott Akselinpoika Erik Tott Ingeborg
Adakentytdr Yanajavesi Hameenlinna Yankilamuseo Tykistomuseo
Sadstopankkimuseo Linnanpuisto Linnankasarmit Kansallinen kaupunkipuisto
Historiallinen museo Hakoisten linnavuori kesd kevat syksy talvi Hippalot

keskiaikamarkkinat Linnajaze Padsidismarkkinat Tuomaan markkinat
Eukkotorni Tiililinha




VTT TECHNICAL RESEARCH CENTRE OF FINLAND

After a trip: Create travel story

Himeen linna

Travel story

Created by
combining user's
own content with
commercial
content

BT S

Can be viewed
as a slide show
and printable
version.

LT

[edellinen] [seuraaval
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| Hameen héarkatie -retki |

User needs and expectations

» Studied with interviews and prototype tests
« 32 schoolchildren (12-18 years old), 4 teachers

* Requirements for the system (in the context of school excursions)
1. arouse interest and offer necessary facts in beforehand
* illustrative view to contents, e.g. a map
2. enable experiencing the stories on the trip
3. give additional information about
 the themes studied & themes NOT possible to study on the trip
4. support creating a personalised travel story (during/ after an excursion)
5. enable rich metadata about texts and pictures
« also memories and feelings
 details, comments and hints for other travellers
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User test results

confusing

pleasant

pleasant but
confusing

o User experiences
+ more pleasant than traditional search machines
+ relevant content easily as stories
+ adding metadata into own pictures was intuitive
- the idea of mixing own and media content was not clear in the prototype
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Media content

 The commercial media content of the pilot consists of

newspaper articles and images

encyclopaedia articles

articles from the Hame Ox road magazines

mainly general content that is not directly connected to the sights

meant for background information, not specific travel information like
opening hours or prices.

* Requirements for ontologies:

The domain ontology needs to include knowledge of how different
concepts like persons, events, objects and nature are related to the
target area. Based on that information, also general media content
can be searched and utilized.

Different types of content -> requirements for implementation

 different metadata vocabularies (newspaper articles -> IPTC,
encyclopaedia -> their own)

* multiple media formats

VT
r



StorySlotMachine ontologies

Target ontology | [ Media ontology Presentation ontology

Describes the knowledge Describes the media content. Contains the knowledge of what kind of media
related to place, route or content (subject, genre, time) is searched for
sight. The target ontology DC and IPTC Newscode are presentations in relevance to places of interests.
contains information that utilized in determining the Presentations (e.g. background information for a
has relevance to places of relevant information for the travel plan) are based on themes like everyday
interest like persons, application. life now and before, stories and fairy tails,
events, objects and nature. historical events, art and culture, life stories,

news, nature, and wars.

YSA ontology .

An ontology based on YSA - a Finnish language general-purpose Time OntOlOgy

thesaurus is utilised as kind of upper ontology for classifying the Time-ontology defines a taxonomy of
knowledge and subjects of the media content. The idea is to different time eras and periods by
replace this later with YSO (Finnish General Ontology), which is intervals. It is based on the ontology
under development, but was not available when we created the developed in the MuseumFinland-project
demonstration. (http://museosuomi.cs.helsinki.fi)

IPTC

IPTC ontology is used to determine the subject of
newspaper articles. The ontology is based on IPTC
ontology developed in the Neptuno-project
(http://nets.ii.uam.es/neptuno/iptc/).

Wsoy Facta ontology

The content of the Finnish encyclopaedia
called Facta uses its own taxonomy.
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Searching content for theme stories

» Target, media and presentation ontologies are connected to each other by the
concepts of upper YSA-ontology.

* The knowledge of the target ontology and the search rules (determined with
presentation ontology, java application and SPARQL queries) are utilised in offering
relevant media content to users.

» Media content is not linked directly to the various themes. The criteria of how
the media is combined with a theme (subject, genre, time) is determined in the
presentation ontology.

* The Java application creates SPARQL queries for searching relevant media
content based on the knowledge of presentation ontology.

e Searches utilise

» a) the knowledge of target ontology (e.g. Life stories -> persons
related to the sight).

* b) subjects related to themes (e.g. Wars)

» () restrictions like time (e.g. Historical events) or genre (e.g. Stories
and fairy tails)

* The advantage is that the search criteria are not hidden inside the Java code,
but they can be changed by changing the instances of the ontology. Also,
themes may be created, changed or deleted by changing the classes of
ontology or it's instances.

VT
r
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Searching commercial content to complement user's own content

» Offering media content to complement user's own content is based on the
metadata (place, sight, tags) given by user at importing and the knowledge of
target ontology.

» First, the media content that is related directly to the sight is searched. After
that more general media content relating to events, persons and places are
searched for.

* The relevance of the media content is determined based on the order of the
searches (searches vary from exact search to more general searches).
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Benefits of ontologies

» Ontology makes it possible to search content from multiple directions (sights,
events, persons etc.).

» Also general media content can be utilized.

« Same content can be utilized from different angles, e.g. to create different
views or themes about the historical roads according to interest of user.

» For example user might be interested in the historical places and events
of the Ox road during the 19th century or he/she is interested only in
churches during the trip.

» The work done gives plenty of possibilities to study different ways of
visualisation to show available content in interesting ways. This includes
using timelines, cause-effect diagrams, dialogues, trees, maps of related
resources.

* Ontologies are utilised in the automatic production of aggregations

* The benefits of the automatic linking of content become significant when the
amount of the content is large and increases continuously.



Future development opportunities

» StorySlotMachine can be used as a platform to test

 users (travellers and service providers) as knowledge providers
(populating the instances of ontology)

« adding knowledge should be easy e.g. with help of tags.

* In the current system, users can add tags to describe their
content, but tags could be utilised also more widely, for example,
to describe media content, travel plans, and sights.

« We'll need mechanisms to combine tags with more formal
semantics and to analyse the reliability of user generated
knowledge.

e user experiences and expectations, for example how the users want
to mix and play with media content, and how they would like to share
their work with each others.

 collaborative storytelling

» creating one travel story from contents of all group members
 real time travel story

 topical and updating information



Future development opportunities

» Development of commercial travel application. Additional features are
needed such as

» exact travel information (like opening hours, prices)
 map and mobile user interface
 collecting feedback (rates, comments, recommendations) from users
» Development of a learning application, for example for teaching local
history.

» The application that is being built in the project deals with travel related
content, but similar applications could be built for different topics such as
hobbies or collecting glimpses of life during different time periods.
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Questions or comments?

e Contact information;

VTT / Media and Internet
http://www.vtt.fi/palvelut/clusterl/topicl_3/media_internet.jsp

Ms. Sari Vainikainen
sari.vainikainen@vtt.fi
+358 20 722 4507

Ms. Asta Back
asta.back@vtt.fi
+358 20 722 4536

* Project web site:
http://virtual.vtt.fi/virtual/proj2/rise/



