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1. Background

Vast online information environments
many different natural languages
Vocabulary mismatch

hard to guess the best search keys; leads to loss of search
effectiveness

especially in foreign languages
hard to know word forms, compound treatment
Other problems — depending on one’s search environment
collection dependency, metadata dependency
engine and query language dependency
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2. Ontologies

Ontologies model semantics
concepts
rich relationships
support inference
application means resource annotation
closely related to thesauri

Ontologies can solve the vocabulary problem!

represents the semantics of resources (documents) better than pure
natural language

retrieval becomes correct and accurate

desired: a universal world model, and a controlled language for
description and reasoning about this model
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Issues in Classification and
Indexing

Index languages -
modeling - coverage, viewpoint
maintenance - ageing, cost
Indexing -
specificity, exhaustivity, consistency

cost - where paid, who pays?
The over-specificity the devices created often lead to poor recall
and thus they were soon mostly abandoned

Any Room for Ontologies?
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3. Searching Unannotated Text
Collections through Ontologies

Searching ontologies can
provide conceptual organization

support direct access to textual content
translate between concepts and textual variation
translate between natural languages
hide search engines / query languages

may support other media / structures / features

be light-weight, narrow, and no world models
personal, group or small community support
versions, mutually incoherent, easily modifiable

casily disposable, perhaps tradable
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Three levels

Conceptual level F ore St lIl du StI'y
Concepts
Linguistic level 1
Search keys forest industry
/V\ paper industry
Codes :
Search terms &  Search words saw mill
abbreviations

— A

String level T pl(S aw, mlll)

Character strings

/\ al(industry)

String patterns String constants pl(paperl, tehdas)
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QUCCOQO: Principles

QUCCOO: QUery ConstruCtion with OntOlogies for
direct content access

Based on the three levels ...

Aims to provide independence of ...

expression variability (nutraceutical?)

natural language (French?)

collection (intranet, Web ,...)

indexing (lemmatization, compounds?)

availability of metadata & world model

engine & query language (Lemur, Trip, Google, ...)
You just select your concepts, targets and go!

Point, click and go
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QUCCOQO: Status

Web application, uses state-of-the-art Servlet
technology

Supports diverse full-text database engines (Trip,

InQuery, etc.) as well web search engines (e.g.,
Google)

Supports diverse collections
Intuitive; simple interface to access information

Supports multilingual search and various index
types
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QUCCOO: Architecture

Client- Applet Server-Servlet
query Request %l -
N Concepts Java Postgress
c Results Concepts | | servlet RDBMS
£ ¢ 1. snippet
¢ 2. snippet
@ Ontology server
— C Results
L. 5 Results Expanded Query
I: c n. snippet
: C >
(Lownkeys ) DDB DDB DDB Web
TRIP InQuery § | Lemur Google

Document servers
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4. ShOE: Creating ontologies

Search Ontology Editor - for creating ontologies
supports the 3 layer architecture of QUCCOO
intuitive; easy to learn and use
automatic support for the human editor

Multilingual 1n many aspects
GUI, User Interface language can be changed

Concepts names can be edited/displayed on-the-fly in
different languages

Expressions can be edited/displayed on-the-fly in
different languages.
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ShOE: Implementation

Well-designed modular object-oriented
architecture based on MVC paradigm

Platform independent; written 1n Java

Flexible; e.g. uses XML as file format,
configurable tables, with XML configurable menu
structure

Robust
Extensible via Plug-ins
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6. Conclusion

ShOE and QUCCOO are one answer to problems in
semantic information access
light-weight disposable search ontologies for full
content access
independencies of:
collections (partially), indexing ways,
availability of metadata / annotations
changes of needs, variability of "world models™
search engines, query languages
vocabulary variation and natural languages

a compromise, different from semantic annotation or
indexing, with control at the user end
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User testing
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Cross-language Web search

Test persons

40 students from the University of Tampere and Pirkanmaa
polytechnic

Ontology

Combination of two ontologies: Food concepts and geographical
concepts

2 interfaces
QUCCOO + interface without ontology (basic Google search)

4 simulated search tasks
Two tasks with one interface and two with the other
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Analysis

Log files
Queries

Relevance assessments (scale 0-4)

Questionnaires

Opinions about ontology and Quccoo-interface
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Results: search success

No significant difference between systems

QUCCOO performed better when strong query
structure was needed (“alcoholic beverage™)

In most self-formulated queries no phrases were
used

— QUCCOO helps persons who are not used to
formulate structured queries
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Results: opinions

”Structure of the ontology was logical”

“Finding search concepts needed in the
tasks 1n ontology was easy”

”Using the ontology was effortless”
92 % agreed 1n all
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Results: opinions

32/40 thought that QUCCOO-interface was easier
to use

32/40 liked QUCCOO better
Why?
Helped users to clarify task topic and to find related
search keys

Made cross-language search easy (in 80% of direct
searches some dictionary was used to help query
formulation)
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Semanttinen web kansalliseksl volmavaraks
FINnONTO(2003-2007) hankkeen visio jatulokset
25th January 2008

OntoClass
Ontology based Classification
System

A tool for automatic document
classification

Feza BASKAYA

University of Tampere
Department of Information Studies
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Ontoclass,Ontology based
Classification System

Classify text documents

Standalone and web versions

Cross-language classification capability
Visual presentation of the classification results

casy to comprehend and easy to interpret
based on the visual comprehension faculty of the user
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Ontoclass,Ontology based
Classification System

Consists of the following processes:

Text preprocessing (lemmatizing stemming,
etc.)

Mapping the document to Ontology
Weight propagation 1n ontology tree

Selecting Winner concept(s)
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Ontoclass, Ontology based
Classification System

Keywords, Stopwords
Document
Concept names,
Expression names,
etc... Preprocessing

reprocessed
Document

Keyword:, Stopwords

Concept name-,
Expression name-,

etc...
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Ontoclass, Ontology based
Classification System

Document

Classification
results:

{C3,C8,C1,C5,...}

Weight propagation
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OntoClass
User interface (Standalone version)

£ OntoClass

Searchin Tree: |

ES

@ concepts_of_food_industry
@ food _supervision
& food

9 @ food_tisk factor

@ anirmal_disease
@ toxic_substance
@= poisoning

o Q cause_of_food_poisoning
& parasite

@ Q Fricro-organism
@ hacterium

o= Q WirLs

@= foreign_rmatter
& trade
@ transport
& |egislation
@ food _laheling
leanliness

| |Migerilaisen siipikarjatilan hoitajaa ei lintuinfluenssa pelata.

EB)X]

Lintuvirus leviad Geargiassa ja Migerissa

iGeargia vahvisti maanantaing, ettd sen alueelta on ldydetty vaarallista lintuinf
Tartunta on varmistunut myds uudesta maasta Afrikasta. Maailman kKéyhimpii
Myds Sweitzistd muuttolinnusta on ldydetty HE-twpin virus. Tarvitaan vield lis
Euroopassavirus on muuttolinnuissa levinmyt ainakin [taliaan, kreikkaan, Slo
Hak1 an lintujen virustauti, joka tarttuu ihmiseen vain erittain harin. Tautiin
Suomesta virusta ei ole vield tavattu. WVaikka virus [evidisikin muuttolintuihin S

HE-REUTERS-AP-STT-DFA

Classify
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OntoClass (Web interface)

¥) Morilla Firefox
File Edit View History Bookmarks Tools Help

<‘J b . @] ﬁ LI http://www.info.uta.fi:8880/QuecooFlexServer/ClikObserver.html b b
» | Lahes luomutuote - Elintaniketurvallisuusvirasto Evira [ - .
Searchil 0nt0||:|gy:| || Hide ... | [ Léhe_s Iut_)n_‘lutuote_ J_os \riljgl?jé on _siirt_y_méssé tavanomaisesta luomutuotani SearcH i iens | F
kasviperaisissa tuotteissa, joita on jo viljelty luomusaanndsten mukaan ...
Add more keywards: | | IE http:/ . evira fifportalfifelintarikikeet/elintaniketistoa/luomuelintanikkest/| Ontology:
> MySpaceTV Videos: Luomutuote Video Channel [C] |http:s'fwww.info.lna.ﬁ:BBBDIQuccooFIexSewem'O.xml i'l
Search Engine:  |GoogleCl... | v | Database: STTbas_.. | ¥ Upload and share videos, find and watch funny clips. vote and comment on y
favorites, subscribe to online video channels, add cool videos to your MySpa £ORCEpE language
Liberality: Query Lang. fi - http:/ivids. myspace.com/indexcfm?useaction=vids channel&ChannellD=22¢ |Finnish |v|
Expansion Le... m User name | luomutuote.com - luomutuote [ | | Classify
— luomutuote com - luomutuote. ... LUOMUTUOTE.COM. Tervetuloa luomi|
Ontologies: Ontologies Onto Lang. English - http:/fwww.luomutuote.com/ -2k - [ Ontology sl
- ¢ [ Ymparistdontologia
=3 Ontalogy = Vinkkilan, Luomutuote "] o [ Jattest
9 [ concepts_of_food_industry Vinkk a iuomutuote on erikoistunut terveelliseen tdsmaravintoon. Tymi or| .
| = S s bl : : | ¢ 7 Luonnonvarat | 3
o~ [ food_superision I3 mGk_llan paatuote, mutta sen lisaksi viljelemme parsaa, mustikkaa ja aroniz o =3 Lucnnonvarajen_kaytts =
& CIfood http:fiweww vinkkilanluomutuote fif -15k - = Uusiutumaﬂoma_t ILuyonnonvarat
: g fgaeond;aaﬁg:};\:je o V?nkk?lén Luomutuote [ . . . . . |3 ¢ [ Uusiutuvat_luonnonvarat
) i Vinkkilan Luomutuote. ... Tautien hoito kasvisravinnolla - Vanheneminen - |~ [ Metsavarat
[ tight_product Vitamiinit. Copyright & 2007 Vinkkilan Luomutuote. Designed by Heikki Liu| o 3 Muut_uusiutuvat_luonnonvarat =
[ oraanic_food http:/fwww vinkkilanluomutuote filterveystieto html -257k - Y Kalat
o [ wholefood . ; - v Marjat
& =3 agricultural_product Luomutuotteet - Luomut - Ellnt_ar\nkz_a -_Ekotuote - Arom%_ = | D Hord
o = food_fat Lupmutuote on luonnonmukaisesti \nl}e!ty. Luomutuote - Elintarvikkeet - E| 3
IS |jf00d_p|'0r1uct Vahts_e Luomu tastal Maks_a verkkopanms_sa: Mordean Solon, ... D Riista
e = http:/fwww._luomukauppa.filverkkokauppa/ 4k - D Sienet
D functional_food D S
[ perishables Iso-Markun luomutila [ S "t g s
¢ [ food_risk_factor Joulukuuset - Perunat - Reseptit - Uutiset. Etsi sivuilta. Arkisto. January 200! : usw Lva energla 1
o [ animal_disease | December 2007. Sahképosti: luomutuote (at) luomutuote (piste) net. g |j\vfg.swarat
o 7 toic_substance http:/Aww luomutuote net/ -11k - Q,Jl?e”f
o= [ poisaoning = = Ymp?r?st?n_hla. -
. 5 Luomutuote [ == = d
9~ [ cause_of_food_poisoning email- info@luomutuote fi. Ajankohtaista. Luomutuote studiossa 6.8.2007 http:/www.vinkkilanluomutuote fi/
o= [ foreign_matter kuuntelemassa taalta: www.myspace.com/luomutuoteband. Seuraava keikk:
o= ] trade http:/fiwww. luomutuote fif 4k -
o= ] fransport B
o legislation 18] MySpace.com - Luomutuote - Espoo. Fl - Rock / Punk / Altermnative ... [ 3 Il
e MhSnara music nrofila for | nnmutunte with tour datae eonns vidans nich 2
4 [ 1 3 4 | 1 2 4 1] r
http:/Swwawvinkkilanlus mutuote fif (/]
A —— = =
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OntoClass (Web interface)

¥ Mozilla Firefox

File Edit View History Bookmarks Tools Help

<‘J hd v @ ﬁ LI http:/fwww.info.uta fi:5880/QuccooFlexServer/ClikObserver.html ‘ |3’ [ An |2 i
L | VINERIEN CUGMutotE 1 = 5
. § ' Vinkkilan Luomutuote on erikoistunut terveelliseen tdsmaravintoon. Tymi or .
Searchin 0nt0|l:|gy:| || Hide ... | Vinkkilan paatuote. mutta sen lisaksi viljelemme parsaa, mustikkaa ja aroniz Seatehun tree. | |
http:/fwww vinkkilanluomutuote i/ -15k -
Add more keywords: | | Fetch | Ontology:
Vinkkilénﬁuomutume [ Inttp: iwww.info.uta.i:3380/QuccooFlexServer ES.xml |+ |
Search Engine: gleCl... |~ | Datal STThas_... |« Vinkkilam_uomutuote. ... Tautien hoito kasvisravinnolla - Vanheneminen -
Vitamiinit. Copyright ® 2007 Vinkkilan Luomutuote. Designed by Heikki Liu Concept language
Liberality: Query Lang. http:/fwww.vinkkilanluomutuote filterveystieto_html -257k - |Swe(Iish |v|
ExpansionLe.. @ U=et e | Luomutuotteet - Luomut - Elintarvike - Ekotuote - Aromaterapiat ... [ | | W
= Luomutuote on luonnonmukaisesti viljelty. Luomutuote - Elintarvikkeet - E
Ontologies: Ontologies Onto Lang. Valitg_e Luomu tastal Maks_a verkkopankiﬁsa: Mordean Saolon, ... =7 ontology ]
http:/fwww.luomukauppa.filverkkokauppa/ 4k - @ ¥ bearepp_av_livsmedelskransch
3 Ontology =i ; = o= 3 dvervakning_av_livsmedel
¢ [ concepts_of_food_industry lso-Markun luomutila L1 5 5 ioE o . o= livsmedel
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7 Lo ) http-/fwww luemutuote net/ -11k - o [ djursjukdom
o= ] food_additive o= [ giftigt_amne
o= ] gene-altered_food Luomutuote || o= [ fargiftning
D light_product email: info@luomutuote fi. Ajankohtaista. Luomutuote studiossa 6.8.2007 - ¥ orsak_till_matfirgiftning
[} lorganic_food kuun?glemassa taalta: W.myspace_comfluomutuoteband_ Seuraava keikki| o= [ parasit =
o -9 wholefood http:/fwww_luomutuote fif -4k - 9 ¥ mikrob
’ d | o= bakterie
o [ agricultural_product MySpace.com - Luomutuote - Espoo. FI - Rock / Punk / Alternative ... [ e ﬁirus
o [C]food_fat MySpace music profile for Luomutuote with tour dates, songs. videos, picty| o [ frammande_amne
o= [ food_product £ blogs, band infarmation, downloads and mare. | 8 o 9 handel B
[ functional_food http://profile. myspace.com/index cfm?fuseacti0n=user'-;iewproﬁle&friendlD=E§: iy Ijtrans;;m
D perishables o= [ lagstifining
¢ [ food_risk_factor L o [ farpackningsbeteckningar
o~ ] animal_disease Result Page: 1234567389 10 [ renhet |
o= [ toxic_substance [ frisknet |
o= [ poisoning St
o= 9 cause_of_food_poisoning http:/iwww.vinkki fiterveystieto.htmi
o~ [ fareign_matter
o= ] trade
o= ] fransport
o= [ legislation 4§ ©2006 Smoogle
= 8 . aon s o 1
4 | n F
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OntoClass (Web interface)

¥3 Mozilla Firefox

File Edit View History Bookmarks Tools Help
<J - 2 @ ﬁ I_|_| http://www.info.uta fi:BE80/QuecooFlexServer/ClikObserver. html
L | VINEKIEn COomutuote 1
) | | - ' Vinkkilan Luomutuote on erikoistunut terveelliseen tdsmaravintoon. Tyrni or
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¢ ] concepts_of_food_industry
o= [ fond_supenision
¢ 3 food
o [ food_additive
o= ] gene-altered_food
[ light_product
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o= [ wholefood
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o= ] fond_fat
o= ] food_product
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Iso-Markun luomutila [

Joulukuuset - Perunat - Reseptit - Uutiset. Etsi siwilta. Arkisto. January 200
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http:/fwww.luomutuote_net/ -11k -

Luomutuote [

email: info@luomutuote fi. Ajankohtaista. Luomutuote studiossa 6.8.2007
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MySpace music profile for Luomutuote with tour dates, songs, videos, pict|
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Search in Tree: | |

Ontology:
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Concept language
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¢ ¥ food_risk_...
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o= Jtoxic_substance
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Discussion

Thank you!

Over to you ... questions?
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