L b 4
' "A % Federal Ministry
of Education
and Research

JSMARTWERB

Daniel Sonntag, Paul Buitelaar

DFKI GmbH
Stuhlsatzenhausweg 3
D-66123 Saarbrticken, Germany

SmartWeb @ SEKT, Jan. 2006



)= USMARTWEB
k " Funded by
Overview o |

aaaaaaaaaaa

Grant 01 IMDO1

SmartWeb — Consortium and Goals

Ontology-based Dialog

Ontology-based Information Extraction

Ontology Learning
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e Multimodal coherent access to
— Semantic Web services
— Web based Question-Answering
— Knowledge server
— Agent based web wrappers

o Currently focused domain: A visit to a FIFA Football World
Cup match in 2006

e [nformation about
— Events and results
— Sights
— General events
« Towards open domain questions

SmartWeb @ SEKT, Jan. 2006 4)
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Special Requirements

© Multimodal dialogue with question answering
functionality.

(0 Develop a context-aware, mobile, multimodal
O Speech is dominant input modality for interaction. user interface.

() Use a smartphone as interaction device.
© Multimodal recognition for speech or gestures.

() Query transmission via UMTS, WLAN to the

backend system.
© Modality interpretation and fusion, intention processing.

@ Barge-in, multiuser, permanent user control.

O Modality fission, result rendering for text, images, @ Clear, ontology-based interface between modules
videos, graphics, and synthesis of speech. (Jena API).

{0 Real-time interactive editing of semantic queries.
O Reuse already existing components.

© Control the message flow in the system.
No off-the-shelf solution

SmartWeb @ SEKT, Jan. 2006 5)



. b4
A

Ontology-based Dialog

Norbert Reithinger, Simon Bergweiler, Ralf Engel, Gerd Herzog,
Norbert Pfleger, Massimo Romanelli, Daniel Sonntag
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“2| Interaction devices
3G Smartphone

e Car
 Motor-bike

Modalities:

e Speech

e (estures

e Haptic interaction

e Face camera
* Bio-signals

SmartWeb @ SEKT, Jan. 2006 )
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* U (Query): Show me the mascot of the football WCS.

« S (Clarification): Which year?{2006| 2002|1998 | 1994 [1990

U (Feedback): 2006

S (Multimodal): GOLEO

U (Query): I need some texts about football rules.

. . Paragraph: Paragraph: Paragraph:
¢ S (Intermedlate Resu It)' Yellow card Red card Penalty shot

U (Feedback): What does red and yellow card mean?

S (Final Result) Paragraph:
Yellow, yellow-red,

and red cards are
shown ...

________________________________________________________________________________________________|
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e User actions:

— Ask simple factoid and inspection questions or commands
(“Who won the 1978 championship?”)

— Search, explore, and inspect information
— Control the system

* Interaction design principles:
— Follow the Ul principles of the mobile device
— Display the recognized user input
— Offer correction possibilities
— Provide interface simplicity by progressive disclosure
— Provide status information to the user

SmartWeb @ SEKT, Jan. 2006 9)
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 Three interaction areas
— User input region
— Result presentation
— Status and control icons/buttons

bl
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,I - = .-:?'I Question, statuz, icons ey @
- : 1 = | 1 i:gi& ig
Content o i l ,g(a : ff’ZEZZfM} ,-i
2 ) % |EE
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3 Lt S e I i
B - kool Ay
7
Initial screen layout Interactions with Implemented
paper prototypes System
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Design adapted to screen size and interaction metaphor

@ svARTWEB

@

Question

v

Main answer

v

Display for
pictures, videos,
text snippets

v

Buttons for media

7 type selection and
e e et | navigation

Realized in Macromedia Flash, local processing in Actionscript

SmartWeb @ SEKT, Jan. 2006 (12)
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Principles of System Design

Controlling the complexity:
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Representation

provides a common ground of terms
and structures

IS part of the global dialog history in
the discourse module

Standards
ease scalability
enable re-use
Interfaces

define representation for module
communication

Encapsulation

separates the interface from
application logic

(12)



(JSMARTWERB

General Architecture
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 Openness, especially for Semantic Web technology (ontology
driven processing)

e Scalal
e Integr:
PDA

~

— N
N R

SmartSumo
Ontology

N—

(Text)
Generator

—----

Reaction and
Presentation

|

hperations

[

Speech
Interpretation

R

Information
Hub

R

Fusion and
Discourse

N——

v

EMMA
Un-Packer
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* Infol SWEMMA encoded output for the speech synthesizer: ldal

Ann
— H <emma:emma version="1.0">
nl <swemma:result emma:id="DIA123"
emma:process="DIA#42"
— C emma:turn-id="42"
— W emma:lang="de"
— S emma:start="1087995961542" b
emma:end="1087995963542"
o EXtg emma:mode="speech">
—r <swemma.result emma:confidence="1.0">
<emma:derived-from emma:resource="#spinl"/>
- S <speak version="1.0" xsi:schemalocation="www.w3c.org/....xsd"
Pl xml:lang="de">
— 0Ol 1990 war Deutschland Fussballweltmeister.
</speak>
* RDH </swemma:result> =
ontg </swemma:result>
</emma.emma>

SmartWeb @ SEKT, Jan. 2006 (14)
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e SmartSumo ontology covers
— General knowledge base

(SUMO+DOLCE)
— Domain specific knowledge:
sports events, navigation, ... i

— Requests for web services [ Dialogacts | [ Answertypes |
— Control commands

* Discourse ontology
— Quest i on: user input
— Answer : processing result,

possibly multiple answer
type instances

— Medi uniType: description of
the resulting media

SmartWeb @ SEKT, Jan. 2006 (15)
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Multimodal Dialogue Management

EMMA Format
swemma:Result,
swemma:Status

Multimodal question/
answer types

Topics / Focus

Query/Answer/Result templates
Discourse:Query, Discourse:Result

SmartWeb @ SEKT, Jan. 2006
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HCI

System reactions

usage- and clarification dialogs

Presentation elements/patterns for
multimodal fusion/fission

Interaction Patterns

Lexical rules for syntactic/

semantic mapping

Dialogue Memory

Dialogue Acts

Dialogue Model
Phases/States, ...
(FSM/PLAN)

(16)
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<rdf :RDF
xnlns: jme="http: /f jena.hpl . hp.cons 2003/ 08/ jmaw"
xolns:rdf="http: /feww.wd. org/ 1999/ 02/ 22-rdf -syntex-ns#"
xolns: j.0="http://emartveb. orgfontolegy/ enma# ™ emma:Container
xnlns:j.1="http://emartweb. org/ontology/ dizcoursed ™
xnlns:j.2="http://amartweb. org/ontology/ sportevent® ™ >

<j .0 :Emma >
-\:_] 1:Query rdf:zbout="http://snertveb.org/ind#id4">
<j.litext rdf:datatype=

>wer war 1990 Weltmeister</j.l:text>
<j.1:dialoguelcts
<j.1:Question />
</j.1:dialoguelct> [ﬁ fr.
<j.1:focusx>
<j.2:DivigicnNational Team - -
rdf :ebout="http:/ /smertweb. org/ind#i5"/ > dISCOUFSE:Query discourse:Result

<fj.l:focuss
<j.1licontent»

<j .2 :WorldCup>
<j.2:theldln rdf:dacatype=

"http:/ fvww. w3, orgd 2001/ ML chema# string " - answer
»*1980</j .2 :heldln>
<j.Ziwinner T .
rdf :resource="http://anarctveb .org/ind#is"/ > dlscourse'AnswerType
</ 7. 2:WorldCup>
</j.1:content>
<j.0:iconfidence rdf:datatype= )
"http: /fwww.wd.org/ 2001 /IMLSchena#fl oat” mediaType
»0.75</j.0: confidence>
/3 .1:Guery> smartmedia:ContentAnswer

</7.0: Emnma>
</rdf : RDF>

Figure 9: Example for the use of the Query coneept in the interpretation of
the utterance “wer war 1990 Weltmeister?” (who was world champion in
1990%). The tag j2:content contains a partially filled ontology instance to
be completed by result information.

]
SmartWeb @ SEKT, Jan. 2006 17



Current State: GSMARTWESB
Demonstrator System V 0.1
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Wer war 1990 Weltmeister? |
(Who was world champion in 1990?)

. . [ ]
MDA =

T - -Mobile-
@ s @ sMARTWESB @ AR TWEB
wear war 1930 Wekmeister weer wear 1990 Weltmeister : wer war 1990 Weltrmeister

Deutshlan (1990) Deutschland (1990)

' ;
Fas B
3 il +
w! BV

_Deutschland (1990)

[0.9)Eins 2 stand Franz Beckenbauer auf dem
Rasen und genoss den Triurnph  femab won
seinen jubelnden Spialemn, die nach dem Finale der
Fu ball wi 19390 das hart erk mpfte 1:0 gegen
Arqentinien feieman, Der Kaiger war 2um zueiten
Mal geke nt worden. Weltmeister als Spisler (1974)
und jerzt als Tearmnchef das hatte 2evor nur
Brasiliens Mario Zagallo geschafft,

|5 *Mdlmmfw 1990 ] yeutsciland

SmartWeb @ SEKT, Jan. 2006 (18)
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/

User_Correction -»> {More_active_correction_mode,
Display_unrecognised_tokensl}.

User_Query -»> {Display_Paraphrase}.

Interaction Design Patterns

N

Progressive Disclosure

Carrection Possihilities

Layout Patterns

[Incremental Display|]  [Flash Query Editor |

[ Content Frame |

Display Result

|D|9|:J|a]." unrecognised, low confidence tokens |

[Factoid Answer|

[Additional multimodal information |

@ svARTWEB

&

[ Multimodal Answer|

SmartWeb @ SEKT, Jan. 2006
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Discourse
A
sa
InteractionDesignPattern
hasName String
-
isa isa sa isa isa
isa sa isa isa sa \sa
‘PeﬂnaneﬂtButtcmA]location ‘ ‘ VoiceControl QueryEditorPattern ‘ ContentFramePattern ‘High]ightSpecialTokensPattem ‘
A A
isa isa o isa sa sa
‘HelpHmnePattem ‘ ‘ StatusInformationPattern ‘ActiveCon‘ecﬁmMode ‘ ‘discom‘seﬁﬂ671nstanceﬁ3 ‘ ‘ QuestionDisplayPattern ‘ ‘Fowvard?attem ‘
A
sa isa
FactidAnswerPattern
DisplayPreloader TconHistoryPattern - - -
hasAggregation = | ProgressiveDisclosurePattern
StatusIconPattern .
- - — 58 54 hasAggregation
hasAggregation = | ConcwrentDisplayNaviationPattern

AdditionalMultimodalInformationPattern
hasAggregation | UpdateHistoryPattern

- - — ‘ Multimodal AnswerPattern ‘
hasAggregation = | ConcurrentDisplayNaviationPattern

hasAggregation™ jo isa sa

discourse_07_Instance_18

ConcurrentDisplayNaviationPattern ‘
hasName = | AMI-Pattern-1

‘ IncrementalDisplayPattern

SmartWeb @ SEKT, Jan. 2006 (20)
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Who was world champion in 1990?  “!#=

. <rdf:RDF xmlIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
Type h |erarchy: xmins:j.0="http:// ... Iswemma#"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
] xmins:j.1="http:// ... /discourse#"
xmlins:daml="http://www.daml.org/2001/03/daml+oil#"
Emma ] xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:j.2="http:// ... lemma#">
<j.1:Text rdf:about="http:// ... /discourse#reapr_text_instance_W eltmeister1990">
Swemma:Result ] <j.1:sourceURI>http://fifaworldcup.yahoo.com/06/de/o/octeam/emb.htmi</j.1:sourceURI>
<j.1:Content>DEUTSCHLANDc</j.1:Content>
Result ] </j.1:Text>
<j.1:Result rdf:about="http:// ... /discourse#result_instance_W eltmeister1990">
<j.1l:answerTypes>
OneOf ] <j.1:Team rdf:about="http:// ... /discourse#reapr_team_Weltmeister1990">
<j.l:mediaTypes rdf:resource="http:// ... /discourse#reapr_text_instance_Weltmeister1990"/>
_[ ARSI ] <j.1:mediaTypes>
<j.1:Image rdf:about="http:// ... /discourse#treapr_image_instance_Weltmeister1990">
SemanticAnswer ] <j.1:sourceURI> http://www.zdf.de/ZDFde/img/28/0,1886,2425724,00.jpg</j.1:sourceURI>

</j.1:lmage>
I—[ OrganizationAnswer ] zjlj 'll_'r;ne%di:};.ry);peis:
<j.1:Text rdf:about="http:// ... /discourse#reapr_text2_instance_W eltmeister1990">
Team <j.1:Content>GERMANY, | want beer.</j.1:Content>
</j.1:Text>
—[ MediumType ] /</j.l:mediaTypes>
</j.1:Team>
] </j.1:answerTypes>
</j.1:Result>

<j.2:Emma rdf:about="http:// ... lemma#emma_root_instance">

<j.2:container>

<j.0:Result rdf:about="http:// ... swemma#reapr_swemma_result_instance_Weltmeister1990">
<j.2:container>
] <j.2:0neOf rdf:about="http:// ... lemma#reapr_oneOf_instance_1">
<j.2:container rdf:resource="http:// ... /discourse#result_instance_W eltmeister1990"/>
</j.2:0neOf>
</j.2:container>
</j.0:Result>

</j.2:container>

<j.2:version>1.0</j.2:version>
</j.2:Emma>
</rdf:RDF>

[ Top

Audio

Image

—

Text

SmartWeb @ SEKT, Jan. 2006 (21)
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Result Representation:
Who was world champion in 19907 e

<rdf:RDF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:j.0="http:// ... lswemma#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

xmins:owl="http://www.w3.0rg/2002/07/owl#"
xmins:j.1="http:// ... /discourse#"

xmins:daml="http://www.daml.org/2001/03/daml+oil#"
xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:j.2="http:// ... lemma#">
<j.1:Text rdf:about="http:// ... /discourset#treapr_text_instance_Weltmeister1990">
<j.1:sourceURI>http://fifaworldcup.yahoo.com/06/de/o/octeam/emb.htmi</j.1:sourceURI>
<j.1:Content>DEUTSCHLAND</j.1:Content>
Result </j.1:Text>
<j.1:Result rdf:about="http:// ... /discoursetfresult_instance_Weltmeister1990">
8! <j.l:answerTypes>
j <j.1:Team rdf:about="http:// ... /discourse#reapr_team_Weltmeister1990">
<j.1:mediaTypes rdf:resource="http:// ... /discourset#freapr_text_instance_Weltmeister1990"/>
<j.1:mediaTypes>
<j.1:Image rdf:about="http:// ... /discourse#treapr_image_instance_Weltmeister1990">
SemanticAnswer ] <j.1:sourceURI> http://www.zdf.de/ZDFde/img/28/0,1886,2425724,00.jpg</j.1:sourceURI>
: >

< made
I—[ OrganizationAnswer]

J

Swemma:Result

—[ MediumType ]

Audio ]

Image

—

Text ]

</j.2:Emma>
</rdf:RDF>

SmartWeb @ SEKT, Jan. 2006 (22)
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1< Result Representation: ,,
Who was world champion in 1990?  “!#=

<rdf:RDF xmlIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:j.0="http:// ... swemma#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"

] xmins:j.1="http:// ... /discourse#"

xmins:daml="http://www.daml.org/2001/03/daml+oil#"

Emma ] xmins:dc="http://purl.org/dc/elements/1.1/"

xmins:j.2="http:// ... lemma#">
<j.1:Text rdf:about="http:// ... /discourse#reapr_text_instance_W eltmeister1990">
<j.1:sourceURI>http://ffifaworldcup.yahoo.com/06/de/o/octeam/emb.htmi</j.1:sourceURI>

i1 X3 $SDCIITOOLIL ANIDSG 1.0 t ta

) <j.l:answerTypes>
<j.1:Team rdf:about="http:// ... /discourse#reapr_team _Wm1990">

<J.I'TEdm rarapout= nup:r/r ... TaisCoUurse#reapr_tedam_Vvenmerstier1gygu >
<j.l:mediaTypes rdf:resource="http:// ... /discourse#reapr_text_instance_Weltmeister1990"/>
<j.l:mediaTypes>
<j.1:Image rdf:about="http:// ... /discourse#treapr_image_instance_Weltmeister1990">
<j.1:sourceURI> http://www.zdf.de/ZDFde/img/28/0,1886,2425724,00.jpg</j.1l:sourceURI>

[ Top

Swemma:Result ]

AnswerType

E-—{ SemanticAnswer E
- o 1
EM.{ OrganizationAnswer j

Team

<j.1:Text rdf:about="http:// ... /discourse#reapr_text2_instance_W eltmeister1990">
<j.1:Content>GERMANY, | want beer.</j.1:Content>

</j.1:Text>

</j.1:mediaTypes>

</j.1:Team>
</j.1l:answerTypes>

<j.2:container>
<j.0:Result rdf:about="http:// ... swemma#reapr_swemma_result_instance_Weltmeister1990">
<j.2:container>
<j.2:0neOf rdf:about="http:// ... lemma#reapr_oneOf_instance_1">
<j.2:container rdf:resource="http:// ... /discourse#result_instance_W eltmeister1990"/>
</j.2:0neOf>
</j.2:container>
</j.0:Result>
</j.2:container>
<j.2:version>1.0</j.2:version>
</j.2:Emma>
</rdf:RDF>

<

________________________________________________________________________________________________|
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Result Representation: __
Who was world champion in 19907 I

<rdf:RDF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:j.0="http:// ... lswemma#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07/owl#"
] xmins:j.1="http:// ... /discourse#"
xmins:daml="http://www.daml.org/2001/03/daml+oil#"

( Top

e )

Swemma:Result ]

I—[ Result ]

OneOf ]

—[ AnswerType ]

SemanticAnswer ]

I—[ OrganizationAnswer ]

</j.1l:mediaTypes>
</j.1:Team>
</j.1:answerTypes>
</j.1:Result>
<j.2:Emma rdf:about="http:// ... lemma#emma_root_instance">
<j.2:container>
<j.0:Result rdf:about="http:// ... /Iswemma#reapr_swemma_result_instance_Weltmeister1990">
<j.2:container>
<j.2:0neOf rdf:about="http:// ... lemma#reapr_oneOf_instance_1">
<j.2:container rdf:resource="http:// ... /discourse#result_instance_W eltmeister1990"/>
</j.2:0neOf>
</j.2:container>
</j.0:Result>
</j.2:container>
<j.2:version>1.0</j.2:version>
</j.2:Emma>
</rdf:RDF>

Audic }

image }

Text }

[
SmartWeb @ SEKT, Jan. 2006 (24)
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dat Mackottchen d w w
2edge mr n der Wik wie hoeh 1t der Fupjama
” Show me the : o
: e How high is
Goleo championship's 3776 |

Mount Fuji?

(0,513 77

mascot!

Answers received!
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v Interaction design finished
\/ Flexible architecture realised

v Interface and content representations use and extend W3C
standards like EMMA and RDF Schema

\ First version is operable

 Next steps
— User intervention/editing of speech input
— Multi-user access
— Extension of coverage

 Next versions at CeBit 2006 and at the FIFA Football World
Cup 2006 in summer 2006

SmartWeb @ SEKT, Jan. 2006 (26)




Ontology-based Information Extraction

Paul Buitelaar, Thomas Eigner, Greg Gulrajani, Alexander Schutz,
Melanie Siegel, Nicolas Weber (DFKI LT)

&
Philipp Cimiano (AIFB, Univ. of Karlsruhe)
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* Ontology-Based Information Extraction ...

— Combines
e Semantic Wrapping of Semi-Structured Data
e Semantic and Linguistic Annotation of Free Text
» Inference Rules for Instantiation and Integration of Annotated Entities and Events

e ... and Display
— Ontology-driven Hyperlink Generation for Display of Extracted Information

« Application Context
— SmartWeb Project — Large, German Funded Project around World-Cup 2006

— Intelligent, Mobile Information Services with Application Scenarios for the Pedestrian
(Deutsche Telekom), Motorbike (BMW) and Car (DaimlerChrysler)

— Integrates
« Multimodal Dialog Processing
* |IR-based Question Answering
* Ontology-Based Information Extraction
« Semantic Web Services

SmartWeb @ SEKT, Jan. 2006 (28)



SOBIE - Processing and Data Flow

Ontologies

v

1

1

o Inference Rules for
m Instantiation &
=
=

Integration

Wrapping of
SemiStructured Data

Image Extraction

Named Entity Recognition
&
Semantic Tagging

PDF Analysis

SmartWeb @ SEKT, Jan. 2006

Linguistic Annotation

’ 7" German Research
g | k Center for Artificial

Intelligence GmbH
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Integrates DOLCE (Foundational), SUMO (Top), SportEvents, Discourse and Navigation Ontology

File  Edit Help

A HEH &3 £ @ F B X

Project  Window

<§protégé

[ @ Classes | M ziots | = Forms | # Instorces | & Gueries |

For Project: @ integrated

Class Hierarchy A W e

b

For Cla

O sportevent: Goalkeeper

Hame

(instance of linginfo: ClassVWithLinginfo)

Documentation Constraints

Pt

discourse:Dialogus Act
@ discourse:InteractionDesignPattern

YvYv

discourse:MediumType

discourse:RefProp
emmaArc

emma: Container

& emmaEmma

! sportevent: Goalkesper

| The player positioned directly in frort of | %

Role

the goal who tries to prevert shots
from getting irto the net behind him; the
only player allowed to use his hands

| Concrete &

vl and arms, though only within the

Template Slots

sportevert:FieldPlayer

SmartWeb @ SEKT, Jan. 2006

# sportevent SUMO_linginfo_protege_f &
# sportevert: SUMO_linginfo_protege_fl
L 2 spulievem.SUI’v]O_Iinginfo_plmege_j:

-

- SLIBAAL Jieing; o

4]

i

o Mame Cardinalty Type | i |
@ emmaLattice ] smartdns:REFINES muifiiple Instance of smartdolce: entity 7T
@ linginfo:Linglnfo () smartdns: SETTING muttiple Instance of smartdns: situation |
[ 3 linginfo: Syrtactic Analysis () smartdolce: ATOMIC-PART muttiple Instance of smartclolce: entity
¥ @ smartcolce entity (]} smartdolce: COMPONENT multtiple Instance of smartdolce: entity
discourse:Focus (mm] smartdolce: CONCEPTUAL-RELATI... muttiple Instance of smartcolce: ertity
& smartdns: situation (] sartdolce: CONSTITUTED-BY muttiple Instance of smartdolce; entity
¥ @ smartdolce:abstract () smartdolee: EXACT-LOCATION muttiple Instance of smartcolce: region
@ smartdolce: fact () smartdolce: GENERIC-LOCATION muttiple Instance of smartdolce: entity
b @ smartdolcerregion (]} sartdolce:HAS-DENOMINATION — muttiple Instance of smartdolce: denomination [
@ smartdolce:set () smartdolee:HAS-WEMBER muttiple Instance of smartcalce: entity
¥ @ smartsumo: Aftribute () smartdolce:HAS-QUALITY muttiple Instance of smartdolce: quality
B @ smartsumainternal Attribute (] smartdolceDEMTIFIER muttiple String
v v smartsumo: Relational Attribute () smartdolce: IMMEDIATE-RELATION  muttiple Instance of smartdolce: entity
[ 3 smartsumo: Mormative Attribute () smartdolce:LOCATION muttiple Instance of smartdolce:region
@ smartsumo:PositionalAttribute () smartdolee:MEDIATED-RELATION — muttiple Instance of smartcolce: entity
smartsumo: SocialRole | | (e} smartdolce:OVERLAPS muttiple Instance of smartdolce: entity
smartsumo:Position () smartdolce:PART muittiple Instance of smartdolce: entity
¥ @ sportevent.FootbalPerson (m) smartdolce:PHY SICALL Y -DEPERE... muttiple Instance of smartcolce: endurant
B @ sportevent:FootbalOfficialPerson (mm) smartdolce:PROPER-PART muttiple Instance of smartdolce: entity
B @ sportevert:FootbalOrganizationalPerson (] smartdolce: SIBLING-PART muttiple Instance of smartdolce: entity
v ' sportevent:FoothalPlayer (m] smartdolce: TEMPORAR Y- ATOMIC... muttiple Instance of smartclolce: entity
v sportevent FootballPlayeriatch () smartsumo:ExtensionfFn muitiple Instance of smartsumo: Class
¥ @ sportevent:FootbalPlayerPosition () smartsume:subattribute muttiple Instance of smartsumo: Attribute.
¥ & sportevent:FisldPlayer () smartsumo: successorAttribute mtiple Instance of smartsumo: Attribute
B @ sporteventDefender (]} sartsumo:successorAttributeCle... muttiple Instance of smartsume: Attribute
B @ sporteventForward () sportevert:impersonstedBy muttiple Instance of smartdolce: natural-person
o sportevent Goalkeeper () sportevert: number muttiple String
B @ spotteventMidfielder || | i} sportevert:url multiple String (=]
» -] BA
Qﬂf“l l Linginfodinginfo 2 :’: “ L
Superclasses ¢ o

(30)
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e (Growing) Web Corpus through Monitor on
— http://fifaworldcup.yahoo.com/
— http://lwww.uefa.com/competitions/worldcup

e Semi-Structured Data
— Tabular: Match Reports, Teams, etc.

e Free Text
— Match Reports
— Image Captions

SmartWeb @ SEKT, Jan. 2006 (31)
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FIFAworldcup com

Match L& ledg

Fédération Internationale de Football Association

Hitzigweg 11 PO, Box B5 B030 Zurich Switzerland Tel: 41-1 /384 95 95 Fax: 41-1/384 96 96

Bolivien - Kolumbien

For the ffwa’al;mf._’:m-‘.

1:1 (1:1)

Spiel Datum Spielort Stadion Zeit Spectators
26-APR-00 La Paz Hernando Siles 12:00 35500

Tore

SAMNCHEZ Erwin (BOL) 18", CASTILLD Jairo (COL) 32,

Bolivien Kolumbien

[ 1] FERMAMDEZ Jose {(GK) [ 1] CORDOB& Oscar (GK)

[ 2] PEMNA Juan [ 2] CORDOBA Ivan

[ 3] SAaMNDY Marco (-32") [ 3] Y¥EPES Mario

[ 8] SORIA Yladimir [ 4] YIVEROS Alexander

[ 71 RIBEIROD Luis [ E] BERMUDEZ Jarge

[ 2] CRISTALDO Luis [ 6] DINAS Arley

[ 2] ANTELO Victor {-45") [ &] OVIEDO Franki (-81"3

[10] GUTIERREZ Raul {-63") [11] CASTILLO Jairo

[11] MOREMD Jlaime [15] M&RTIMEZ Gonzalo (-79")

[19] CASTILLO Ivan [18] RICARD Hamilton {-65")

[21] SANCHEZ Erwin [19] RIMNCOM Freddy

Substitutes

RIME& Miguel (+32"
SORIA Mauricio
BOTERD Joaguin
GALINDO Gonzalo (+63")
SUAREZ Roger (+45")
JUSTINIANGD Miguel
RIBERA Reny

Trainer 4RAGOMES Carlos

Cautions

Substitutes

CASTROD Carlos

AMGEL Juan Pablo {+65")
CALERD Miguel
CARDOMA lames (+797)
ORTEGON Wilmer (+81")
BEDOY A Gerardo
RESTREPO Oscar

Trainer GARCLA Luis

RINCOM Freddy (COL) 7', PEMA Juan (BOL) 27', BERMUDEZ Jarge (COL) 28', MARTINEZ Gonzalo (COL) 38', DINAS Arley (COL) 55

SmartWeb @ SEKT, Jan. 2006
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<Ml version="1.0" encoding="utf-8" 7=
<document name="MatchReport.DocID09272 . de.xml">
- <MetaDatax:
<url=http:/ ffifaworldcup .yahoo.com/02/de/t /q/mr/ 19326 . html</url>
<language=de</language>
< /MetaDataz
- «Matchlnfox
- <Teamlne:>
<Mame>Bolivien</MName:
<FinalScoreResults 1< /FinalScoreResult
</Teamlne:s
- <TeamTwoz
<MamezKolumbien</MNames
<FinalScoreResults1</FinalScoreResults
</ TeamTwos
<FinalResult=1:1</FinalResult=
zIntermediateResults:1:1</IntarmediateResults
zMatchDate»26-APR-00</MatchDates
<L ocationzLa Paz Hernando Siles</Location:
<Gtadiurmn>12:00</Stadiumz
<Spectator=35500+</Spectator:
< /Matchinfoz
- <Goalss
- <Goal»
<5Scorer>8ANCHEZ Erwin</Scorers
<Team>BOL/Team:
zMinutez16</Minutes
</Goal:
- «Goal»
=Gcorer>CASTILLO Jairo</Scorers
<Team>00L</Team:
<Minute>32</Minute:
=/Goal=
</Goalss
- <Cards»
- <¥ellowCards
<Player=RINGON Freddy=</Player:
<Team>C0L</Team:
<Minutes7</Minutes
</ellowCards
- <¥ellowCard>
<Player=PENA Juan=</Players:
<Team»BOL/Team:
<Minute>27</Minute:
</vellowCards
- <YellowCards

]
SmartWeb @ SEKT, Jan. 2006 (33)
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"Boliwvien—-Kolumbien—-26-APR-00_12:
"Bolivien-Kolumbien—-26-AFR-00_12:

[

"http:
"http:
"http:
"http:
"http:

]

"Boliwvien-Kolumbien—-26-AFR-00_12:
"Boliwvien-Kolumnbien—-26—-AFR-00_12:

[

"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
]

"Bolivien-Kolumbien—-26-AFR-00_12:
"Boliwvien-Kolumnbien—-26—-AFR-00_12:

[

"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
"http:
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Semi-Structured Data — F-Logic

~sprotege.
SSprotege.
~sprotege.
SSprotege.
Soprotege.

SSprotege.
Soprotege.
SSprotege.
Soprotege.
SSprotege.
Soprotege.
~sprotege.
SSprotege.
Soprotege.
SSprotege.
Soprotege.
SSprotege.
Soprotege .
SSprotege.
SSprotege.
~sprotege.
SSprotege.
Soprotege.

SSprotege.
Soprotege.
SSprotege.
Soprotege.
SSprotege.
Soprotege.
SSprotege.
SSprotege.
~sprotege.
SSprotege.
SSprotege .

=ztanford.
ztanford.
=ztanford.
ztanford.
=tanford.

ztanford.
=tanford.
ztanford.
=tanford.
z=tanford.
=ztanford.
=ztanford.
ztanford.
=tanford.
ztanford.
=tanford.
ztanford.
=tanford.
=ztanford.
ztanford.
=ztanford.
z=tanford.
=tanford.

ztanford.
=tanford.
ztanford.
=tanford.
ztanford.
=ztanford.
=ztanford.
ztanford.
=ztanford.
ztanford.
=tanford.

oo0":"http: < ~prot
oo"

ege . =tanford eduskb"#Match.

edu-kb"#heldin -> "26-APR-00 12:00";
edu-kb"#heldit —-> "La Paz Hernando Siles":
edu-kb"fattendance —:>35500;

edu-kb"#teaml -
edu-kb"fteam? —:

00_Bolivien": "ht
00_Bolivien"

edu~-kb"#¥plavers
edu-kbh"¥plaver=s
edu~kb"¥plavers
edu-kbh"¥plaver=s
edu-kb"#¥plavers
edu-kbh"¥plavers
edu-lkb"#player=s
edu-kb"¥plavers
edu-kbh"¥plavers
edu-kb"¥plavers
edu-kbh"¥plaver=s
edu-kb" #fbench -
edu-kb"tbench —:
edu-lkb" #bench —:
edu-kb" #bench —:
edu-kb"tbench —:
edu-kb" #bench —:
edu-kb"tbench —:

00_Eolumbien": "http: <~protege.=stanford . edu-kb" #Squad .

00_Eolumbien"

edu-kb"¥plavers
edu-kbh"¥plavers
edu-kb"¥plavers
edu-kbh"¥plaver=s
edu~kb"¥plavers
edu-kbh"¥plavers
edu~kb"¥plavers
edu-kb"¥plavers
edu-kbh"¥plavers
edu~-kb"#¥plavers
edu-kbh"¥plavers

"Bolivien-Kolunbien—-26—-APR-00_12:00_Boliwvien":
"Bolivien—Kolumbien—26-APR-00_12:00_EKolumbhien"

tp: < protege.=tanford . edu-kb" #5guad .

—» Jo==_ FERHANDEZ:
—» Juan_PEHA:

—» Marco SANDY;

—» Vladimir SORTA:
—» Luis RIBEIRO;
—» Luis CRISTALDO:
—» Wictor AHTELD;
—» Raul_ GUTIERREZ:
—» Jaime MOREHNO:
—» Iwan CASTILLO:;
—» Erwin_SANCHEZY:
Higu=l RIHMBA:
Mauricio SORTA:
Joagquin_ BOTERD;
Gonzalo GALIHNDO:
Roger SUAREY
Higuel_ JUSTIHIAHO:
Renv_RIBERA

—» Q=car CORDOBA:

—» Iwan CORDOBA:

—» Hario YEPES:

—» Alexander VIVEROS:
—» Jorge BERMUDEZ:
—» Arley DIHNAS:

—» Franki_OVIEDOD;

—» Jairo CASTILLIO:
—» Gonzalo MARTINEZ;
—» Hamilton_ RICARD:
—» Freddy RIHCON:

(JSMARTWERB

Funded by

% Federal Ministry
of Education
and Research

Grant 01 IMDO1

AIFBQ
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Information Extraction from Free Text
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Offizielle Seite zum FIFA Weltpokal 2002 ™ | 31, Mai - 320, Juni

2COZ FIFAWORLD CUP

MNachrichten
Mannschaften
Gruppen

Spielplan

Statistik

Fotogalerie
Yorausscheidung
Offizielle Downloads
Schiedsrichter
Deutschland 2006

FIFA Club &

Ergebnisse des
Budweiser-Tippspieles

Spezielle Angehote

Hilfe
Hilfe

offizielle Partner

YAHOoO!

OFFICIAL PARTHRER

Turnier
ul - To

Brasilien ist der neue FrEmsala | ™-Sieger 2002,
Fweei Tore von Superstl ' cherten der
"Selecao" arm Sonntag | slainds 1 2:0-Erfolg

gegen Deutschland und damit den fanfte Ewinm
nach 1948, 1962, 1970 und 1994,

Stars werben fir die VWi
2006
Weitere Fotos...

Vior 69.029 Zuschauern im International Stadiurm zu
Foto wergrdern  “pkohama boten beide Mannschaften ein
hochklassiges Spiel mitvielen Torchancen aufbeiden Seiten. Trotz
griierar Spielanteile verstand es die Mannschaftwvon DFB-Teamcher
Rudi waller nicht, ihre Uberlegenheit in Tore umzumiinzen. Anders dig
Brasilianer, die imnmer wieder fir Torgefahr sorgten und am Ende durch
die beiden Treffervon Ronaldo (68, 793 belohntwurde.

Als tragischer Held entpuppte sich dabei ausgerechnet Deutschlands
Bester in dieserm Turnier, Torhdter Oliver kKahn, Yor dem 01 konnte er
einen Schuss von Rivaldo nur abklatschen und ermaglichte Ronaldo
darmit die FOhrung.

Gegenlber dem Halbfinale gegen Korea stellte WViller sein Team
lediglich auf einer Position um: Fdr den gesperrten Michael Ballack
rutschte Jens Jeremies ins Mittelfeld. Brasiliens Trainer Luiz Felipe
Scolari hingegen konnte seine Wunschformation aufhieten. Mit Ronaldo,
Rivaldo und dem zuletzt gesperrten Ronaldinho stand Brasiliens
gehallte Offensivkratt auf dem Flatz.

Wiie enwartet begannen die techinisch beschlagenen Brasilianer
druckvoll und suchten den VWeg zurm Tor von Oliver Kahn. Doch die
deutsche EIf startete kompromisslos und entschlossen und lielk die
Zuckerhut-Kicker erst gar nicht zum Spielauthau kommen. So resultierde
die erste Chance fir die Slidamerikaner auch aus einem Fehlpass won
Frings, der genau in die Flke van Kleberson spielte. Doch Kahn hielt

SmartWeb @ SEKT, Jan. 2006

= Ronaldo mi
Goldenen Schuh vo
adidas ausgezeichnet

Mehr FIFA-Nachrichten...

= FIFA-WYeltpokal™ ain
Einschaltguoten-Erfolg

Mehr FIFA Marketing-
Nachrichten...

MATCH-RESULT

~ FOOTBALL-PLAYER

(39)
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Mark Crossley saved twice with his legs from Huckerby.

Named Entity Recognition & Semantic Tagging

[Mark Crossley GOALKEEPER] [saved GOALKEEPER_ACTION] twice with his legs from
[Huckerby PLAYER].

Linguistic Annotation

[Mark Crossley GOALKEEPER : SUBJ] [saved PRED : GOALKEEPER_ACTION] twice
[with his legs PP_OBJ] [from [Huckerby PLAYER] PP_ADJUNCT].

[ GOALKEEPER_ACTION = 'save’,
GOALKEEPER ="'Mark Crossley,
PLAYER = 'Huckerby’,

MANNER = ‘legs']

________________________________________________________________________________________________|
SmartWeb @ SEKT, Jan. 2006 (36)
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« Example Sentence from Match Report

Allerdings ist Petrow fuer die Partie gegen Schweden gesperrt und kann
erst gegen Ungarn eingesetzt werden.

“However Petrow has been banned for the match against Sweden and can
again be deployed against Hungary.”

 Annotated/Extracted Information

player_action & [GAME_EVENT "Ban", AGENT player & [SURNAME "PETROW"],
IN_MATCH game & [TEAM2 "SWE", TOURNAMENT "Match"]]
team & [NAME "HUN"|

 Use of SProUT (DFKI LT) — Shallow Processing Tool
— To be Extended with Deep Parsing

SmartWeb @ SEKT, Jan. 2006 (37)
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« Transformation of SProUt Output to F-Logic via Declarative
Mappings, e.g.:

<type orig="player" target="dolce#natual-person-denomination>
<link type="dolce#natural-person” method="dolce#HAS-DENOMINATION" id=""/>
<map>
<simple-mapping>
<input>
<arg orig="GIVEN_NAME" target="VAR1"/>
</input>
<output method="dolce#FIRSTNAME" value="VAR1"/>
</simple-mapping>
<simple-mapping>
<input>
<arg orig="SURNAME" target="VAR1"/>
</input>
<output method="dolce#LASTNAME" value="VAR1"/>
</simple-mapping>
</map>
</type>

AIFBO

SmartWeb @ SEKT, Jan. 2006 (38)
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FS type="player_action">
[N [N <F name="GAME_EVENT">
<FS type="world champion"/>
<F name="ACTION_TIME">
<FS type="1990"/>
<F name="ACTION_LOCATION">
<FS type="Italy"/>
<F name="AGENT">
<FS type="player">
<F name="SURNAME">
<FS type="Buchwald"/>
<F name="GIVEN_NAME">
<FS type="Guido"/>

sobie#playerl24:sportevent#FootballPlayer

[sportevent#impersonatedBy ->
sobie#Guido_ BUCHWALD].

sobie#Guido BUCHWALD:dolce#"natural-
person”

[dolce#"HAS-DENOMINATION" ->
sobie#Guido BUCHWALD_Denomination].

sobie#Guido BUCHWALD Denomination":dolce#
"natural-person-denomination”

[dolce#LASTNAME -> "Buchwald";
dolce#FIRSTNAME -> "Guido"].

SProuUt

SmartWeb @ SEKT, Jan. 2006

F-Logic
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« Automatic Generation of Hyperlink Menus with Extracted Information

— Ontology-Driven: Hyperlinks will be Added According to Class, e.g. Consider the
Hyperlink Menu for the Class FootballPlayer (with Instance “Roberto Brown”) :

Das Ziel beider ist klar: Die Qualifikation for die FIFA Fussball-Weltmeisterschaft Deoutschland 2006, Diese Aussicht beweat auch Tejada, der erklart, dass "es fir Panama wviel
hedeuten wirde, zum ersten Mal zu einer Weltmeisterschaft zu fahren. Die Spieler und auch die Menschen im Land wirden sich sehr freoen” Was misste Panama machen,
um das Ticket fir Deutschland zu holen? Der Goalgetter gibt eine ganz einfache Antwart darauf. "Man muss hart arbeiten. Richtig hart arheiten ", wiederholt er.

Derjunge Tarjdger hofft, auch in den ndchsten Parien der abhschlieRenden Sechser-Qualifikationsrunde dabei zu sein, auch wenn er nicht
dariber spekulieren michte. "Das hat der Trainer zu entscheiden”, sagt er lapidar. Fir die Fans ist Tejada jedoch die Zukuntt des
panamesischen Fusshalls. Bei einer Umfrage auf der offiziellen Wehsite des Fusshallverbandes Fanamas 5t|mmten Tﬁ% fir das Eturmdun
Tejada und José Luis Garcés, eine weitere junge Sturmboffiung Panamas. Der altgediente Robertg

Ruhertu Bruwn

Luis Tejada hegann seine Karriere beim FC Taura de Panama, bevar er von Envigada (Kolumbien I

war wohl voraushestimmit, schlieflich hat der Stirmer den gleichen Familiennamen wig ein herdhm
Trainer in der Nationalelf Panamas, Hernandez, ist kolumbianischer Herkunit.

Vorbild Ronaldo
Im Fusshall der Cafieferos ist es ihm bisher gut gegangen. "lch habe mich verheszern kinnen, natdrlich. Es ist eine professionellare Liga (3
ordnung, mehr Diszipling ich hahe gelernt, wie ich mich auf dem FPlatz bewegen muss", erklart der Spieler. Obwohl es ihm an Erfabrung fehlt, er sehr jung |st und nur wenig Leit
ZUr Anpassung hatte, war Tejada auf Anhieb in Kolumbien sehr erfolgreich. So hat er |n hisher madlf Spielen dart nicht weniger als sieben Treffer erzielt.

Tejada zeichnet sich als "mannschattsdienlicher Spieler aus", der "zentral spielt, eine typische Mummer 8 eben, und stark in der Luft ist", abwohl er selbstkritisch meint, dass er
sich "im &bschluss noch steigern muss”. Als Kind konnte er die Brider Dely valdés und Rommel Fernandez im Fernsehen bewundern, wenngleich sein Worbild Ronaldo ist. Wit
dem Tar, das Tejada geden Mexiko erzielte, wire auch der Brasilianer hoch zufrieden gesvesen. Wenn der junge Goalgetter soweiter macht, werden sich die Wege heider
wiglleicht in Deutschland 2006 kreuzen. Vielleicht wird Luis Tejada dann etwas gesprachiger sein — bislang jedenfalls zieht er ausschlietlich die Sprache aof dem Plate var.

]
SmartWeb @ SEKT, Jan. 2006 (40)
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Ontology Learning

Paul Buitelaar, Alexander Schutz (DFKI LT)
&
Michael Sintek, Bjorn Endres (DFKI KM)
&
Berenike Loos, Robert Porzel (EML)
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* Motivation: Extend Ontology with Relations

 Currently ~ 60 Relations in the Sport Events Ontology
— Mostly Properties, e.g. hasName, atMinute, ...

 Representation of (Verbal) Relations Enables Better Modeling of Events
for Information Extraction Purposes

« Example

“Ballack shoots the ball in the net.”

Relation: Shoot (Domain: FootballPlayer Range: BallObject)

SmartWeb @ SEKT, Jan. 2006 (42)
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[ m

Named-Entity Rec. &
Semantic Tagging

Shallow Parsing

v
Annotated
Corpus

Linguistic Annotation

Relevance
Measure

Relevance Scores
Heads, Preds

Co-occurrence
Measure

Frequencies
In BNC, N2z

Co-occurrence

Scores
Heads <> Preds

Relation Extraction and Evaluation

Triple
Generation

SmartWeb @ SEKT, Jan. 2006
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Linguistic Annotation
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« Named-Entity Recognition
“Michael Ballack” : FootballPlayer

« Semantic Tagging
“Ball” (ball), “Leder” (Ileather) : BallObject

» Shallow Parsing
— Part-of-Speech Tagging
Fussballspieler (soccer player): Noun

— Morphological Analysis
Fussballspieler: Fussball — Spieler

— Dependency Structure Analysis
“The team won the second match.”
SUBJECT PREDICATE DIRECT _OBJECT

|
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Rank [P Headnoun Frequency
1 125245.24 Ball (ball) 6849
2 12188852 Tor (goal) 7767 Top-10 Head-Nouns before and after
3 9500321 Meter (meters) 5967 mapp|ng to Ont0|ogy Classes
4 6415718 Schuss (shot/drive) 3575
5 57185.76 Ecke (comer) 3132
6 4547496 Strafraum (penalty area) 2298
7 3466811 Freistoss (freekick) 1752
8 30017.75 Leder (leather/ball) 1561
9 27989.09 Hanke (cross) 1479 TOp-lO Predicates
10 2741466 Pfosten (post) 1457
Rank [P Predicate Frequency
Rank P ConceptLabel  Frequency | 1 2716741 flanken (to cross) 1373
1 56551099 FOOTBALLPLAYER 284 2 22045.39 klaeren (to clear) 1435
2 162137.82 GOALOBJECT 8 3 2190837 schiessen (to shot) 1503
3 14352883 BALLOBJECT 29 4 2043909 koepfen (to head) 1033
4 13853544 GOALKEEPER 6887 5 16342.99 lassen (to let/to leave) 826
5 7081486 SHOT 3578 6 956341 zehen (to pull/to drag) 1548
6 4901816 TEAM 2477 7 946857 ) ool 814
7 4547496 PENALTYAREA 2208 .57 - passen (to pass/ o play)
8 3466811 FREEKICK 1752 8 775284 spielen (to play/to pass) 1559
9 2032454 WING 1482 9 765368 lenken (todivert) 537
10 28829.78 POST 1457 10 7637.45 parieren (to parry/to save) 405
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Rank [? Predicate Frequency
1 27167.41 flanken (to cross) 1373
2 22045.39 Klaeren (to clear) 1435
3 21908.37 schiessen (to shot) 1503
4 20439.09 koepfen (to head) 1033
flanken SUBJ:FOOTBALLPLAYER  “Klasnic”
flanken DOBJ:FOOTBALLPLAYER  “Klose” <
Rank [P ConceptLabel  Frequehcy
flnnlznn_in DD_An ] “Zuschauer” (m mlinnr\n) l 56551099 FOOTBALLPLAYER 28494
2 16213782 GOALOBJECT 8188
3 14352888 BALLOBJECT 7249
4 13853544 GOALKEEPER 6887

besehirrpfen-(io-irstit) YB3
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Triple
Generation

Test Set
Triples
Head : Pred : Head

Development Set

Triples
Head : Pred : Head

Gold Standard Construction
m 192 Triples from Dev. Set

O Coldotndars. presented to 3 Experts
v - s Results in a Gold Standard of 38
Automatic Trl p I es
Quantitative
Evaluation

Post Precision
Amount of Learning

False Positive
Triples

True Positives
Triples
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Corpus # of Triples Recall alpriori Precision a posteri ori Precision
Evaluated percentage true positives percentage true pos  itives
1 38 15,80% 8,60% 6 20,00% 14
GS size 2 38 23,70% 13,40% 9 23,90% 16
3 38 15,80% 8,60% 6 20,00% 14
Average over Samples 18,43% 10,20% 21,30%
1 95 39,50% 12,70% 15 24,60% 29
all Triples 2 84 34,20% 11,90% 13 23,90% 26
3 92 34,20% 11,10% 13 23,10% 27
Average-over-Samples 35,97% 11,90% 23,87%
Corpus # of Triples Recall alpriori Precision a posteri ori Precision
Evaluated percentage true positives percentage true pos itives
1 38 13,20% 7,00% 5 18,30% 13
GS size 2 38 21,10% 11,80% 8 19,10% 13
3 38 15,80% 8,60% 6 15,70% 11
Average over Samples 16,70% 9,13% 17,70%
1 148 44,70% 10,10% 17 20,70% 35
all Triples 2 136 42,10% 10,10% 16 20,30% 32
3 146 42,10% 9,50% 16 19,60% 33
Average over Samples 42,97% 9,90% 20,20%

|
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 JATKE (Under Development by DFKI KM)
— Meta-Tool (Protégé Plug-In) for Ontology Learning

%\| IATKE Taby

Protégé

Ontological View

Tabular View ==

Ontology
Engineer

Proposal Layer

Evidence Layer

Information Layer
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File Edit  Project Window Help

A E B0 &2 /8 F » B R <C@,ﬂrml‘ﬁ‘_c;né

|/ © Claszes |V- Slots i/ - Form-s--'| @ Instances rl Quieries rh,“' JATEE |

| Generate | | Remove |ATKE | | Clean | | Wiew Log | ‘

[ Siniple Proposal View jl] Progieg Visw |
T T ELa NOWEER | =

Confiden. | Froposal | Tource CL/ ER il

1.0 Create new slot "legen_auf" for "Spieler” RelExt,DCS-Module \For frojeci: @ integrated

0.87 Create new slot "klaeren_vor" for"sportevent:Coalkesper" RelExt

08 Create new slot "pryefen” for"Spieler BelFxt Cla Hierarchy = "Q;‘ - = -

0.54 Create new slot "flanken_auf" for "Spieler” RelExt

0.76 Create newslot "spielen_fuer for "Spieler” RelExt

b\ smartdolce: gty
INswemmaToken

I_I -lIIIIFI'I- [ 'IfF'If-III.I Tl TW

Proposal SNl
1.0 Create new slot "legen_auf" for "Spieler” FelExt,DCS-Module
Create new slot "klaeren_vor' for"sportevent:Coalkeeper” RelExt

i a = L
L d,uug:m:rnu: =

| G008
-

[T
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How do | get to Auerstein | Lotus | ...

Recognition of ,Out Of Vocabulary* (OOV) Words:

How do | get to

OOQV type=unknown> Auerstein </O0V>
OOV type=unknown> Lotus </O0OV>

OOQV type=unknown> Betzenberg </O0OV>

What was intended? — Lotus: the car, the flower, the restaurant, ...
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Ontology Learning in Dialog (EML) - Overviews -
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Concept

OOV Recognition Speech Mapping
Understanding ~

X Tagged Query

Speech Recognition

Context Model

'\__ How do | get

to Auerstein?

Context Words
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Thanks for Your Attention!
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