Generating and Visualizing a Soccer Knowledge Base

Paul Buitelaar, Thomas Eigner, Greg Gul-
rajani, Alexander Schutz, Melanie Siege,
Nicolas Weber
Language Technology Lab, DFKI GmbH
Saarbricken, Germany

{paul b, si egel } @if ki . de

Abstract

This demo abstract describes the SmartWeb
Ontology-based Information Extraction Sys-
tem (SOBIE). A key feature of SOBIE is that
al information is extracted and stored with
respect to the SmartWeb ontology. In this
way, other components of the systems, which
use the same ontology, can access this infor-
mation in a straightforward way. We will
show how information extracted by SOBIE is
visualized within its original context, thus
enhancing the browsing experience of the
end user.

1 Introduction

SmartWeb' is a complex, open-domain and
multi-modal question answering system, which
derives answers from unstructured resources
such as the Web, from automatically acquired
knowledge bases and from web services.

The SmartWeb component that we describe
here automatically populates a knowledge base
by information extraction from soccer game re-
ports as found on the web. The extracted infor-
mation is defined with respect to the underlying
SmartWeb ontology in order to be smoothly in-
tegrated into the system - for related work on
ontology-based information extraction see e.q.
(Maedche et al., 2002), (Lopez and Motta, 2004),
(Mdller et a., 2004), (Nirenburg and Raskin,
2004). The ahility to extract information and de-
scribe it ontologically is a basic requirement for
more complex processing tasks such as reasoning
and discourse analysis.
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In this paper we describe the current status of
the SmartWeb ontology-based information ex-
traction (SOBIE) system.

2 System Overview

The SOBIE system consists of a web crawler,
linguistic annotation components and a compo-
nent for the transformation of linguistic annota-
tions into an ontology-based representation.

The web crawler acts as a monitor on relevant
web domains (i.e. the FIFA? and UEFA® web
sites), automatically downloads relevant
documents from them and sends them to a
lingui stic annotation web service.

Linguistic annotation and information
extraction is based on the Heart-of-Gold (HoG)
architecture (Callmeier et a. 2004), which
provides a uniform and flexible infrastructure for
building multilingual applications that use
semanticss and XML-based natural language
processing components.

The linguigtically annotated documents are
further processed by the transformation
component, which generates a knowledge base
of soccer-related entities (players, teams, etc.)
and events (matches, goals, etc.) by mapping
annotated  entitiesevents  with  ontology
classes/properties.

Finally, an automatic hyperlinking component
is used for the visualization of extracted
entities/events. This component is based on the
ViewWs system, which was developed
independently of SmartWeb (Buitelaar et 4.,
2005).

21 Web Crawler

The crawler enables the automatic creation of a
football corpus, which is kept up-to-date on a
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daily basis. The crawler data is compiled from
texts, semi-structured data and copies of origina
HTML documents. For each football match, the
data source contains a sheet of semi-structured
data with tables of players, goals, referees, etc.
Textual data comprise of match reports aswell as
news articles.

The crawler is able to extract data from two
different sources: FIFA and UEFA. Semi-
structured data, news articles and match reports
covering the WorldCup2006 are identified and
collected from the FIFA website. Match reports
and news articles are extracted from the UEFA
website. The extracted data are labeled by I1Ds
that match the filename. The IDs are derived
from the corresponding URL and are thus
unique.

The crawler is invoked continuously each day
with the same configuration, extracting only
data, which is not yet contained in the corpus. In
order to distinguish between available new data
and data already present in the corpus, the URLS
of al available data from the website is matched
against the IDs of the already extracted data.

2.2 Linguistic Annotation and Information
Extraction

As mentioned before, linguistic annotation in the
system is based on the HoG architecture, which
provides a uniform and flexible infrastructure for
building multilingual applications that use
semanticss and XML-based natural language
processing components.

For the annotation of soccer game reports, we
extended the rule set of the SProUT (Drozdzyn-
ski et al. 2004) named-entity recognition compo-
nent in HoG with gazetteers, part-of-speech and
morphological information. SProUT combines
finite-state techniques and unification-based al-
gorithms. Structures to be extracted are ordered
in a type hierarchy, which we extended with soc-
cer-specific rules and output types.

SProUT has basic grammars for the annotation
of persons, locations, numerals and date and time
expressions. On top of this, we implemented
rules for soccer-specific entities, such as actorsin
soccer (trainer, player, referee ...), teams, games
and tournaments. Using these, we further imple-
mented rules for soccer-specific events, such as
player activities (shots, headers ...), game events
(goal, card ...) and game results. A soccer-
specific gazetteer contains soccer-specific enti-
ties and names and is supplemented to the gen-
era named-entity gazetteer.

As an example, consider the linguistic annota-
tion for the following German sentence from one
of the soccer game reports:

Guido Buchwald wurde 1990 in Italien Welt-
meister (Guido Buchwald became world cham-
pionin 1990 in Italy)

<FS type="pl ayer _acti on">
<F name="GAME_EVENT" >
<FS type="worl d chanpi on"/>
<F name="ACTI ON_TI ME" >
<FS type="1990"/>
<F nane="ACTI ON_LCOCATI ON" >
<FS type="ltaly"/>
<F name="AGENT" >
<FS type="pl ayer">
<F name=" SURNAME" >
<FS type="Buchwal d"/ >
<F name="Gd VEN_NAME" >
<FS type="CGui do"/>

2.3 Knowledge Base Generation

The SmartWeb SportEventOntology contains
about 400 direct classes onto which named-
entities and other, more complex structures are
mapped. The mapping is represented in a de-
clarative fashion specifying how the feature-
based structures produced by SProUT are
mapped into structures which are compatible
with the underlying ontology. Further, the newly
extracted information is aso interpreted in the
context of additional information about the
match in question.

This additional information is obtained by
wrapping the semi-structured data on relevant
soccer matches, which is aso mapped to the on-
tology. The information obtained in this way
about the match in question can then be used as
contextual background with respect to which the
newly extracted information isinterpreted.

The feature structure for player as displayed
above will be translated into the following F-
Logic (Kifer et a. 1995) statements:

sobi e#pl ayer 124: sport event #Foot bal | Pl ayer
[ sport event #i nper sonat edBy - >
sobi e#Gui do_BUCHWALD] .

sobi e#Gui do_BUCHWALD: dol ce#" nat ur al - per son"
[ dol ce#" HAS- DENOM NATI ON' - >
sobi e#Gui do_BUCHWALD Denomi nati on] .

sobi e#QGui do_BUCHWALD Denomi nati on": dol ce#"
nat ur al - per son- denoni nat i on"
[ dol ce#LASTNAME - > "Buchwal d";
dol ce#FI RSTNAME -> "Gui do"].




2.4 Knowledge Base Visualization

The generated knowledge base is visualized by
way of automatically inserted hyperlink menus
for soccer-related named-entities such as players
and teams. The visualization component is based
on the V1ews' system. V1eWs allows the user to
simply browse a web site as usual, but he is now
supported by the automatic hyperlinking system
that adds additional information from a (gener-
ated) knowledge base.

For some examples of this see the included
figures below, which show extracted information
for the Panamateam (i.e. al of the football play-
ers in this team in Figure 1) and for the player
Raoberto Brown (i.e. histeam and events in which
he participated in Figure 2).

3 Implementation

All components are implemented in Java 1.5 and
are installed as web applications on a Tomcat
web server. SOAP web services are used for
communication between components so that the
system can be installed centralized as well as
decentralized. Data communication is handled by
XML -based exchange formats. Because of a high
degree of flexibility of components only asimple
configuration over environment variables is
needed.

4 Conclusions and Future Work

We presented an ontology-based approach to
information extraction in the soccer domain that
aims at the automatic generation of a knowledge
base from match reports and visualizing the ex-
tracted information through automatic hyperlink-
ing. We argue that such an approach is innova-
tive and enhances the user experience.

Future work includes expansion into the ex-
traction of more complex events, for which deep
linguistic analysis and/or semantic inference over
the ontology and knowledge base is required. For
this purpose we will use an HPSG-based parser
that is available within the HoG architecture and
combine this with a semantic inference approach
based on discourse analysis (Cimiano et al.,
2005).
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Zurick zum Orginalartikel

Interessante Spieler: Tejada - der 'stumme’ Goalgetter
02, Mai 2005
won FIFAwarldeup, corn

Luis Tejada, das neue Wunderkind des Fussballs in Panama, ist ein zurickhaltender, sehrwartkarger Mensch. Selbst wenn die Dinge richtig gut laufen,
geht er nicht aus sich heraus. Bei seinem Landerspieldehiit gegen Mexiko sprach der panamesische Stirmer Jedoch eine Sprache, die alle verstanden,
die Sprache des Fusshalls

Das Dehiltvon Tejada in der Mationalelf des Landes hatte nichit erfolgreicher verlauten kinnen: Mit 23 Jahren karn erin der zweiten Halfe des Wi

Galifikationsspiels gegen das schier dbermichtige Mexiko aufs Feld und erzielte mit einem tollen Treffer das Ausgleichstor, Tejada erhielt den Ball an
der Grenze des Strafraums, mit dem Rdcken zum Tor. Drei kurze Berdhrungen und dann zog er mit einem Seitfallzieher den Ball aufs Tor, der den
mesikanischen Keeper Oswaldo Sanchez auf dem falschen Ful erwischte undlT 0
Augenblick fir das Team und das ganze Land, auchwenn sich der bescheldern TeamFlayer
nicht mehr und nichtweniger.

Fota vergrassern

Fotogalerie Tejada war in seiner Heimat schan [Enger bekannt, da er fr das U-23-Team des Landes hereits Tunf Treffer erzielt
die lette Runde des voralympischen Gualifikationsturniers vorstie. Seine Leistungen beeindruckten auch seinen

zustandig fir die A-Mationalelf des Landes. Dennoch war Tejada Gherrascht, als erin den Kader berufen wurde. "lch hatte nicht geglaubt, d

nicht berufen worden, hat sich jedoch klar gesteigert und einige Dinge, die nicht 50 gutwaren, abgestellt. Das Ergebnis davon konnte man
Spieler aufdem Plat’, erklarte der Trainer nach dem tollen Treffer gegen Mexiko

Das Ziel beider ist klar: Die Gualifikation fir die FIFA Fussball-Weltmeisterschaft Deutschland 2006. Diese Aussicht beweat auch Tejada, der erklant, dass "es fur Panama viel
hedeuten wilrde, Zum ersten Mal zu einer veltmeisterschaf zu fahren. Die Spieler und auch die Menschen im Land wirden sich sehr freuen " Was misste Panama machen,
urm das Ticket filr Deutschland zu holen? Der Goalgetter gitit eine ganz einfache Antwort daraur "Man muss hart arbeiten. Richtig hart arbeiten ", wiederholt er.

Figure 1: Generated hyperlink on ,, Panama* with extracted infor mation on thisteam

52

3

Hermandez seinerseits dukerte sich kirzlich in einerm Interview mit FIFAworldeup.com begeistert Gher geinen Schiizling. "lch habe ihim gratulier, natdrlich! Erwar bisher noch
nicht berufen worden, hat sich jedoch klar gesteigert und einige Dinge, die nicht so gutwaren, abgestellt. Das Ergebnis davon konnte man sehen. Er stand als ganz anderer
Spieler auf dem Platz’, erklarte der Trainer nach dem tollen Treffer gegen Mexiko.

Das Ziel beider ist klar: Die Gwalifikation fir die FIFA Fusshall-Weltmeisterschaft Deutschland 2008, Diese Aussicht bewegt auch Tejada, der erkla, dass "es filr Panama viel
bedeuten wirde, zurn ersten Mal zu einer Weltmeisterschaft zu fahren. Die Spieler und auch die Menschen im Land wirden sich sehr freuen Was misste Panama machen,
urn das Ticket ir Deutschland zu halen? Der Goalgetter gibt eine ganz einfache Antwart darauf "Man muss hart arbeiten. Richtig hart arbeiten " wiedarholt er.

Derjunge Tarjager hofft, auch in den nachsten Partien der abschlieRenden Sechser-Qualifikationsrunde dabei zu sein, auch wenn er nicht
darilber spekulieren machte. "Das hat der Trainer Zu entscheiden”, saot er lapidar. FOr die Fans ist Tejada jedoch die Zukunft des
panamesischen Fusshalls. Bei einer Urnirage auf der offiziellen Website des Fussbhallverbandes Panamas shmmlen 75% fir das Sturmduo

Tejada und Jogé Luis Garcés, eine weitere junge Sturmhofiung Panamas, Der altgediente Roberto Brown £
Ruherto Brn\lm

Team: Panama

Luis Tejada begann seine Karriere heim FC Tauro de Panama, hevor ervon Envigado (Kolumbien) wer|
wear wohl vorausbestimmt, schlieBlich hat der Stirmer den gleichen Familiennamen wie ein berdhmte
Trainer in der Mationalalf Panamas, Hemandez, ist knlumbianischar Herkunt,

Worbild Ronaldo
I Fusshall der Cafeteros istes hm bisher gut gegangen. "lch habe mich verbessern kiinnen, natilich. Es ist eine professionellers Liga
Ordnung, mehr Disziplin, ich habe gelernt, wie ich mich auf dem Platz bewegen muss", erklart der Spieler. Obwaohl es ihm an Erfahrung fehlt, er sehr jung |stund nurwenig Zeit
Zur Anpassung hatte, war Tejada auf Anhieb in Kolumbien sehr erfolgreich. So hat erin bisher awolf Spielen dort nicht weniger als siehen Treffer erzielt.

Tejada zeichnet sich als "mannschaftsdienlicher Spieler aus®, der "zentral spielt, sine typische Mummer 8 eben, und starkin der Luft ist', obwaohl er selbsthritisch meint, dass er
sich "im Abschluss noch steigern muss". Als Kind kannte er die Briider Dely Valdés und Rommel Ferndndez im Fernsehen bewundern, wenngleich sein Yarhild Ronaldao ist. Mit
dem Tar, das Tejada gegen Mexika ezielte, wire auch der Brasilianer hoch zufrieden gewesen. Wenn der junge Goalgetter so weiter macht, werden sich die Wege beider
viglleicht in Deutschiand 2006 kreuzen. Viellsichtwird Luis Tejada dann etvas gesprachiger sein - bislang jedenfalls zieht er augschliellich die Sprache auf derm Platz var.

Zuriick zum Orginalartikel
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Figure 2: Generated hyperlink on ,, Roberto Brown" with extracted information on his
team and eventsin which he participated
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