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Semantic Web

.f:#ll.,
Tim Berners Lee

Was ware, wenn der Computer den
Inhalt einer Seite aus dem World Wide
Web nicht nur anzeigen, sondern auch

seine Bedeutung erfassen wurde?

[Tim Berners-Lee, James Hendler,
Ora Lassila]
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versuch’s
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- Erganzung des bereits bestehenden World
Wide Web um Metadaten

- Wissensreprasentation durch Ontologien
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Ontologien
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Ontologie der Lebewesen
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Ontologie der Trickfilmfiguren
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Moglichkeiten der Speicherung

1. Generierung des Schemas der Ontologie
und Vermerk auf jeder web-page, dal} der
Inhalt dieses Dokumentes der Semantik
der Ontologie entspricht.

2. Generierung des Schemas der Ontologie
und Anreicherung der Ontologie mit
einzelnen Objekten
=> riesiger Lagerplatz



. Marking up the web page

<INSTANCE KEY="http://www.cs.umd.edu/users/hendler/">

<USE-ONTOLOGY ID="cs-dept-ontology" VERSION="1.0" PREFIX="cs" URL=
"http://www.cs.umd.edu/projects/plus/SHOE/cs.htm|">

<CATEGORY NAME="cs.Professor" FOR="http://www.cs.umd.edu/users/hendler/">
<RELATION NAME="cs.member">
<ARG POS=1 VALUE="http://www.cs.umd.edu/projects/plus/">
<ARG POS=2 VALUE="http://www.cs.umd.edu/users/hendler/">
</RELATION>
<RELATION NAME="cs.name">
<ARG POS=2 VALUE="Dr. James Hendler">
</RELATION>
<RELATION NAME="cs.doctoralDegreeFrom">
<ARG POS=1 VALUE="http://www.cs.umd.edu/users/hendler/">
<ARG POS=2 VALUE="http://www.brown.edu">
</RELATION>
<RELATION NAME="cs.emailAddress">
<ARG POS=2 VALUE="hendler@cs.umd.edu">
</RELATION>
<RELATION NAME="cs.head">
<ARG POS=1 VALUE="http://www.cs.umd.edu/projects/plus/">
<ARG POS=2 VALUE="http://www.cs.umd.edu/users/hendler/">
</RELATION>
</INSTANCE>



. Scheme and entities stored together

Professor

Dept. of Computer Science, University of Maryland

— member » Institute for Advanced Computer Studies, UM

Institute for Systems Research, UM

Dept. of Electrical Engineering, UM

Semantic Web and Agents Research

Maryland Information and Network Dynamics Laboratory
Advanced Information Technology Laboratory

ParalleL Understanding Systems Laboratory
Autonomous Mobile Robotics Laboratory

—1 Name » James A. Hendler

L D = University of Maryland, Dept. of Computer Science
octora egree rom Brown University, Providence, Rhode Island

— emailAddress ——— hendler@cs.umd.edu

Semantic Web and Agents Research

— head » Maryland Information and Network Dynamics Laboratory
Advanced Information Technology Laboratory

ParalleL Understanding Systems Laboratory
Autonomous Mobile Robotics Laboratory




Ontologie in SPIRIT
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“ambridge (inhabited place)

52 12 N Long 000 07 E rrepresented in degrees minudes direction)
52200 Long 0117  (represented in decimal degress and fractions of degrees)

= - Located on rivers Cam & Granta; site of prehistoric & Roman remains; oldest college is Peterhouse (founded 1284); was confirmed a university city by Pope John XXTT 1384;
ed by Erasmus 1510; site of Holy Sepulchre Church, famed for its circular plan; Fitzwilliam Wuseum here.
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Cambridge {C,V)
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VectorDataset

only vector data will be processed

possible datasets: topographic, cadastral, navigation (ATKIS, ALK, 1GM, GDF)

the semantic ofthe structures should be analysed

domain of ohjects cataloged as

criteria of distinction, pictured on the example of ATKIS B‘

Dmain2000

Domain3000

Domain4000

Domainb000

DomainG000 Domain7000

IN

tlerment features of features of hodies relief areas of
tures traffic vegetation of water interast
Feature1 Feature2 Feature3
OntologAnP3

SpatialSearchindex

building the search index depending an the ontology b‘

- interesting information inside the wector data will be stored in b.
the schemea afthe antalogy (pre-processing

- the scheme gives at least the hasic what to look for in the

dataszet
- target:

1.to extract typical geagraphic infarmation {e.g. hig cities in
Japan are: Tokyo,

2.to extract relationships and model expressions of relation

Csaka, etc)

=]

Ontology

ul

OntologyCategory

- huilding the search index by processing the information of the
antalogy and thus the enriched geo-data of WPE too, hecause
they are stared in the scheme ofthe ontology

- should the enriched geo-data {metadata) of the dataset he
processed separately from the ontology?

ul

OntologyTerm

T

OntologyRelat




\TKIS-Datenmodell — hierarchische Beziehungen

Objektbersich| [Objektbareich| Objektbaresich (Objektherelch| |Objektbereich| [Objektberzich |Objektberesich
1000 2000 3000 4000 5000 6000 7000
Festpunkte Siedlung Verkehr Vegetation Bewidsser Relief Geblete
/ \
Objektgruppe Oblektyruppe
3100 3200 T
Strakshverkshr Schlehenverkehr
Py
Objektart ObJektart -
3101 3102
Strafle Weg
|
Objekt Strake
Attribute Attrbut Widmung
Attributwerte

Funktion
Zustand
Widmung

Breite der Fahrkbahn

1301 Bundesautobahn
13202 Bundesstralle
1303 Landesstralle




ramework

“Lagerplatz”
Ontologie

Interpretation

Aufullen der Ontologie
mit extrahiertem Wissen

Annotation




-xtraction of information in SPIRIT context

Extraction of geometric footprints, e.g.
— Centroid of city
— Extension of city

Extraction of spatial relations, e.g.
— City close to river
— Ski resort in black forest

Interpretation of spatial phenomena, e.q.
— Big city
— Recreational area



terpretation of spatial data — example

“Big city” — extract it from ATKIS data set

City — Object class “settlement”
— Object “Ortslage”

Characteristics of a “big city”, e.g.
— Size

— Number of inhabitants

— Has airport

— Has public transportation network

Use spatial analysis for combining thematic and spatial criteria
and assign a city as being a “big city”
— E.g.: Big city, if
* Has size > XX km2
* Has airport in vicinity of 5 km



Vector

settlement

houses
iIndustrial areas

sports field
hospital

heat supply station
dumping ground

data set
traffic water
streets sea
places harbour
railway station canal
airport river

pipeline

water reservoir

dareas

administrative
districts
national park
biosphere
reserve
military area










lext tasks

|dentification of basic spatial analysis/interpretation functions
— Based on investigations from ontology WP

Implementation of these functions in a generic way

Extraction of information from spatial data sets based on given
ontology

— Use NMA-data sets as example

— Automatically identify all SPIRIT-relevant information in a given
data set



all over




