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WING

 OGC services - benefits =
* Well standardized interfaces
* Top-level interface (OWS Common)
 Tests for conformity

Introduction
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WING

 OGC services - benefits =
* Well standardized interfaces
* Top-level interface (OWS Common)
 Tests for conformity

Introduction

* Encapsulation of data and/or processing
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Work on semantic interoperability
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Work on semantic interoperability

* Role of ontology for spatio-temporal databases
« Semantic reference systems

* Grounding of geographical categories

e Context-aware retrieval

* Ontology alignment

« Semantic Geospatial Web services

* Workflow and service chaining
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New services and tools

 ConceptVISTAZ
« SWING concept repository
« SIM-DL similarity server and Prototegé plug-in

« Semantically-enabled Sensor Observation Service
(SemSOS)

= Concept

Gwme oot
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Challenges in Geosemantics

* Isolated solutions which lack a binding to
e Each other
 Existing OGC services
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Challenges in Geosemantics

* Isolated solutions which lack a binding to
e Each other
 Existing OGC services

* SIM-DL
* Extended DIG protocol
« OWL for knowledge representation
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Challenges in Geosemantics

* Isolated solutions which lack a binding to
e Each other
 Existing OGC services

* SIM-DL
* Extended DIG protocol
« OWL for knowledge representation

 OGC services (like WES)
* Requests like GetCapabilities
 GML for representation '

0GC
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Semantic Enablement Layer (SEL)

e |ntegrate Semantic Web services into SDI
 On top of recent standards (OGC, W3C, DIG etc.)
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Semantic Enablement Layer (SEL)

Integrate Semantic Web services into SDI
On top of recent standards (OGC, W3C, DIG etc.)
Consider three challenges

1.

How to link data encodings and service
protocols to formal specifications stored
within ontologies?

. How to manage and maintain these t
ontologies?
. How to incorporate reasoning services =

known from the Semantic Web? '
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SEL Functionalities

e createOntology: creates a new ontology
* updateOntology: registers a new ontology version
e getConcept, getRelation, getOntology:

returns different types of ontology elements
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SEL Functionalities

« getModelReference: returns the appropriate
ontology element ID for a given resource 1D

e retrieve: executes semantic matchmaking
between a goal/query and

(a) available web service advertisements
(b) feature type definitions
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SEL Functionalities

loadOntology: loads a specific ontology
releaseOntology: removes a specific ontology
tells: inserts a new fact into the knowledge base
asks: returns facts from the knowledge base
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SEL Functionalities

« createCapabilities: creates content-specific
section of an OGC Capabilities Document

o createFeatureTypeDescription: creates a GML
feature type in XSD format

(created file may contain annotations)
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Two new (OGC) services
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Two new (OGC) services

Web Ontology Service (WOS)

I
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Two new (OGC) services
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Web Reasoning Service (WRS)
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Two new (OGC) services

[ |

sapience project
(no run-time component)
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Two new (OGC) services

Web Ontology Service (WOS)

[
[ |

Web Reasoning Service (WRS)
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What do we not do?

 We do not propose to develop
e Separate reasoners for SD
e Ontology repositories for SDI
e But we encapsulate existing solutions

« Components for the creation of annotations are
not considered
* Previous development phase (not SEL-run-time)
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Semanitc Annotation

e Suggestions
for linkages
are applied!

« Discussion paper
(presented separately)

 Should include
REST!
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WQOS: Basics

 Semantically-enabled catalogue

« Abstracts from spatial and temporal search
(CS-W profile)

e Serves two requirements

» Access to formal specifications for elements
annotated In data encodings and service
operations

e Semantics-based information retrieval
In conjunction with a WRS

Helping the World to Communicate

Copyright © 2009, Open Geospatial Consortium, Inc., All Geographically

Rights Reserved.
g -15-



WQOS: Example
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WQOS: Detalls

« Stores definitions from multiple domains
geographic feature types, types of observations,
sensor types etc.

 Filter Encoding requires an according profile

 Enhanced Filter Encoding may be re-used by
other OWS

e Transparent approach which abstracts from
particular inference engines and ontology
languages !
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WRS: Basics

 Bridge between inference engines and
the OGC world

* Processes ontologies and knowledge bases
(WPS - Profile)

 Maps in both directions:
* DIG tells and asks calls
» GetCapabllities request and GML
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WRS: Example
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WRS: Detalls

 Reasoners are not restricted to sub-sumption
 They may include:
* Finding the most specific concept
e Least common subsumer
e Similarity reasoning
e Context-aware instantiation based on SWRL
rules and built-ins
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Summary (1/2)

e SEL for OGC web services

* Prerequisite for semantics-based information
retrieval tailored to

e User's context

* Translation

« Composition of sensors and web services

* Finally semantic interoperabillity
 Different content than the discussion paper!
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Summary (2/2)

e Three steps towards establishing a SEL

1. Data encodings and service protocols have
to be linked to formal specifications stored In
ontologies (Semantic Annotation )

2. A service has to be established for managing
and maintaining these ontologies (WOS)

3. A service has to encapsulate Semantic Web
reasoners to integrate them into SDIs (WRS)
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Outlook

« WOS/WRS reference implementation part of the
52North semantics community

« WRS work ongoing
* Encapsulation of SIM-DL server and Pellet
« WOS discussions ongoing

* A semantic annotation API for the lookup and
Injection functionality is developed in the sapience
open source project
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Thank Youl!

- International Research Training Group on
Semantic Integration of Geospatial Information
(DFG GRK 1498)

* DFG SimCat Il project (DFG Jal709/2-2)

* IST Programe of the European Community
SWING (FP6-026514)

e 52 North semantics community

e
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DIG — Example: asks

<dig>

<asks>
<children>
<concept name="NaturalReserve"/>
</children>

</asks>

</dig>
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