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Traditional Data Modeling

Standards such as Sensor Web Enablement
(SensorML) are widely adopted.

<swe:DataRecord definition="urn:ogc:def.property:0GC:atmosphericConditions">
<swe:field name="AirTemperature">
<swe:Quantity definition="urn:ogc:def:property:OGC:AirTemperature">
<swe:uom code="Cel"/>
<swe:value> 35.1 </swe:value>
</swe:Quantity>
</swe:field>
<swe:field name="WindSpeed">
<swe:Quantity definition="urn:ogc:def.property:0OGC:WindSpeed">
<swe:uom code="m/s"/>
<swe:value> 6.5 </swe:value>
</swe:Quantity>
</swe:field>



Data alone I1s not enough!

 Data with the right semantics

* Provenance, Quality of Information

* Interpretable formats

* Links and interconnections

e Background Knowledge, domain Information

* Hypotheses, expert Knowledge
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Semantic Modeling

* Defining raw data models is not enough

 Domain knowledge and context has to be modeled
too

e Semantic models allow the connection between
different aspects of cyber-physical systems, their
environment and contextual information
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Semantic Sensor Network
Ontology

SSN-XG Ontology Scope

. , SSN-XG annotations Observation
, <om:Observation>
; <om:samplintTime><gml:TimelInstant>...</gml:Timeln:

<om:procedure [XIink:role= p/7WWww.W3.0rg

xIink:href= http//www.w3.org/2 1 '

<om:observedProperty xlxnk:brof_'httpl/www wy.org | I

<featureOfInterest xlink:href="h WS . m

|<om:result uom="http//www.w3. orq/2009llncubat r/s A

f </om:0bservation>
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AN Example

Sensor occured_whe Time
? observed_by
Observation i Weather
* measured »
— | Phenomenon occurred_where (‘C\Lhkod Data: Geography
“Potentially_lcy” “University_of_Surrey”
l isCityO
dbpprop:destination
“A3 _Road” “Guildford”
dbpprop:destinatio sPartOf based_near
isPartOf
“25_Road” “Surrey” |- “Woking"
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Using Semantic Models

Low and high level services

Semantic annotation and reasoning

Linked-data 4 S S 2 N et : >

hasTime

Context data

hasLocation
hasT heme

<Juantity gar . i emw) Tux

Sen1anucaﬂy <hasloubleValue rdf:datatype~"ixad;dowble™>21.00</hashoubleValue>
ennched Data <hasDescription rdf:datatype~"ixad;string”™
>Room E24 - T ] </h -

<hasUomidentifier

</Quantity>

Binary data 0000000000000000000000000010101
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Sense?Web: Annotate
Sensor Data
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Connecting Data

e Sense?2Web allows the modeling of static
information (structure, location, meta information)

* How to model phenomena and their occurrence In
the model?
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KAT: the Knowledge
Acquisition loolkit
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KAT: the Knowledge
Acquisition loolkit
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KAT: the Knowledge
Acquisition loolkit
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KAT: the Knowledge
Acquisition loolkit
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KAT: the Knowledge
Acquisition loolkit
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KAT: Knowledge Acquisition Toolkit
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Current and Future Work

e Automation of the knowledge acquisition steps
« Context Adaption to changes in the environment

* Integration with real world scenarios (CityPulse
Project)
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Thanks! Questions?



