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What are sensor networks?

Network of sensor nodes
— Typically wirelessly linked

Low power
Autonomous
On board processing/decisions
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Weather example - Now

» To gather precipitation data for a region
— Browse a few key sites relating to weather

— For each web site
» Get data from each server
» Convert to my format

— If you are lucky there is a web service for it!
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Sensor data in the future?

» Probably go to a “weather portal”

» To gather precipitation data for a region

— Ask registry for services relating to
ontoweather:precipitation & this region

— Get data from each server automatically
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Multiple schema problem

» 1000 sensor nets will probably use 900
different schemal?

» So either we make ONE metadata schema
* Highly unlikely!

« Or we maintain maps to a few ontologies
which help us/systems make sense of
them

temp
hum g T temperature
depth hum humidity

height waterdepth
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What is an ontology?

Made\ by

Location

imports

Time interval

imports

time Location
Ontology Ontology
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What is an ontology?

GPS Coords

Location

imports
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SSN-XG

DOLCE
UltraLite

Ontologies in SSG

SSN
ontology

Coastal
Defences

WP6. Flood

Additional
Regions

Ordnance
Survey

Schema
Metadata
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Semantic Sensor Network Ontologies

Deployment
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Power of the ontology

» Concepts “explain” what things are

» Can relate things with different names
so: user can keep their database schema but
publish mappings
« Allows reasoning
eg: Can’t get rain — but can get daily rain
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Using the semantic web

* €g smart sensor net:
— Find a weather service covering this area
— Fetch a wind/sun prediction for tomorrow
so: | can predict wind/solar power and adapt)
 How?
— Query using a generic ontology, eg:

weather-ont:wind_summary

SPARQL
Linked data
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Linked Data

| \fownn = g

Web now has 25,000,000,000 triples!
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The simple power of URIs

http://dbpedia.org/page/Amsterdam

Can be used to define Amsterdam

Contains things like:
Dbpedia-owl:populationTotal 762057

Where populationTotal is defined as concept

http://dbpedia.org/ontology/populationTotal
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C t t t . t .
RDF http://id.channelcoast.org/observations/Hs/20090801 .
o 303 redirect +
REST - applicationvnd.o . ¢ontent
O&M GML . gc.wfs o
i 303 redirect negotiation
Linked Data |
. HTML WFS GML
Service
WFS GML http://wfs. vations/t 1
http://data. ations/Hs/20090801
Content negotiation
application/rdf+xml
RDF
http://data.channelcoast.org/observations/Hs/20090801
application/xml
O&M GML
http://om. ations/l 1
text/html
HTML
http://page: vations/t 1
Southampton

“Semantic layer”

Search engines Portals ’ Agents

... Mapping to
ontologies

e a0
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Query registry for
data sources with
certain types of
data in a given area

?

discovery

Application

Registry gives URlIs to

useful data sources

0 s
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Resource access

Application
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Data access

Application

New data streams
connected
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RESTful API

A
/observations/Hs /20090801 P /sensors/bosconbe
Observations of Hs on 2009-08-01 SN Sensor station at Boscombe (GML)
Example link to: o ] Example link:
/observations/boscombe/Hs/200908014140500 external ontology of observed property

/osbservations/boscombe/Hs /20090801
Observations of Hs at Boscombe on 2009-08-01
Example element:

#140500

Observation at 14:05:00

Example link to:

/sensors/Boscombe

/sensors

Sensors in the CCO network
\ Example link to:
/sensors/Boscombe

/observations/boscombe/20090801 v
Observations of all observable properties at -
Boscombe on 2009-08-01 :
Example link to:
/observations/boscombe/Hs/20090801¥140500
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Other issues

» Making every reading in a large data set
into RDF is not a good idea!

» Fetching larger data sets or streams can
be done in another way...
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Semsorgrid prototypes

Configuration: ~ Data Sources (triggers): Processing/Serialisation: Frontend:

Architecture SDS - <
o - Serialiser
3
Scraped Weather 83 « Writes RDF 4Store
4 E] observation data
g % into a serialised
2 g format
ER- « Uses URI Minter
g' to create/ update Serialised
Generic DB appropriate
observation files formats Web Server
and observation
Batch Historical collections
Data Import @
atabase -
Connection URI Minter
Document
-
+ Uses Ontology Mapping RDF, WFS
Ontolt_)gy Document to map service . GeoJSON
Mapping data/database tables onto Instance mapping to HTML
Document Observation Model observation ruleset .
archetypes
+ Uses URI Minting
URI Document to generate
Minting minting ruleset based on -
Document SRl En caTET URI minting ruleset
|
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Prototype demo

Coastal flood use case Il
|Great Britain Portsmouth Harbour

_NEROROAEI. Soui Fe
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Summary

« SSG4Env project is developing this technology

« Semantic Web approach can be useful!
— Heterogeneous discovery
— Integration of sources
* ltis not all easy...
— But it is the current way “Web 3.0” is emerging

Contact: Kirk Martinez km@ecs.soton.ac.uk
http://www.ecs.soton.ac.uk/~km
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