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Neke vrste i tipoviNeke vrste i tipovi

• Metereološke stanice

• Merenje vodostaja

• Merenje brzine protoka, strujnica

• Nivo zagadjenja

• GPS, IMU

• Sigurnost

• Stanje uredjaja

• Senzori naredne generacije (Bespilotne letelice, LIDAR,)

Tip

– Stacionarni

– Mobilni

– Vremenske serije



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically

Uloga webUloga web--aa
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OGC OGC SenSenzzor Web Standardor Web Standardii -- CiljeviCiljevi

• Brzo pronalaženje senzora (privatnih i javnih) koji mogu 

zadovoljiti potrebe za koji se zna šta mogu (lokacija, 

merena veličina, kvalitet, sposobnost obavljanja zadataka)

• Prikupljanje informacija kodiranog tako da je razumljiv za 

ljude i za softver.

• Pristupanje senzoru na način i u obliku specifičnoj 

potrebama.

• Postavljanje zadataka, ako je moguće to podrži potrebe 

korisnika.

• Odgovara i prima poruke o statusu merenja pojedinog 

senzora koji meri fenomen ili koji je obavio neki zadatak.
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Sensor Web Enablement (SWE) Sensor Web Enablement (SWE) SpecifiSpecifikacijakacija

• Informacioni model i šema
– Sensor Model Language (SensorML) Ključni model i šema za proces 

opažanja: podrška za komponente senzora, geolokacija...

– Observations and Measurements (O&M) – Ključni model i šema za 
opažanje

– TransducerML – integriše tok klastera opažanja u realnom vremenu

• Web Services
– Sensor Observation Service – Mogućnost pristupa senzorima ili 

sistemima senzora i opcino povezivanje senzora sa podacima drugih 
senzora.

– Sensor Alert Service – Alarmira prema zadatim kriterijumima na rezultate 
merenja.

– Sensor Planning Service – Za funkcije koje senzor može da izvršava 
redno ili prema zadatom planu.

– Web Notification Service – Za asinhronu komunikaciju izmeñu klijenta i 
servisa.

– Sensor Registries – Pronalazi senzore i uspostavlja kontakt.
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Network ServicesNetwork Services

Vast set of users and applicationsConstellations of heterogeneous sensors

Weather

Chemical
Detectors

Biological
Detectors

Sea State

Surveillance

Airborne

Satellite

• Distributed self-describing sensors and 
related services

• Link sensors to network and network-
centric services

• Common XML encodings, information 
models, and metadata for sensors and 
observations

• Access observation data for value added 
processing and decision support 
applications

• Users on exploitation workstations, web 
browsers, and mobile devices

Sensor Web Enablement

Network Services

Enterprise Services
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Applications

Sensor Types

SWE Components - Dictionaries

Mike Botts, Alexandre Robin, Tony Cook  - 2005

Registry

Service

Units of 

Measure

Phenomena

OGC Catalog Service 

for the Web (CSW)



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically

Catalog

Service

SOS

SAS

SPS

Clients

SWE Web Services Components

Access Sensor 

Description and 

Data

Command and 

Task Sensor 

Systems

Dispatch Sensor 

Alerts to registered 

Users

Mike Botts, Alexandre Robin, Tony Cook  - 2005

Discover Services, 

Sensors, 

Providers, Data

Accessible from 

various types of clients 

from PDAs and Cell 

Phones to high end 

Workstations
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SWE Languages and Encodings

GML 

Observations 

Application 

Schema

TransducerML

Observations & 

Measurements 

(O&M)

Information Model 

for Observations 

and Sensing

Sensor and 

Processing 

Description Language

Multiplexed, Real 

Time Streaming 

Protocol

SWE Common Data 

Structure And 

Encodings

SensorML



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically

OGC Sensor Web EnablementOGC Sensor Web Enablement

•Sensor Model Language (SensorML)

•Transducer Markup Language (TML)

•Observations & Measurements (O&M)

•Sensor Planning Service (SPS)

•Sensor Observation Service (SOS)

•Sensor Alert Service (SAS)

•Web Notification Service (WNS)

•IEEE (sensor) and OASIS (alert) stds

•Web Processing Service (WPS)

Objavljuje, pronalazi, pristupa i upravlja senzorom i stavlja ga
u kontekst lokacije

Ukazuje na kritične potrebe plug and play pristupa, integracije i 

primene merenja u realnom vremenu u cilju donošenja odluka.
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A SOA Workflow for Sensor DataA SOA Workflow for Sensor Data

Raw Sensor 

Data (e.g., 

IEEE 1451)

ANSI 42.42 

GML Feature

Radiation Event 

Feature

IEEE 1451 TEDS + 

Sensor Channel 

Data

WFS
(Rad Feature)

Client

SWE O&M – ANSI 42.42 

Schema Mapping

WPS
(transform +

fusion)

SOS
(IEEE1451 –

SensorML)

IEEE 

1451

NCAP

Composite map

Observation 

Object
(e.g., measurement of 

temperature, rad. 

spectrum, velocity, etc + 

metadata)

Algorithm

Workflow Processing Services

WPS – Web Processing Service

SOS – Sensor Observation Service

WFS – Web Feature Service

IEEE 1451 – Smart Transducer Standard

TEDS – Transducer Electronic Data Sheet
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Focus on SOA Interoperability… From ThisFocus on SOA Interoperability… From This

C2BMC

Servers

CCICCS
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C2EDB

Servers
ISPAN

Servers

. . .

STRATEGIC OPERATIONAL COALITION

CM/COA

Servers

METOC

Servers

GCCS

Servers

BF Tracking

Servers
IBS

Servers

FS/RA

Servers

CCICCS

Clients
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Clients

C2EDB

Clients

ISPAN

Clients

GCCS

Clients
TBMCS

Clients

MCS

Clients

GCCS-M

Clients

C2PC

Clients . . .
ClientsClientsClientsClients

CIA-COP

Servers

D-SIDE

Clients

Stovepipes Spaghetti
Sneaker-net

*Based on “DoD C2 Information Management Approach”, courtesy of Mark Kuzma, DISA
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To This To This –– Net Centric Enterprise Services Net Centric Enterprise Services 

PerspectivePerspective

User Defined

Operational Picture
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Open Web Services (OWS)Open Web Services (OWS)

(think classic geospatial)(think classic geospatial)

Web Map Service (OGC & ISO) 

Style Layer Descriptor (OGC)

Feature Model & GML (OGC & ISO) 

Web Feature Service (OGC)

Web Coverage Service (OGC)

Web Map Context (OGC)

Catalogue (OGC )

Metadata (ISO 19115 & OGC)

Web Processing Service (OGC)

Drugi…

http:// je pozivni broj za World Wide Web, html / xml su standardi za 
kodiranje, prostorna komponenta web-u je omogućena OGC standardima, 
kao npr...

Podaci sa kroz OGC servise mogu se uvezati u složene sisteme i koristiti u 

grañevinarstvu, upravljanju rizicima, Metereologiji, Klimatologiji, Bezbednosti, 

Poljoprivredi, Vojne svrhe, Okeanologiji, Hidrologiji itd.



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically

S
im

u
la

ti
o

n
 d

a
ta

S
im

u
la

ti
o

n
 d

a
ta

M
e

a
s
u

re
m

e
n

ts

M
e

a
s
u

re
m

e
n

ts



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically

Core operations 
GetCapabilities XML

GetObservation OM

DescribeSensor SensorML

Transactional operations 
RegisterSensor

InsertObservation

Extended operations
GetResult

GetFeatureOfInterest

GetFeatureOfInterestTime

DescribeFeatureType

DescribeObservationType

GetObservationById

DescribeResultModel
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Sensor Observation ServiceSensor Observation Service

• UMN Mapserver (as SOS server)
• Dobra apstrakcija, podr[ka brojnim OGC servisima

• (FCGI executable)

• Open software

• 52North SOS 
• uDig i ArcGIS plugin, 

• Openlayers

• JavaScript



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically



Copyright © 2008, Open Geospatial Consortium, Inc., All 

Rights Reserved.

Helping the World to Communicate

Geographically

PrimeriPrimeri

• http://www.csiro.au/sensorweb/au.csiro.OgcThinClient/OgcThinClient.html

• http://geoservis.ftn.uns.ac.rs/Vodostaj.html

#DescribeSensor

http://www.geoservis.ftn.uns.ac.rs/maps/mapserv?map=vodostaj.map&Request=
DescribeSensor&procedure=urn:ogc:def:procedure:NS&service=SOS&version
=1.0.0&outputFormat=text/xml; subtype="sensorML/1.0.0"

#GetCapabilities

http://www.geoservis.ftn.uns.ac.rs/maps/mapserv?map=vodostaj.map&SERVICE
=SOS&REQUEST=GetCapabilities

#GetObservation

http://www.geoservis.ftn.uns.ac.rs/maps/mapserv?map=vodostaj.map&Request=
GetObservation&service=SOS&Offering=Water&observedproperty=Vodostaj&v
ersion=1.0.0&responseFormat=text/xml; subtype="om/1.0.0"
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WEB 

SERVER

UMN 

MapServer

Database

DataReceiver.py
DataSender

Sensor 1

DataSender

Sensor n

SOS Light Client

...

HTTP

UDP

UDP

Server

Sensor Network

Client

SOS plugin

HTTP


