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What i1s OGC?

Mission

* Open Geospatial Consortium (OGC)

— Not-for-profit, international voluntary To lead the 9|0b_a|
consensus standards organization  development, promotion and

— Industry, government, and university ~ harmonization of open

members standards and architectures
— Founded in 1994, with 8 Charter that enable the integration of
members geospatial data and services

Into user applications and
advance the formation of
related market opportunities.
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OWS-3 Objective

 OWS-3 participants will work collaboratively to extend the
OGC baseline to enable an interoperable, multi-source
decision support environment
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OWS-3 Organization

Common Architecture

Sensor Web
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OWS-3 Schedule

Call for Sponsors----------=-=-==--------- November 2004

e RFQ

— Released ---------------—--— - February 11, 2005

— Responses --------==s=mnmmmmeeee e March 14, 2005
 Kickoff Meeting --------------------------- April 19-21, 2005
* Development and Testing - 6 months
e OWS-3 Demo --------=========nmmmmmmmeme- October 2005

— New York Demo ----------===-=mmmmmmmmmemm e Oct/Nov 2005

— SWE Demo ---------=--m-mmmmm oo Oct/Nov 2005
* Reports to OGC TC ---------------------- November 2005
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OWS-3 Sponsors

e BAE Systems

* lonic Enterprise

 GeoConnections (Canada)
 Lockheed Martin

« MAGIC Services Initiative

« National Aeronautic and Space Administration (NASA)
« National Technology Alliance (NTA)

« QOak Ridge National Laboratory (ORNL)
« NAVTEQ

 Questerra

 US Geological Survey (USGS)

and other organizations.
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SWE Operations Concept

o

CQtellations of heterogeneous sensors Vast set of users and applications

“ Satellite
e . _;_ Iy

; N7
(A

Airborne &

. Sensor Web
ﬂ‘ E I em ent

Weather 9:1
Surveillanc

« Distributed self-describing sensors and
related services

- e Link sensors to network and network-
Chemical Biological centric applications and services

e Common XML encodings, information

Detector: Detectors
etectors models, and metadata for sensors and
observations
ol | » Access observation data for value added
|

processing and decision support
applications

» Users on exploitation workstations, web
browsers, and mobile devices
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OWS-3 SWE Objectives

1. Integrate multiple, independent sensor and sensor support systems,
allowing users to reach-out, access and use any sensor and any
system.

a) Quickly discover sensors and sensor data (secure or public) that can meet
the users needs — location, observables, quality, ability to task

b) Task sensors, when possible, to meet the users’ specific needs

c) Readily access sensor observations in a common manner, and in a form
specific to the users’ needs

2. Enable a standards-based “plug-and-play” sensor framework based
on existing specifications (including integration of IEEE 1451 and
TransducerML into the SWE framework).
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SWE Components (for OWS-3)

 Information Model and Schema Development
« Sensor Planning Service

e Sensor Observation Service

« SWE Client

« SWE Airborne Demonstration
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SWE Participants and Workitems

« SWE Information Engineering » Sensor Observation Service (SOS)
— 3eTl (IEEE 1451) — 3eTl
— CSIRO (GML, O&M, 1SO 19130) — IRIS
— IRIS (TML) — UAH

— Univ. Alabama Huntsville (UAH),
(SensorML, 1SO 19130)

— Univ. Muenster IFGI (SPS messages)
— ESA/Spot: in-kind

— NGA: in-kind

— NASA Ames: in-kind

« SWE Client

— York Univ./GeoTango
— Univ. Alabama Huntsville (UAH)

« SWE Demonstration

. Sensor Planning Service (SPS) - sefl
. — UAH
— Univ. Muenster IFGI — IRIS

— NASA Ames: in-kind

— Spot/ESA: in-kind — NASA Ames: in-kind

— ESA/Spot: in-kind
— SAS I|E coordination
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OGC

SWE Components

SWE
Client

A

SWE
Catalog

DHS
SOS

DOT
SOS

A

Utility
SOS

SPOT
SPS

SPOT
SOS

Y

NASA
SPS

NASA
SOS

Y

A

DOT §
SOS
DOT | DOT
SOS | .. Sos X
DOT X 1 Combines |
SOs i Observations i
DOT
sOS ) I ,
_-* 1 MCS= Mission
.~ Control System
SPOT EZ
MCS
NASA ;z
MCS

Sensors %
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Example: Plug New Sensor into Network

Client
getRecords(Query) etRecords(Query)
A
Sensor getCapabilities(Query) Service
Registry URI Registry
sensorML-S1j-----------------------do--ooooooooo o -1 serviceMD
: [ '
5. harvest 5. harvest
(sensorML)
4 Sensor |--iwz--oooooseeooo SOS [T
' | Registry T URI ‘:
: T :
4. publish serviceMD
! 4. Update
. -> ML
3. TEDS->Sensor (sensorID) SAS
Node { L

2. Administrator plugs-in the sensor

NCAP

1. Sensor is instantiated
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SWE Information Model Elements

« Common Observation Model elements:
= Sensor Markup Language (SensorML)
= Transducer Markup Language (TML)
= |[EEE 1451 TEDS
= |SO 19130 — Sensor and Data Model for Imagery and Gridded Data
= QObservation and Measurements (O&M)

= SWE Registry Models
= Service Descriptions
= Sensor Descriptions
= QObservation Dictionary
= Units of Measure Dictionary
= Tasking Dictionary
= Sensor Tasking Messages (STM)
— Requirements Set
— Target Set
— Platform & Sensor Set
— Special Collection Set
— Exploitation Information Set
— Collection Association Set
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B ’Sensor Markup Language (SensorML) Elements

* Observation characteristics
— Physical properties measured (e.g. radiometry, . . s e

temperature, concentration, etc.) .
— Quality characteristics (e.g. accuracy, precision) Il ‘WL H‘ Jll
— Response characteristics (e.g. spectral curve, temporal o TET
response, etc.)

* Geometry Characteristics

— Size, shape, spatial weight function (e.g. point spread
function) of individual samples e

— Geometric and temporal characteristics of sample Y <
collections (e.g. scans or arrays)

» Description and Documentation
— Overall information about the sensor

— History and reference information supporting the
SensorML document
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Why SensorML?

» Supports discovery of sensors and sensor services

« Allows for geolocation and processing without a priori knowledge of
sensor (and without need for sensor-specific software)

* Provides the means by which sensors make themselves known on web
and establish communication

* Provides gqualification of observations (e.g. sensitivity, resolution,
accuracy, etc.)

« Enables “plug-n-play” of sensors

* Enables intelligent, autonomous sensor web and real-time streaming of
observations direct from sensors to client

e Supports definition of processing chains that can act or have acted on
sensor products
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TransducerML

» A language for exchanging
sensor data and metadata
between a sensor system
and a sensor processor
based on XML.

» Sensor data requires little
Or NO pre-processing.

* Metadata describes how to
process associated data from
any sensor.

¢ Sensor agnostic, uses a
common model for describing
all sensors.

OGC

Transducer

tid=001

Transducer
tid=002

Transducer
tid=002

Transducer

B

I AL

tid=001

Transducer
tid=002

Transducer
tid=002

Trans ducer Acquisition
Transducer | Transducer
Adapter Systemn
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Char 1| (Formmatter)
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Adapter | ---------
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Zhar | ~---—----
. Sys Clk
Transducer
fAdapter
‘Transducer1|
Char . gid=001
_'i';'e_u;s_ Ehttén;r Acquisition
Transducer | Transducer
Adapter Systemn
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i
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A=
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THL
<

*Example TML data
stream shown on the
following example.
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AEEE 1451 Integrated Network Sensor Model

Any Network

Network
Self-describing Signal communication
> L Interface [¢ ¢
Sensor(s) conversion and

Application code

Smart Transducer Interface Module Network Capable Applicatio
(STIM) Processor (NCAP)

« Transducer Electronic Data Sheet (TEDS): describes a transducer; stored in some
form of electrically readable memory

« Smart Transducer Interface Module (STIM): contains TEDS, logic to implement the
transducer interface, the transducer(s) and any signal conversion or signal conditioning.

* Network Capable Application Processor (NCAP): performs network communications,
STIM communications, data conversion functions, application functions, provides power
to the STIM circuitry, may contain a controller and the interface to the broader network
that may support other nodes, and from the TEDS, it knows how fast it can communicate
with a STIM, how many channels a STIM contains, the data format of each STIM's
transducer, what physical units are being measured, and how to convert the raw readings
into corrected Sl units, etc.
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e Observation — Act of
estimating a value of a
phenomenon, involving
a procedure, instrument
or algorithm

e SWE has an information
model for Observations

e Consistent with
Measurement Theory

e Consistent with OGC
GML and Feature Model

OGC

Observations & Measurements

Me fadaia FimePrimitive <<llnion>>
Valuwe Ofject
; timeStamp f"
metadataFroperty ! :
relatedFeature 0. Geometny
lmage
role[0..1] : char /
resutOflrime Object
= f 7 |Walue
Fearture A ‘h r /
_D_“___L__—— Observation
Q.." _a» [ 0..1
quality 7 T—apzervable
QualityDescriptor 1.2 Ty
| Phe nome non
target (0.1 using
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0.1 Targer Proce dure
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. Sensor Observation Service (SOS) Operations

, getCapabilities
serviceMD .

registerSensor(sensorML) S O S ; getObserP/ation(CoIIection)Name,FiIter,ResponseMode)
O&M (TML, Image, etc) .

InsertObservation(O&M) describeSensorSystem(sensorlD[Xpath)

sensorML

A

»
| o
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~Sensor Planning Service (SPS) Operations

SPS

, getCapabilities

CapabilitiesResponse

v

getFeasibility()

A

FeasibilityResponse

»
»

describeCollectionRequest(platform, requestType)

A

tasklD R

»

submitRequest(userlD,notifyURL,collectionRequest)

A

taskiD R

updateRequest(userID,notifyURL ,taskID,collectionChangeRequest)

A

UpdateResponse .

cancelRequest(userID,notifyURL ,taskID)

A

CancelResponse

OGC

»
»
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e OWS-3 Components and Connections
(O :

- @ -
FPS -
EMS & MIL-STD 25B —(SPS - ESA/SPOT
Data Aggregatio . e
Service SPS - UAV
12-channel
rocessing Service SOS
mplementation

GeoVideo T
OLS Infrastructure

DSS Client SWE Client -
o
h Ass’ TEDS->SensorM
chema Ass Helping the World to Communicate
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OWS-3 Demonstrations

e OWS-3 demo
— October, 2005, 6 months after start of work
— Washington, DC location
— Comprehensive demo of all clients and functionalities

— Scenario based on wildfire breach of industrial storage facility and possible
release of toxic or radiological agents

e GeoDSS GUARD Demo
— Supported by NYC TV Channel 13 Studios

— Focus on first responders, in an urban environment supporting GPS and
wireless communications/connectivity

— ~ 1 month after OWS-3 Demo

« SWE Airborne Demo
— Date and location to be confirmed
— Content detail and logistics TBD
— ~ 1 month after OWS-3 Demo
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