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Integration Of Observations
From A Variety Of Sensors
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Users desire the ability
to discover and integrate
observations from any
sensor that meets their
needs.

Start from a “zoom oul” view of the globe
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SWE Operations Concept

Constellations of heterogeneous sensors Vast set of users and applications

“ Satellite
il Ty

_. . " : 1 Saany

Airborne &

... Sensor Web
“ Enablement
- =

Weather 3;1
Surveillanc
* Distributed self-describing sensors and

B related services

: * Link sensors to network and network-
Chemical Biological centric services

« Common XML encodings, information

Detectors
Detectors models, and metadata for sensors and
observations
| » Access observation data for value added

\/
o)

|
o

processing and decision support
applications

» Users on exploitation workstations, web
browsers, and mobile devices
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What i1s OGC?

 Open Geospatial Consortium
(OGCQC)

— Not-for-profit, international
voluntary consensus
standards organization

— Industry, government, and
university members

—Founded in 1994, with 8
Charter members

OGC

Mission

open
standards
Integration of
geospatial data and services
Into user applications
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OGC Today

O’C}
@
e >300 members worldwide — 31 countries

& 5 continents

— 100 European members
— 34 Asia-Pacific members

90+ Academic and Research Members

« 16 approved, publicly available
Implementation Specifications fielded in
hundreds of products

« 20+ candidate Implementation
Specifications in work

 Significant interaction with ISO and many
other standards organizations

; y _ Helping the World to Communicate
Geographically




Approved OpenGIS® Specifications

* Tightly coupled: ]
— Simple Feature Access — OLE, SQL, CORBA Available free of charge at
— Grid Coverages 1.0 Www.opengeospatial.org

— Coordinate Transformation 1.1
— GO-1 Application Objects
* Focus on Web Services
» Web Map Service (WMS 1.3) r— 40,;“9.9@ s:.f
» Web Feature Service (WFS 1.1) : E: L L
» Web Coverage Service (WCS 1.0)
» Filter Encoding 1.0
» Geography Markup Language 3.2 (GML)
» Style Layer Descriptors 1.0
» Web Map Context 1.0
» OGC Web Services Common
» Open Location Service Specification Set 1.0
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OGC Impact on Geospatial Marketplace

e Several hundred products are implementing
OpenGIS Specifications

—See OGC “Reqistered Products” List under
“Resources” at www.opengeospatial.org

CERTIFIED

e Formal Compliance certification is increasing

In Importance
COMPLIANT .
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%GC’S Approach for Advancing Interoperability

e

 Interoperability Program (IP)

— Global, innovative, hands-on prototyping and Rapid Interface
Development

testing program to accelerate interface
development and validation, and bring
iInteroperability to the market

e Specification Development Program
— Consensus processes similar to other Standards
Industry consortia (World Wide Web Setting
Consortium, OMA, OMG, etc.).

e Qutreach and Community Adoption

Program — education and training, encourage

take up of OGC specifications, business Mark_et
development, communications programs Adoption

' ' Helping the World to Communicate
Geographically




OGC Web Services, Phase 3 (OWS-3)

« OWS-3 Testbed Objective

— Work collaboratively to extend the OGC baseline to enable an
interoperable, multi-source decision support environment

e OWS-3 Schedule
— Call for Sponsors
— RFQ
— Develop and Testing
— Demo and Reports

 Involvement
— 12 Sponsoring organizations
— 45 Participating organizations
— 178 Individual participants

OGC

November 2004
February 2005
6 months
October 2005
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OWS-3 Sponsors (12)

e BAE Systems

 GeoConnections (Canada)

* lonic Enterprise

 Lockheed Martin

« MAGIC Services Initiative

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

« NAVTEQ

 Oak Ridge National Laboratory (ORNL)
 Questerra

 US Geological Survey (USGS)

and other organizations.

. Y 4 Helping the World to Communicate
. Geographically



OWS-3 Organization

O%

Common Architecture Catalogs & Workflow

Sensor Web Enablement (SWE)

Integration

&
-- Demo

Geo-Digital Rights Management

Sensor Alert Service Interoperability Experiment
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Sensor Web Concept

7\
O
L
SWE Architecture

Observations &
Measurements

SensorML

Transducer
Markup Language
(TML)

Sensor
Observation
Service (SOS)

Sensor Planning
Service (SPS)

OGC

Sensor Web

Airborne Remote Sensin .
g Spaceborne Remote Sensing

Sensor Web Sensor Layer

Sensor Web
Communication and
Information Layer

Traditional Terrestrial/Aquatic
Sensor Networks

6 % %:
| :
' Low-cost, off-the-shelf
b b EEHWEOf's (e.g. web cams)
=4

Diagram courtesy Steve Liang, York University
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Enabling Sensor Webs with SWE Framework

)
NN
J\/

AN
L

SWE Architecture

Observations & Measurements
SensorML

Transducer Markup Language
(TML)

IEEE 1451

OGC

Registered sensor and observation metadata

Metadata for a

Metadata for a sensor
Metadata for a sensor

sensor and observations, and a URL
Metadata for a sensor
Metadata for a sensor

observations, and a URL
observations, and a URL
observations, and a URL

observations, and a URL

Mission
Control =» ,
System % A
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SWE Participants and Work items

« SWE Information Engineering e Sensor Observation Service (SOS)

— 3eTI (IEEE 1451) — 3eTl
— CSIRO (GML, O&M, ISO 19130) — IRIS
— IRIS (TML) — UAH
— Univ. Alabama Huntsville (UAH), — IFGI

(SensorML, 1SO 19130)
— Univ. Muenster IFGI (SPS messages) WE Cli
o . len
— ESA/Spot: in-kind S Client
— NGA: in-kind
— NASA Ames: in-kind

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

e Sensor Planning Service (SPS) * SWE Demonstration

— Univ. Muenster/IFGI : IT}?SF raph
— NASA Ames: in-kind _ 3e-|-|g P
— Spot/ESA: in-kind _ UAH

— IRIS

— IFGI

— NASA Ames: in-kind
— ESA/Spot: in-kind
— SAS IE coordination
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SWE Information Model

SWE Consumers and Producers
(Clients, SOS, SPS, processing services)

.5 S om:Observation {}
$2% | o | E
s22| 8 é sml:System Vi
FEc | @ | & .
L2t = g tml: Transducer \/

© 2 D
"8 = sml:Process

om: Observation and Measurements

sml: Sensor Markup Language

Tml: Transducer Markup Language

IEEE 1451 Smart Transducer - TEDS

ISO 19130 Sensor and Data Model for Imagery
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Qbservation and Measurement (OGC 05-087)

e Observation — 2"t/
ACt Of estimating +precedingEventD.m +fn|lnwingEuentD.m

a value of a e — S IR <Union»
0 Lacafior
phenomenon, wFeature Typew + time:. Tl‘u1_l:lbje.|::t + geometryLocation: GM_Object
- - AhsfractiFeafune +featureDfInterE& location: Location + namelocation: EX_GesgraphicDeseription
InVOIVIng a : 1 + responsible:; Cl_ResponsibleFarty [0..7] ’ -
procedure, .=
Instrument or : 0.
algorithm ",}r' B i ochea:;:Type:;.
sfracilbservafion

1 . wFeature Typex
© Deflnes the “'i?éi‘:g:f;” 1 +genertes | * quality: D0Q_DataQuality [0..1] +Emember ObserwvationCaollection
- - " 1.7
information model Frepedure O ——

for SWE JI'E-\ ICancrete specializagn MUST carry 3 result]
« Consistent with |

I\. -xFEatureTy.rpEx-
Measurement g ———
Theory E +observedProperty +  result: anyType
- . Dedfirition
* Consistent with ovjesten |

OGC GML and Phenormeanon
Feature Model

Helping the World to Communicate
. Geographically



| ___S_ensor Model Language (SensorML) (OGC 05-086)

 Process Model and Process Chains

— Framework for process models and chains as serializations P2 "LPA
of executable components.
— All processes include inputs, outputs, and parameters P3

» System Description
— System provides connectivity of a process chain to the .- o

real-world by including position information. | ‘
— Geometry Characteristics | H . L.L

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

« Geometric and temporal characteristics of sample collections
(e.g. scans or arrays)

1
rrrrrrrrrrrrrrrr
r 1 ™

R

Spectral Band

WIR
30m

— Documentation f*:;
« Overall information about the system -
- History and reference information “\/'\
» Observation characteristics "

— Physical properties measured (e.g. radiometry,
temperature, concentration, etc.)

— Quality characteristics (e.g. accuracy, precision)

— Response characteristics (e.g. spectral curve, temporal
response, etc.)

. & " Helping the World to Communicate
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TransducerML (OGC 05-085)

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

e Sensor data requires
little or no pre-
processing.

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

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

OGC

R
§ ®* o >
o %'J
:
¢

l ) -pos

btry model  -defines

U]
t

l 1

N -defined relative to
Helping the World to Communicate
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SWE Services

« Sensor Observation Service (SOS)
e Sensor Planning Service (SPS)

« SWE Registry

e Sensor Alert Service (SAS)

« Web Notification Service (WNS)

. Y 4 Helping the World to Communicate
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Sensor Observation Service (SOS) (OGC 05-088r1)

, getCapabilities
Capabilities Document ;

getObservation(ObsOfferingName,Filters,ResponseMode)
O&M (TML, Image, etc) ,

describeSensorSystem(sensorlD|Xpath)
registerSensor(sensorML) sensorML >

SOS ]

getResult(observationID|time|geometry)
) om:result >

getFeatureOfInterest(featurelDl|location)
om:result >

getFeatureOfInterestTime(featurelD|spatialOps)
om:result

A

A

—

insertObservation(Observatiof

A

A

»
»

Other optional operations

A

[
»

SOS provides access to sensor system, observations
and measurement data via a spatio-temporal query.

. N N Helping the World to Communicate
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SOS Reference Model

1) http://GetObservationRequest(Query)

2) http://GetObservationResponse -> O&M

Note: All or parts of the
components shown here can be
separately distributed on
networks. Details of this
distribution are implementatio%
choices. Italicized elements are
abstract and their realizations
are opaque to client.

Sensor System Tier <

-

AV

OGC

Client

\
\ \
\ \
N N
N Sea
®\ @
\
\ \
\ 1
v '

SOS

XMPP| RTP |Other

Internet

Data Server

Service Tier

Observation Cache/Repository Tier

Data Source Tier

adapter adapter adapter
RS232 1451 protocol X
/ 4 ™
NCAP MCS
Sensors
Sensors Sensors

R 3) protocol://request (URI)
4) protocol://data (MIME, other)

Note: Steps 3 & 4, provisioned by an
“Internet Data Server”, are optional
and only required if Observation
returned in Step 2 is of type
“ResultPointerObservation” (i.e., out-
of-band result).

Note: An Internet Data Server makes
different types of data available via a
variety of protocols and data
representations. Support for Internet
standards are critical.

Note: MCS = Mission Control
System (e.g., proprietary or

legacy); NCAP = IEEE-1451
Network Capable Application

Processor .
Helping the World to Communicate

Geographically



Sensor Planning Service (SPS) (OGC 05-089r1l)

SPS

) getCapabilities

CapabilitiesResponse .

describeTasking()

A

TaskingDescriptionResponse

getFeasibility()

A

FeasibilityResponse .

»

describeCollectionRequest(platform, requestType)

A

taskID

»
»

submitRequest(userID,notifyURL,collectionRequest)

A

taskID

updateRequest(userlD,notifyURL taskID,collectionChangeRequest)

A

UpdateResponse >

cancelRequest(userID,notifyURL,taskID)

A

CancelResponse

[
»

SPS is used to determine collection feasibility for a desired set of
collection requests for one or more sensor systems and to submit
collection requests directly to these sensors systems.

OGC
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SPS Reference Model

1) http://GetFeasibilityRequest CI lent
http://DescribeCollectionReques i
http://SubmitRequst . 3) protocol://notice (HTTP, SMTP, XMPP)
http://UpdateRequest @
http://GetStatusRequest \
http://CancelRequest — L Note: Step 3, provisioned by an
2) KI)?equest respgnse [ SPS WNS [SMTPIXMPP “In_ternetpNotﬁ_ication_ Servgr”, are
Internet optional (only if required).
Note: All or parts of the Notification Note: An Internet Nofication Server
components _sho_wn here can be _ _ Server makes different types of data
separately distributed on Service Tier notifications via a variety of protocols
networks. Details of this < and representations. Support for
distribution are implementation Schema/Message Translation Tier Internet standards are critical.
choices. Italicized elements are
abstract and their realizations o ]
are opague to client. Mission Control Tier
adapter adapter adapter
Sensor Collection Task  (~ RS’232 14151 M\CS
Message (SCTM) / ] Note: MCS = Mission Control
f / ﬁ‘Q System (e.g., proprietary or
Sensor System Tier < legacy); NCAP = IEEE-1451
Sensors NCAP MCS Network Capable Application
Processor

0 ( : C _ T I M (S) Sensors Helping the World to Communicate
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Write
imagery

Read

SPS

imagery Request/v
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The Scenario

An Emergency Response Center in Southern California receives notification of
a fire in the hills east of San Diego. It threatens to breach an industrial
storage facility near some inhabited regions. Recognizing the risk that the
resulting plume may contain toxic components in addition to the particulates
and combustion products typical of a wildland fire, the professionals act
quickly to find and deploy resources to track the plume and evaluate its
composition, as well as to support the response effort.

The Actors:
— NG1 = National Guard #1 at ERC - Refractions
— FS1 = Forest Service #1 at ERC - Intergraph
— NG2 = National Guard #2 at ERC - UAH
— FS2 = Forest Service #1 at ERC - York
— EMT = Emergency Response Team - Skyline

. & " Helping the World to Communicate
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Scene 1 - Alert / Notification

Alert arrives: probable fire in Pine Hills area

National Guard builds framework map from various
interoperable data sources ...

e uDig - GeoDSS Demoa EEX
Flle Edit Paste Copy MNavigaton Layer Tools Analysis OWS3 Window Help

i |& e |oRKaQGw g |[A-¢-T-1-
| projects ) 38
-1 project

| % Layers 23 |

B Airport Fadilities Points
Place Names
Oo  locel_roads b ' - E[[Cajon
US Highways 4

\ State

o ks i 'Sprlng Valley? B
VMS Globl HE
, Ty

i

+- [ cw:AEROFACP_IM

(OCONTEXT )

<Map>
<More Info>
<abc>
def
... saves sharable context document </abc>
</More Info
</Map>

' Helping the World to Communicate
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5

Forest Service reads context document ... <Map>

(O CONTEXT )

<More Info>
<abc>
def

@ Geolledia Professional - OWS3_Demo
TR S Poo 8% hhan BQAQEBEER S E R |20 el [
NEES CHEE </More Info
[iste = eomm ez ||| <[ A | X S 08 = < >
mEy ¥ (I /Map
— | MapWindowt Eﬁiﬁﬂmdm y. )
% Test Search | | wes| ovs | Fes | oas| sos | ses] o]
= ey I~ in Titke
o (EL ¥ inDescipiion
2 e e s, l0A0DS data to present same view
- i MopView |
s | | o
o Servce Type
o WS CWMS WS CGVS CSOS SRS

Catalog Ve =] Limtto [TE) Recods

CSW URL: Status:

Erter Search Crtens
and Press Submit

... queries symbol catalog

DAS

...and translates using

Data Aggregation Service

Sggene 1 Establish Common Operational Picture

CS-W
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Scene 1

32 . . .
(O Establish Common Operational Picture ...

National Guard and Forest Service use
their Sensor Web (SWE) clients to view
Area of Interest from high-altitude ...

% O lealango - RPN

... and zoomed-in perspectives

Long: W 116.96096

“Forest Service” SWE Client i ' R e Lo
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Scene 2 A

Prepare to Deploy - Identify Resources -

f. Lowstes e Lo Lesk sed 8 ogeiatalog Project Editor = f“.u Web Cam
Query for
sensor
systems

UAV-Based Cameras

Proprietary Maps and Scanners

<
&2
D,

92070
™ p |
1y -

Mobile Video Unit

LLLLLLLLL

Smoke / Heat Detectors

Airborne Toxin Sensors
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National Guard adding data, including GeoDRM

O
5

Context Document

From OGC Twiki
I
SAS
(Alerts)

ORML

CS-W
(Data Metadata)
CubeWar:

WES
(Schools)

[rtergraph

WES

Client
MG

Refractions

FPS
(2525 Symbology)

(Airport Facilities)

Cube Wene |

OGC

ObiectFX

(CaSIL Features)

WS

Rafracticns. |

WS
(Local Roads)

Metabogic.

WS
(Hillshade)

Refractions |

WS
(Global Mosaic)

| MASA TPL |

(USGS Digital Ortho)

WS

GeoDEM
Proxy

Tewaservioe net

(Mavteq Shopping)

WMS-DRM

Cubenwer I

(IMavteq Eestaurants)
[t —

WMS-DRM

UNHIEW
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3 University of Federal Armed Farces, Munich: OWS3.GeaDRM Dema - Mozilla Firefox Beta 1 [- [o]x]
File Edit ‘ew Go EBookmarks Tools  Help .

der Bundeswehr

UnfversftﬁtﬁMﬁnchen OWS3 Demo - WMS

Demo = Terms and Conditions Management Console

Welcome!
Your user name / session ID is: ng1

Below you can see the Terms Of Use that apply to the different layers of the WMS:

License Name Status

« RESTRNTS:Navteq You did NOT ag;rcn.‘iito this
Navteq License + SHOPPING:Navteq e gense,

Click here to read the license.

Terms of use not agreed exception

de.ubm.ows3.server.exceptions.DisclaimerdotAgreedException: RESTRNTS: Navteq

'q_u to agreements Continue

Done

" Geographically



Predicting potential plume with Weather Radar

< /
-C\’f UAH/VAST SPACE TIME TOOLKIT (M=}

Broject Favorites Miew Layer Tooks Help

Data Tree | Scenes Tree |

J Data

APRS TML Data
Lagrangian Particle hiod
Archi ler Reflecti
.| Geographic
;'\.I’u'arehouse
;]\.Ill'eatherData
| SRTM Topo Data
;] Baze Maps

| D Ortho

[ ata

g et & /\
@ UAH/VAST SPACE TIME TOOLKIT (M=%

Froject  Fawvorites  Wiew Layer Tools Help

l/ Show rAﬂributes r Time Settings l/ [ata Tree |/ Scene Tree |

J [ata

MPRS Thil Catal

Doppler Data

IZ‘ Enable

Show

IZ‘ Texture

[v] Grid Bounds
[] @rid hesh

[] @rid Fi

Wiew Node

| SRTM Topo Data
;] Blase Maps
1 5D Orthe

Burrent Time | Oct17, 2005 20:00:00 |-
—————————— | Time Settings | 503 Provider

Time Step 0000000 00:01:00 || Show I atiiioites
||l agrangian Farticle Madel Data
Format E
TimeBias | 0000000 00:00:00 [
Time Step | 0000000 00:00:01 [
Dalta Lag | 0000 000 00:00:00 |::
Absolute Time [Sep 16, 2005 15:00:00[

Wbsolute Time Zone GhT b -
Current Time ‘ Oct17, 2005 20:00:00 l;—”GMT ‘V‘ [ RealTime
Use Absolute Time ™ o
g M I '|_ Time Step ‘ 0000 000 00:01:00 l;—” Set ‘
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o Scene 3 Plan Deployment

Q)

g>ensor Client detects plume,

develops polygon representation ... )
| PS POYY P - Analysis

L]
RTH & e atrhe @A Do ST
b WE TS
[imLemam 5] [EiE ST = R e
BnE £ Y b
@ e
g = N =l | weshavalmslows 308 | ses] ]
;5] P DATA [ ook vt Faat M B
”- Emrw [ el ——
piermard AT i
o ] Lot o, e e Fure Fogm ]
P r——— WEATHER Suta T | ——————
L.
| [\ ExPORT |
Tl |
= e -, | |
7| I s ey o e it o “
L - Fhei 0l rd —
o Gsmges 2l 2 P n
Lok g e

= Al o T Pt
Lok - [ T

Deploy

... for viewing in DSS Client
... to develop evacuation areas
... and avoidance zones for ERT

M ubig - GeolSS Demo
Fe Bt Pt Coor Ngeton Laver Toos Araives OWS] Wreow Moo

o GRS . H-+-0-1 -a-#-
=0 = || O oeserns cassiog 11 {Stvie

Emergency Response Team

&
Task UAV

SPS
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I\

- Deploy and Track Emergency Responders

File Edit Paste Copy Mavigation Layer Tools Analysis OWS3 Window Help
i @ | <= GRHLEAw 7 |Q-&-0-1 -E-@#-
3. Layers &2 | Projects = 08 = B || %% ceovideo View 52 23 ]
- F o v |
=T I | F _fc )mio !
"/ road_selection A f - |
[ Camera Location : : g anta @ ]
‘ Plume_Polygon | i
. wharehouse t s
B Ajrport Fadlities Points | e e L . k
Place Names
Os local_roads : |
LIS Highways el | -
< > .’ i : : :_" |
&) GeoVideo Se... 2|71 T O =l @ v
r 4o & | ] v
1D | Description | Loci # / ' =
&  take dog to therapy hittr ] 4 /:, s
7 road rip after httr i ﬂ { x”
§  off to therapist httr i (§ n .
9 off to movie httr | Ak
10 left theatre htty ioway
11  to lulu's happy hour http !
12  tske dog to therapy httr !
13 take dog to therapy httr -
14 tske dog to therapy hitp i E i o i
15 wisit the Dalai Lama http | oy
16 road trip mm |
17 to grandma's house e lLa Presa ) .
18 chasing tornadoes A | e b
13 road trip before mm: =
A #zba dra be Hhaeseo e -
¥ 3 e e ot Jmn 8
Select a different layer and try WES 84 | | + -116.55, 32.57

Helping the World to Communicate
Geographically



Forest Service Client Tasks NASA SPS

Context Document
From OGC Twiki

CS-W

(Sensors)

Lo |

SPS
(FIRE Sensor)

| [ONIC I

HASA Ames

WhS
(FIRE Sensor)

HASA bLmes

UAV m"""““"

OGC

Client
(Fs2)

You:

WS
(Global Mosaic)

HASA TPL.

(USGS Ortho Quads)

WS

S08
(Chem/Bio)

IRIE,

S0s
(Weather)

(Web Cam)

SPS

L =f

NASA

NASA

SO8
(Chem/Bio)

SEITL.
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Sensor Planning Service for NASA UAV

< OControl

File

Server: |sodtss.arc.nasa.gov |Port:[1033]  Connect

" Server Options | Task Options |

1Dx: |20051 019114330068-135396

Status: |In operation | bt ‘

Earliest Collection Time: |EDDS-1 0-19T23:10:10 |

Latest Collection Time: |2005—1D—19T23:20:1D |

Scheduled Event Time: |20I35—1 0-19T23:18:38 |

&

National Aeronautics
and Space Administration

Ames Research Cenler

OGC
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UAV swath over DRG over Terrain

()
OQ =< Beolange

#
-l
-

Jj;':-’e'-‘ {{_ 4

— Lk m LG - # 453
-r:"._'f'_;“ -_-_-1-.;. . .u—-.ﬁn - s Nq'- - I“ it ."

£ ;:ll';'.-“"' !’An’;iE!&.. - Lt Y i e T:‘i'_-ﬂ" 3
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Scene 4

ERT Deployment
Web Feature {[t :))

Server E —_——

\ | OLS Tracking Service '
™ A
v
- )

-
-

_- Sensor Service

uickTime™ and a
TIFelxzr éunc%m ressed) (?eco_m ngsor

needed to see'this plctﬂ )

Aerial Imagery
Telemetered to

S e o e e e — - Web Coverage
Command/Control Server
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4.1 Emergency Response Team

OGC

WS
#* (Terrain Data)

GeoVideo Client
(UAV Video) > ERT)
Interevach Skvline |
Chat
(Text)
A I
Collaboration
(Context)
Skvlhine

\ Refractions. |
QLS

(Location Feeds)

Skline,

Police lf'in
Cruisers Equipment
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Tracklng service and terrain view

File Edit View Namgaon l- Measurets Tools  Help

Project | Measurements | 2D Objects | 3D Objects | Dynamic Objects | Route | View |
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UAV Video over Terrain
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NG continues to monitor after situation Is

secured
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4.4 NG1 (Refractions)
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Sensor Web Concept
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Diagram courtesy Steve Liang, York University
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Questions?

George Percivall

percivall@opengeospatial.org
(301) 560-6439  m—

Open Geospatial
Consortium, Inc

WwWWw.opengeospatial.org
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