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Publishing Geospatial Data

First Map of the World
Catal Huyuk (South East Turkey) 6200 BC



Publishing Geospatial Data

Viewing
and
creating
data from
mobile
devices

Geo
Package




What changed?



What changed?

Technology




What is this?




Internet




Internet enables the World Wide Web



The Web = All Information from
Computers connected around the
world.



How do we connect to the Web?



Protocols

. TCP/IP
« HTTP (GET, POST)



Let's Try - Setup

To view HTTP requests, we can use Firefox:

» Open: Tools / Web Developer / Web Console
* Select Net



Let's Try - Test

* Open any page
* Open a wrong URL
* Inspect the console

* Click on example petition: "Get http:// ...."


http://

What Should | get back if | ask a server
for a "Toluca"

* A Map of Toluca
* A video

* A picture

* The history

* List of Hotels

.« 727



We need to design specialized systems

Por ejemplo - Servicio de restaurantes:

» Encuentrame todos los restaurantes a 5 km de distancia
» Encuentrame el restaurante con el mejor guacamole y chorizo verde

* Agrega mi comentario - comida salada, servicio terrible - al
restaurante X

* Reserva el restaurante YY a las 8 PM y preparen un ponque con 30
velas



Heterogeneous Services

Service ...

Service 1

Service 2

Client A




Heterogeneous Services

Service ...
Service 1 Service 2 || Service 3
Client A | [Client B| |Client C




Lack of agreement looks bad

| Service 1 ‘ | Service 2 H Service 3 |
71

[Cient A] [Client B [Client C]




Agreement of Interfaces- Great!

Service ...

Service 1

Service 2

/\/

interface comun

)

Client A

Client B

Client C




Geospatial Architectures



Service Oriented Architectures

Service Provider

/\

Publish B

/0

Service Broker <—Find—> Service Requester



Complex Information Systems

GEOSS Common Infrastructure Registered Community Resources

Client Tier
" Components GED Community Client

& Services Web Portals Portals Applications
Standards and

Interoperability Business Process Tier
* Best Practices Ieafif\o::uses Comunity Mediation Alert
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Aviation SAA Pilot




Designing - RM ODP

Community Objectives

Enterprise
Viewpoint

Business aspects: purpose,

scope and policies

What for? Why? Who? When?

LY
Abstract/Best Practices
Wirmebon £ Types of services and
sources g )
an:[ Information Computational Yk
Viewpoint R How does each bit
models P P work?
What is it about?

Implementation/Development
B

Engineering
Viewpoint

Technology
Viewpoint

Solution types:

distribution infrastructure

How do the components work
together?

Implementation system:
hardware, software, distribution
With what?

®
OGC Viewpoints in “Reference Model - Open Distributed Processing (RM-ODP)” ISO/EC 10746



Enterprise Viewpoint

» stake holders viewpoint

» why the effort in being undertaken
* scope

* objectives

« defined by: Use Cases



Information Viewpoint

» Conceptual models for

* Data

» Metadata
* Defines Encoding, For example:

* WaterML
* GML

* SensorML



Computational Viewpoint

Interfaces among service consumers and providers. For example:

* WFS
* WMS
* SOS



Engineering Viewpoint

» Describes Architecture. Which components are needed?
» Explains how services related to each other.

* Services are linked via the interfaces listed in the computational
viewpoint.



Other References

» OGC 08-062r7 - OGC Reference Model (2.1).
* OGC 02-112 - Topic 12 - The OpenGIS Service Architecture
* OGC 07-097 - Reference Model for the ORCHESTRA Architecture

* OGC 10-028r1 - GIGAS Methodology for comparative analysis of
information and data management systems

* OGC 11-013r6 - OGC Engineering Report: Water Information
Services Concept Development Study

* OGC 11-055 - OGC SAA Pilot Study Engineering Report


https://portal.opengeospatial.org/files/?artifact_id=47245
http://portal.opengeospatial.org/files/?artifact_id=1221
http://portal.opengeospatial.org/files/?artifact_id=23286
http://portal.opengeospatial.org/files/?artifact_id=39475
http://portal.opengeospatial.org/files/?artifact_id=39475
http://portal.opengeospatial.org/files/?artifact_id=44834
http://portal.opengeospatial.org/files/?artifact_id=44834
https://portal.opengeospatial.org/files/?artifact_id=44939

WEB Map Service (WMS)

This tutorial provides a practical introduction to OGC Web Map Service
(WMS) Interface standard.



Goals

» Understand what WMS can be used for

» Understand WMS requests and best practices



Web Map Service (WMS)

The latest version of WMS is 1.3.0 [#0gc-06-042].
A WMS Server:

* Provides information about what maps a service can produce
* Produces a Map

» Answers queries about content of a Map



WMS Usage

* Produce a Map

» Answer queries about content of the map



WMS Operations

» GetCapabilities
* GetMap

» GetFeaturelnfo



WMS GetCapabilities Request

Request example:

http://ri.opengeospati al . org: 8680/ degr ee- wrs- 130/ servi ces?
servi ce=\WB&

versi on=1. 3. 0&

request =CGet Capabi lities

Link to getCapabilities


http://ri.opengeospatial.org:8680/degree-wms-130/services?service=WMS&version=1.3.0&request=GetCapabilities

WMS GetCapabilities Response

* How to invoke GetMap
* Types of exceptions

* List of layers



WMS GetMap Request

Request example:

http://ri.opengeospati al . org: 8680/ degr ee- wrs- 130/ servi ces?
servi ce=\WB&

versi on=1. 3. 0&

request =Get Map&

f or mat =i nmage/ png&

wi dt h=300&

hei ght =300&

cr s=EPSG 4326&

| ayer s=ci t e: Basi cPol ygons, ci te: Forests&
STYLES=def aul t, def aul t

BBOX=-2, - 1, 2, 6&

Link to GetMap


http://ri.opengeospatial.org:8680/degree-wms-130/services?service=WMS&version=1.3.0&request=GetMap&format=image/png&width=300&height=300&crs=EPSG:4326&layers=cite:BasicPolygons,cite:Forests&BBOX=-2,-1,2,6&STYLES=default,default

WMS GetFeaturelnfo Request

Request example:

http://ri.opengeospati al . org: 8680/ degr ee- wrs- 130/ servi ces?
servi ce=\WB&

versi on=1. 3. 0&

request =get f eat ur ei nf 0&
format=text/htm &

cr s=EPSG 4326&

| ayer s=ci t e: Basi cPol ygons&
query_l ayers=cite: Basi cPol ygons&
BBOX=- 2, - 1, 2, 6&

wi dt h=300&

hei ght =300&

i =1&

j=1

Link to GetFeaturelnfo


http://ri.opengeospatial.org:8680/degree-wms-130/services?service=WMS&version=1.3.0&request=getfeatureinfo&format=text/html&crs=EPSG:4326&layers=cite:BasicPolygons&query_layers=cite:BasicPolygons&BBOX=-2,-1,2,6&width=300&height=300&i=1&j=1

Web Feature Service (WFS)
Tutorial

This tutorial provides an introduction to WFS.



Feature




Feature has Properties

N

location




Geospatial Feature

N

location




Generalization

Class = Feature Type = Tree
Properties of Tree:
* Height

* Location
All my Trees will have a height and location.



Feature Instance

My favorite tree in Cartagena is the one in front of the hotel Colombia.
Height =5 mt

Location: Latitude, Longitude

10.407793,-75.551262



Features Modeling

real world

view of the real world that
includes everything of
interest

perceived in context of
feature
instances
capturing all
whatis of
interest in the

universe of H classified into
discourse H

[ ORCHESTRA Application ]

[ Feature Types ]

defining zero, one or more

b -[ Feature Instances ]

Fig. 14




Geographic Markup Language (GML)

<Bri dge>
<span>100</ span>
<hei ght >200</ hei ght >
<gnl : cent er Li neCr >
<gm : Li neString>
<gm : pos>100 200</gm : pos>
<gm : pos>200 200</gm : pos>
</gm : LineString>
</ gm : centerLi ne >
</ Bri dge>



Feature Instance of Type Bridge

<Bri dge>
<span>100</ span>
<hei ght >200</ hei ght >
<gnl : cent er Li neCr >
<gm : Li neString>
<gm : pos>100 200</gm : pos>
<gm : pos>200 200</gm : pos>
</gm : LineString>
</ gm : centerLi ne >
</ Bri dge>



Feature Types are defined in GML

<xs: conpl exType nane="Bri dgeType" >
<xs: conpl exCont ent >
<xs: extensi on base="gml : Abstract Feat ureType" >
<XS:sequence>
<xs:el enent nane="span" type="xs:integer"/>
<xs:el ement nane="hei ght" type="xs:integer"/>
<xs:elenent ref="gn :centerLine&"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>



GML Provides

» Defines an abstract feature model
* Provides XML Schemas

* Provides primitives:

* Geometry
» Feature Types

» Coordinate Reference Systems



GML Geometries



How can radio station be modeled?

* Point - when looking at a country map
* Polygon - location of the building

* Multipolygon - Area of Transmition



Communities develop their own
Application Schemas

* AIXM — Aviation

* CAAML — Canadian avalanches

* CityGML — 3D city models

* CSML — Climate Science Modelling
* DAFIF — Defense aviation

» GeoSciML - Geoscience



Web Feature Service (WFS)

* Service (Protocol)

» Do the following with Geographic Features:

* publish
* access

* manipulate



WES Operations

« getCapabilities - summary of the service

» DescribeFeatureType - structure of the feature types

» GetFeature - get the feature instance

* Transaction - create, update and delete geographic features

* Lock Feature - Protects feature record when updating it.



GeoServer Demo

» GeoServer is the reference implementation for WFS 1.1.0.
» Open and free software

» Java-based



GeoServer Demo

* http://localhost:8080/geoserver/web/
* click on Demos

» Explore Operations


http://localhost:8080/geoserver/web/

Example GetCapabilities Request

Request example:

http://1 ocal host: 8080/ geoserver/topp/ ows?
servi ce=WFS&

ver si on=1. 0. 0&

request =Get Capabi lities

Link to GetCapabilities


http://localhost:8080/geoserver/topp/ows?service=WFS&version=1.0.0&request=GetCapabilities

Example DescribeFeature Request

Request example:

http://1 ocal host: 8080/ geoserver/topp/ ows?
servi ce=WFS&
version=1. 1. 0&
request =Descri beFeat ur eType&
t ypeNane=t opp: t asmani a_wat er _bodi es

Link to DescribeFeature


http://localhost:8080/geoserver/topp/ows?service=WFS&version=1.1.0&request=DescribeFeatureType&typeName=topp:tasmania_water_bodies

Example GetFeature Request

Request example:

http://1 ocal host: 8080/ geoserver/topp/ ows?
servi ce=WFS&ver si on=1. 1. 0&r equest =get Feat ur e&
TypeNane=t opp: t asnani a_wat er _bodi es

Link to getFeature request


http://localhost:8080/geoserver/topp/ows?service=WFS&version=1.1.0&request=getFeature&TypeName=topp:tasmania_water_bodies

Query based on values of properties

Lakes with area > 1067000000 cm.

http://1 ocal host: 8080/ geoserver/topp/ ows?
servi ce=WFS&ver si on=1. 1. 0&r equest =get Feat ur e&
TypeNane=t opp: t asnani a_wat er _bodi es&
FI LTER=
<Filter xm ns="http://ww. opengi s. net/ogc">
<Propertyl sG eat er Than>
<Pr oper t yNane>AREA</ Pr oper t yNane>
<Li teral >1067000000</ Li teral >
</ Propertyl sG eat er Than>
</Filter>

Link to GetFeature with filter


http://localhost:8080/geoserver/topp/ows?service=WFS&version=1.0.0&request=GetFeature&typeName=topp:tasmania_water_bodies&maxFeatures=50&outputFormat=GML2&&FILTER=%3CFilter%20xmlns=%22http://www.opengis.net/ogc%22%3E%3CPropertyIsGreaterThan%3E%3CPropertyName%3EAREA%3C/PropertyName%3E%3CLiteral%3E1067000000%3C/Literal%3E%3C/PropertyIsGreaterThan%3E%3C/Filter%3E

Client - Server Demo

* Open uDIG

» Connect with geoserver:
http://localhost:8080/geoserver/topp/ows


http://localhost:8080/geoserver/topp/ows

References

OGC Standards
http://www.opengeospatial.org/standards

GML Application Profiles
http://www.ogcnetwork.net/gmiprofiles

GeoServer
http://docs.geoserver.org/stable/en/user/data/vector/index.html

uDIG
http://udig.refractions.net


http://www.opengeospatial.org/standards
http://www.ogcnetwork.net/gmlprofiles
http://docs.geoserver.org/stable/en/user/data/vector/index.html
http://udig.refractions.net

WPS

This tutorial provides an introduction to the OGC Web processing Service
(WPS) Interface Standard.



Geoprocessing

A GIS operation used to manipulate GIS data.

Examples?



Data Processing

Geoprocessing New
Tool Dataset




Types of Operations

* Feature Overlay

* Feature Selection
 Topology processing
* Raster processing
 Data Conversion

 Feature Analysis



Web Processing Service

Web Processing Service (WPS)



Classification

Web Processing Service (WPS) - Classification



Model Run

rainfall
accumulation and
flood prediction

Web Processing Service (WPS) - Model Running



Workflows

baseline water level
flood prediction, hot
spots

Web Processing Service (WPS) - Workflows



Reusability

Model Author

Model Consumers



Operations

» GetCapabilities returns information about the service

* DescribeProcess returns details of a specific process including its
inputs and outputs

» Execute returns, for a specific process, the output(s) of a process



Parameters DescribeProcess

* service
* request
» describeProcess

« identifier



Input

* URL
* GML
* Image

* Data



Output

* URL
* GML
* Image

» Another service



Open Layers Demo

http://openlayers.org/dev/examples/wps.html

« inspect process types

* run a buffer operation


http://openlayers.org/dev/examples/wps.html

52North Demo

http://geoprocessing.demo.52north.org:8080/wps/test.html

* run the default buffer operation

» what can | input to the process?


http://geoprocessing.demo.52north.org:8080/wps/test.html

52North Demo

Use another feature collection as input.

For example this getFeature request


http://demo.opengeo.org/geoserver/og/ows?service=WFS&amp;version=1.0.0&amp;request=GetFeature&amp;typeName=og%3Astreams&amp;maxfeatures=1&outputformat=GML3

Tutorial OGC Catalog

* Metadata

* Search

* Catalog

* FGDC

*I1SO

* Profiles

» CSW Operations
» OpenSearch



Resource

* A thing
» Anything which is worth uniquely identifying (over the Web)

» Can be data



Metadata

 Data about a resource

» Data about data



Metadata

This is the metadata for this.

o t
qurord with come




What is Missing ?

Nutrition Facts

Serving Size 1729

Amount Per Serving

Calories 200 Calories from Fat 8

% Daily Value'

Total Fat1g 1%
Saturated Fat Og 1%
Trans Fat

Cholesterol Omg 0%

Sodium 7mgy 0%

Total Carbohydrate 36y 12%
Dietary Fiber 11g 45%
Sugars By

Protein 13g

Witamin A 1% « Vitamin C 1%

Calcium 4% « Iron 24%

*Percent Daily Values are based on a 2,000

calorie diet. Your daily values may be higher

or lower depending on your calorie needs.

HutritionData.com




What is Missing ?




Metadata - Who

* Who collected the data?

* Who processed the data?

* Who wrote the metadata?

» Who to contact for questions?
* Who to contact to order?

* Who owns the data?



Metadata - What

* What are the data about?

» What project were they collected under?
» What are the constraints on their use?

» What is the quality?

» What are appropriate uses?

» What parameters were measured?

* What format are the data in?



Metadata - Why

» Why were the data collected?



Metadata - Why

» Why were the data collected?



Where

» Where were the data collected?
» Where were the data processed?

» Where are the data located?



When

* When were the data collected?

* When were the data processed?



How

» How were the data collected?

» How were the data processed?
* How do | access the data?

» How do | order the data?

* How much do the data cost?

» How was the quality assessed?



Metadata requires update

1980 2005
British Honduras Belize
West Germany Germany




Metadata Value

 Organizations: captures the knowhow of an organization
 Developers: help share reliable information

* Users: helps discover data



Search

Discovery & evaluation of resources through (summary) metadata



Catalog

* Organized, detailed, descriptive list of items

« arranged systematically (so they can be found)



Catalog

ORMATION INDEX




Catalog Service

Users/Consumers
Applications

catalog Service

Geospatial data and Services
Orgawnizations/Providers



Registry

System for maintaining a register or authoritative list of names / values /
types / relationships (so they can be referenced)



Repository or Archive

Place for storage of resources (so they can be retrieved)



Trader

* Intermediary in a service oriented architecture

 Connects providers with consumers)



Discovery using SOA

{Query }
Expansion
A

BBOX(42.357085,
-71.063089,
42.454085,
-71.173089)

Provider

Consumer Provider

Binding Concepts



Example: Geospatial Platform

#®uome  Active Hurricanes and Tropical Storms Ne

| Detalls @7 Add ¥ \ Egsasemap ‘

Active Hurricanes and Tropical
Storms

Map of active hurricanes and tropical
storms in the Eastern Pacific,
Atlantic, and Caribbean.

Web Map by NOAA-GP
Last Modified: October 26, 2012

(1 rating, 0 comments,
2,221 views)

More Details...

Make your own map
Add to this map
Make a new map

&2 Share & Print
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Metadata for Hurricane Map

Active Hurricanes and Tropical Storms

Map of active hurricanes and tropical storms in the Eastern Pacific, Atlantic, and Caribbean.
‘eb Map by NOAA-GP

ast Modified: October 26, 2012
i
d e (1 rating, 2,222 views)

. z
b [HUJSANDIGI00TAM FILEDT]  Sign In to rate this item.
- » - [8:00 PM Fri ED Ty

e ity

et d

Description Comments (0)

This map contains the following layers:

Watches, Warnings and Advisories

A warning is issued when a hazardous weather or hydrologic event is occurring, imminent or
likely. A warning means weather conditions pose a threat to life or property.

People in the path of the storm need to take protective action.

A watch is used when the risk of a hazardous weather or hydrologic event has increased

S e T ety



Metadata for Hurricane Map

Access and Use Constraints

The services in this map are not operational and therefore may not be available 24x7.

Map Contents

Atlantic and Caribbean:
http://gis.srh.noaa.gov/ArcGIS/rest/services/AtStormViewer/MapServer

Eastern Pacific:
http://gis.srh.noaa.gov/ArcGIS/rest/services/EpStormViewer/MapServer

Imagery with Labels:
http://services.arcgisonline.com/ArcGIS/rest/services/World_Imagery/MapServer

Imagery with Labels:
http://services.arcgisonline.com/ArcGIS/rest/services/Reference/World_Boundaries_and_Places/

Tags hurricane forecast, tropical storms

Credits National Weather Service, National Hurricane Center
Size 184 KB

Extent Left: -95.05 Right: -50.8

Top: 44.73 Bottom: 16.44



FGDC

1. information
Content Standard for
Digital Geospatial —2.-
Metadata (CSDGM)
LEGEND
_3.-
=1
3-D Box
Indicates
Data
o
Metadata
—7.—. Reference

Information




[

Maintenance _
information

Ul

Application schema
information

P
1
Data quality
information

Constraint
— information
™
Portrayal catalogue A
information

Content

information |

1

ISO 19115 Geographic Information

1

Distribution |

information

Citation and responsible
party information

Metadata entity
set information

Q_I

v

Identification
information

‘Spatial representation

information

~>Metadata extension
information

—1

information

Reference system

Units of Measure




ISO 19115 Geographic Information

MD_Usage

MD_Aggregatelnformation

< MD_Identification

+ citation : CI_Citation

LA + abstract : CharacterString
+ purpose [0..1] : CharacterString

+ credit [0.."] : CharacterString

+ status [0.."] : MD_ProgressCode

+ pointOfContact [0.."] : CI_} il

+ aggregateDataSetName [0..1] : CI_Citation

+ aggregateDataSetidentifier [0..1] : MD_Identifier
+ assoclationType : DS_AssociationTypeCode

+ ype [0..1] : DS_| ypeCode

> MD_Keywords

[

MD_Dataldentification

+ spatialRepresentationType [0.."] : MD_SpatialRepresentationTypeCode

+ spati on [0.."] : MD_f

+ language [1..*] : CharacterString MD.
+ [0.]: MD_C >ode = "utf8” -
+ topicCategory [1.."] : MD_TopicCategoryCode

+

+ extent [0..*] : EX_Extent
»

[0.1]:C

[0.1]: C

MD_Maintenancelnformation
(from Maintenance information)




Profiles

-
-
- \
Comprehensive \
metadata profile 7~
Community )
Profile 1 /
Core /
metadata
components /

Extended
metadata



Catalog Service




Catalog Services

* CSW

* ISO 19119 Metadata Profile
*» 239.50 Profile

* OASIS ebRIM Profile

» OpenSearch



GEOSS Registry

GEOSS Registry System

GROUP ON
EARTH OBSERVATIONS
Home About Registration Holdings Search Registration API Interface Standards Registry

Component and Service Registry - Registration Holdings

These two charts were automatically generated on Feb 3, 2012 at 2:00AM EDT. You might want to check out the public search interface to know the most
current data holdings information.

Please note that only approved Components and Service Instances are listed here. You may login to the secure publication portal to search all Components
and Service Instances including pending records. After login, you can also request for approval of pending Components or Service Instances records you

Click to see all the Components Click to see Data-CORE | ¢yjey 1y see all the Services
Information

Component List

registered.

Click on the heading to sort the column.

I e e e e e e

20m digital elevation
* model of Italy. —

smomsosaen: () ) (%) O O

2
522North Sensor
s ) 6006 & w
4. ACQWA Q o
AEMET Current
5. observations 0 e Details
available
5 ) ® oo

Meteorological Data
Server




Example Requests
GEOSS Geonetwork


http://geonetwork-opensource.org/stable/developers/xml_services/csw_services.html#getcapabilities

CSW Operations

» GetCapabilities
* DescribeRecord
* GetRecordByld

» GetRecords



CSW GetCapabilities

Example Request:

http://geossregi stries.info: 9002/ geonet wor k/ srv/ en/ csw?
Request =Get Capabi | i ti es&Ser vi ce=CSW&Ver si on=2. 0. 2

Link to GetCapabilities


http://geossregistries.info:9002/geonetwork/srv/en/csw?Request=GetCapabilities&Service=CSW&Version=2.0.2

CSW DescribeRecord

Example Request:

http://geossregistries.info: 9002/ geonet wor k/ srv/ en/ csw?
Request =Descri beRecor d&
Ser vi ce=CSW&Ver si on=2. 0. 2&
NAMESPACE=xm ns(ri meur n: oasi s: nanes: t c: ebxml -regrep: xsd: ri m 3. 0)

Link to DescribeRecord


http://geossregistries.info:9002/geonetwork/srv/en/csw?Request=DescribeRecord&Service=CSW&Version=2.0.2&NAMESPACE=xmlns%28rim=urn:oasis:names:tc:ebxml-regrep:xsd:rim:3.0%29

CSW GetRecordByld

Example Request:

http://geossregistries.info: 1090/ GEOSSCSW02/ di scovery?
Ser vi ce=CSW&Request =CGet Recor dBy| d&
| d=ur n: uui d: 85f d419c- 081b- 4e69- 8998- d1003b5d4489: 1. 4,
urn: uui d: a9ad5a4b- 1589- 4876- a149- 904f c5a9f ef 0: 1. 8

Link to GetRecordByld


http://geossregistries.info:9002/geonetwork/srv/en/csw?Service=CSW&Request=GetRecordById&Id=urn:uuid:85fd419c-081b-4e69-8998-d1003b5d4489:1.4,urn:uuid:a9ad5a4b-1589-4876-a149-904fc5a9fef0:1.8

CSW GetRecords

Example Request:

http://geossregistries.info: 9002/ geonet wor k/ srv/en/ csw?
Ser vi ce=CSW&Request =Cet Recor ds&ver si on=2. 0. 2920&
constrai nt Language=CQL_TEXT&
typeNanes=gnd: MD_Met adat a&
namespace=xm ns%28gnmd¥8Dht t p¥BAYRFY2Fwwmv. | sot c211. or g%2F2005%2Fgnd%29&
resul t Type=results



OpenSearch

Dataset OpenSearch Granule
Query Description Query
Client Engine Document Store Engine

dataset query

Dataset
Di scovery dataset results
€

OpenSearch
Description Request

OpenSearch Description
Document

Granule granule query
Search

>

granule results




OpenSearch

<?xm version="1.0" encodi ng="UTF-8"?>
<OpenSear chDescri pti on
xm ns="http://a9.con -/spec/ opensearch/ 1.1/">

<Short Nanme>M r ador Dat aset Sear ch</ Short Nane>
<Description>Use M rador Dataset Search to obtain a
list of Earth Science Data Sets</Description>
<Tags>M rador Dat aset Search</ Tags>
<Cont act >mi rador - di sc@i st serv. gsfc. nasa. gov</ Cont act >



OpenSearch

<Url type="application/atomtxm"
tenpl ate="http:// mrador. gsfc. nasa. gov/ cgi - bi n/
m rador/col |l ectionlist.pl?
keywor d={ searchTer ns} &
page=1&
count ={count} &
osLocat i on={ geo: box} &
start Time={tinme:start} &
endTi me={ti me: end} &
f or mat =at oni'/ >



OpenSearchGeo

http://exanmpl e. com ?

gq=pi zza&

bbox=-111. 032, 42. 943, - 119. 856, 43. 039&
format =rss



OpenSearchGeo

http://exanmpl e. com ?
gq=pi zza&

| at =43. 25&I on=-123. 45
&r adi us=10000&

f or mat =r ss



OpenSearchGeo

http://exanmpl e. com ?
gq=pi zza&

| =bost on&

f or mat =r ss



Example Tool: GeoNetwork
®2//GeoNetwork

patial data ] Username
FIND INTERACTIVE MAPS, G15 DATASETS, SATELLITE IMAGERY AND RELATED APPLICATIONS
What?

Aggregate Results matching search criteria : 1-10/154 (page 1/16), 0 selected

Where?

QR QO

Gpen Map Viewer
(- Any - :

—
Reset Advanced @Options

CATEGORIES

+ Administrative and Political
Boundaries

+ Agriculture and Livestock

* Applied Ecology

+ Base Maps, Remate Sensing and
Toponomy

+ Biological and Ecological Resources

+ Climate

+ Fisheries and Aquaculture

* Forestry

* Human Health

Sort by [Relevance ¢ )

Select : all, none  actions on selection

GLOBAL MAP OF
ARIDITY - 10 ARC
MINUTES

Abstract  Grid of estimated aridity with a
spatial resolution of 10 arc minutes.
This dataset represents average
yearly precipitation divided by
average yearly potential
evapotranspiration, an aridity ..

Keywords precipitation, rainfall, aridity, dimate,
meteorology, availsble water,
AQUAMAPS_dlimate, World

[Metadata | [ owniosd |

AVERAGE SEASONAL =

TEMPERATURE FOR

AFGHANISTAN (WINTER)
Agrometeorology Group-FAO-SDRN
and NOAA (National Oceanic and
Atmospheric Administration),
collected from 1958 until 1991.
Interpolated from 31 meteorclogical
stations. Project number (AFG/9 ...

Abstract




Credits

* NOAA NCDDC Metadata training materials


http://www.ncddc.noaa.gov

SWE Introduction



SWE definition

Set of OGC standards that work together to better:
* discover
* access
* control

* use sensor data.



SWE scope

Let's call all these Sensor Systems or Systems

e Detectors
* Sensors
» Sensor Networks

* Platforms



SWE motivation

» Systems are disconnected
 Systems are heterogeneous

» Systems produce massive amount of data



Systems are disconnected




Systems are heterogeneous




Systems produce lots of data

640 terabytes of operational data on just one Atlantic crossing



User connected to sensor systems

=
X

\

V7

1]
\

e L

E |
jyr

o



SWE requirements

D

escribe 11

Get Data

Task

T ——

ubscribe 003,035



SWE solution

data access tasking




SWE encoding standards

» Observations and Measurements (O&M)
» SensorML

* SWECommon

* PUCK



SWE interface standards

» Sensor Observation Service
* Sensor Planning Service
* PUCK



SWECommon



SWECommon provides

* primitive data types (boolean, categories, text, quantities ..)
* aggregate data types (records, arrays, matrices)

* specialized data types (curves, time dependent)

* Structure to encode quality information

* Structure to provide semantic annotations



SWECommon relation with other
encoding standards

* In SensorML inputs and outputs are express via SWECommon

* In O&M the result can be expressed with SWECommon



SWECommon XML Example

Namespace declaration:

<?xm version="1.0" encodi ng="UTF-8"?>
<swe: Dat aSt r eam i d="EXAMPLE_01"
xm ns: swe="http://wwmv. opengi s. net/swe/ 2. 0"
xm ns: gm ="http://ww. opengi s. net/gm/3.2"
xm ns: xsi ="http://wwv. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: x| ink="http://ww. w3. org/ 1999/ xl i nk"
xsi : schemalLocat i on=
"http://ww. opengi s. net/swe/ 2.0 http://schemas. opengi s. net/sweConmon/ 2. 0/ swe. xsd" >



SWECommon XML Example

Element Count:

<swe: el enent Count >
<swe: Count >
<swe: val ue>10</ swe: val ue>
</ swe: Count >
</ swe: el enent Count >



SWECommon XML Example
Data Record and definition of first field (Time):

<swe: el enent Type nane="weat her _data">
<swe: Dat aRecor d>
<l-- -->
<swe:field nane="tinme">
<swe: Ti ne definition=
"http://ww. opengi s. net/def/ property/ OGC/ 0/ Sanpl i ngTi ne" >
<swe: | abel >Sanpl i ng Ti ne</ swe: | abel >
<swe: uom x| i nk: href =
"http://ww. opengi s. net/def/uom | SO 8601/ 0/ G egori an"/ >
</ swe: Ti ne>
</swe: field>



SWECommon XML Example

Definition of second field (Temperature):

<swe: field name="t enperature">
<swe: Quantity definition=
"http://mm sw. org/ont/cf/parameter/air_tenperature">
<swe: | abel >Ai r Tenper at ur e</ swe: | abel >
<swe: uom x| i nk: href =" Cel "/ >
<swe: constrai nt>
<swe: Al | onedVal ues>
<swe: val ue>1</ swe: val ue>
<swe: val ue>2</ swe: val ue>
<swe: val ue>3</ swe: val ue>
<swe: i nterval >-50 +50</swe:interval >
<swe: si gni fi cant Fi gur es>2</ swe: si gni fi cant Fi gur es>
</ swe: Al | owedVal ues>



</ swe: constrai nt >
</ swe: Quantity>
</swe:field>




SWECommon XML Example
Definition of third field (Pressure):

<swe: field nane="pressure">
<swe: Quantity definition=
"http://nmm sw. org/ont/cf/paraneter/air_pressure">
<swe: | abel >At nospheri c Pressure</swe: | abel >
<swe: qual i ty>
<swe: Quantity definition=
“http://sweet.jpl.nasa.gov/2. 0/sciUncertainty.ow #Accuracy" >
<swe: uom code="9%/>
<swe: val ue>10</ swe: val ue>
</ swe: Quantity>
</ swe: quality>
<swe: uom code="nbar"/ >
</ swe: Quantity>
</swe:field>



SWECommon XML Example

Definition of fourth and fifth fields (Wind Vector):

<swe: field nanme="w ndSpeed" >
<swe: Quantity definition=
"http://nmm sw. org/ ont/cf/paraneter/w nd_speed">
<swe: uom code="km h"/ >
</ swe: Quantity>
</swe: field>
<l-- -->
<swe: field nanme="w ndDi rection">
<swe: Quantity definition=
"http://mm sw org/ont/cf/paraneter/w nd_to_direction">
<swe: uom code="deg"/ >
</ swe: Quantity>
</swe: field>
<l-- -->
</ swe: Dat aRecor d>
</ swe: el emrent Type>



SWECommon XML Example

Definition of the encoding and the data:

<swe: encodi ng>
<swe: Text Encodi ng t okenSepar at or =", "
bl ockSepar at or =" &#32; "
deci nal Separator="."/>
</ swe: encodi ng>
<swe: val ues>
2009- 01- 01T10: 00: 252, 25. 3, 1098, 5, 56
2009- 01- 01T10: 00: 352, 25. 4, 1098, 15, 59
2009- 01- 01T10: 00: 452, 25. 4, 1098, 12, 42

</ swe: val ues>
</ swe: Dat aSt r ean»



Observations and Measurements
(O&M)

This tutorial provides an introduction to the OGC Encoding Standard
Observations and Meaurementes



O&M

» An observation is an event that
* estimates an observed property
» of a feature of interest,
* using a procedure, and

* generating a result



O&M UML

' GFI_Feature




O&M XML Example

Lets walk through an example from Geonovum


http://geostandards.geonovum.nl/index.php/5.3.2_O%26M#Measurement_Example

O&M XML Header

<?xm version="1.0" encodi ng="w ndows- 1250" ?>
<om Measur enent gmni :i d="obsTest"

xm ns: onE"http://ww. opengi s. net/on 1. 0"

xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schena- i nst ance"

xm ns: x| i nk="http://ww. w3. org/ 1999/ x| i nk"

xm ns: gnml ="http://ww. opengi s. net/gml "
xsi :schenmalLocati on="http://ww. opengi s. net/om 1.0
../ extensi ons/ observati onSpeci al i zati on_overri de. xsd" >




O&M XML Time

<om sanpl i ngTi me>
<gni : Ti el nst ant >
<gnl : ti mePosi ti on>2008- 10- 14T00: 09: 53+02: 00</ gl : ti nePosi ti on>
</ gm : Ti nel nst ant >
</ om sanpl i ngTi ne>



O&M XML Procedure

<om procedure
xI'ink: href=
"urn:ogc: obj ect: feature: OSI Rl S- HAG:
alef 1094- c201- 4f 9f - 8f 2e- Of f 97bf 65f 03"/ >



O&M XML Observed Property

<om obser vedProperty
x| i nk: href ="urn: x-ogc: def : property: OGC: : Rel ati veHunmi dity"/>



O&M XML Feature of Interest

<om f eatureCf | nt er est >
<sa: Sanpl i ngPoi nt
g :id=
"urn:ogc: obj ect: feature: OSI Rl S- H\E:
alef 1094- c201- 4f 9f - 8f 2e- Of f 97bf 65f 03"
xsi :type="ns: Sanpl i ngPoi nt Type"
xm ns: ns="http://ww. opengi s. net/sanpling/1.0"
xm ns: gm ="http://ww. opengi s. net/gm ">
<gnl : nane>r oof of the ifgi</gn:nanme>
<sa: sanpl edFeat ure
xli nk: href ="urn: ogc: obj ect : f eat ure:
0S| RI S- HAS: hygr onet er alef 1094- c201- 4f 9f - 8f 2e- Of f 97bf 65f 03"/ >
<sa: position>
<gm : Poi nt srsNanme="urn: ogc: def: crs: EPSG 4326" >
<gm : pos>52. 07349 9. 42125</gnl : pos>
</ gm : Poi nt >
</ sa: position>
</ sa: Sanpl i ngPoi nt >
</ om f eatureCf | nt erest >






O&M XML Observed Property

<omresult uonF"%
xli nk: href ="urn: x- ogc: def : uom OGC: percent" >41
</omresult>
</ om Measur enent >



SWE Services



SWE Services

» Sensor Observation Service — Access observations and
descriptions for sensor systems

» Sensor Alert Service — Subscribe to alerts based upon sensor
observations

» Sensor Planning Service — Request collection feasibility and task
sensor system for desired observations

* Web Notification Service — Manage message dialogue between
client services for long duration (asynchronous) processes

» Sensor Registries — Discover sensors and sensor observations






SWE Services



Access Sensor
Description and Command and Task
Data Sensor Systems

Discover Services, - SPS
Sensors, Providers, . -

Dispatch Sensor
Alerts to registered
Users

Catalog
Service

Accessible from
various types of clients
from PDAs and Cell
Phones to high end
Workstations




SOS Operations

GetCapabilities

Capabilities.xml

DescribeSensor

SensorML

Client SOS
GetObservation

0O&M / SWE Common



SWE and Geo-processing Workflow

Access & Processing Node

Register
Measurement
Types

||
ﬁu@@ X,
X N

Mission Control Center

Sensor Net




SWE in Defense

Federation

CFACC

National
Agencies

Requ'\\'emenls

3

CFSOCC

CFLCC



SWE in Air Quality

g —Ld

Hazard Mapping |

I - s
NOAA NESDIS

Fire Detection
|Analysis Service|

‘Smoke Forecast Services

| Re-task Sensors for
“Updated Fires
“Model Validation
' | | -Air Quality Impacts

INGC wi




KML

This tutorial provides an introduction to KML



KML is used for

* Annotate the Earth

* Specify icons and labels to identify locations on the surface of the
planet

* Create different camera positions to define unique views for KML
features

» Define image overlays to attach to the ground or screen

» Define styles to specify KML feature appearance



KML is used for

» Write HTML descriptions of KML features, including hyperlinks and
embedded images

* Organize KML features into hierarchies

* Locate and update retrieved KML documents from local or remote
network locations

» Define the location and orientation of textured 3D objects



KML Example

<kml xm ns="http://ww. opengi s. net/kmn/2.2">
<Docunent >

<nane>Docunent . knl </ nane> <open>1</ open>

<Style id="exanpl eStyl eDocunent ">
<Label Styl e>
<col or >f f 0000cc</ col or >
</ Label Styl e>

</ Styl e>



KML Example

<Pl acemar k>
<nane>Docunent Feature 1</ nane>
<styl eUr | >#exanpl eSt yl eDocunent </ styl eUr | >
<Poi nt >
<coor di nat es>-122. 371, 37. 816, 0</ coor di nat es>
</ Poi nt >
</ Pl acemar k>



KML Example

<Pl acemar k>
<nane>Docunent Feature 2</nane>
<styl eUr | >#exanpl eSt yl eDocunent </ styl eUr | >
<Poi nt >

<coor di nat es>-122. 370, 37. 817, 0</ coor di nat es>

</ Poi nt >

</ Pl acenmar k>

</ Docunent >
</km >
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