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My My ““geospatialgeospatial”” Background and PerspectiveBackground and Perspective

• Cartographer for the US Government (20 years)
– Map production
– Technology modernization

• Vice President Al Gore’s Partnership for Reinventing 
Government (1 year)
– Promoting  use of geospatial information for Sustainable 

Communities 

• US Federal Geographic Data Committee (2 years)
– International program to advance Spatial Data Infrastructure 
– Training, education, standards best practices

• Open Geospatial Consortium (13 years)
– Open standards for location / geospatial

© 2013, Open Geospatial Consortium Making Location Count.
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Society has rediscovered the power of locationSociety has rediscovered the power of location

• Explosion of on-line mapping 
applications and data sources

• Integration of location in to 
business intelligence & science

• Emergence of 3-Dimensional 
geospatial modeling and 
augmented reality 

• Integration of sensors in a 
geospatial and time context for 
improved situational awareness 
automated control

© 2013, Open Geospatial Consortium
Making Location Count.
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Source:  www.spagoworld.org/xwiki/bin/view/SpagoBI/ Geo

Global Water Map
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Spatial Data Infrastructures Spatial Data Infrastructures 
Improving DecisionImproving Decision--making Across Governmentmaking Across Government

…to support broad national objectives such as economi c growth, 
social cohesion and well-being, and environmental ma nagement

4
Source: GeoConnections Canada
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Growth of Geospatial Growth of Geospatial -- Some Evidence Some Evidence 

• Geospatial Professionals and Mobile App Developers – Top 
IT Jobs for 2013.  (www.careerealism.com/information-technology-jobs/)

– According to the US Bureau of Labor Statistics, the number of GIS jobs 
will increase 35% between 2010 and 2020

– “Typical [geospatial] implementations can create significant cost
savings, increase efficiencies, empower decision making, improve
communication”.  

• Estimated global revenue of Geo services sector $150B -
$270B USD (www.oxera.com/Oxera/media/Oxera/downloads/reports/What-is-the-economic-
impact-of-Geo-services---summary_2.pdf)

• LBS market in North America expected to grow 24.5% from 
2012-2016.  Largely due to growth of smartphones and tablets 
(www.cnbc.com/id/100862455)

Making Location Count. 
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Power of Location Power of Location –– AdvertisingAdvertising

• “Location targeting is holy grail that we as advisers on 
behalf of our clients are looking for”
– Sir Martin Sorrell, WPP CEO, MWC 2011
http://www.guardian.co.uk/technology/appsblog/2011/feb/15/wpp-sir-martin-sorrell-mobile-apps

© 2013 Open Geospatial Consortium 
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The Value of OpenThe Value of Open

©© 2013, Open Geospatial Consortium2013, Open Geospatial Consortium
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Open International StandardsOpen International Standards
Benefits for Technology Developers and UsersBenefits for Technology Developers and Users

• Enhance Return on Investment

• Reduce risk

• Improve choice in the marketplace

• Avoid  proprietary “lock in”

• Reduce costs 

• Extend the life of current systems 

• Rapidly mobilize new services

• Increase market and revenue potential

• Compete in / export to  international markets

© 2013, Open Geospatial Consortium
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Creating Economic BenefitCreating Economic Benefit
German DIN StudyGerman DIN Study

Standards promote worldwide trade, encouraging 
rationalization, quality assurance and environmental 

protection, as well as improving security and communication. 
Standards have a greater effect on economic growth than 

patents or licenses.

• "Economic Benefits of Standardization" 

• Benefits to German economy of 17 billion Euros in 2010!

© 2013, Open Geospatial Consortium

http://www.din.de/sixcms_upload/media/2896/DIN_GNN_ 2011_engl_akt_neu.pdf
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Open Data Policy Growing WorldwideOpen Data Policy Growing Worldwide

Making Location Count.
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Value of Open DataValue of Open Data

• Improve government decision-making and accountability
• Encourage innovative applications by industry and citizens.  

Some examples:
– Health care cost reduction
– Reduce crime
– Identify and combat fraud
– More efficient community / urban service planning
– Stimulate broad innovation

• Stimulate commercial value-added information and 
services

© 2013, Open Geospatial Consortium Making Location Count.
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International Public International Public –– Private Private 
Partnerships in GeospatialPartnerships in Geospatial

©© 2013, Open Geospatial Consortium2013, Open Geospatial Consortium
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The Open Geospatial ConsortiumThe Open Geospatial Consortium

Not-for-profit, international voluntary consensus standards 
organization; leading development of geospatial standards

• Founded in 1994.

• 475+ private and public sector 
members and growing

• 39 standards freely available

• Hundreds of product 
implementations 

• Broad user community 
implementation worldwide

• Alliances and collaborative activities 
with ISO and many other SDO’s

© 2013, Open Geospatial Consortium
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OGC at a GlanceOGC at a Glance

Not-for-profit, international voluntary consensus standards 
organization; leading development of geospatial standards

© 2013, Open Geospatial Consortium

• Founded in 1994.

• 475+ private and public sector 
members and growing

• 39 standards freely available

• Hundreds of product 
implementations 

• Broad user community 
implementation worldwide

• Alliances and collaborative activities 
with ISO and many other SDO’s
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Example Members (479)Example Members (479)

Making Location Count. 

European Space Agency

US Geological Survey

Ministry of Land, Transport and 
Maritime Affairs (S. Korea)

Natural Resources Canada

Geoscience Australia

United Nations
UK Met Office
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Leveraging The Power of Location 
Within and Across Disciplines

Health 

Education & Research Sustainable Development

Energy

Consumer Services, 
Real Time 
Information

Geosciences

Emergency Services, 
Disaster Management

E -Government

Infrastructure -
Transportation

Aviation



OGC®

• Traditional Commercial Software
• Open Source Software
• Open Data
• Commercial data
• Value-added data

© 2013, Open Geospatial Consortium Making Location Count. 
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Case Study:  Case Study:  
Geospatial / Location Services in Geospatial / Location Services in 

MobileMobile
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Growing Emphasis on MobileGrowing Emphasis on Mobile

• Mobile Growth
– One GB per mobile user per day by 2020 – Y. Neuvo
– Mobile device market to reach 2.6 billion units by 2016
– App downloads to hit 56 billion in 2013 

• Forecast Growth of LBS 
– LBS revenues in Europe to grow from € 325 million in 2012 at a 

compound annual growth rate of 20.5 % to € 825 million in 2017.
– 40 percent of all mobile subscribers in Europe use LBS

• Geospatial services need to consider “the other end of the 
spectrum has customers who do not use laptops and 
computers. They use cell phones and tablets
– Ola Rollen, President and CEO, Hexagon AB

© 2013 Open Geospatial Consortium

http://www10.giscafe.com/nbc/articles/view_article. php?section=CorpNews&articleid=1164623
http://www.mobileworldlive.com/app-downloads-to-hit -56-billion-in-2013?elq=e035a906e35a4c289eebd3882c1 10c4e
http://www.berginsight.com/News.aspx
http://issuu.com/geospatialworld/docs/geospatial-wo rld-annual-edition-january-2013
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The Mass Market The Mass Market ---- Location AppsLocation Apps

© 2013, Open Geospatial Consortium Making Location Count.
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Open GeoSMS Standard

Defines a short messaging service (SMS) encoding 
to exchange lightweight location information 
between different mobile devices or applications. 

Open GeoSMS encoding for location is compatible 
with other OGC standards, such as those for sensor 
webs and earth imaging. 

It is also compatible with other standards such as 
the OASIS Common Alerting Protocol (CAP) 
standard 

© 2013, Open Geospatial Consortium
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Location Enabling SMS Messaging:  Location Enabling SMS Messaging:  
Open GeoSMSOpen GeoSMS

• Characteristics
– Multilingual
– Multi-device
– Harmonized with many 

existing applications
– Incorporates relevant 

ISO standards

© 2013, Open Geospatial Consortium

• Significant potential for many applications

• Approved as an international Standard in 2011

• Submitted by ITRI, Taiwan.  Core standards development 
team: ITRI, Hitachi, University of Alabama at Huntsville 
(USA), Beuth University for Applied Sciences Berlin, 
Germany.  
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Open GeoSMS AdoptionOpen GeoSMS Adoption

• Ushahidi
• Sahana
• Commercial Apps

Source: http://www.sahanafoundation.org

Source: http://www.ushahidi.com/

Source: Erik (HASH) Hersman. Flickr
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Smart CitiesSmart Cities

©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium
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Integration of Geospatial and Build Integration of Geospatial and Build 
InfrastructureInfrastructure

• Smart Cities

• Integration of Public 
and Private Sector 
Data Sources 
– 3D City Models
– 3D Visualization 

Services
– Location Services

– Indoor Location / 
Navigation Adapted from BuildingSmart Alliance presentation

© 2013, Open Geospatial Consortium
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OGC CityGML
3D Urban Models / Applications

Source; Thomas Kolbe, Berlin TU 

• Urban Planning / Operations
• Emergency Mgt / Response
• Transportation / Routing / Logistics
• Indoor navigation
• Retail Site analysis
• Sustainable / Green Communities
• City Services Training and Management
• Noise abatement
• Telecommunications placement
• Many other uses…

Emergency Responder Training

© 2013, Open Geospatial Consortium
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4. 7. 2012

Solar Potential Analysis / Solar Atlas BerlinSolar Potential Analysis / Solar Atlas Berlin

– Assessing energy production potential for photovoltaic and solar thermal 
heating.  Required investments and achievable CO2 reductions have 
been computed for each of the 550,000 buildings bsed on the roof
surface segments, and were added to the 3D city model
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Solar Atlas Solar Atlas -- Berlin Partner ProjectBerlin Partner Project

• Berlin Partner represents a unique model that combines 
sustainable business development and city marketing . 

• 55 percent of the agency is in the hands of representatives 
from private business. 

• Roughly 170 companies work together as part of a public-
private partnership to support city marketing and promote 
Berlin’s economic future. 

• Focus on:
– business development / investor services 
– foreign trade advice and consulting 
– city marketing 

Source: Karin Teichmann, Head of Business Location Center, Berlin Partner GmbH

Making Location Count.
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33
http://cleantechnica.com/2012/07/26/germany-26-of-e lectricity-from-
renewable-energy-in-1st-half-of-2012/

• Prior year renewable 
rates
– 2011 20.56%
– 2010 18.3%

• Geospatial 
information and 
technologies are key

• Policy tools:
– Feed-In Tariffs
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A Software DeveloperA Software Developer’’s s 
PerspectivePerspective

Making Location Count.
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Use case: AFRICOM geospatial imagery distributionUse case: AFRICOM geospatial imagery distribution

Slide Source: Pixia
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Pixia on Standards and OGCPixia on Standards and OGC

“By implementing OGC WMS 1.1.1 and later OGC WMS 1.3.0, 
in one single swoop, PIXIA Corp enabled their enterprise 
HiPER LOOK™ web services to support all major GIS 
exploitation products.”

Rahul Thakkar
Vice President, Technology
PIXIA Corp
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Partial List of Implementers WMS 1.1.1, WMS 1.3Partial List of Implementers WMS 1.1.1, WMS 1.3
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Emerging Trends:Emerging Trends:
Looking Further Down Looking Further Down 

the Roadthe Road

©© 2013, Open Geospatial Consortium2013, Open Geospatial Consortium
38



OGC®

Emerging Emphasis AreasEmerging Emphasis Areas

• Open Mobile
– Augmented Reality
– Indoor Location
– Embedded & Dynamic 

Sensors

• Internet of Things (IoT)
• Data Modeling

– Predictive Analytics
– Semantic Mediation
– Linked Data

• Data Quality
– Fitness for Use
– Uncertainty
– Provenance

• Cloud Computing©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium
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Location Enabling theLocation Enabling the
Internet of ThingsInternet of Things

©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium
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IoT is finally beginning to take shapeIoT is finally beginning to take shape

• IoT: long-prophesied phenomenon of everyday devices 
talking to one another — and us — online
– Back in the ’90s, big companies built systems to do tricks like this, but they 

were expensive, hard to use, and vendor-specific. 

• Hackers now using increasingly inexpensive sensors and 
open source hardware, add intelligence to ordinary objects. 
– Sensor prices going down; sizes going down. Only limit is your imagination.
– Cloud services – “If This Then That” or Cosm - let devices interact in 

unexpected ways

• IoT has reached the “Apple II stage”
– when a new technology finally becomes easy enough to use that 

thousands of people start using it.

©© 2013 Open Geospatial Consortium 2013 Open Geospatial Consortium 

http://www.wired.com/opinion/2012/12/20-12-st_thomp son/
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Major industrials have been preparing for IoTMajor industrials have been preparing for IoT

• Internet of things to give 
$10-15 trillion boost to 
global economy: 

General Electric

©© 2013 Open Geospatial Consortium 2013 Open Geospatial Consortium 

• “In 2008, the number of devices connected to the Internet 
exceeded the number of people on Earth.  By 2020, there 
will be 50 billion devices connected” - CISCO

42

"Redefining the language of geospatial industry"
Ola Rollen, President and CEO, Hexagon AB.



OGC® Helping the World to Communicate
Geographically

OGC Sensor Web EnablementOGC Sensor Web Enablement
Internet of ThingsInternet of Things

Koubachi Withing NESTWEMO

Koubachi 
IoT service

Withing IoT 
service

WEMO IoT 
service

NEST IoT 
Service

Koubachi 
applications

Withing 
applications

WEMO 
applications

NEST 
applications



OGC® Helping the World to Communicate
Geographically

IoT service AIoT service A IoT service BIoT service B IoT service CIoT service C IoT Service IoT Service 
DD

Application AApplication A Application BApplication B Application CApplication C Application DApplication D

Silo A Silo B Silo C Silo D

Today:  Proprietary sensor data formats and service inter faces
No “World-Wide Web of Things”



OGC® Helping the World to Communicate
Geographically

Interoperability / Innovation Interoperability / Innovation -- MashingMashing --up the IoT up the IoT 
Data InfrastructureData Infrastructure

Source:  OGC Sensor Web Enablement Internet Of Thin gs Standards Working Group
http://www.opengeospatial.org/projects/groups/sweio tswg
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The Indoor Location ChallengeThe Indoor Location Challenge

©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium
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Indoor FrontierIndoor Frontier

• The simple reason LBS has have not quite yet 
lived up to the promise: people spend nearly 90% 
of time indoors

– Joep van Beurden, CEO CSR Plc

• Indoor location brings a new dawn in mapmaking

– Christof Hellmis, Vice President-Map Platform, Nokia

• Indoor infighting means technology companies are 
duplicating their efforts at great expense - The 
Economist

©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium 47

http://informedinfrastructure.com/2668/interior-loc ation-and-mapping-prompted-by-innovations-that-impr ove-position-and-navigation/
http://issuu.com/geospatialworld/docs/geospatial-wo rld-annual-edition-january-2013
http://www.economist.com/news/technology-quarterly/ 21567197-navigation-technology-using-satellites-det ermine-your-position-only-works 
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Indoor location Focus AreasIndoor location Focus Areas

Develop framework for Indoor Location and Navigation 
Testbed

1.Position Determination
2.Indoor Maps
3.Navigation and Routing
4.Indoor location quality

©© 2013 Open Geospatial Consortium 2013 Open Geospatial Consortium 



OGC®

Integrated Outdoor / Indoor location/navigationIntegrated Outdoor / Indoor location/navigation

© 2012 Open Geospatial Consortium CityGML, IndoorGML
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Indoor Location TechnologiesIndoor Location Technologies

• Barcodes
• Radio Frequency ID (RFID)
• Infrared beacons
• Ultrasound
• Bluetooth
• Wireless LAN (WLAN)
• Pseudo-GPS 
• Cellular radio network
• Video and photo localisation
• Other sensors on device 

©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium

Graphic from Thomas Kolbe. 
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In SummaryIn Summary

• Geospatial information and technologies are experiencing 
significant market growth

• Open standards provide an excellent mechanism to integrate 
technologies quickly and lower costs and effort for both 
technology providers and users

• Open standards help technology providers move quickly into 
new markets internationally

• Seek processes that unite technology users and providers to 
work collaboratively to develop, test, validate new geospatial 
technologies, standards and best practices 

©© 2013 Open Geospatial Consortium2013 Open Geospatial Consortium
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A Global Forum For CollaborationA Global Forum For Collaboration

“Interoperability seems to be about 
the integration of information.  What 
it’s really about is the coordination 
of organizational behavior.”

David Schell, OGC Founder

©© 2012 Open Geospatial Consortium2012 Open Geospatial Consortium
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Thank YouThank You

OGC Technical Committee Meeting
United Nations, 2005

Mark Reichardt
mreichardt@opengeospatial.org
+1 301 840-1361

OGC Technical Committee Meeting 
Taichung, Taiwan. June 2011


