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Location Powers; Our Urban Environment



• Something from me

• MOST IMPORTANT: the next 12 speakers!

Agenda



• OGC enables the Power of Location
• Honest broker amongst stakeholders
• Long history with interoperability

What is OGC’s interest?



• Why do we need standards?
• Who are the stakeholders?
• How do the stakeholders drive standards?
• What standards are available?

Today



Modern times call for modern tools





Why do we need standards?



To provide consistency



To provide context

Copyright Billings Gazette

Sylvain Pedneault: CC-BY SA 3.0

Sensor: alert

Sensor: in range



To satisfy our citizens

Courtesy: Patrick Cozzi, AGI



Copyright © 2015 Open Geospatial 
Consortium

Courtesy Christine Perey

To excite visitors



To enable business



Who are the stakeholders?



City management

City of Los Angeles, CA USA



wearable cam

heart beat, 
breathing rate

location, 
acceleration, 
headings

equipment status

Courtesy Steve Liang, SensorUp

City service providers



Citizens

Singapore National Parks



Engage your citizens



Businesses

Zairon CC BY-SA 4.0



How do stakeholders drive standards?



• Historical fire fighting in the US – and its lingering legacy
• Started as volunteer organizations, often part of the social setting of 

neighborhood
• Insurance companies began selling “fire insurance marks” to indicate which 

houses had insurance and pays responders
• This leads to a business opportunity – cities get multiple fire companies 

who respond for profit – sometimes they fight over the job (see “Gangs of 
New York”)

• Fire companies begin installing hydrants with specific connectors to their 
hoses, specifically non-standardized to keep other companies away

• 1853: Cincinnati, Ohio starts the first city-wide municipal fire department 
and develops a standard for connectors based on one of the local patterns

• Even today, most cities have standard connectors only for their city or parts 
of the city, few share the standards across boundaries

Not optimal



http://www.redheadbrass.com

http://www.redheadbrass.com/


By going about their business



Work to cooperate

• Example: The OGC Indian Plugfest was developed to prove the value of the 
standardization efforts of NSDI at the Dept of Science and Technology for 
their Smart Cities Mission.

• To create an environment for Public Private Partnership (PPP) for applying the benefits of 
OGC standards.

• To actively test the ability and governance for seamless exchange of information among 
various stakeholders using different technology platforms in support of the Smart Cities 
Mission.

• To learn from local industry participants’ experiences and knowledge in collaboration.
• To identify areas of improvement in the content and use of specific OGC standards. 



Join standards organizations



• ISO/IEC JTC 1/SG 1 Smart Cities

• ISO TMB Task Force on Smart 
Cities

• ITU Focus Group on Smart 
Sustainable Cities

• ISO ISO/TC 268 - Sustainable 
development and resilience of 
communities

• British Standards Institute  

• DKE/DIN German standards

• Others: IEC, ANSI, CEN/CENELEC, 
ETSI, etc.

Standards Coordination for Smart Cities



• Interoperation across 
the AEC / Civil / 
Geospatial domains

• Building Information 
Modeling (BIM)

• Infrastructure data 
management

• 3D City Models
• 3D Visualization and 

Portrayal Services
• Location Services
• Indoor Location / 

Navigation Adapted from buildingSmart Alliance presentation

Integrated Digital Built Environment



Share use cases because one use case 
satisfies another…







What standards are available?



• Information Models/Encodings
• Geospatial Data

• Simple Features
• Coverages
• CityGML
• IndoorGML

• Dynamic Data
• Moving Features

• Sensor Web Data
• Observation and Measurement
• Sensor Model Language
• WaterML

• Web Service Interfaces
• Sensor Observation Services
• Sensor Planning Services

• RESTful API
• SensorThings API

Non-Navigable SpaceStair

Room 1 Room 2

Room 3

Room 1 Room 2

Room 3b
Room 3a

WiFi A WiFi B

WiFi AB

Some of the standards you need



Geometry matters



OpenStreetMap
Web Mercator projection
(assumes spherical earth)

Position matters

Definitely not flying 
over a sphere: GNSS 
coordinates



Source:  http://www1.nyc.gov/site/doitt/initiatives/3d-building.page

CityGML models for 3D visualization and
analysis based on semantics

• Urban Planning / Operations
• Emergency Mgt / Response
• Transportation / Routing /     

Logistics
• Indoor navigation
• Retail Site analysis
• Sustainable / Green 

Communities
• City Services Management
• Noise abatement
• Telecommunications placement
• Many other uses…

Source: Singapore Land Authority, and Geospatial Media

CityGML

http://www1.nyc.gov/site/doitt/initiatives/3d-building.page
https://youtu.be/ohA1jRvcHFk


http://www.opengeospatial.org/projects/groups/indoorgmlswg

IndoorGML



Open GeoSMS Disaster Management Platform
Courtesy: GeoThings

Open GeoSMS



Courtesy GUF SWG, Joan Masó

Geospatial User Feedback



More than standards…



• As much as standards, we need 
guidance

• Architectures
• Best Practices to share
• Forums like this to discuss
• Standards to form the backbone of 

interoperability

OGC Smart Cities Spatial Information 
Framework



City Sensor Webs

Sensor networks

Crowdsourcing

Phones, Wearables

Sensing 
Layer

Analytics
and Models Metadata

Catalogs, 
Semantics

Business
Layer

Visualization and 
Decision Support

Population
Data

Data Access

Geospatial 
Data

Data
Layer

Data Ingest and Quality Checking

Other
Data

Enterprise 
Data

Urban/Municipal Database

Economic
Data

HealthApplication
Layer

Intelligent buildings Intelligent transportation Open data

Environmental ProtectionPublic safety and security Urban planning

UtilitiesEmergency Services EducationSanitation

Elected Officials PublicMunicipal Employees
C

loud hosted resources

Security System
Spatial Smart City Enterprise Components
Based on ITU Focus Group on Smart Sustainable Cities



Visualization / Decision Tools and Applications
GeoAPI

OpenLS

SLD

SE

Data Models 
and EncodingsWMC

FE

GML

GeoXACML

KML

CityGML OpenGeoSMS

IndoorGML GeoSparql

WaterML GeoPackage

NetCDF GMLJP2

Other 
Data

Processing Services

OpenMIWPSTJS WCPS

Geospatially 
Enabled 

Metadata

Discovery Services

CSW OpenSearch 
Geo ebRIM

WMS

WMTSWFS

Simple 
Features 

Access

Access Services

Geospatial
Feature Data

Geospatial 
Browse/Maps

Geospatial 
Coverage Data

WCS

Other Services
Workflow, Alerts

Sensors

Puck

SOSSPS O&MSensorML

Sensor  Web Enablement

Discover Task Access

Moving
Features CDB

Sensor
Things

3DPS I3S

OGC Services Architecture

http://www.teamservice.com/images/Tablet-Resized-Map.jpg


• Citizen Services 
• Location-aware municipal services 

using open data and standards 
• Energy and Utilities management

• Smart Energy
• Smart Water Management

• Disaster and Emergency Response
• Common Operational Picture

• Urban Maps 
• 3D City Models 
• Indoor Venue Maps 
• Interoperability with BIM

• Sensor Webs 
• Situational awareness from 

fusion of sensor observations

Source; Thomas Kolbe, Berlin TU 

Location services for Smart Cities



Scott Simmons
ssimmons@opengeospatial.org

Thank you

mailto:ssimmons@opengeospatial.org
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