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What is OGC?

A hub for thought leadership, innovation, and 
standards for all things related to location

Our Vision

Building the future of location with community 

and technology for the good of society

Our Mission

Make location information Findable, Accessible, 

Interoperable, and Reusable (FAIR)

Our Approach 

A proven collaborative and agile process combining consensus-based 

standards, innovation project, and partnership building



Who Are Our Members?

Commercial

Business Development

Competitive Technical Advantage

Government

Research & Academia

Global: Brand Exposure

Funding for Innovation

Innovation & Market Support

Trusted Advice

Support & Certification

International Partnerships

Operational Policy

Applied Research Partners

Funding for Innovation

International Collaboration

Citations
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OGC’s approach to standardization



The nice thing about standards is that 
you have so many to choose from
- Andrew Tanenbaum
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Standards and augmentation

Core + Extensions
e-Learning

Adoption by alliance partners Examples Compliance Testing Tools



Work faster as a team
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Joint with ISO/TC 211
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Part 2: Introduction to OGC 
standards



Foundational Standards



Build on top of these

• Simple Features – describe simple and not-so-simple geometric primitives for 
feature data

• Well Known Text Coordinate Reference System (WKT CRS) – complete 
definition of a coordinate reference system including geodetic and 
transformation parameters

• Coverage Implementation Schema (CIS) – another multidimensional data 
store for gridded data; grids may be irregular in all dimensions

• Discrete Global Grid System (DGGS) nested multi-scale tessellation of the 
globe
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Simple Features
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Well Known Text Coordinate Reference System 
(WKT CRS)
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Discrete Global Grid Systems

• “…a spatial reference system that uses a hierarchical 
tessellation of cells to partition and address the globe. 
DGGS are characterized by the properties of their cell 
structure, geo-encoding, quantization strategy and 
associated mathematical functions.”

• OGC DGGS Candidate StandardCopyright © 2018 Open Geospatial Consortium



Standardising Discrete Global Grid Systems

Copyright © 2018 Open Geospatial Consortium

Different Cell Shapes

Square = Familiar Triangular = FastHexagonal = Fineness of Fit
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nD Spatial Analyses 



1D Array Processes

Unique Cell Indices
• Hierarchy-based, Space-filling Curve, Axes-based or Encoded Address



Acquiring Data



Mostly about sensors

• Observations and Measurements (O&M) – self explanatory: defines a 
standardized way to store observed data

• Sensor Web Enablement (SWE) – a suite of standards to task, control, and 
collect data from sensors of all types; heavily used in remote sensing

• SensorThings API – a very lightweight API for Internet of Things-connected 
sensors; defines sensing and tasking

Copyright © 2018 Open Geospatial Consortium



Observations and Measurements (O&M)
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OGC Sensor Web Enablement

Webcam

Environmental

Monitor

Airborne

Imaging 

Device

Health Monitor

Vehicles

As Sensor Probe

Satellite-borne

Imaging Device

• Sensors connected to and discoverable on the Web

• Sensors have position & generate observations

• Sensor descriptions available  

• Services to task and access sensors

• Local, regional, national scalability

• Enabling the Enterprise



Model of a Sensor System

Sensor Web Enablement Architecture, OGC document 06-021r4

http://portal.opengeospatial.org/files/?artifact_id=29405



SWE Information Models and Schema

• SWE Information Models and Encodings

• Sensor Model Language (SensorML) 

• Observations and Measurements (O&M) 

• SWE Common

• SWE Web Services

• Sensor Observation Service (SOS)

• Sensor Planning Service (SPS)

• Sensor Alert Service (SAS)

• PUCK SWE Standards are deployed in operational systems – TRL Level 9



On-demand Geolocation using SensorML

AMSR-E SSM/I

Cloudsat LIS

TMI

TMI & 

MODIS 

footprints
MAS

Geolocation of satellite 

and airborne sensors 

using SensorML
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Academia

Government

Public

Organization 

Based on OGC Web Services and Sensor Web Enablement Standards 



OGC SensorThings API

• Open, geospatial-enabled API to IoT devices, data, apps 

• Part of OGC Sensor Web Enablement Standards, 
with operational deployments for over a decade

• Open Geospatial Consortium Standard

• ITU Technical Specification D3.2

• Provides these functions

• Sensor data management 

• Sensor data analytics 

• Command and Control

• Event Detection and Notification
https://www.opengeospatial.org/standards/sensorthings

Applications 

or Devices

OGC 

SensorThings

API
MQTT, HTTP

https://www.itu.int/pub/T-FG-DPM-2019-3.2

https://www.opengeospatial.org/standards/sensorthings
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Regional drainage 
system

Rainfall sewer 
system

Sewer monitoring station
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Connecting tube Connecting tube
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surveillance 
camera

Image 
recognition

Rainfall gauge

Water level gauge

Regional drainage 
monitoring station
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Properly manage diversified water information 
including internal and external water.

≈ç

NB-IoT NB-IoT

Receiving 

IoT data

Big data 

analysis

Warning 

issuance

Flooding 
causes 

prediction

Flooding 
monitoring station

Integration

Intelligent 
IoT

System

Side ditch

Courtesy Prof. Tien-Yin Chou, Feng Chia University



Automatic interpretation of road flooding images

 Virtual water gauge

 Flooding area

 Group-based image 

recognition system

AI Flooding Recognition

Virtual water gauge

real-time image recognition 

system by deep learning

By playing images through the group-based real-
time recognition system, relevant personnel can 
instantly know the AI recognition image of each 

surveillance camera. Click on any AI real-time 
recognition screen, and you can open another 

window to independently display the AI 
recognition screen of the station.

串流伺服器每五秒傳送
影像給AI影像辨識服務

主機

tensorFlow影像辨識

辨識出淹水資訊

有

無
通知相關人員確認Automatic interpretation 

for flooding events

TensorFlow image recognition

Recognize flooding information

Yes

No

Report to relevant personnel 
for confirmation

The streaming server sends 
images to AI image recognition 
host computer per 5 seconds.

Courtesy Prof. Tien-Yin Chou, Feng Chia University



Serving and Processing Data



OGC Web Services Standards

Rapid discovery, access, fusion 
and application of location 
information for:
• Catalogue (CSW)

• Geography Markup Language (GML)

• KML

• OWS Context

• Styled Layer Descriptor (SLD)

• Web Coverage Service (WCS)

• Web Feature Service (WFS)

• Web Map Service (WMS)

• Web Map Tile Service (WMTS)

• Web Map Context (WMC)

• Web Processing Service (WPS)

• Others
Complete OGC Standards List:  http://www.opengeospatial.org/standards

Copyright © 2016 Open Geospatial Consortium 
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OGC Web Services in action
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WMS and WFS Usage from the Desktop
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UK MET Office

Without these invaluable standards we would 
certainly find working with our huge customer base a 

much more challenging task. We see working with 
groups such as the OGC, W3C, WMO and ISO as key to 

the successful delivery of our services and will 
continue to invest in this important area.”

Richard Carne – Head of Applications Development, 
Met Office, January 29, 2014

Copyright © 2018 Open Geospatial Consortium

http://www.metoffice.gov.uk/



Web Coverage Service (WCS)

• WCS Core: Simple & efficient access to spatio-temporal coverages, in any suitable format

• subset =       trim |           slice

• WCS Extensions: additional, optional functionality facets

• WCS Application Profiles: domain-oriented bundling

44



data service

Core

Application Profiles

Extensions

WCS 2: Big Picture

Copyright © 2018 Open Geospatial Consortium

WCS Core

SWE Common OWS Common

Data Model Service Protocol Binding Usability

Range Subsetting

Processing

WCS-T GET-KVP

POST-XML

SOAP

Interpolation

Scaling

CRS

EO-WCS MetOcean-WCS

REST

Abstract Topic 6

Format Encoding

GeoTIFF

netCDF

JPEG2000

etc.

GRIB2

GMLJP2

JPIP

Coverage Implementation 

Schema 



Geospatial Processing, Analysis, Workflow
Web Processing Service – WPS

• OGC Web Service workflow for algorithms

• Change detection, coordinate 
transformation,  predictive models, 
simulation, geospatial analysis...

Geoprocessing Workflow



Geospatial prediction, analysis and anticipation

Predictive Models with 

Simple Interfaces

Assess situation on ground

Check predictions

	

OGC Web Processing 

Service (WPS)

WFS Transaction

Social Media Analysis WPS



OWS Context



3D Portrayal Service (3DPS): delivery of data or
representation

Scenegraph

Images

Thick client, 

delivery of 3D 

content

Thin client, 

delivery of 

queryable images
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Indexed 3D Scene Layer (i3S)
• Developed by Esri

• Approved in 2017 as an OGC Community Standard

• First OGC Community Standard to be updated

Source: Vricon



3D Tiles

51

•Developed by Cesium

•Approved in 2018 as an 

OGC Community 

Standard

Source: Cesium



Cataloging and Searching



Data discovery

• Catalog Services for the Web (CSW) – provides a cataloging function for all 
types of OGC Web services

• OpenSearch Geo and EO – use of OpenSearch to crawl geospatial data and 
Earth Observation collections

• GeoSPARQL – extension to SPARQL (a RDF/graph data query language)

Copyright © 2018 Open Geospatial Consortium



Catalog Services for the Web (CSW)



OpenSearch Geo and EO



GeoSPARQL



OGC APIs



APIs with consistent elements allow Interoperability 

Standardization in the field of digital geographic information.

Multiple Maps with common semantics - Interoperability (Source: Joan Maso)



Legacy OGC Web Service Standards

Standardization in the field of digital geographic information.

Multiple Maps with common semantics - Interoperability (Source: Joan Maso)
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