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OpenGeospatial Consortium (OGC)

Consortium of 250+ companies, government agencies, and academic 

institutes

Open Standards development by consensus process

Interoperability Programs provide end-to-end implementation and 

testing before spec approval

Standard encodings (e.g. GML, SensorML, O&M, etc.) 

Standard Web Service interfaces; e.g.:

Web Map Service (WMS)

Web Feature Service (WFS)

Web Coverage Service (WCS)
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Decision Support Tools

- vendor neutral
- extensive

- flexible
- adaptable

Heterogeneous sensor network

In-Situ 
monitors Bio/Chem/Rad

DetectorsSurveillance

Airborne Satellite

- sparse
- disparate

- mobile/in-situ
- extensible

Models and Simulations

- nested
- national, regional, urban
- adaptable
- data assimilation

Sensor Web Enablement

- discovery
- access
- tasking
- alert notification

web services and 
encodings based on Open 

Standards
(OGC, ISO, OASIS, IEEE)

Sensor Web Enablement Framework
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Helping the World to Communicate
Geographically

SWE SpecificationsSWE Specifications

• Information Models and Schema
– Sensor Model Language (SensorML) for In-situ and Remote Sensors - Core 

models and schema for components, georegistration, response, process models
– Transducer Model Language (TML) – XML encoding for supporting real-time 

streaming sensor data
– Observations and Measurements (O&M) – Core models and schema for 

observations

• Web Services
– Sensor Observation Service - Access Observations for a sensor or sensor 

constellation, and optionally, the associated sensor and platform data
– 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 and Web 

service(s) for long duration (asynchronous) processes
– Sensor Registries – Discover sensors and sensor observations



Catalog
Service

SOS

SAS

SPS

Clients

SWE Components – Web Services
Access Sensor 
Description and 

Data
Command and 
Task Sensor 

Systems

Dispatch Sensor 
Alerts to registered 

Users
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Discover Services, 
Sensors, 

Providers, Data

Accessible from 
various types of clients 

from PDAs and Cell 
Phones to high end 

Workstations



SWE Components - Languages
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SWE 
Common 

Encodings

SensorML

Multiplexed
Data

Streams

O&M

Sensor and 
Processing 
Description 
Language

Sensor 
Observations 

Metadata 
Language

Multiplexed, Real 
Time Streaming 

Protocols
(TML, RTP)

SWE Common 
Data Structure

And
Encodings



Applications

Sensor Types

SWE Components - Dictionaries
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Registry
Service

Units of 
Measure

Phenomena



SWE – Sensor Observation Service
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SOS

DescribeSensor

SensorML

Client

DescribeData

SWE Common

GetObservation

O&M



SWE – Sensor Planning Service
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SPS

DescribeSensor

SensorML

Client

GetTaskableProperties

SWE Common

SendTask

XML Confirmation



SWE – Sensor Alert Service
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SAS

DescribeAlert

XML Description

Client

SubscribeAlert

XML Confirmation

Receive Alert (CAP)



SOS SPS

Client

Integration of Simulation Capabilities
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Simulator

Task simulator with 
specific simulation 

parameters

Client can access 
simulation result 

data

Proprietary Section

(existing installations)

Standard OGC Section

Run simulation
with given 

parameters

WNS

Notify client that 
simulation was run 

successfully

Simulation results 
are stored on a 

server



SOS



SAS



SPS



ORNL
Plug-n-Play



ORNL
Client 

Access



ORNL
Client 

Tasking
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SensorML – Sensor Systems
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Sensor 1
Scanner

System - Aircraft

Sensor 2
IMU

Sensor 3
GPS

IR 
radiation

Attitude

Location

Digital 
Numbers

Pitch, Roll, Yaw 
Tuples

Lat, Lon, Alt 
Tuples



SensorML – Relative Positions
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Platform

GPS
IMUScanner

Swath

Relative positions 
of system 

components



SensorML – Processing Chain
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IMU and GPS 
sensor data

Look Up 
Table

Look Up 
Table

Scan
Index

T T

Time
Interpolator

Scan
Time +

Look Ray Time

Look Ray Position

Adjusted Time

INS
Data

LLA
Point

LLA To 
ECEF

IFOI
Geometry

Ellipsoid
IntersectionPosition in 

sensor CRS
Position in
ECEF CRS

Position of 
INS in LLA

Position of 
INS in ECEF

Derived from 
relative positions of 

sensors

Obtained from 
Sensor Geometry 

(FOV…)

Obtained from 
Sensor Geometry 

and Timing



SensorML – Sensor Systems
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Sensor 1
Thermometer

System – Weather Station

Sensor 2
Barometer

Sensor 3
Anemometer

Air
Temperature

Atmospheric
Pressure

Relative 
Humidity

Digital 
Number

Process

Digital 
Number

Digital 
Number

Dew 
Point



Relevant Links

Open Geospatial Consortium

http://www.opengeospatial.org

SensorML

http://vast.uah.edu/SensorML

Space Time Toolkit

http://vast.uah.edu/SpaceTimeToolkit

http://www.opengeospatial.org/
http://vast.uah.edu/SensorML
http://vast.uah.edu/SpaceTimeToolkit
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