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Lot 4 Project Team

Â Project lead: Umweltbundesamt

Â Aggregates data across Austria

Â Checks data for completeness and for outliers

Â Prepares reports for Environmental Ministry

Â Regional Data Partner: Oberösterreich

Â Provide regional data

Â Responsible for data quality assurance and control

Â Regional Data Partner: Kärnten

Â Provide regional data

Â Responsible for data quality assurance and control

Â Technology Partner: AIT

Â Sensor Web Technology



Project Lead - Umweltbundesamt

For Environmental Ministry

Â Monitor, and assess continually, the state and development 

of the environment and of environmental pressures 

Â Evaluate state and development scope of responsibilities for 

the general issues of environmental protection and 

environmental policy

Â Make results of environmental control available to the 

competent authorities, the National Assembly, the Federal 

Assembly and the general public.  



SANY IP

Â Integrated Project in the 6th Framework Programme

Â 16 Partners

Â Lead - Austrian Institute of Technology (AIT)

Â Projekt volume: 3,6 Million ú

Â SP4 - ñAir Pollution Risksñ 

Â September 2006 ïJanuary 2010

Â Goal - Definition of standards for ĂPlug & Playñ Sensor 

Networks



AIT Austrian Institute of Technology

Â The Austrian research institute with a European format, 

focusing on key infrastructure issues of the future.

Â Owners

Â 50.46% Republic of Austria

BMVIT Federal Ministry for Transport, Innovation and Technology

Â 49.54% Federation of Austrian Industries

Â Employees: 901 plus 168 on contract basis 

Â Income: 119,4 Mio. Euro thereof 

Â Contracts 60,7 Mio. Euro 

Â Basic funding 40 Mio. Euro

Â Other income 18,7 Mio. Euro
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OGC Sensor Web ( SWE )

Schemas and services for real time integration of heterogeneous 
sensor webs

Schemas:

Â Observations & Measurements (O&M) (Ą ISO 19156)

Â Sensor Model Language (SensorML)

Â Transducer Model Language (TransducerML or TML) 

Services

Â Sensor Observations Service (SOS)

Â Sensor Planning Service (SPS) 

Â Sensor Alert Service (SAS) 

Â Web Notification Services (WNS) 



OGC Sensor Web ( SWE )



SOS Advantages

Â GetCapabilities describes data available structured into

Ăofferings ñ

Â Offering describes available observation :

Â Feature of Interest

Â Observed Property

Â Procedure

Â Time

Â é

Â GetObservation gives access allowing for filtering on these

concepts



Metadata ïCAFE MD Specification

Approach:

Â Use meta data provided by SOS operations

Â GetCapabilites

Â DescribeSensor 

Â Extract INSPIRE compliant meta data

Â Most metadata needed for CAFE  already covered by 

SensorML, Observation s and Measurement s and service 

capabilities



Metadata ïCAFE MD Specification

SANY Catalogue: 
Architecture



Metadata ïCAFE MD Specification

SANY Catalogue: 
Semantic Catalogue

- Semantic extension of 
metadata for search and 

retrieval
- Terms in metadata are 
semantically annotated 

(Ontology)



Data
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Observation
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Observation ïO&M
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Process (Metadata)

General Information Group

Â Name

Â Town

Â International ID Code

Â Type of Area 

Â Reporting Target

Property Group

Â Area

Â Population

Reference Group

Â Contact Information

éComponents

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group



Process (SRF)

Â Datum Name

Â Anchor Point Description

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group



Process (Inputs)

All Inputs to the System

For a Station:

Â Inputs from Sensor

Â I.e. mV from Device

For a Network:

Â Inputs from Station

Â I.e. O3 Concentration 

hourly mean

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group



Process (Outputs)

All Outputs from the System

For a Station:

Â Outputs from Sensor

Â I.e. O3 Concentration 

hourly mean 

For a Transformation Node:

Â Calculated values from 

Station or Zone

Â I.e. AOT40 for Station

Â I.e. Exceedances for ZoneComponents

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group
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Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Â Name of Component

Â Zone

Â Equipment
Classification



Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Â Quality Level 

Â Validity 

Â Reporting Target

Â Monitoring Objective

Classification



Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

Â Start time

Â End time

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Classification



Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

Â Measurement Type

Â Detection Limit

Â Sampling Time

Â Sampling Interval

Â Mean Length

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Classification



Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

Â Height of Inlet

Â Distance to nearest 

Building

Â Distance to Kurb

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Classification



Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

All Inputs to the Component
For a Station:

Â Inputs from Sensor

Â I.e. mV from Device

For a Network:

Â Inputs from Station
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Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group

Â Outputs from Station

Â Unit of Measurement

Â Relative Accuracy

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Classification



Process (Outputs)

Components

Spatial Reference Frame

Inputs

Outputs

Components

Metadata Group
Â Measurement Method

Â Analytical Principle

Â Equivalence 

Demonstrated

Â Equivalence Report

Identification

Valid Time

Capabilities

Position

Inputs

Outputs

Method

Classification



Data Model



Transformations

Â Formula 3 transformation service (F3)

Â Time Series Processor

Â Integrated in separate SOS node

Â Reads SOS data feeds & serves new ones



F3 transformation service

Â Algebraic Calculation: < A[n] * 2 + B[n] ** 3 + 2 * 5>

Â Time Patterns: < (t) > every 3 secs

Â Conditionals: 
< [n] if n.depth < -100 m 

or [n] * 0.01 if n.depth < 100 m or 0 otherwise >

Â Temporal Slot Selection: < [n+1] > or < [n -1]>

Â Aggregation: < [n -2 .. n].sum > 

Â sum, prod

Â count

Â min, max

Â mean, median, percentiles

Â Mean calculation: < [n .. n].mean > every 30 minutes



Cascading F3 Transformations



CAFE Components & resources

OÖ WI BL SB VO
KT NÖ ST TI BG

Regional
Partners

Rest Regions and 
Background Network
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CAFE Components & resources
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Reporting Prototype

Â Accesses SOS Services

Â For each reporting flow

Â Access data via 

Â getObservation

Â getFeatureOfInterest

Â describeSensor

Â Store data on FTP Site (same as NRT data)



Lessons learned

Â Data Sources

Â Technology

Â Unclear reporting requirements

Â SOS Ą WFS Bridge



Data Sources ïCurrent Status

Â Pragmatic approach

Â Multiple data sources



Data Sources - Implications

Â Update and extend metadata concepts within national 

network database

Â Implement propagation of station and network metadata 

from regional networks to national network

Â Import data from laboratory analysis into national network 

database



Technology

Â SOS still somewhat experimental

Â Update of OGC Specification (SWE 2.0)

Â New Version of O&M Ą ISO 19156

Â Not quite aligned with ISO (19115(Metadata)/19142(WFS))

Â No clear split between Metadata & Data, bit contrary to INSPIRE

Â Strong on environmental concepts, missing in INSPIRE

Â F3 transformation service before major re -design

Â Advantages of SOS capabilities

Â Schematron validation advisable due to generic schema



Unclear reporting requirements

Â General requirements for e -Reporting missing

Â Change from MS Push to Commission Pull

Â Courage towards New Structures

Â Re-appraise required data instead of re -using old data structures



SOS Ą WFS Bridge?

Present model:

Â FeatureOfInterest, Observation are GML Features

Â Procedure is not Ą cannot directly be served via WFS

Idea:

Â Include Procedure in FeatureOfInterest

Â Build WFS Server:

Â Reads and transforms SOS services

Â Provides WFS interface for non -SOS-enabled applications



Outlook

Â Compatibility across sources/media through a single 

standardized data model

Â Data reuse across thematic domains (i.e. scientific )

Â Cross border alert services

Â EEA reference implementation for SWE based national 

reporting for NRT Air Quality to be implemented 2010



Conclusions
Â E-Reporting Directive necesary

Â OGC Sensor Web well suited for Air Quality Reporting under 

CAFE (as well as other media)

Â O&M + SensorML Data models cover all CAFE requirements

Â Offering structure 

Â Interoperability across domains using SWE

Â Metadata extraction from services effective manner to keep 

metadata up to date

Â WFS is a quick win, but SOS is a solid long - term solution for 

structural and semantic interoperability across domains

Â As with all changes, E -Reporting implementation will require 

major effort (independent of methodology used )


