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EU FP7 GIGAS Response to the GEOSS AIP-3 CFP

1 Overview

This proposal addresses only the part "Architecture and Interoperability Arrangement Development", with a focus on data interoperability. The main contribution proposed here is to investigate the possibility of a Common Foundation between GEOSS and INSPIRE, in order to enhance the opportunity for interoperability – both between these initiatives, and within GEOSS.

The main deliverable from our contribution will be a report to be placed on the GEOSS Best Practice wiki, describing our proposal for a common foundation that reconciles the ‘geophysical parameter’ and ‘geographic feature’ views of Earth observations.

Our contribution to such activities would encourage the use of the General Feature Model and INSPIRE Generic Conceptual Model, and use the Observations and Measurements model if appropriate
2 Proposed Contributions

2.1 Societal Benefit Area Alignment and Support

The proposed contribution will support all GEOSS SBAs.
2.2 Component and Service Contributions
No deployed components or services are planned within this proposal.
2.3 Architecture and Interoperability Arrangement Development

2.3.1 AIP architecture challenges

This proposal focuses on the Information Viewpoint of the GEOSS AIP Architecture which covers the topics shown in Figure 1. These topics include cross-cutting issues (data policy, registry components, etc.) that are needed by any data or service component. They also include a classification of Earth observation information types reflecting the practices and conceptualisations of three largely disjoint communities.
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Figure 1: GEOSS AIP Architecture - Information Viewpoint topics

Those focused on empirical observations (in-situ or remote-sensed) often regard the observing procedure and geophysical observable/measurand as the defining dimensions of their information ‘universe’. An observation is complete in itself, and any structure that may be present requires inference before it may be related to the observation context. This is typically the approach that has been taken in the past by application-focussed Earth observation communities.
Those from a more geographic/topographic background often prefer to regard the world as composed of identifiable structures with objective properties. These properties may be subject to observation, and the result ipso facto is an assertion on the context-providing structure. Technically, this approach adopts the ‘General Feature Model’ (ISO 19109) as an object-like conceptual schema language. This is the approach adopted by the European INSPIRE spatial data infrastructure (EC Directive 2007/2/EC).
Finally, those communities concerned primarily with simulating aspects of the environment through numerical models may focus on the technical challenges associated with integrating observations with the models, or with the limitations of the numerical simulation, rather than directly interpreting the observation data themselves.

The data interoperability challenge facing the AIP-3 is to find a framework that allows these different views to be reconciled. The approach developed needs to flow through into practical application; thus it will be developed as an entry within the GEOSS Best Practices wiki.

Since a key plank of INSPIRE is precisely to address data harmonisation and interoperability, then addressing the GEOSS challenges from the perspective of the INSPIRE framework could prove a productive approach.
2.3.2 The European ‘GIGAS’ project – interoperability recommendations

The European research project, GIGAS (GEOSS, INSPIRE and GMES an Action in Support), “promotes the coherent and interoperable development of the GMES, INSPIRE and GEOSS initiatives through their concerted adoption of standards, protocols, and open architectures”.

The GIGAS project methodology (http://www.thegigasforum.eu/cgi-bin/download.pl?f=333.pdf) adopts a stepwise approach for analysing and comparing different systems or initiatives in order to identify opportunities for convergence, Figure 2. The GIGAS methodology in a neutral reusable version is submitted as candidate OGC best practice document OGC 10-028r1. An initial set of convergence objectives are identified. (In the case of GIGAS, data interoperability is identified as a key objective, in line also with GEOSS AIP-3.) Each of the target initiatives is then monitored and analysed against a convergence objective from different viewpoints using the RM-ODP framework. Based on this ‘Technology Watch’, a ‘Comparative Analysis’ of the different initiatives is performed identifying gaps, opportunities for convergence, and any open issues or future research. Finally, specific issues or recommendations are developed, targeted to relevant stakeholders, in order to drive convergence between the initiatives.
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Figure 2: GIGAS methodology for watching, comparing, and converging initiatives

The Comparative Analysis (http://www.thegigasforum.eu/cgi-bin/download.pl?f=359.pdf) on ‘Data Harmonisation and Semantic Interoperability’ between the GEOSS, INSPIRE and GMES initiatives identified a number of opportunities for furthering interoperability:

1. Common Foundation: For cross-initiative interoperability, general agreements on the 26 data interoperability components would be helpful.

2. Coherent thematic view: Where a theme / domain is relevant for multiple initiatives the relevant data specification(s) should be synchronised or - even better – adopted jointly.

3. Research agenda and testbeds: Currently available operational technologies generally require detailed agreements and harmonised data specifications. Looser approaches e.g. based on ontologies, might be used to bridge differences with fewer agreements required in advance. However, these technologies are not considered mature.

4. Infrastructure components: For a sustainable approach, we need more than documents, i.e. operational components that facilitate the use of common data-related resources.

5. Strategy for evolution: Maintenance processes and approaches to backwards compatibility need to be analysed across initiatives to identify if/how interoperability can be achieved on a sustainable basis, not only at a specific point in time.

6. Platform independence: The infrastructure should be designed to be able to outlive any particular technology. Therefore, the specifications should be implementable in different technology platforms.

7. Education, capacity building, training: The approach to architectural coherence introduces multiple layers (see in particular the Common Foundation above). In order to gain acceptance in the various communities and prepare them, capacity building is essential.
These issues are focussed on developing interoperability between the GIGAS target initiatives: GEOSS, INSPIRE, and GMES.

As described above, INSPIRE has adopted a ‘geographic features’ approach to its conceptual modelling (http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/D2.5_v3.2.pdf). Thus, by addressing interoperability between INSPIRE and GEOSS, benefits will flow also to interoperability between the GEOSS Information Viewpoint perspectives/communities.

In particular, making progress towards a ‘Common Foundation’ between GEOSS and INSPIRE will be crucial to finding a common framework to reconcile the ‘geophysical observations’ viewpoint with the ‘geographic features’ viewpoint.

The ‘data interoperability components’ identified by GIGAS as providing the basis for a common foundation are as follows – joint agreement on these is needed between GEOSS and INSPIRE:

1. Requirements

2. Terminology

3. Reference model

4. Architectural support for data interoperability

5. Rules for application schemas and feature catalogues

6. Application schemas

7. Ontologies

8. Spatial and temporal aspects

9. Coordinate referencing and units of measurement model

10. Identifier management

11. Object referencing

12. Multi-lingual text and cultural adaptability

13. Data transformation model / guidelines

14. Portrayal

15. Maintenance of information about geographic data

16. Publication of information about geographic data

17. Metadata for discovery, evaluation and use

18. Maintenance of data

19. Data & information quality

20. Delivery of data

21. Consistency between data

22. Multiple representations

23. Data capturing rules

24. Conformance

25. Governance

26. Extension points
2.3.3 AIP-3 proposed contributions and benefits

The main contribution proposed here is to investigate the possibility of a Common Foundation between GEOSS and INSPIRE, in order to enhance the opportunity for interoperability – both between these initiatives, and within GEOSS.

Importantly, from the INSPIRE side, we have already an infrastructure adopting a harmonisation approach based on the General Feature Model applied to numerous environmental themes of relevance to GEOSS SBAs, including some themes that more traditionally would adopt the ‘geophysical observations’ viewpoint: atmospheric conditions, meteorological geographic features, orthoimagery, oceanographic geographical features etc. A mapping between the INSPIRE themes and the GEOSS SBA’s could be developed as a guidance for this work.

The new work under the AIP-3 call would be to ensure that this INSPIRE data specifications framework applies equally to satellite and other Earth-observation data. It is highly likely that the Observations and Measurements model (Version 1.0: http://www.opengeospatial.org/standards/om; Version 2.0: ISO 19156, final CD available) will play a key ‘mediating’ role between the ‘geophysical observations’ and ‘geographic features’ viewpoints.

We will also investigate the benefits likely to flow to the GEOSS architecture by adopting this kind of approach.

2.3.4 Geophysical parameters and the General Feature Model

The nub of the issue to be addressed is the relationship between approaches that focus on observed ‘geophysical parameters (e.g. see the WMO/CEOS ‘geophysical parameters’ databases) vs. those that take a more ‘feature-oriented’ view to data (e.g. through the ISO 19109 General Feature Model or the INSPIRE Generic Conceptual Model).

The following is a list of some of the issues to be addressed:

1. coverages as feature properties (associations/attributes or specialisation?)

2. binding/ownership between features and properties (the ISO 19110 issue); importance of feature catalogues

3. controlled vocabularies of geophysical parameters: relationship to features and coverages; publishing (registers); factoring out feature and property aspects (e.g. ‘temperature’ vs. ‘sea-water temperature’)

4. handling ‘anonymous’ features as property-owners

5. pros/cons of ‘soft-typed’ properties and properties that may be added at runtime (cf. CityGML)
2.3.5 Application to global datasets

We will work with other contributions providing access to services or components with global datasets – supporting an approach based on a common foundation that reconciles the ‘feature’ view with the ‘property’ view.

Our contribution to such activities would encourage the use of the General Feature Model and INSPIRE Generic Conceptual Model, and use the Observations and Measurements model if appropriate. In developing a suitable conceptual model, the INSPIRE Methodology (http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.6_v3.0.pdf) and Encoding Guidelines (http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/D2.7_v3.1.pdf) would be used. 
2.3.6 GEOSS standardisation

2.3.7 Process and outputs

The main deliverable from our contribution will be a report to be placed on the GEOSS Best Practice wiki, describing our proposal for a common foundation that reconciles the ‘geophysical parameter’ and ‘geographic feature’ views of Earth observations. This will have a tutorial flavour targeted to the remote-sensing and other observation-focussed communities.
It is unlikely that any additional standards recommendations will arise, beyond those already identified through GIGAS (e.g. in relation to O&M, see section 5.2 in http://www.thegigasforum.eu/cgi-bin/download.pl?f=359.pdf). However, the GEOSS Standards and Interoperability Forum (SIF) and Standards Registry will be used where appropriate to support the interoperability arrangements developed.
3 Description of Responding Organization
GIGAS is a consortium of a number of project partners. Those participating to this call are indicated in Table 1 below.
Table 1: GIGAS contributions to AIP-3, and standards activities
	GIGAS partner
	Human resource

	System resource
	Standards activities

	STFC
	10 days
	Computers
	BSi IST/36; ISO 19156 EC; OGC GML SWG; OGC WCS SWG

	interactive instruments GmbH
	12 days 
	-
	OGC: chair of GML SWG, WMS SWG, SLD/SE SWG, ebXML RegRep SWG, and other Working Groups; participant in OWS-2 to OWS-7

ISO/TC 211: ISO 19156 EC, 

	JRC
	10 days
	
	OGC: Naming Authority (Chair); Architecture Board; O&M SWG (Chair); CSW ISO Metadata AP SWG; GML SWG; Hydrology DWG. 
ISO/TC 211: OGC/ISO JAG (Co-chair); Backward compatibility/ configuration management WG (Chair); ISO 19156 EC (Chair); HMMG. 
GeoSciML technical team; Water Data Transfer Standard (project leader 2008-9). 

	ESA
	5 days
	
	Methodological support OGC 10-028r1

	
	
	
	


3.1 STFC

Formed by Royal Charter in 2007 (as a merger of CCLRC and PPARC) STFC is one of Europe's largest multidisciplinary research organisations supporting scientists and engineers world-wide. The Council operates world-class, large scale research facilities and provides strategic advice to the UK government on their development. It also manages international research projects in support of a broad cross-section of the UK research community. The Council also directs coordinates and funds research, education and training. STFC has a budget of around £530m per annum and employs more than 2200 staff.

The British Atmospheric Data Centre (BADC) and NERC Earth Observation Data Centre (NEODC) are both based at STFC, together providing access to tens of terabytes of earth-science data to users across the UK and abroad. STFC coordinates the NERC DataGrid project which is developing a standards-based infrastructure for harmonised access to a range of UK environmental data. The e-Science Centre of STFC is involved in a large number of UK and European advanced ICT projects, playing a major role in EGEE and also coordinating the UK National Grid Service. The STFC Space Science and Technology Department is at the forefront of UK space research, with involvement in over 150 missions in recent years.
Contact:

Andrew Woolf

STFC, Fermi Ave
OX11 0QX Chilton Didcot
Phone: +44-1235-778027
Fax: +44-1235-77-8468
a.woolf@rl.ac.uk
3.2 interactive instruments GmbH
interactive Instruments GmbH is an independent software company founded in 1985 and located in Bonn, Germany. The company is specialised in software development and consulting services in the area of information systems with an emphasis on geographic information. interactive instruments is committed to the application and propagation of open standards. The company is an active participant in the international standardisation in the field of geographic information in CEN/TC 287, ISO/TC 211 and OGC since 1993 and has significant experience in designing, implementing and integrating standards-based applications and components of spatial data infrastructures. In INSPIRE, the Drafting Team “Data Specifications” is chaired by Clemens Portele, Managing Director of the company.

Contact: 

Clemens Portele

interactive instruments GmbH

Managing Director 

Trierer Strasse 70-72, 53115 Bonn, Germany

Tel: +49 228 91410 73

Email: portele@interactive-instruments.de
3.3 European Commission, Joint Research Centre
The Joint Research Centre is one of the Directorates General of the European Commission, engaged in direct research. The mission of the JRC is to provide customer-driven scientific and technical support for the conception, development, implementation and monitoring of EU policies. As a service of the European Commission, the JRC functions as a reference centre of science and technology for the Union. The Institute for Environment and Sustainability (IES) is one of the JRC Institutes, the mission of which is to provide is to provide scientific and technical support to EU policies for the protection of the global environment contributing to sustainable development.

Within the Institute, the Spatial Data Infrastructures (SDI) includes a highly competent and motivated technical team of about 30 scientists working on Spatial Data Infrastructures, the largest group in Europe in this field. The Unit acts as the overall technical co-ordinator of INSPIRE, ensure the viability and evolution of its technical infrastructure and guarantees the liaison with the European and international research community. The Unit also initiates and monitors the work with international standardisation bodies for the purposes of INSPIRE and is responsible for the technical coordination with other relevant international initiatives (GMES, GEOSS, UNSDI, GSDI, and Digital Earth, among others). The Unit co-chairs the GEOSS Architecture and Data Committee, and is therefore well placed to act as a bridge between architectural activities of GEOSS and those of the Member States, particularly in relation to environmental policy and the implementation of the INSPIRE directive. The Unit also has a close engagement with the key standards development organizations for geographic information, viz. Open Geospatial Consortium, ISO/Technical Committee 211, CEN/TC 287.  
Contact for this AIP-3 contribution: 

Simon Cox

European Commission, Joint Research Centre 
Institute for Environment and Sustainability 
Spatial Data Infrastructures Unit, 
TP 262 Via E. Fermi, 2749, 
I-21027 Ispra (VA), Italy

Tel: +39 0332 78 3652

Fax: +39 0332 78 6325

mailto:simon.cox@jrc.ec.europa.eu
3.4 European Space Agency

The European Space Agency (ESA) is Europe’s gateway to space. Its mission is to shape the development of Europe’s space capability and ensure that investment in space continues to deliver benefits to the citizens of Europe. ESA currently has 17 Member States. By coordinating the financial and intellectual resources of its members, it can undertake programmes and activities far beyond the scope of any single country.

ESA's purpose is to promote cooperation among European States in space research and technology and their space applications, in particular by elaborating and implementing a long-term European space policy and a European space programme The Agency’s projects are designed to find out more about the Earth, its immediate space environment, the solar system and the Universe, as well as to develop satellite-based technologies and services, and to promote European industries. ESA works closely with space organisations both in and outside Europe.

The ESA Earth Observation Ground Segment Department has a long term experience in providing Earth Observation data to European users. Since the early 80s this task has been implemented via the Third Party Mission / Earthnet concept, which is one of ESA’s mandatory activities. As part of the ESA mandate the ground segment department is coordinating the sharing of the ground segment infrastructure of the various member states (e.g. data distribution, access to catalogues, archives, receiving stations). Since 2004 the Ground Segment Coordination body, consisting of members from various space agencies, was put in place following the recommendation of the ESA PB-EO to harmonise Ground Segments at European/Canadian level. ESA is the main facilitator of the group. The GMES Space Component programme is managed in ESA's Earth Observation Programmes Directorate, which is headed by Dr. Volker Liebig.

Contact for this AIP-3 contribution: 

Andrea Biancalana

European Space Agency  tel +39 06 94180822
Via Galileo Galilei    

00044 Frascati Italy   fax +39 0694180296

Mail to andrea.biancalana@esa.int


























































































� The GIGAS project ends 31st July, 2010. Any contributions mentioned within this proposal have to occur before that date.






