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The IEEE 
!   Largest professional technical society in the 

world 
!   Well known for its Standards (e.g. 802.11) 
!   The IEEE Committee on Earth Observation 

(ICEO) (www.ieee-earth.org) 
– Began in 2005, when the intergovernmental 

Group on Earth Observation (GEO) was 
formally established 

– Helping GEO to develop the Global Earth 
Observation System of Systems (GEOSS) 



Primary aim was to help develop a process for 
reaching agreement on standards and other 
interoperability arrangements to be used in linking 
GEOSS components and services. 

ICEO Standards Working Group 
   The ICEO formed the ISWG in 2006 to assist 

GEOSS with the adoption and usage of open 
international standards. 



Major Activities 

!   GEOSS Interoperability Process Pilot Project 
!   Developed and maintains the GEOSS 

Standards and Interoperability Registry (SIR) 
!   Supports the Standards and Interoperability 

Forum (SIF) 
!   Created an Earth Observations Standards 

Taxonomy 
!   Earth Observations Portal Analysis and 

Report 



Interoperability in GEOSS 

!   GEOSS comprises a great diversity of systems  
!   The purpose and design of the GEOSS architecture 

aims at promoting and enabling synergy through 
interoperability among contributed components 

!   Systems contributed to GEOSS continue to operate 
independently within their own mandates 
–  While embracing data sharing principles and “interoperability 

arrangements” reached through consensus among GEO 
members 

!   Synergy among diverse and independent systems is 
how GEOSS makes Earth observation data more 
accessible, comparable, and understandable 



GEOSS Interoperability Strategy 
!   Systems are "interoperable" when their 

differences are not a barrier to accomplishing 
a task that spans those systems 

!   GEOSS interoperability is concerned only 
with the points where the component systems 
interact, i.e. at the interfaces exposed to the 
rest of GEOSS 
–  Important that these interactions take place 

according to well-defined standards, preferably 
open, international standards 

–  Focusing on where each system interfaces to the 
shared GEOSS architecture minimizes impact on 
component systems 



Origins of the IP3 

!   In 2006 the GEO Architecture and Data Committee 
produced a document outlining the GEOSS “Process 
for reaching interoperability arrangements” 

!   The “Interoperability Process Pilot Project”, or IP3, 
was conceived as a way to begin testing this process 

!   The ISWG developed a series of scenarios involving 
some of the initially identified GEOSS components 
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The GEOSS Standards and 
Interoperability Registry (SIR) 

!   Supports a registration form for standards submissions 
–  Users may be presented with this form when registering 

services in order to streamline the process 
!   Design based upon ISO 19135 
!   Uses URNs for unique identification within the register, 

and for association with other GEOSS registries 
!   Uses a taxonomy of standards to classify entries 

–  Supports search and discovery of standards and special 
arrangements 

!   Maintains history of entries with respect to acceptance, 
promotion, retirement, and supersedence 
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• Observing systems 
• Catalogs 
• Community portals 
• Numerical models 
• Processing services 
• Mediation services 
• Visualization services 
• Data dissemination services 



“Special Arrangements” 

!   When two GEOSS components conform to the same 
data description and transport standards, and are 
well-defined within the GEOSS registries, 
interoperability should be easily achievable 

!   If a GEOSS component uses non-standard protocols 
and formats these must be adequately described 
–  These are designated as “Special Interoperability 

Arrangements” or just Special Arrangements 
!   These are reviewed by the “Standards and 

Interoperability Forum” or SIF 



The SIF 
!   The GEO Architecture and Data Committee created 

the Standards and Interoperability Forum to support 
consensus seeking in matters of GEOSS 
interoperability 

!   The SIF provides advice, expertise and impartial 
guidance on issues relating to standards and 
interoperability for GEOSS.  

!   The SIF’s goal is to enable ever greater degrees of 
interoperability among GEOSS components through 
facilitation, technical analysis, advocacy and 
education  



ISWG Activities in Support of the SIF 

!   Review of SIR submissions 
•  A formal process of “accepting” 

submissions into the SIR 
•  Involves ISWG and regional SIF teams 



SIF Workflow 



Interoperability Principles Checklist 

1.  The proposed interoperability arrangement supports 
the current GEOSS architecture principles: 

–  “… based on non-proprietary, open standards, and profiles 
must be specified when standards are not sufficiently specific.” 

–  “… specification states exactly how the service and the data 
must be described.” 

2.  The proposed interoperability arrangement is well-
documented (semantics, syntax, service, etc.) 

3.  The proposed interoperability arrangement has support 
within at least one user community. 

4.  The proposer asserts a commitment to provide 
additional information as necessary for implementation 
… within the GEOSS context. 



ISWG Activities in Support of the SIF 

!   Research into standards and mechanisms for 
data access licenses and waivers of use 



Licenses and Waivers  

!   Metadata standards for functional interoperability 
!   Standards for “legal interoperability,” i.e. support for: 

–  use conditions imposed on datasets drawn from 
multiple disparate sources; 

–  creation of derivative products that incorporate 
data carrying different use conditions; and 

–  legal access and use of the data without seeking 
permission on a case-by-case basis. 



Data License Standards 

!   AIP-3 experimenting with ISO 19115/19139 for 
license metadata 
–  Express data access conditions 
–  Support proper licensing logic when multiple licenses 

are involved 
–  Supports machine-to-machine processing with license 

or waiver conditions 
!   Widely accepted, “open standard” licensing 

instruments or waivers of conditions 
–  Must be appropriate in international context 
–  Creative Commons licenses are good candidates 



ISWG Activities in Support of the SIF 

!   Research into standards for user 
management 



User Management Standards 

!   Some existing standards being considering 
for user registration and single sign-on: 
– OpenID, OAuth, Shibboleth 
– Goal is to minimize impact on federation of 

systems needing to implement single sign-on 
!   Other solutions implemented by existing 

organizations and communities will be 
considered, as well. 



ISWG Activities in Support of the SIF 

!   Research into standards convergence 
mechanisms for GEOSS 



Standards Convergence 
Mechanisms 
!   To make available a constrained subset of SIR entries to more 

quickly and reliably facilitate interoperability for data sharing 
!   User rating system 

–  Currently being researched 
–  Allows the broader community to coalesce around reliable 

and broadly used standards 
–  Assigns weights based upon the number of votes for a 

particular standard in a taxonomy category (Bayesian rating) 
!   Internal rating system 

–  Based on the standards used by registered resources in the 
CSR 



EO Standards Taxonomy v.1 

!   Developed to support the SIR 
!   This taxonomy allows: 

–  Submitters to categorize their standards 
submissions  

–  Users to search the SIR based on taxonomy 
category 

!   Drawbacks identified based upon community 
feedback 
–  Flat, too few categories 
–  Too broad to associate well with standards 
–  Definitions of terms not concise enough 



Standards Taxonomy Terms v.1 

•  Metadata 
•  Data Format 
•  Catalog/Registry Service 
•  Data Access 
•  Streaming Protocols 
•  Semantics 
•  Portrayal and Display Service 
•  Data Acquisition 
•  Engineering Process 
•  Data Transformation Services 

•  QA/QC 
•  Schema 
•  Modeling, Simulation, or 

Analytic Processing Service 
•  Archival 
•  Communications and 

Telecommunications 
•  Development Environments 

and Software Languages 
•  Technical Documentation 



EO Standards Taxonomy 2.0 
!   Main goals: 

–  A finer-grained controlled vocabulary with user community input 
–  Primary and secondary taxonomy categories 
–  Integrate into the SIR 

!   Future directions: 
–  Allow associations (ebRIM) between terms to relate SIR entries 
–  Evolve into an ontology in order to have: 

  Associations between standards categories to enhance search and 
discovery 

  Properties of standards categories to enhance understanding and 
prepare for semantic interoperability 



EO Standards Taxonomy 2.0 

!   Has more richness than version 1.0 
!   Supports better categorization for standards 



EO Standards Taxonomy 2.0 

!   Placed in the GEOSS Best Practices Wiki for comment 
!   Will be updated after comment period to reflect any 

adopted changes, after which: 
–  SIR will be retrofitted with new taxonomy 
–  Will be registered in an appropriate ontology registry 
–  Evolving into a full ontology 



Standards Development 

!   Where progress towards the goals of GEOSS 
are impeded due to missing or inadequate 
standards, the ISWG will encourage and 
guide the creation of new standards. 

!   An IEEE Standards Coordination Committee 
(SCC 40 – Earth Observations) has been 
formed to support such an effort 
–  Can sponsor a standards development effort 

involving more than one IEEE technical societies. 



Linkages 

!   In addition to having close ties to OGC and 
ISO/TC211, the ISWG maintains relationships 
with: 
– NOAA IOOS DMaC 
– NASA Standards Process Group 
–  IEEE-Standards Association 
– Marine Metadata Initiative 



Conclusions 

!   Through its research and recommendations 
the ISWG is making significant contributions 
to the establishment and evolution of GEOSS   

!   ICEO Website 
–  http://ieee-earth.org/ 

!   If interested in contributing to this or other 
ICEO activities email 
–  iceovolunteers@ieee.org 


