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1. Introduction

The ability to easily exchange aviation information (including aeronautical weather information) in a timely and reliable fashion is becoming a matter of international strategic importance. Aviation information is the information which describes the aviation systems infrastructure and its state; this includes (1) the systems and services which make up the infrastructure, (2) the rules by which those systems and services are used, and (3) the status of those services, including weather events affecting elements of that infrastructure.

According to the FAA website, the air transportation system is stretched thin with forecasts indicating increases in passenger demand ranging from a factor of two to three by 2025. The current system is already straining with ever-increasing levels of congestion, declining on-time arrivals, increasing delays (and customer frustration) as well as increasing costs and environmental impacts. At the same time, according to EUROCONTROL, the European Airspace is fragmented and will become more and more congested, as traffic is forecast to grow steadily over the next 15 years. The legacy Air navigation services and their supporting systems are not fully integrated and are based on technologies that are already running at maximum. AirServices Australia (ASA) has acknowledged similar issues in the Commonwealth, as have other nations in the Pacific Rim and in economically emerging nations. In order to accommodate future Air Traffic needs, a “paradigm shift”, supported by state-of-the-art and innovative technologies, is required. 

To realize the “paradigm shift” and expand capabilities while maintaining the safety and efficiency of global aviation, FAA and EUROCONTROL are working on a framework built extensively on standards, digital data exchange and process automation to provide 

· End to end management of aviation-related information, 

· Support for a common operating picture collecting system information and feeding the right information to the right place at the right time,

· Improved predictability through better information integration,

· Value to customers for using information in flight planning, navigation, rerouting and setting adaptation to various tools.

At the core of the “paradigm shift” is a collaboration between FAA, EUROCONTROL and other organizations (such as NGA, ASA, JPDO), which have developed a common Aeronautical Information Exchange Model (AIXM) for the representation and exchange of aeronautical information.  FAA and EUROCONTROL are also working together (in coordination with organizations such as the World Meteorological Organization (WMO)) on a Weather Information Exchange Model (WXXM) for the exchange of aeronautical weather information in the context of a net-centric and global interoperable Air Traffic Management (ATM) System. FAA and EUROCONTROL are planning to use AIXM and WXXM in their System Wide Information Management (SWIM)-related components of the US NextGen and EU SESAR programs. Both AIXM and WXXM use OGC’s Geography Markup Language (GML). Moreover, WXXM is based on the OGC Observation and Measurement model (O&M). 

With the reliance on OGC standards for both AIXM and WXXM, it is natural to convene an OGC Aviation Domain Working Group that can bring together OGC members in an open forum to work on aviation-related information, metadata, web services interoperability, architectures. The aim is to improve the way in which this information is described, shared and used. The Aviation DWG will support the evaluation, advancement, operational use and validation of OGC specifications within the Aviation domain. The Aviation DWG will contribute towards increasing global adoption of those specifications and coordinate the technical input, when required, to support profiling or extending those specifications to meet the requirements of the Aviation community.

The Aviation DWG will be complementary to ongoing and planned aviation-related initiatives and organizations (such as the Net Centric Operations Industry Consortium (NCOIC™) Aviation Integrated Project Team (IPT)), seeking synergies in technical guidance and problem definition. The Aviation DWG will also liaise, as needed, with various OGC Domain WG (such as the Meteorology and Oceanography WG) and Standard Working Groups (such as the Security, GML, and WFS WGs). 

2. Background

Next Generation Air Transportation System (NextGen)
NextGen encompasses the operational and technological changes needed to increase the US National Airspace System (NAS) capacity, to meet future demands and avoid gridlock in the sky and in the airports (http://www.faa.gov/regulations_policies/reauthorization/). NextGen requires improved common situational awareness, integration of air traffic management and control, consistent use of weather data and forecasts for flight planning and better coordination of responses to adverse conditions. The FAA is a key participant in the US Joint Program Development Office (JPDO) which is a multi-agency initiative overseeing the evolution of NextGen concepts and implementation. 

Single European Sky Air Traffic Management (ATM) Research (SESAR)
SESAR is a Joint European Commission/Eurocontrol initiative targeting the elimination of the fragmented approach to ATM, the transformation of the European ATM system and the synchronization of plans and actions of the different partners and federated resources. The Development Phase (2008-2016) will deliver the required R&D to implement a new generation of technological systems and components as defined in the Definition Phase. According to the European ATM Master Plan, interoperability is key to the success of SESAR. Consequently, the Development Phase will also deliver the technical baseline that defines the use of internationally agreed-upon standards and norms that can be leveraged in SESAR. A standardization roadmap will be developed and kept up to date as a specific chapter of the ATM Master Plan. More information on SESAR can be found at http://www.eurocontrol.int/sesar/public/subsite_homepage/homepage.html.

System Wide Information Management (SWIM)
The FAA SWIM Program (http://www.swim.gov) is an enterprise-wide program that will enable reusable, loosely coupled interfaces; reduce time and complexity for building new applications and interfacing existing applications; and provide common shared services for information management replacing costly redundancies.  The SWIM Program will provide a secure NAS-wide information web to connect FAA systems to one another, and to other global SWIM-like systems, as well as enable interaction with other members of the decision-making community.  FAA SWIM will provide policies, standards, and core infrastructure to support data management, based on existing systems and networks to the extent practicable, and using proven technologies to reduce cost and risk. 

In SESAR, the SWIM Thread work packages (WP) 8 and WP14 are focused on the evolutions towards the System Wide Information Management. The objective of WP 8 is to establish the framework which defines seamless information interchange between all providers and users of shared ATM information, so as to enable the assembly of the best possible integrated 4D picture of the past, present and (planned) future state of the ATM situation (http://www.eurocontrol.int/aim/public/standard_page/wp8.html). The SWIM technical architecture is described in SESAR’s Work Package 14 (http://www.eurocontrol.int/aim/public/standard_page/wp14.html). In short, for supporting seamless information interchange between all providers and users of shared ATM information, the SESAR SWIM technical architecture provides

· A set of technical services necessary to support intesqctions between systems; those services will be selected from the field-proven solutions in the market;

· Access to the SWIM physical network. 

Aeronautical Information Exchange Model (AIXM)

The US Federal Aviation Administration (FAA) and EUROCONTROL (and other organizations such as NGA) have developed AIXM as a global standard for the representation and exchange of aeronautical information. AIXM uses the OGC Geography Markup Language (GML 3.2) tailored to the specific requirements for the representation of aeronautical objects, including the temporality feature that allows for time dependent changes affecting AIXM features. FAA and EUROCONTROL are using AIXM as an integral part of their efforts to modernize their aeronautical information procedures and to transition to a net-centric, global aeronautical management capability. 

Weather Exchange Information Model (WXXM)
FAA and EUROCONTROL have jointly developed WXXM as a proposed standard for the exchange of aeronautical weather information in the context of a net-centric and global interoperable Air Transport System (ATS). WXXM also uses GML (3.2) tailored to the specific requirements of aeronautical meteorology and is based on the OGC Observation and Measurement Model. WXXM development is harmonized and coordinated with the WMO, the organization traditionally responsible for technical standards in meteorology. The OGC’s Technical Committee (TC) Meteorology and Oceanography Domain Working Group is in the process of setting up the appropriate mechanisms and interfaces between OGC and WMO to support global harmonization and coordination. 

Network Centric Operations Industry Consortium (NCOIC™), see www.ncoic.org 

The NCOIC is a collaboration of leaders in the aerospace, defense, information technology, large-scale integrator and services industries. NCOIC works to provide tools that enable the development of network centric capabilities and products in several domains, including Aviation. The Aviation Integrated Project Team (IPT) is chartered to advocate global aviation transformation through netcentric solutions, industry best practices and tools, and to advise the use of existing and emerging standards and their patterns in support of global aviation needs.  NCOIC and OGC have a Memorandum of Understanding (MoU) that enables cross-fertilization of concepts, standards, and practices.  A large fraction of NCOIC members are also OGC members. By working together, NCOIC can help support the implementation and application of OGC standards in aviation-related netcentric patterns and best practices, and OGC can inform the company-neutral interoperability recommendations from NCOIC to aviation domain experts.

OGC

The Open Geospatial Consortium (OGC) is the primary international organization that develops open standards concerning exchange of data within a geospatial context. OGC standards focus on elements that are common to multiple communities, and have been widely adopted for spatial data infrastructures. 
While community-specific activities are generally outside the scope of OGC's activities, there are circumstances where OGC may provide facilitation for a community, with precedents in oceanography and the architecture-engineering-construction (AEC) communities.

A number of OGC members have a particular interest in aviation-related standards for sharing aeronautical and weather information. To-date, OGC has incorporated an Aviation-specific thread (sponsored by FAA and EUROCONTROL) in two OGC Interoperability initiatives: OWS-6 and OWS-7, focusing on testing and advancing of AIXM and WXXM in an OGC Web Services Environment, on architecting as standards-based event notification architecture, and on prototyping of aviation-client for delivery of information to variety of clients and users. 
The benefits to OGC of hosting a working group include:
· Rigorous testing and alignment of OGC technologies (and OGC-compliant products) for a domain that is basing its data exchange and representation standards on OGC standards;

· Development of a profiling methodology for OGC standards;

· Increased awareness and adoption of OGC standards in Aviation domain;

· New or enhanced collaborations with complementary organizations (such as WMO and NCOIC). 

3. Purpose of the Aviation DWG

The purpose of the OGC Aviation DWG is to provide an open forum for work on aviation-related data interoperability and access, and a route to publication through OGC's standards ladder (Discussion paper / Best Practice / Standard, and, if appropriate, to ISO status). The open forum will encourage collaborative development among disparate participants in a rapidly evolving technological milieu, and will ensure appropriate liaisons to other working groups (inside and outside OGC). 

4. Problem Statement
Many OGC (and ISO) standards are used in the Aviation world. Those include 

· GML – encoding standards for geospatial and technical data

· WFS – interface for hosting and accessing feature data

· WCS – interface for hosting and accessing gridded data (could include time-series)

· ISO 19115 – geospatial information – metadata (for datasets)

· ISO 19119 – geospatial information – metadata (for web services)

· Observations and Measurements (O&M)

· Binary-XML Encoding Specification
The Aviation community is quickly moving forward on the adoption of these standards as noted in AIXM and WXXM as examples. These standards move at different paces within OGC and are not necessarily always aligned with the requirements and priorities of the Aviation domain. Hence the Aviation community needs a single body within OGC that can focus on the coordination, alignment and profiling of these standards as well as the development of new ones (such as the Event Service) from the perspective of Aviation data producers, users and managers. 

The Aviation perspective is unique because it involves

· Interconnected systems with many sources of information (aeronautical information publications, weather, NOTAMs, etc) and many users,

· Need for real-time information used for safety-critical purposes (e.g. flight planning, navigation, rerouting, etc),

· Right information at the right time at the right place to the right user (via a variety of Aviation clients ranging from avionic systems to Electronic Flight Bags (EFB)),

· End-to-end management of information 

· Extreme variations in policy for the adoption and use of standards: civil, military, national and other organizational decision boundaries.

Aviation information is not only inherently spatial and complex, but is also constantly changing (AIXM for instance incorporates a temporality feature that allows for time-dependent changes affecting aeronautical features). Access, filtering and update of such temporally-oriented information can be challenging and poses new risks and requirements from the security, data integrity and reliability perspectives amongst others in a Service-Oriented Architecture (SOA) approach. 

A number of security issues are also important to consider in the context of aviation data management and applications:

· Integrity, Confidentiality and Authenticity aspects for AIXM/WXXM documents to ensure their protection in trusted and untrusted domains;
· Communication security to ensure protection of information (e.g. AIXM/WXXM) information; 
· Authentication and Access Control to ensure that only authorized people can access the information; 
· Audit and Alarms to ensure that the security functions of the system work "properly".
An Aviation DWG within OGC is needed to discuss all the above issues under a single umbrella in order to support (1) the representation and secure exchange of digital, consolidated, globally-interoperable aeronautical information and (2) the secure delivery of high-quality, real-time information needed to react efficiently in a dynamic airspace environment. As relationships between the various aviation service providers and policy makers becomes more dynamic with global implications, aviation domain experts must work in concert to maintain an up-to-date understanding of technology milestones, and their impact on the implementation of standards.

5. Charter 

The charter of this Working Group is to address conceptual and technical challenges posed by management, filtering and exchange of aviation-related information (including weather), to interface with other OGC working groups which address technical areas that are affected by the aviation problems, and to engage in outreach and communication with relevant organizations and others in the aviation community. 
5.1 Members 

The Aviation DWG seeks to be inclusive of all organisations and groups with a desire to contribute to the goal of interoperability within the Aviation domain. The DWG will be open for participation to both OGC and non-OGC members. Only OGC-members can participate in the voting process in the DWG, in accordance with the OGC policies & procedures
5.2 Key Activities 

In the course of fulfilling its Charter, the Aviation DWG will:

1. Develop, as needed, communications materials, including white papers, a web site (including OGCNetwork), and other documents that focus on the technical problem area of aviation data management and exchange.
2. Manage a mailing list for discussion of domain-relevant issues within OGC.

3. Build relationships: engage members of the geospatial data community (including relevant OGC working groups) and other organizations engaged in Aviation-related activities and standards. Stimulate and mediate communication within these target audiences.

4. Conceive, design, coordinate, and implement demonstration, pilot, and production projects that demonstrate technical approaches and architectures within the context of the OGC suite of technologies and relevant technologies emerging from the aviation and weather communities. 

5. As appropriate, serve as a forum to identify OGC specifications or profiles requiring development to support aviation purposes. This Domain Working Group discusses and identifies conceptual models and requirements that can be handed off to a Standards Working Group for formal development and adoption. The DWG initiates the SWGs as needed.
6. Develop best practices for the use of standards in the aviation domain and provide input to the existing standards (OGC and otherwise) that will facilitate improvements to those best practices.
7. Engage the interest of sponsors for these activities.

5.3 Business Case

The ability to easily exchange aviation information (including aeronautical weather information) in a timely and reliable fashion is becoming a matter of national and international strategic importance. 
According to the FAA website, the air transportation system is stretched thin with forecasts indicating increases in passenger demand ranging from a factor of two to three by 2025. The current system is already straining with ever-increasing levels of congestion, declining on-time arrivals, increasing delays (and customer frustration) as well as increasing costs and environmental impacts. At the same time, according to EUROCONTROL, the European Airspace is fragmented and will become more and more congested, as traffic is forecast to grow steadily over the next 15 years. The legacy Air navigation services and their supporting systems are not fully integrated and are based on technologies that are already running at maximum. In order to accommodate future Air Traffic needs, a “paradigm shift”, supported by state-of-the-art and innovative technologies, is required. 

To realize the “paradigm shift” and expand capabilities while maintaining the safety and efficiency of global aviation, FAA and EUROCONTROL are working on a framework built extensively on standards, digital data exchange and process automation to provide 

· End to end management of aviation-related information, 

· Support for a common operating picture collecting system information and feeding the right information to the right place at the right time,

· Improved predictability through better information integration,

· Value to customers for using information in flight planning, navigation, rerouting and setting adaptation to various tools.

At the core of this “paradigm shift” is the need for digital consolidated globally-interoperable aeronautical information that can help in overcoming information overload and inconsistencies by a variety of aviation users who need high-quality information conveyed using highly performant methods to react efficiently in a dynamic airspace environment. 

The Aviation DWG will serve to facilitate these goals through the definition, coordination, and demonstration of best practices around the use of standards for the collection, management, distribution and human use of aviation information.  It is expected that the Aviation DWG will produce information usable by the FAA, EUROCONTROL, other ANSPs and industry that will provide practical information for the use of standards in their implementation of aviation information-based systems as they move forward.  This would also include feeding into the standards themselves to better capture their requirements.

6. Organizational Approach and Scope of Work

6.1 Aviation DWG Business Goals

The primary goals for OGC in the area of Aviation are to:

· Provide best practice documentation, interoperability standards and profiles for technical solutions that support interoperable concepts, data definitions, formats, services and tools for publishing, updating, extracting, exchanging and portraying aviation information.

· Identify and work with a select set of partners in this arena, and to initiate demonstration projects to develop and publicize best practices in this area. 

6.2 Organization and Roles 

The Aviation DWG will have two co-chairs, selected by majority vote by the WG members, who will coordinate the agenda for OGC meetings. As development projects emerge, specification editor(s) will be selected from the WG members. 

There should be representation from the other OGC community Domain WGs, such as Meteorology and Oceanography (for weather data).

6.3 Scope of Work

The scope of work for the Aviation DWG is well defined by the Key Activities it plans, as described in Section 5.2.

The highest priorities at the outset are to develop tools for communication, including a web site and mailing list, and to identify partners (within and outside of OGC) with which to engage in addressing aviation domain interoperability challenges, including but not limited to:

· Providing access to integrated, rich and distributed aeronautical and weather information in a standard way, both on demand and automatically,

· Maximizing amount of useful information delivered to aircraft avionics, EFB or hand-held electronic display devices while at the gate or en-route to destination,

· Filtering information based on spatial and temporal criteria based on intended flight plan and current conditions,

· Supporting the filtering and integration of aeronautical weather information, 

· Supporting use of binary content within XML where appropriate, such as to provide an open-source format for embedded navigation databases,

· Addressing aviation-specific security issues in a SOA environment including integrity, confidentiality and authenticity aspects for aviation data exchange in a non-trusted environment, communication security to ensure protection of information, authentication and access control to ensure that only authorized actors can access the information, audit and alarms to ensure that the security functions of the system work "properly". 

7. Summary and Recommendations

The charter recommends the establishment of an Aviation DWG within the OGC Technical Committee for promoting the development, awareness and use of OGC standards, and for engaging the members of both the geospatial community and the aviation community towards addressing the technical challenges posed by management, filtering and exchange of aviation information (aeronautical and weather). 
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