SATS Airborne Internet


NASA Office of Aerospace Technology (OAT)
Turning Goals into Reality (TGIR) Award Nomination

OAT Program Connection: 

Goal(s) - 1 to 4:    Primary:       Goal 1 - Revolutionize Aviation
                             Secondary:   Goal 4 - Commercialize Technology
Enabling Objective(s) 1 to 10:  Primary:  5-Mobility   Secondary:  4-Capacity   Tertiary: 1-Safety
Program/Project: 
   Airspace Systems Program / Small Aircraft Transportation System (SATS)
Briefly describe program/project and connection to OAT Goals and Objectives:
     The NASA Glenn Research Center in partnership with FAA, LaRC, and Industry has led the development of a new Communications, Navigation and Surveillance (CNS) system that delivers aviation information services in an internet-like manner to aircraft and ground facilities as interconnected nodes on a high-speed digital communications network.  This revolutionary integrated CNS concept is defined as the Airborne Internet and it was developed to provide the CNS needs of the SATS Program.   An early SATS Requirement study determined that today’s CNS Infrastructure is too limited in terms of functionality and capacity to support the SATS Operational Capabilities.    The resultant design and development of an Internet Protocol (IP)-based Airborne Internet allows the redistribution of intelligence from centralized to distributed nodes enabling the SATS Operating Capabilities of Higher Volume Operations and Single Pilot Workload which in turn will increase the mobility of people in the Nation.  The fundamental characteristics of the Airborne Internet include:  Client server with confirmed delivery notification features; a robust high-capacity aviation information system for both ATC and Safety Advisories; integrated CNS; worldwide compatibility; seamless peer-to-peer connectivity; and, high bandwidth and data rates.  The Airborne Internet has been completed to Technology Readiness Level 6 - System/subsystem model or prototype demonstration in a relevant environment.  The next stage underway is the transfer of the Airborne Internet technology to a newly formed SATSLab Airborne Internet Consortium for experimental evaluations and commercialization.
Technical Accomplishments:
     The SATS Airborne Internet incorporates major COTS elements from the commercial telecommunications industry into a revolutionary aviation environment for Communications, Navigation, Surveillance and Internet Services.  To date CNS systems have been proprietary, not integrated, and centralized air-ground networks.  The Airborne Internet charts unexplored and revolutionary aviation domains.  This new path provides a means to reduce avionics equipage cost and bring all users from general to commercial aviation into a common integrated system.

     The Airborne Internet is a distributed, self-organizing network based upon peer-to-peer relationships of the Internet and on Open Systems Interconnect (OSI) Models.   It achieves a peer-to-peer communications method based upon the autonomous address discovery that is decentralized and independent of ground facilities.  Its integrated approach supports multiple aviation applications through the use of common open systems protocols that allow real-time positively acknowledged access to critical services (weather, flight plan filing and clearances, pilot advisories) via a high-speed digital communications network.   The Airborne Internet has the potential of being an air-to-air centric system in addition to an air-to-ground centric system.
     There were four phases to the development of the Airborne Internet.  First, the Airborne Internet Architecture development began with a concept of operations and infrastructure assessment of the current NAS for its ability to accommodate Airborne Internet objectives.   This assessment included an analysis of the NAS modernization plans, and available government and/or commercial spectrum to determine whether the Airborne Internet objectives could be accommodated.  Second, the Airborne Internet requirements definition of operational capabilities, including the requirements between airborne, ground vehicles, and ATC and AOC systems was developed.  Third, a capability assessment was conducted including hardware, software and other system prototype elements that would support a large number of simultaneous aircraft operations.  At this stage, the effort was heavily peer reviewed and strong support was received.  The fourth and final stage was the completion of the experimental equipment for the aircraft and ground facility located at LaRC leading in to the full-scale SATS Demonstrations.
Leadership and Organizational Accomplishments:
     In addition to the above excellent technical achievements, this team provided the leadership necessary to overcome significant funding challenges in order to meet the FY05 SATS Demonstration milestone.  Initial funding of $700K for the Airborne Internet in FY01 covered early requirements studies and concept development.  Due to difficulties within the SATS Program, funding was terminated beyond the first year.  Despite this serious problem, three critical management actions kept the effort going.  First, there was a strong desire at GRC to succeed with the Airborne Internet Concept which holds promise on a larger scale for developing the Next Generation Communication, Navigation, Surveillance and Reconnaissance Capability identified in the “Final Report of the Commission on the Future of the United States Aerospace Industry.”  GRC continued to support the effort with quality engineering staff.  Second, LaRC and the FAA Technical Center also strongly supported the Airborne Internet Concept for its future potential and found internal FAA funding and NASA facilities to purchase and house the equipment for the aircraft and ground facility build up.  And third, the Contractor team continued to advocate and support the effort with internal resources.  With this strong commitment from the entire team, the Airborne Internet has been demonstrated within its original schedule and will be available to support the upcoming SATS demonstrations.  Finally, to insure the future of the Airborne Internet, a SATS Airborne Internet Consortium has been created to provide a forum to facilitate identification and use of low cost IP technologies in SATS aircraft and infrastructure in current and planned SATS experiments, and, to generate support for guidelines, standards and certification of these technologies in SATS aircraft and infrastructure.  
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