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I. Introduction

Background

The General Aviation Programs Office  (GAPO) leads the research and development work for the project known as the Small Aircraft Transportation System (SATS).  GAPO is located at NASA's Langley Research Center in the Aerospace Vehicle Systems Technology Program Office (AVSTPO).  GAPO is also the lead for the project known as the Advanced General Aviation Transport Experiments (AGATE) that ends in September of 2001.  Since the AGATE program is ending, this plan will focus on the SATS program.  

The SATS Program 

The Small Aircraft Transportation System (SATS) Proof of Concept Program consists of a set of experiments (simulation and flight) for each of four key operational capabilities. NASA research efforts will develop and demonstrate these operating capabilities in cooperation with the FAA and industry, state, and university partners.  The experiments will be conducted to produce data to satisfy a set of criteria, agreed upon by NASA and the FAA, that would culminate in a joint NASA/FAA demonstration of key airborne technologies for precise guided accessibility to virtually any runway end in non-radar, non-towered airspace.  The four key operational capabilities are:

· Higher Volume Operations at Non-Towered/Non-Radar Airports. Simultaneous operations by multiple aircraft in non-radar airspace at and around small non-towered airports can create accessibility to virtually any landing site in the nation in near all-weather conditions.  This SATS operating capability has the potential to create an alternative to growth of National Air Space (NAS) capacity.

· Lower Landing Minimums at Minimally Equipped Landing Facilities. Runway Protection Zones for Highway in the Sky graphical flight path guidance with artificial vision can create near all-weather access to any landing facility while avoiding:  Land acquisition costs; Approach lighting costs; Ground-based precision guidance systems (ILS) costs; and Radar and control tower infrastructure and operational costs.  This SATS operating capability may provide lower cost alternatives to increasing NAS capacity.

· Increase single-pilot crew safety and mission reliability. Human-aided automation will provide intuitive, easy to follow flight path guidance superimposed on a real-time depiction of the outside world.  Photo-realistic database terrain will be graphically integrated with mm-wave radar-sensed terrain.  Software enabled flight controls and flight planning will increase single-crew operational safety and mission reliability to two-crew levels.  This SATS operating capability can lead to higher levels of safety and throughput for increasing numbers of users in the NAS.

· En Route Procedures and Systems for Integrated Fleet Operations.   Simultaneous operation of multiple types of aircraft in high volume traffic flows will become safe and reliable.  
Several new and emerging technologies combine to enable each of the four previously described operational capabilities.  These enabling technologies will be developed and integrated in the SATS research program.  They include:

· Enhanced Vision: Sensor-based and database-generated depiction of terrain and obstacles in artificial or synthetic vision formats

· Highway-In-The-Sky  Guidance: Graphically intuitive, perspective depiction of flight path guidance, based on Highway in the Sky Phase II products of the AGATE Alliance; virtual skyways for en-route and terminal procedures

· Software-enabled Controls: Simplified flight controls and auto pilot functions integrated with displays for reduced complexity of interactions between aircraft attitudes, power settings, and rates of motion; limitation of flight path to constrain loss of control; increased compliance of flight path to clearances and traffic separation requirements

· Emergency Auto land: Computer-based flight control system for fail-safe recovery of aircraft and occupants following pilot incapacitation or other emergency situations

· Airborne Internet: Open standards and protocols for a client-server network system architecture; functional allocations between clients and servers for all navigation, communications, and surveillance information necessary for aircraft operations including sequencing, separation, and conflict resolution.

· Self Sequencing and Separation Algorithms: Algorithms that enable classless, self-organizing airspace operations by providing the software-based ability for collaborative decision making between vehicles (clients) for dynamic generation of flight path guidance

II.  The SATS Education and Outreach Challenge

In an historical context, the challenge to implement a small aircraft transportation system (SATS) resembles that faced by policy makers in the implementation of the interstate highway system or the hub-and-spoke airport system. The SATS promise is for 

on-demand, distributed, operator-friendly, safe and affordable air mobility that is locally accessed through a small aircraft transportation system. This vision must be effectively and enthusiastically communicated to a wide range of individuals that influence public policy.  These individuals include average citizens, students, teachers, parents, small business owners, corporate executives, regional business owners, healthcare professionals, current pilots, and federal, state and local government officials. Public understanding and appreciation of the potential benefits of SATS will accelerate public policy decisions and facilitate the public support necessary to deploy the system.  

GAPO management recognizes the need to educate the general public, school age students and teachers, university students and faculty, and various other segments of our society about the national need for an improved system of General Aviation. 

Education and Outreach Coordinator (EOC)
To ensure that SATS meets the challenge of public outreach and education, and in keeping with the NASA directive to make education a part of every new NASA technical program, GAPO mangers have acquired a full-time Education and Outreach coordinator, or EOC, co-located from the Langley Office of Education.  The coordinator develops both short- and long-term strategy for public education, awareness, and outreach.   The coordinator works with relevant education entities to implement an education and outreach strategy. The EOC, in cooperation with the GAPO Program Manager, will plan, coordinate, and integrate all GAPO education and outreach activity.  The OEC reports to the GAPO Program Manager.

III.  Education and Outreach Goals FY01-FY05

At the end of the five-year SATS proof of concept period:

1. Every literate person that works in or with American aviation will be aware of and understand the potential for safe, affordable, efficient transportation latent in a Small Aircraft Transportation System. 

2. Every American that serves in the US Congress will be aware of what SATS is and what SATS involves, both near- and long-term.

3. American students and faculty in all segments of formal education concerned with science, mathematics, engineering, and technology, will recognize the potential latent in a Small Aircraft Transportation System. 

4. The general public will be aware of what SATS promises with its long-term vision.

5. An increased number of US citizens will seek information and assistance about how to purchase SATS-capable aircraft. 

6. An increased number of US citizens will seek instruction to become a qualified pilot.

7. Indicators of mainstream cultural acceptance, such as advertisements, will more frequently be seen in mass media, eventually (within ten years of FY 01) becoming as common in American society as automobile advertisements. 

IV.  GAPO Education and Outreach Objectives

For the near term, particular emphasis will be placed on university involvement, as the current cohort of undergraduates will become the voters and taxpayers needed to support SATS implementation.  The complete incorporation of a fully functional small aircraft transportation system will also require the support of current high school and middle school students who will become taxpayers and voters within the time frame needed to implement SATS.  A systematic, comprehensive education agenda that will make a lasting and positive impression on the youth of today will pay huge dividends for SATS in the future.  

A. University Objectives

· Assist with the implementation of the SATS portion of the NASA Administrator’s University Initiative.

· Maintain the GAPO Program Office university education and outreach plan.

· Initiate a new student design competition for General Aviation Programs, using the Small Aircraft Transportation System concept as core content and continuing part of the vehicle-based competition started in the AGATE program.

· Assist the Langley Office of Education with university affairs activity relevant to General Aviation Programs.

University Involvement 

In addition to the technical research areas described above as operating capabilities and enabling technologies, universities will have the opportunity to conduct research and analysis in the following non-technical areas:

· Consumer/user Market Assessment: Current and future markets

· Economic Impact, Financing, Systems Engineering Assessments

· 2005 Demonstration Candidate Assessment

· Public Outreach: Education and Measurement

· State Aviation System Planning

University Involvement Strategies

There are several ways that universities will have an opportunity to be involved with and contribute to SATS research projects. While SATS will utilize standard NASA/University procurement strategies (NRAs, Cooperative Agreements, etc.) FY 2001-2005 funding constraints require NASA to encourage universities to conduct SATS research by leveraging other NASA programs such as EPSCoR, Space Grant, and SBIR resources.  In addition, universities willing to engage in SATS can partner with the SATS Alliance once it is created in the early part of 2002.

In each state, the SATS Alliance should be made available to any interested partner, including colleges and universities; community and junior colleges; technical institutes; high schools with aviation curricula; private organizations, either commercial or nonprofit; and private philanthropists or investors that may want to contribute. This alliance (in some aspects modeled after NASA’s Advanced General Aviation Transport Experiment (AGATE) alliance) would enable SATS related research that could not be achieved by any individual entity.  

Announcements of opportunity will be made through the SATS web site (http://sats.nasa.gov), federal procurement mechanisms and through the Commerce Business Daily.  Funding will be routed through established funding.  It is anticipated that the funding instrument for the standard NASA/University procurement strategies and alliance-based partnerships will be through a Joint Sponsored Research Agreement.  In addition, the SATS Program will coordinate with university outreach activities of other programs.

FY01 Activities

NASA Research Announcements: SATS will not utilize this mechanism in FY01.

SATS University activities: SATS will fund targeted university activities through SATS Labs or SATS Alliances that submit successful proposals through the mechanisms that NASA makes available.

SBIR:  The annual SBIR call contains a General Aviation subtopic that solicits proposals related to SATS research.

EPSCoR:  The SATS Program has endorsed at least one EPSCoR proposal for the FY01 NASA Competition, the Nebraska NASA EPSCoR proposal was funded in the fall of 2001.  The SATS Program sponsored a General Aviation/SATS workshop in May 2001 to foster research interaction between universities and researchers at NASA LaRC in preparation for the FY02 submittal cycle.  Over 80 members of the university community attended the workshop.

University Competition:   Similar to, but more inclusive than, the AGATE Design Competitions, GAPO will sponsor a university competition for students to contribute to the SATS vision and proof of concept.  Unlike the AGATE competitions that were focused on vehicle-based technology, SATS competitions will be centered on systems development.  In addition, SATS will also sponsor competitions in the enabling technology areas.   See appendix for complete announcement on 2001-2002 Student Competition.

FY02 Planned activities:

NASA Research Announcements: NRA opportunities will be determined during FY01 and will be announced through the standard distribution methods as well as on the SATS web site (http://sats.nasa.gov).

Optional funding mechanisms: SATS will fund targeted university activities through the established organizations, as opportunities become available.

SBIR:  The annual SBIR call contains a General Aviation subtopic that solicits proposals related to SATS research.

Space Grant: Support development of Space Grant-based state partnerships to propose SATS-related research to NASA to include:

· Technology development in simplified flight controls, human-aided and fully-autonomous automation, non-hydrocarbon & advanced turbine propulsion, spread spectrum communication, advanced metallics, thermoplastics, lean design and manufacturing, organic polymer light-emitting diode displays, advanced configurations including roadability.

· Develop educational curricula based on the SATS technology and transportation system concepts

· Procurement of research aircraft, airborne internet communication infrastructure equipment, and airport facilities to support intra- and inter-state/regional research projects on SATS software applications tailored to specific state and regional needs

· Support for interdisciplinary studies on local, state, and regional environmental, energy, economic, public policy and administration, airport infrastructure, intermodal infrastructure and related issues related to SATS deployment

EPSCoR:  Depending on financial resources and other external constraints, the SATS Program will sponsor another workshop to foster research interaction between universities and researchers at NASA LaRC in preparation for the FY03 submittal cycle. In addition, specific opportunities will be announced on the SATS web site (http://sats.nasa.gov).

Competitions:  Follow-on competitions for university students are anticipated for FY 02-FY 05.

Opportunities will be announced through the standard distribution methods as well as on the SATS web site (http://sats.nasa.gov)
B.  Precollege Objectives

· Collaborate with NASA Langley Office of Education, the Aerospace Vehicles System Technology Program Office, the Aerospace Technology Enterprise, and the NASA Headquarters Education Division to produce and deliver comprehensive, multiple format precollege education messages about SATS and General Aviation.

· Partner with other education entities, especially NASA university grantees and other NASA education programs, to leverage exposure for General Aviation Programs.

· Provide content for NASA-produced video and web-based instructional materials.

The General Aviation Programs Office recognizes the need to reach the youth of today in order to have an educated and informed citizenry in the future.  At the same time, the office also recognizes its limitations.  The focus on research and development in the SATS program lends itself more to working with universities than with precollege classrooms or schoolteachers. Consequently, our office looks to the experts in NASA and in universities that deal regularly with the precollege community. Specifically, we will coordinate our activities with the Center Education Directors and their staff and the NASA Headquarters precollege staff. 

Among the ideas we have on how to coordinate with the other organizations are:

· GAPO offers to provide content, experts for interviews, images, and limited co-funding for the NASA Connect video series designed for precollege level classrooms.

· GAPO offers to work with the Centennial of Flight Education initiative through NASA Headquarters to provide content on general aviation and new aviation technologies.

· GAPO offers to provide content and ideas for the National Space Grant Directors Aeronautics Working Group's precollege activity.

· GAPO offers to work with the Civil Air Patrol (CAP), the Experimental Aircraft Association (EAA) Young Eagles, and other youth oriented education activities.

· GAPO will offer to send material and exhibits to the National Science Teachers Annual National and Regional conventions.

· GAPO offers to provide content, images, and expertise to NASA Explores.

· GAPO offers to cooperate with other NASA Langley Program Offices in conducting education and outreach activity, for example, with Aviation Safety, Aviation Vehicles and Systems Technology, and others.
C.  General Public and Informal Education Objectives

· Produce and deliver coherent, concise public education messages about SATS and General Aviation.

· Provide content and interviewees for OED’s Destination Tomorrow.

· Assist the Langley Office of Public Affairs and the Office of External Affairs with press releases, fact sheets, memos, and news items related to or concerning General Aviation and the SATS initiative.

· Design and produce SATS public exhibit materials and public literature (paper and electronic, using a variety of formats including web, video, CD, etc).

· Design a static exhibit suitable for the Virginia Air and Space Center and the Smithsonian's Air and Space Center.

· Work with other informal education organizations such as the Civil Air Patrol and the EAA's Young Eagles to incorporate SATS material.

· Leverage appropriate media sources to promote SATS to the general public—such as the Learning Channel, Public Broadcasting System, the Discovery Channel, etc.

D.  Aviation Community and Relevant Industry Objectives

· Produce and deliver concise SATS overviews that are suitable for the broader aviation community and for relevant industry.

· Engage relevant university departments, business and industry, state and local government agencies, and aviation groups in the SATS development process, using existing NASA programs where possible.

E.  Federal, State and Local Government Objectives

· Produce and deliver concise, accurate, high impact messages for various venues at federal, state, and local levels.

F.  Other General Aviation Related Organizations Objectives

· Coordinate and facilitate communications of the SATS message sets through professional, trade and consumer organizations such as:  

American Association of Aerospace Engineers (AAAE) 

Aerospace Industries Association of America (AIAA)

Aircraft Owners and Pilots Association (AOPA)

American Society of Engineering Educators (ASEE)

Aerospace States Association (ASA)

Experimental Aircraft Association (EAA)

General Aviation Manufacturer Association (GAMA)

National Association of State Aviation Officials (NASAO)

National Air Transportation Association (NATA)

National Business Aviation Association (NBAA)

National Intercollegiate Flying Association (NIFA)

Society of Automotive Engineers (SAE)

Small Aircraft Manufactures Association (SAMA)

V. Education and Outreach Completed or Planned Activities 

FY 01

· Revise and update the SATS University Plan as needed.

· Revise and update the General Aviation Programs Outreach Plan as needed.

· Write new material for the SATS web site and recommend a new design that will allow different types of users to access the information that is specific for their needs. (Completed in April 2001, on-going updates as needed)

· Design and deliver a General Aviation exhibit for the Embry Riddle University displays in Tallahassee, Florida and for their display at Sun and Fun 2001. (Accomplished) 

· Design, deliver and staff a General Aviation exhibit for the Danville VA Regional Airport. (Accomplished) 

· Coordinate a visit to Langley Research Center by aviation pioneer, Elinor Smith and producer Mike Laurence from Cinema 70 Productions in New York. (Accomplished) 

· Design and coordinate a General Aviation exhibit for the Langley Open House April 28, 2001. (Accomplished)

· Design and produce inexpensively shipped SATS exhibit material for Oklahoma’s SATS EXPO May 4-5, 2001.  Attend SATS EXPO to advise their economic development director on future exhibit plans. (Accomplished)

· Supply a list of states and contacts that have expressed interest in SATS to the NASA Langley Congressional Liaison.   (on-going as needed)

· Coordinate and produce the GAPO display at TGIR, Washington DC,  May 15-17, 2001. (Accomplished)

· Coordinate and oversee a research symposium at Langley Research Center May 17-19, 2001. (Accomplished)

· Design and deliver a General Aviation exhibit for the Weeks Air Museum in Miami, Florida for their Memorial Day Air Show, May 25-June 1, 2001. (Accomplished)

· Design and deliver and staff a General Aviation exhibit for West Virginia’s Teaming to Win conference, May 30-June 1, 2001. (Accomplished)

· Attend Department of Transportation Volpe Center forum convened to discuss NASA Langley, Volpe Center partnership, Boston MA, June 14-15, 2001. (Accomplished)

· Coordinate and produce the GAPO display for the Code R Hill Event, Washington, DC June 27-28, 2001. (Accomplished) 

· Work with the Aeronautics Blueprint team on education component, June-July 2001. (Accomplished) 

· Working with the AGATE Program, plan, coordinate, and produce Langley’s General Aviation contribution to the EAA AirVenture 2001 in Oshkosh, Wisconsin July 24-30, 2001.  Travel dates July 20 - August 1 for set up and tear down.  (Accomplished) 

· Design and produce portable exhibit material that can be shipped at low cost to any location where it is needed.  Duplicate the material to allow simultaneous or overlapping exhibits. (Accomplished)

· Working with a Ph.D. student from University of Nebraska's Aviation Institute, compile an oral history of the AGATE program to be used as a basis for more specific publications.  August - December 2001. (on-going)

· Produce SATS exhibits where requested for NASA and for other organizations, for example, the VA and NC State Fairs, the WV Clarksburg Air Show, the Middlesex County Air Show, MD state exhibit, and the AOPA conference.  (on-going)

FY 02

· In collaboration with the SATS Program Manager, develop and produce a short multimedia message to promote SATS to small and regional business owners.

· Write and produce a short, attractive and interesting brochure about NASA’s General Aviation Programs.

· Offer a SATS Education and Outreach forum at regional and national levels.
· Design and produce portable exhibit material that can be shipped at low cost to any location where it is needed.  Duplicate the material to allow simultaneous or overlapping exhibits.

· Work with the Office of Education to produce a precollege education multimedia message that can be released in preparation for the Anniversary of Flight.

· Communicate with the National First Flight Centennial Commission to leverage opportunities for education and awareness.

· Work with university partners to develop and produce a SATS message appropriate for undergraduates, graduate students, and faculty.

· Follow on research symposium, May 2002.

· Develop simple and effective electronic presentations for different audiences that can be delivered on the field by any informed SATS advocate, i.e. business and industry executives, state and local government officials, civic club leaders, health professionals that serve rural areas, and others as appropriate.

· Public exhibits and talks as needed.

· Communicate with aviation entities to leverage opportunities for SATS education and awareness.

FY 03

· Continue with activities begun in FY 01 and FY 02.

· Present SATS at every opportunity associated with the Anniversary of Flight celebration.

· Develop and deliver a 2003 Anniversary of Flight SATS and General Aviation exhibit, brochure, web site, and video.

· Produce an annual exhibit for the National Air and Space Museum and at the Virginia Air and Space Museum.

· Encourage SATS advocates to duplicate exhibit materials in their state science museums and other museums related to aviation.

· Develop and produce an entertaining, interesting segment about SATS that would be appropriate for the Discovery Channel, MTV, National Geographic Explorer, and special news programs like 20/20, 60 minutes, 48 hours, Dateline NBC, and others.

· Work with NASA Education personnel to produce teacher resources dedicated to SATS and general aviation.

FY 04

· Continue with activities as in previous years.
· Host a national Education and Outreach conference for SATS in conjunction with an organization already having a conference, such as the Aerospace States Association,  the National Science Teachers Association, the Council on Undergraduate Research, the National Science Foundation, etc.
· Continue to develop specific education materials and presentations for various segments of the SATS community.
· Prepare a comprehensive, layman’s terms message to explain the SATS proof of concept history and results.
FY 05

· Continue with and follow up on successful activities from previous years.

· Deliver the SATS proof of concept history and success to as many segments of the population as possible, leveraging opportunities for multiple venues and audiences.

· Work with precollege educators to initiate pilot training for all high school students, similar to the Driver’s Education curriculum available nationwide through public and private systems.
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