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Presenter
Presentation Notes
The Nobel Prize physicist Murray Gell-Mann once said, “Imagine how hard physics would be if particles could think.” In airspace research, the particles are aircraft and they do think.  Actually, it’s not the individual aircraft that needs to think, it’s the entire trajectory.  And furthermore, large numbers of trajectories need to think in concert. What you are going to hear today is a description of our approach to understanding the systemic or bulk properties of the airspace that emerge from all of these interacting trajectories. Examples of bulk properties from other fields include traffic jams and frozen or liquid phases of matter.  In airspace these properties appear as congestion and inefficiencies.  I will also describe our use of agent-based methods for imbuing trajectories with economic objectives as well as an innovative means for separating them for the purpose of understanding airspace bulk properties.  The result I’ll share is early evidence of transitions between states, or “phases” of the airspace system. 

My firm, NextGen AeroSciences, comprised of Jim Herriot, Bill van Valkenberg, and Bruce Holmes has been working with NASA in the Airspace Program.  
Natalia Alexandrov is our Technical Monitor:  Our subject matter experts includes Dres Zellweger, Rick Shay, and Ken Seehart.  The project is run in collaboration with the National Institute of Aerospace in Hampton, Virginia.
	



Topics

• Lessons Learned (1990-2006)
– AGATE
– ERAST
– GAP
– SATS

• Applications to Future Government – Industry – Academia
Pre-competitive Collaboration

• Summary Remarks
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This presentation offer my views  on partnership design and operations, 
through the lens of past government-industry-academia collaborations.



Lessons Learned

• System-Level Advancement
• FAA leadership
• Governance
• JSRA – OTA structures
• Cost-sharing
• Learning curve for partnership
• Third-party facilitation
• Legacy products
• Integrate suppliers in collaboration
• Commercialization acceleration
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Motivation for Industrial Collaboration

• A large underserved market opportunity exists
for personal on-demand (mobility) air transportation (ODM) 

• ODM is “strategic” or “blue ocean1” in the sense
that it stimulates new, previously unreachable demand

• The lessons of the first-to-market
have been learned (e.g., DayJet, SATSair)

• Many past barriers to air taxi market success
have been lowered
(markets, logistics, business models)

• New barriers exist
(propulsion, cost, automation, airspace)

• The market is in need of very new solutions
• The solutions generate

significant value for our nation
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1 Kim and Mauborgn, Blue Ocean Strategy



A $2+ Billion Bottom Line
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Constellation of NASA-Industry-FAA 
Investments

AGATE Alliance
1994-2001

GAP Project
1995-2000

SATS Project
2001-2005

Outcome: Technology, Regulatory Policy, 
Infrastructure Investment supporting 
expanded use of community airports
and smaller aircraft for public 
transportation; 
however, we did not go far enough.
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Presentation Notes
From: <http://www.nianet.org/pressreleases/CASR_022306.php>
February 23, 2006 - The National Institute of Aerospace (NIA) today announced the release of a new report titled “Research and Development for Safe, Secure and Affordable Air Transportation for Every Community in America.” The report provides a national research strategy to develop and demonstrate technologies that will enable small aircraft using existing underutilized community airports to provide a viable air service option for travel between communities separated by 200 to 800 miles. 
This is companion to the NIA report “Responding to the Call: Aviation Plan for American Leadership” that was delivered to the United States Congress in April 2005. That report documented a comprehensive plan for federal investment in civil aeronautics research, developed by a national team of industry and academic experts. 
“The United States has an exciting opportunity to develop and implement a new generation of air service that can link thousands of communities in America that do not have commercial air service today,” stated Dr. Robert E. Lindberg, NIA President and Executive Director. “New aircraft are being designed today to provide such service, and new service providers are just beginning revenue-generating operations. However, continued research is critical to overcoming the remaining impediments to achieving this vision of the future. Direct flights of small aircraft between existing small community airports could spur new economic growth in the same way that growth was driven by railroads in the 19th century and by major airport hubs in the 20th century.” 
In the fall of 2005, NIA assembled a national team of industry and academic experts in small aircraft systems to define a comprehensive research and development strategy, including roadmaps and budgets, to enable such a new transportation capability for America. This report is the product of that effort. Copies of this report are being delivered to key decision makers within the Executive and Legislative branches of the Government, to industry leaders, and to government agencies responsible for research in aeronautics. 



Sample Legacy Products of AGATE

Industry 
Design 

Guidelines

Crashworthiness

Lighting 
Protection

RTM 
Manufacturing

Ice Protection 
Systems

Standards for 
Systems and 
Architectures

Composite 
Systems 

Qualification

AGATE Databus

Electronic Engine 
Controls for Piston 

Engines

Regulatory 
Satisfaction

AC 23.1309 and 
.1311 for Glass 

Cockpits

AGATE Databus

Unified Flight 
Training 

Curriculum
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And many more…



Today: U.S. On-Demand Air Carrier Models

Business Models
(Parts 91K, 125, 121, 135)
• Branded Charter
• Brokered Charter
• Fractional
• Subscription Transport
• Jet Card
• Equity-building Jet Card
• Leasing
• Networked Air Taxi, per-seat
• Prop Card
• Pure Charter
• Corporate Shuttle
• Ride Sharing
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Presenter
Presentation Notes
Entrepreneurs and venture capitalist from all backgrounds have recently announced or are planning to make announcements to offer regional air taxi service using a new class of very light jets and advanced piston aircraft.
These are the first of the innovators in air transportation services that are discovering how to aggregate smaller numbers of travelers in the thinner markets of the so-called “Long Tail” in new markets.
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21st Century Labs and Alliance Strategies

The 21st Century model for innovation requires efficient collaborative processes.

The 20th Century Innovation Life Cycle
(Integrated within the innovation organization)

Science &
Basic Research

Applied
Research

Technology
Development

Product
Design

Certification &
Regulation Operation Recycle

Science &
Basic Research

Applied
Research

Technology
Development

Product
Design

Certification &
Regulation

Operation

Recycle

21st Century
Innovation

Organizations
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A March 2007 white paper (by Doug Dwoyer) explains the distinctions between the 20th and 21st century models for innovation.  The basic distinction is that the 20th century model aggregated the steps in the innovation process, frequently within one organization.  In the 21st century model, the components of the process are disaggregated and the role of 21sst century innovation organization is to re-aggregate those components through various means, including alliances.  Thus, the first step toward an innovation goal is to establish the strategies for this re-aggregation.
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Alliance Strategy
(An Historical Example)

A Constellation
of Alliances led to the
public good outcome
sought by NASA
and new industrial capacity
deployed by 
industry

AGATE

SATS

SBIR &
STTR

State
SATSLabs

General
Aviation
Propulsion
Program

National
Design
Competition
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Presentation Notes
Ben Gomes-Casseres uses the term, “alliance constellations” to capture the idea that an alliance strategy will frequently result in the establishment of a group of alliances of various forms and purposes, in order to accomplish the overall purpose of an alliance strategy.  Paul Masson refers to the same idea as an “alliance of alliances.”
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Innovation Alliance Strategies
Design Architecture

R&T Providers

Standards & 
Certification

Solution Seekers/
End Users

Supply
Chain(s)

Finance

If you’ll build it,
we’ll buy it.

If you’ll finance it,
we’ll build it.

Key:
Start here

If you’ll buy it,
we’ll finance it.

If you’ll need it,
we’ll do the research.

If you’ll write standards,
we’ll finance it.

If you’ll do the research,
we’ll finance it.

If you’ll write standards,
we’ll use them.

If you’ll do the research,
we’ll build it.

10/21-22/2015 NASA-FAA Emerging Technologies Workshop

Presenter
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The strategy for development of an alliance can be provoked by asking and answering the questions in the chart.  Other questions will emerge as well, but these are the key questions.  By starting with the question around what is needed by the solution seekers and end users, the rest of the questions can follow.  In some circumstances, NASA’s role is to education the solution seeker community about (1) the need about which they may not yet be clear, and (2) the legitimacy of their community voice on that need.



Bottom Lines

• The global demand for democratized, distributed air mobility
vastly exceeds the supply, globally.

• We have lived through one of the largest industrial-governmental 
collaborations focused on air mobility innovation (1990-2006).

• Lessons learned apply to today’s challenges.
• Need for mobility solutions is greater than 20 years ago.
• Common industry voice is vital.
• Collaboration will accelerate the path

to commercial opportunities.
• Design a constellation of collaborations
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