
NASA Innovation 

and Technology 

Preliminary Planning

Robert D. Braun

NASA Chief Technologist

March 4, 2010 1



Outline

ÅNASA Innovation and Technology Initiative

ÅNASA Office of the Chief Technologist

ÅSpace Technology Program
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NASA Innovation Initiative Goals*
ÅRevitalize NASA as a preeminent R&D organization 

through significant investment in longer term 
technical or process innovations

ÅEncourage innovative application of NASA 
capabilities to address broader national needs
such as energy, weather and climate, Earth 
science, health and wellness, national security, 
and STEM education 

ÅStimulate a vibrant commercial space sector
through helping to create new types of 
engagement, creation of new markets, and 
investments in future technologies 

ÅDŜƴŜǊŀǘŜ ŜȄŎƛǘŜƳŜƴǘ ŀōƻǳǘ b!{!Ωǎ ǿƻǊƪ ōȅ 
investing in a large number of highly creative 
activitieswith potential for disruptive 
breakthroughs

ÅProvide exciting hands-on work for students and 
new employees
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Attributes of a Reinvigorated Innovation and  
Technology Program

Å ISS Utilization Extended, likely to 2020 or beyond*
ï Implement priorities of Life and Physical Sciences community
ï Fully utilize ISS as a test bed for exploration, science and technology advances
ï Fundamental and applied research to improve crew health and performance for long-

duration missions and development of countermeasures for microgravity effects
ï Promote the use of ISS as a National Laboratory by a variety of government and non-

government organizations for the conduct of research across an array of science and 
engineering disciplines, some of which is anticipated to have terrestrial applications.

Å Early Stage Innovation and Game-Changing Technology
ï An emphasis on non-mission-focused innovation and technology development

Å Expanded Commercial Sector Engagement
ï NACA-like approach to developing investment strategy and partnerships to open long-

term commercial markets

Å NASA Innovation Applied to Broader National Needs
ï Leverage NASA capabilities and technology for applications in energy, weather and 

climate, Earth science, health and wellness, and National security

Å Technology Innovation for Flexible Human Exploration Capabilities* 
ï Provide critical capabilities needed to implement various options examined by the 

Augustine Committee to extend human presence beyond low Earth orbit

Å Precursor Demonstrations and Flight Testing*
ï Demonstrate prototype systems and key capabilities on international robotic missions 

to reduce risk for future human exploration and more ambitious science missions

4ϝ¢ŜŎƘƴƻƭƻƎȅ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ b!{!Ωǎ Ƴƛǎǎƛƻƴ ŘƛǊŜŎǘƻǊŀǘŜǎ ŀǊŜ ƴƻǘ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ



Human Mars Exploration

Å Without technology investments, the mass required to initiate a human Mars mission in LEO 
is approximately eight times the mass of the International Space Station

Å Technology investments of the type proposed in the FY 2011 budget are required to put 
such a mission within reach
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Å The Space Technology Program shall advance non-mission-focused technology 
currently at low-to-mid Technology Readiness Levels (TRLs), in some cases to 
flight-ready status.

Å ¢ƘŜ {ǇŀŎŜ ¢ŜŎƘƴƻƭƻƎȅ tǊƻƎǊŀƳ ǎƘŀƭƭ ƳŜŜǘ ǘƘŜ bŀǘƛƻƴΩǎ ƴŜŜŘǎ ŦƻǊ ƴŜǿ 
technologies to support future NASA missions in science and exploration, as 
ǿŜƭƭ ŀǎ ǘƘŜ ƴŜŜŘǎ ƻŦ ƻǘƘŜǊ ƎƻǾŜǊƴƳŜƴǘ ŀƎŜƴŎƛŜǎ ŀƴŘ ǘƘŜ bŀǘƛƻƴΩǎ ǎǇŀŎŜ 
industry in a manner similar to the way NACA aided the early aeronautics 
industry. There shall be multiple customers for Space Technology program 
products.

Å The Space Technology Program shall employ a portfolio approach to innovation 
that ensures opportunities for technology investment and maturation over the 
entire TRL spectrum.

Å The Space Technology Program shall sponsor research in academia, industry, 
and NASA field Centers based on the quality of research proposed at those 
institutions and in a manner that supports competition and balance. 
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TRL 1 2 3 4 5 6 7

ÅSystem Concepts and Analyses

ÅFoundational Disciplinary Advances

ÅTechnology Enablers

ÅBenefits/Feasibility Assessments

ÅNew Capabilities 

(Systems & Subsystems, Not Components)

ÅLarge Scale

ÅQuantitative Performance

ÅHardware Validation

ÅRisk Results in Moderate Failure Rate

ÅRelevant Environment Testing

Å7120 Flight Processes

ÅNot Mission Specific Technology

Å25% Cost Share Req. for Flight Tests

Crosscutting 

Capability Demo.

Early -Stage 

Innovation

Game-Changing 

Technology

NASA Space TechnologyProgram Elements



NASA Space Technology Program Elements

1) Early-Stage Innovation: Creative ideas regarding future NASA systems 
and/or solutions to national needs. Includes Space Technology Graduate 
Fellowship program.

2) Game Changing Technology: Prove feasibility of novel, early-stage idea 
that has potential to revolutionize a future NASA mission and/or fulfill 
national need.

3) Crosscutting Capability Demonstration: Maturation to flight readiness of 
cross-cutting capabilities that advance multiple future space missions, 
including flight test projects where in-space demonstration is needed 
before the capability can transition to direct mission application.
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