Source: https://mars.nasa.gov/mars2020/
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Innovation Drives Technology....
gy . Laser for SHERLOC (Photon Systems, Inc.)

. Space suit material calibration target for SHERLOC (ENGI-MAT)

High-rate, high-energy-density, lithium-ion
Witness plate assemblies rechargeable batteries (Yardney/Eagle Picher)

(Honeybee Robotics, Ltd.)

MEDLI2 (Mars Entry, Descent and

Landing Instrumentation 2)
MEDA (Mars Environmental

Dynamics Analyzer)

. TRN (Terrain Relative Navigation)

Six-axis force-torque transducer
(ATI Industrial Automation, Inc.)

Robotic arm
(Motiv Space Systems)

Lander Vision
System (JPL)
Dust mitigation tool

(Honeybee Robotics, Ltd.) ) .
. MOXIE (Mars Oxygen In-Situ . Scroll compressor (Airsquared)

Resource Utilization Experiment)
These Mars Rover

technologies are also useful
here on Earth for everything
from safer autonomous

Synthesizing Flight Software (FSW) Discrete Controllers
from Formal Specifications (JPL)

vehicles to helper robots in

Flight hospitals. To learn more,
‘ CIF . STRG . SBIR/STTR ‘ Opportunities visit spinoff.nasa.gov.




Source: https://www.space.com/nasa-artemis-1-moon-mission-cubesats (image
credit to NASA/Corey Houston)
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https://www.nasa.gov/webbfirstimages
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Good ideas can come from
anywhere.

And we use all the tools at our
disposable to find the best ideas from
diverse sources and to nurture them
to become true innovations.




The Early-Stage Innovation and Partnerships (ESIP) Portfolio empowers a community of innovators pioneering aerospace research and

transformative technology ventures. It enables NASA’s mission.and invigorates our economic future.

Working together, ESIP amplifies the value and impact of STMD’s and NASA's early-stage technology development
and tech commercialization programs. Each of ESIP’s programs and activities play an important role in this work.

NASA Innovative
Advanced
Concepts

Nurtures visionary ideas

Space Tech
Research Grants

Challenges the spectrum

CIF/ECI

Center Innovation
Fund / Early
Career Initiative

Stimulate and encourage

Prizes,
Challenges, &
Crowdsourcing

Makes opportunities

Early-Stage
Innovation and
Commerce

Advances joint priorities

Small Business
Innovation Research
| Small Business
Technology Transfer

Engages small

Technology
Transfer

Ensures that innovations

that could transform future o academic researchers  creativity and innovation available for public and il pilots to developed for exploration

NASA missions by to making science, space  within the NASA Centers participation in NASA under-represented institutions, and and discovery are

engaging America’s travel, and exploration and Early Career research and technology communities, academic entrepreneurs in maximizing the benefit to

innovators and more effective, affordable,  leaders. solutions to support. research and public private  technology R&D that meet the Nation and enabling

entrepreneurs as partners  and sustainable. partnerships. NASAneeds and couldbe  spinoffs.

inthe journey. commercialized.

30+ grants 300+ grants with ~140 projects 40 ~10 pilot >500 contracts >1,500 Active
axlly dozens of across NASA Pefiies investments/ with hundreds of Patents &

universities Centers projects small businesses >700 Licenses

- Cross-Cutting Activities --
nd Accessibility (DEIA) ¢ I-Corps and Entrepreneurial Projects

Diversity, Equity, Inclusi




Common Challenges for Nurturing Innovation

(1) How to gather the best ideas from wherever they are
(2) How to encourage ecosystems and collaboration for impact

(3) How to balance investing in those things that could have
near term payoff and those things that might require more
patience and risk

(4) How to move ideas forward to real commercial or infusion
impact and

(5) How to be at the cutting edge in building innovation capacity
to deliver more than we have been able to in the past.




ESIP Strafegic Framework

American aerospace innovation enables NASA's mission and invigorates our economic future

Empower a community of innovators spearheading aerospace research and game-changing technology ventures

i Goal4

Early-Stage Investments Breadth of Innovators Transition Pathways Program Champion
Curate a diversified portfolio of Build and nurture diverse Expand access to new and Grow support for the portfolio by
ambitious, risk-informed early- communities across the existing technology transition communicating its transformative

stage technology investments portfolio's R&D cycle pathways impact and potential




Goal 1: Early Stage

Investments




Common Challenge: Balancing
investments in projects that address

NASA's needs with higher risk ideas that

may not have an obvious application

for topically-driven solicitations that might
be tied to a clear need or application, as
well as open solicitations that allow for
higher risk or out of the box ideas

I/6-things-to-know-about-nasas-ingenuity-mars-

helicopter

10


https://www.nasa.gov/feature/jpl/6-things-to-know-about-nasas-ingenuity-mars-helicopter

Goal 2: Breadth of

Innovators
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MEMBER UNIVERSITIES

Leaf Dry Mass (m?): +17%
Stem Dry Mass (9): +105%
Petiole Length (cm): +115%

Stanford A

Berkeley — °faniotd — S UF 515

University

Common Challenge: Being the hub-and-
spoke of the ecosystem

Lesson Learned: Harness the power that
NASA has in convening different research
communities by (1) using solicitations and
funding opportunities to incentivize
collaboration between innovators and (2)
providing the NASA expertise to glue it
together.

C“omrol

More info:

https://cubes.space/divisions/fpsd
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Image Crediit: NASA / Norah Morgn

Challenge: Bei»[)g;th'éy hub-
e of the ecosystem

Lesson Learned: Investing in the
talent pipeline by leaning into
hnology development programs
hat put early career innovators in
t%er seat to lead public private
partnerships across government,

ind\{stry and academia

13


https://www.nasa.gov/faces-of-nasa/paromita-mitra/

Goal 3: Transition

Pathways
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SKYRE’s H2RENEW™ s
available on the commercial
market

Common Challenge: Encouraging
collaboration through co-investments

Lesson Learned: It's important for
potential customers to have “skin in the
game”, whether through funding or other
forms of support. Require matching
funding.

Image cleared for use in SBIR success story: https://sbir.nasa.gov/success-
stories/electrochemical-system-recovers-hydrogen-and-helium-rocket-engine-tests
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Common Challenge: Encouraging
collaboration through co-

investments

Lesson Learned: To encourage
transition co-develop a plan with the
customer—even though we are
paying for the investment. That tight
relationship between the technology
development direction and customer
is the secret sauce for this transition
vehicle.

https://science.nasa.gov/science-news/biological-physical/nasa-selects-proposals-to-
conduct-fluid-physics-flow-boiling-experiments-on-the-international-space-station
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https://science.nasa.gov/science-news/biological-physical/nasa-selects-proposals-to-conduct-fluid-physics-flow-boiling-experiments-on-the-international-space-station

Common Challenge: Transitioning ideas to
the next phase — training people and
teams and ensuring ownership.

Lesson Learned: Actively engage the
ecosystem to encourage spinoffs of our
technologies to other applications.

https://technology.nasa.gov/virtual-event/startup-nasa-series-canopy-

aerospace, https://canopyaerospace.com/
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https://technology.nasa.gov/virtual-event/startup-nasa-series-canopy-aerospace
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Goal 4: Program

Champion
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enabling the ecosystem to work seamlessly
together, and taking people and leaders along

https://www.nasa.gov/feature/new-solar-arrays-to-

power-nasa-s-international-space-station-research
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https://www.nasa.gov/feature/new-solar-arrays-to-power-nasa-s-international-space-station-research
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https://www.nasa.gov/specials/apollo50th/back.html

