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dational Differences

...design their systems ...reverse engineer Nature to understand the system
...use established frameworks to employ physical ...discover concepts and qualitative relationships before
laws quantitating

...use quality controlled components ...study diverse individuals with diverse components
...design PID controllers ...discover biased walks in chemotaxis
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Is of Biology

Sectional Anatomy of the Heart
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Four Mission Directorates

1. Aeronautics /

2. Human Exploration
and Operations

3. Science

4. Space Technology
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Cheat Sheet

e NASA research
opportunities are
announced on NSPIRES

— nspires.nasaprs.com

* Register on NSPIRES

e Subscribe to
annhouncements

* View past and current
solicitations

* Apply

2 August 2016

NSPIRES Home

» Solicitations

Getting Started
b NSPIRES Melp

» Getting an Account

Help Desk

1f you need heip o¢ have
any questions regarding
the NSPIRES website,
please contact the
NSPIRES Help Desk at
(202) 479-9376 Monday
through Friday, 8:00 AM
to 6:00 PM EST/EDT, or
by email at nspires-
help@nasaprs.com.

NASA W&Slm

Click for

NASA Research Opportunities

Supporting research in science and technology is an important part of NASA's overall
mission. NASA solicits this research through the release of various research
announcements in a wide range of science and technology disciplines. NASA uses a peer
review process to evaluate and select research proposals submitted in response to these
research announcements. Researchers can help NASA achieve national research
objectives by submitting research proposals and conducting awarded research. This site
facilitates the search for NASA research opportunities.

NASA Research

> Solicitations 7 Getting Started
Search for and view open, closed, past,
and future NASA research
announcements. The full text of the
solicitation announcements can be in NSPIRES. may

Evaluation System »

INSPIRES Time: Jul 20, 2016 10:34AM EDT

Member Login:

Username:

Password:

> Forgot Your Password?

> Registration Information

viewed and downloaded.

Solicitations and selected proposals for

years prior 10 NSPIRES i

January 1, 2005, were posted manually; Aw.vﬂ Management (SA)‘I) before they
S. See

therefore, some postings for years
2000-2004 may not be as complete as
those posted through the NSPIRES
system from 2005 to the present.

Research.gov

To submit & research proposal to NASA, N
individuals and the organizations with LS pavesy
which they are affilisted must be New NASA Grants and
register at any time. Regulations and Guidance
New reguiations and guidance has been
Otgumlltlw are reeu.r«s to have 3 releasec,
with the System for Conuaue Reding
can register in NSPIRE! NRA/CAN Proposer’s Guidebook
Registration Information for more Avdilable online
details on user and organization Sontioye Reading
reglstration. Gmail and NSPIRES e

Research.gov is 3

of federa
Research.gov is led by the National Science Foundation.

WARNING:

grant making agencies.

This is & U.S. Government computer. By accessing and using the computer system,
you are consenting to the use of system monitoring. Unauthorized use of, or access
to, this computer system may subject you to disciplinary action and criminal

prosecution.
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Four Mission Directorates

1. Aeronautics /

2. Human Exploration
and Operations

3. Science

4. Space Technology
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- Aeronautics

 Meet global demand
for air mobility

— environmentally
friendly

— sustainable

* Embrace
revolutionary
technology from
outside aviation
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Four Mission Directorates

1. Aeronautics /

2. Human Exploration
and Operations

3. Science

4. Space Technology
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n Exploration and Operations

Focuses on

* International Space
Station operations

* Development of
commercial spaceflight
capabilities

* Human exploration
beyond low-Earth orbit
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HEO Programs

* QOperations
— International Space Station
— Launch Services

— Space Communications and
Navigation (SCaN)

* Commercial Space Transportation
* Exploration Systems Development
— Space Launch System
— Orion Spacecraft
— Ground Systems Development
* Research and Technology
— Advanced Exploration Systems

— Space Life and Physical Sciences
Research and Applications

— Human Research Program

www.nasa.gov/directorates/heo/programs.html
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HEO: AES

* Crew Mobility Systems (Space Suits)

* Habitation Systems
* Vehicle Systems

* Foundational Systems
— Automated Propellant Loading
— Autonomous Systems and Operations
— Avionics and Software
— Delay/Disruption Tolerant Networking
— In-Space Manufacturing (ISM)
— Ka-Band Objects Observation & Monitoring
— Synthetic Biology Applications

 Robotic Precursor Activities

www.nasa.gov/content/aes-domains
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HEO: HRP

* Human Health
Countermeasures

e Behavioral Health &
Performance

* Exploration Medical
Capability

e Space Human Factors and
Habitability

* Space Radiation

www.nasa.gov/hrp/research
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ired Microgravity Exercise Concept

“Biolnspired Microgravity Exercise Concept”
2 August 2016

Key Question: Can we look to nature to
provide insights to how to generate up to 400 Ib
force in a compact exercise device without
using vehicle power?

Key Challenges Faced: Orion crew exercise is
highly resource-constrained - low mass, low
volume and completely unpowered solutions
were sought using a “biomimetic” approach

Task Summary: Innocentive Challenge was
run in 2015 with Human Research Program’s
(HRP) Advanced Exercise Concepts (AEC)
Project and Center of Excellence for
Collaborative Innovation (CoECI). 50 proposals
received, 1 winner selected.

Results: The Bio-Inspired Micro-Gravity Exercise
Concept (BIMGEC) was selected winner in
Innocentive competition (2016). Consists of 3
major systems; Force Generation, Force Variation
and Load Profile Variation. Uses notion of
‘chameleon’s tongue’ collagen helical spiral,
storing energy in a constant force spring.
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Four Mission Directorates

1. Aeronautics /

2. Human Exploration
and Operations

3. Science

4. Space Technology
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Science

* Explores
— the Earth
— solar system
— universe beyond

e Charts the best route
of discovery

* Reaps the benefits of
Earth and space
exploration for society



e Earth

* Heliophysics

* Planetary

* Astrophysics

Research Opportunities in Space and Earth Sciences
(ROSES) — 2015
Closes May 31, 2017
2 August 2016 19



Science: Earth

* Applied Sciences Program

— appliedsciences.nasa.gov

e Earth Science Technology
— esto.nasa.gov

2 August 2016

Next Generation AVIRIS Instrument
Completes Successful First Flight

NASA satellite data on harmful algal blooms such as this recent
bloom in Lake Erie help local authorities assess public health
risks and target responses.

Credits: NASA
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cience: Heliophysics

Natiora Aworatics ard Space AGminswaton @

To Achieve:
The Understanding of
the Sun and Its Inter-

Future ﬂ
Missions:

Studying the:
< Vetosphere actons it e Eart
* Solar Wind System,
« Geaspace Coupling Including Space
* Solar Weather
* Space Weather -
» Heliophysics System Observatory (MSO) CD
» Virtual Obsarvatores/Archives O
\_ Low Cast Accass to Space ) —
HELIOPHYSICS: >
Connected e
Systems O
Science @)
\ Y Cenmr _qc>
Cemer (&q St v * Sugporting Research and Technology ) Our Dynamic
* Guest Imussgatue Program TN s “.“W (TR&T) el Space Environment:
« inteqrated Space Weather Analysis s and Aralysis ' — Heliophysics Science
o ) \Segen y ol
Roadmap for
2014-2033

science.nasa.gov/media/medialibrary/2015/04/07/2014 HelioRoadmap_Final_Reduced.pdf
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Return Flight

Landing

AN Entomopter on Mars

An Entomopter is a vehicle that flies through
the generation of lift in a fashion similar to
that of an insect. It is based on very low
Reynolds number aerodynamics and can be
applied to flight on Mars.

anding ‘&_.SalmpVe
Gathering

At very low Reynolds numbers lift generation
mechanisms are unique to insects and
applying this to the Mars environment would
enable:

An Entomopter to have the ability to take
off, fly, land and possibly hover.

An Entomopter to be capable of slow
flight and precision flight control.

The Mars environment may be ideal for
Entomopter flight:

— Low atmospheric density means a larger
vehicle (= 1 m wingspan) is in the same
very low reynolds number environment as
insects on earth, which reduces the need
for miniaturization, increases lifting
capacity

— Low gravitational force (1/3 that of Earth)
increases the potential flapping frequency
and reduces the required wing loading

Courtesy: Anthony Colozza



cience: Astrophysics

* Balloon program

— www.nsbf.nasa.gov/index.h
tml

* Sounding rocket program

— rscience.gsfc.nasa.gov/inde
X.html

e Astrophysics Division
Technology

— science.nasa.gov/technolog
y/astrophysics-division-
technology/

2 August 2016

science.nasa.gov/astrophysics/
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Four Mission Directorates

1. Aeronautics /

2. Human Exploration
and Operations

3. Science

4. Space Technology

2 August 2016 25



Space Technology

Rapidly

— develops

— innovates

— demonstrates

— infuses
Technologies

— revolutionary

— high-payoff
Enable NASA's future
MISSIONS

Provide economic benefit
to the nation




STMD Programs

. CENTENNIAL CHALLENGES

. CENTER INNOVATION FUND

. FLIGHT OPPORTUNITIES

} 9 Launch Window

June 2-12

«  GAME CHANGING DEVELOPMENT (GCD) ——A T 4 < WwnasagoulldsD S

. NASA INNOVATIVE ADVANCED CONCEPTS (NIAC)

. REGIONAL ECONOMIC DEVELOPMENT

. THE SMALL BUSINESS INNOVATION RESEARCH
(SBIR) AND SMALL BUSINESS TECHNOLOGY
TRANSFER (STTR)

. SMALL SPACECRAFT TECHNOLOGY PROGRAM

. SPACE TECHNOLOGY RESEARCH GRANTS

. TECHNOLOGY DEMONSTRATION MISSIONS (TDM)

www.nasa.gov/directorates/spacetech/programs
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http://www.nasa.gov/directorates/spacetech/centennial_challenges/index.html
http://www.nasa.gov/directorates/spacetech/innovation_fund/index.html#.VQb6gUjJzyE
http://www.nasa.gov/directorates/spacetech/flight_opportunities/index.html#.VQb6AEjJzyE
http://www.nasa.gov/directorates/spacetech/game_changing_development/index.html
http://www.nasa.gov/directorates/spacetech/niac/index.html#.VQb6I0jJzyE
http://www.nasa.gov/directorates/spacetech/regional_economic_development
http://www.nasa.gov/directorates/spacetech/sbir_sttr/index.html#.VQb6MkjJzyE
http://www.nasa.gov/directorates/spacetech/small_spacecraft/index.html#.VQb6QkjJzyE
http://www.nasa.gov/directorates/spacetech/strg/index.html#.VQb6T0jJzyE
http://www.nasa.gov/mission_pages/tdm/main/index.html#.VQb6XUjJzyE

STMD Solicitations

Space Technology Research, Development, Demonstration, and
Infusion (REDDI)

— October 1 release

Utilizing Public-Private Partnerships to Advance Tipping Point
Technologies Draft Appendix

— Responses due July 25, 2016
Early Stage Innovations NASA Research Announcement
— Proposals due July 1, 2016

Game Changing Development High Performance Spaceflight
Computing (HPSC) Processor (NNG161574410R) Presolicitation

— Comments on the draft solicitation due May 23, 2016

Space Technology Research Institutes Appendix
— Final appendix released on or about July 1, 2016

www.nasa.gov/directorates/spacetech/solicitations



Research Opportunities

* NASA research
opportunities are

announced on NSPIRES

— nspires.nasaprs.com

* Register on NSPIRES

e Subscribe to
annhouncements

* View past and current
solicitations

* Apply
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Conclusion

 The deep differences in design
principles between traditional
human-engineered systems
and biological systems at
various scales are a motivation
for biomimicry

* Biomimicry can be applied to
problems in all four of NASA’s
Mission Directorates

e NASA research solicitations are
posted in NSPIRES:
nspires.nasaprs.com
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