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Grand Challenges (DRAFT)

Make space part of our Manage space as a
routine environment. .. natural resource...

Gain knowledge 0Of
climate change and
natural disasters

Achieve fast and
economical space
transportation
Provide

| economical
energy on
demand

Enable in-space
commercial/
marketable services

Improve Knowledge
of the near-earth
environment

- Improve spacecraft
safety and protect
astronaut health

= Communications that enable
Invent the materials of

| virtual presence
exploration using in-situ
manufacturing

July 13, 2010 www._nasa.gov/oct

Quests of
the Future. ..

® .. Exploit machine
+/ ~<d intelligence/robotic
autonomy

Understand
laws of the

universe

Discover life and
earth—like worids




s+ Space Technology Roadmap Areas

1. LAUNCH PROPULSION
SYSTEMS

2. IN-SPACE PROPULSION
SYSTEMS

3. SPACE POWER AND
ENERGY STORAGE SYSTEMS

4. ROBOTICS, TELE-
ROBOTICS, AND
AUTONOMOUS SYSTEMS

5. COMMUNICATION AND
NAVIGATION SYSTEMS

6. HUMAN HEALTH, LIFE
SUPPORT AND HABITATION
SYSTEMS

7. HUMAN EXPLORATION
DESTINATION SYSTEMS

8. SCIENTIFIC INSTRUMENTS,
OBSERVATORIES, AND
SENSOR SYSTEMS

9. ENTRY, DESCENT, AND
LANDING SYSTEMS

10. NANOTECHNOLOGY

11. MODELING, SIMULATION,
INFORMATION TECHNOLOGY
AND PROCESSING

12. MATERIALS, STRUCTURAL
AND MECHANICAL SYSTEMS,
AND MANUFACTURING

13. GROUND AND LAUNCH
SYSTEMS PROCESSING

14. THERMAL MANAGEMENT
SYSTEMS




Building Disruptive and Game Changing Téchnology "(’?%“

. .. . cyea- Transformational
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Radiation Shielding
Expandable
Structures
Robotic Repair
Engineered Materials

New and Innovative
Space Technologies and
Mission Capabilities Examples of

' New Technologies

Small Satellites

Synthetic Biology




Larger Spacecraft Excel at:

Large Diameter Sensors, Optics, Antennas, Detectors
Large Scale Investigations, Several Instruments
Lower.calculated risk per individual mission

Lower cost pegkilogram

If New Technology Sooner Lowers Cost of Flagshlp Mlssi‘bn

Smaller Teams, Fewer Interfaces, Improved CoIIaboratlon

ADVANCES IN MINIATURIZATION ARE CLOSING THE GAP




Synthetic Biology

[(Disruptive Tech

Food Production
Biological-ISRU
Advanced Sensors
Advanced Materials

Life support loop-
closure

Space Medicine
Life Detection

CrinntHfAr- Nicrnviary

Vision: To harness biology in reliable, robust, engineered systems to support NASA’s exploration and
science missions, to improve life on Earth, and to help shape NASA’s future




Smart Autonomous Bioanalytical Labhoratory (SABL)
Hardware Elements

Specimen Habitat
Sample Handling
Process Monitoring
Process Control
Bioreactor

Mtg, Prod (scale up)
Appllcatlon/Utnlzatlon




SABL Planetary Laboratory Goncept -- (GeneLander Example)
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Technology and Innovation Strategy
... Addressing Global Needs

. Commercial,
echnology
DoD, NEIIENTY Entrepreneural

Competitiveness
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International Industry
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