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NSTRF Core Values

Innovative space technology research while
building the skills necessary to become future
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Space Technology Research Grants -

Program Overview

Level Il Program Office: GRC

Acquisition Strategy

A ESI-STRO: NRA solicitation expected annually.
Awards are grants, cooperative agreements,
contracts or intra-agency transfers.

A NSTRF: Annual solicitation consistent with
academic calendar. Awards are training grants to
accredited U.S. universities. Selected candidates
perform graduate student research on their
respective campuses, at NASA Centers and not-
for-profit Research and Development (R&D) labs.

Objective: Accelerate the development of push
technologies through innovative efforts with high
risk/high payoff

A Early Stage Innovation -Space Technology

Research Opportunities (ESI-STRO): Low TRL
technology portfolio for groundbreaking research in
advanced space technology

A NASA Space Technology Research

Fellowships (NSTRF): Competitive selection of
U.S Citizen / permanent resident graduate students
developing promising technologies in support of future
NASA missions and strategic goals

Awards

A ESI-STRO: Typical 12 months awards at $250K.
100+ per year.

A NSTRF: Building up to 500 active students per
year.

Collaboration

A ESI-STRO: Proposals welcome from all sources,
including academia, industry, all U.S. government agencies
and non-profit organizations; teaming encouraged

A NSTRF: Each student is matched with a professional

advisor at NASA Centers or R&D Lab
4


http://ims.ivv.nasa.gov/mission_pages/constellation/stars/profiles/cuip_purdue.html

Chief Technologist

b e Deputy CT | = b e e !

Innovative Partnerships
Office

Financial Management

Communications

Strategic Integration

& Outreach
Early Stage Game Changing Crosscutting Capability
Innovation : Technology | Demonstration
Tech Demonstration Missions
Space Technology Research Grarits Game Changing Development (MSFC)
(GRC) (LaRC)
NIAC Edison Small Satellite Missions
SBIRSTTRARC) Franklin Small Satellite (ARC)
Centennial Challenge$SF¢ Subsystem Technology (ARC
Center Innovation Fund Flight Opportunities (DFRC)

Grants / Activities j Project / Activities / Projects / Activities /
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The Inaugural Solicitation and

Eligibility Requirements

Minimum Eligibility
Requirements for NSTRF11

NASA SPACE TECHNOLOGY RESEARCH FELLOWSHIPS (NSTRF) - U S Cltlzen or permanent reS|dent

Fall 2011 Fellowship Start

. Completed no more than twelve
months of fulltime graduate study

Call for proposals..........cooeviiiiiiiiiiieies December 29, 2010

Proposals due...........cceeeereniiiineieneieeeeeeieens :1eF)5r;Ja|:rR’d2§+2011 at in purSL“t of the degree that Would
Announcement of new fellowships.................. May 18, 2011 (target) be supported by the fe||owship_
Fellowship acceptance deadline................... May 27, 2011 (target)

Start date of fellowships.........civiier e August 1, 2011 (target)

. Must be enrolled as a fultime
al At SNRa 2N 520
proposing U.S. university for the
Fall 2011 term.

. An individual accepting this award
may not concurrently receive any
other Federal fellowship or
traineeship.

http://tinyurl.com/NSTRF1-OCT

Inaugural call cover page 5
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The Solicitation - Proposal Components

The student shall be the principal author of the Educational Research Area of Inqu
Goals, with minimal assistance from the current/prospective faculty advisor.

¢ Educational Research Area of Inquiry and Goals
Asummary of educational program objectives
Aresearch interests with associated relevant hypotheses
and possible approaches
Abenefits of proposed research
Abenefits of onsite NASA experience (option of
indicating Center preference)

/ ) Schedule of degree program

= Aproposed start and completion dates ﬁ? Curriculum Vitae (one page)

Aanticipated milestones % Ataculty advisor

Astudent

#1 Statement from faculty advisor (one page)
“”“?zf Aplanned use of faculty advisor allowance ] .
Alf applicable, brief description of ongoing or Four signed letters of recommendation
pending research awards from NASA that are Afrom academic advisor
NEBtFGSR G2 GKS addRSydQa 9 RAFMahgraguitymerghery & professionals |
of Inquiry and Goals. pAGK RSUGFAESR 1y26¢tS

‘7/ Transcripts
Aundergraduate
Agraduate

GRE general test scores




A Basis for Inspiration

* LAUNCH
PROPULSION

TAO1

SYSTEMS

SU\ 1D RoCKeT PROPULSION
SysTEMS

Propellants

Case Materials

Nozzle Systems

Hybrid Rocket Propulsion
Systems

Fundamental Solid Propulsion
Technologies

Liuip Rocker PROPULSION
SysTEMS

LH,/LOX Based

.

« RP/LOX Based

o CH /LOX Based

o Detonation Wave Engines
Closed Cycle)

o Propellants

o Fundamental Liquid

Propulsion Technologies
AIR BREATHING PROPULSION

SysTEMS
o TBCC
« RBCC

«  Detonation Wave Engines
Open Cycle
Turbine Based Jet Engines
Flyback Boosters)
o Ramjet/Scramijet Engines
Accelerators)
Deeply-cooled Air Cycles
Air Collection &
Enrichment System
Fundamental Air Breathing
Propulsion Technologics
ANCILLARY PROPULSION
SysTeEMS
o Auxiliary Control Systems
«  Main Propulsion Systems
cluding Engines)

o Launch Abore Systems

o Thrust Vector Control Systems

o Health Management &
Sensors

o Pyro & Scparation Systems

o Fundamental Ancillary

Propulsion Technologies
UNCONVENTIONAL / OTHER
PRoPULSION SVSTFMQ
Ground Launch Assist
Air Launch / Drop Systems
Space Tether Assist
Beamed Energy
Addition
Nuclear
« High Energy Density

Materials/ Propellants

Energy

A02 Froriision

ECHNOLOGIES

Cr(l".ll(;»’\l PHOPUL S
o Liquid Storable

o Liquid Cryogenic

o Gels

o Solid

o Hybrid

o Cold Gas/Warm Gas
«  Micro-propulsion

Non-CHEMICAL PROPULSION
o Electric Propulsion

o Solar Sail Propulsion

o Thermal Propulsion

o 'Tether Propulsion
Aovancep (TRL <3) PropuLsioN
TECHNOLOGIES

o Beamed Energy Propulsion

o Electric Sail Propulsion

o Fusion Propulsion

o High Energy Density Materials
.

Antimateer Propulsion
Advanced Fission
Breakthrough Propulsion
Sunmwum, TECHNOLOGIES
o Engine Health Monitoring & Safety
o Propellant Storage & Transfer
o Marerials & Manufacturing
Technologies
Heat Rejection

Power
* SPACE POWER &

rTA03 ENERGY STORAGE

Power GENERATION
o Energy Harvesting

Chemical (Fuel Cells, Heat Engines)
« Solar (Photo-Voltaic & Thermal)
o Radioisotope
« Fission
o Fusion

EnerGy SToRAGE
o Bartteries

« Flywh
o Regenerative Fuel Cells
Power MANAGEMENT &
DisTRIBUTION

e FDIR

e Management & Control

e Distribution & Transmission
o Wireless Power Transmission
o Conversion & Regulation
Cross CUTTING TECHNOLOGY

o Analytical Tools

«  Green Encrgy Impact

o Mulri-functional Structures
o Alternative Fuels

TAO4 i&2%iics

& AUTONOMOUS SYSTEMS

SeNSING & PERCEPTION

o Stereo Vision

e LIDAR

o Proximity Sensing

o Sensing Non-Geomerric Terrain

Propertics

o Estimating Terrain Mechanical
Propertics

o Tactile Sensing Arrays

o Gravity Sensors & Celestial Nav

o Terrain Relative Navigation

o Real-time Sclf-calibrating of

Hand-eye Systems
MosiLiry
o Simultancous Localiz. & Mapping
o Hazard Detection Algorithms
o Active [llumination
o 3-D Path Planning w/ Uncertaincy
o Long-life Extr. Enviro. Mechanisms
o Robotic Jet Backpacks
o Smart Tethers
o Robor Swarms
o Walkingin Micro-g
MANIPULATION
.
.
.
.
.

Motion Planning Alg, High DOF
Sensing & Control
Robor Arms (light, high strengch)
Dexterous Manipul., Robot Hands
Sensor Fusion for Grasping
Grasp Planning Algorithms
Roboric Drilling Mcchanisms
o Multi-arm / Finger Manipulation
o Planning with Uncertainty
HUMAN-SYSTEMS INTEGRATION
o Crew Decision Support Systems
o Immersive Visualization
o Distributed Collaboration
.
.

Multi Agent Coordination
Haptic Displays
Displaying Rar
AUT(‘NO MY
Spacecraft Control Systems
Vehicle Health, Prog/Diag Systems
Human Life Support Systems
Planning/Sc |\n$ul|ng Resources
Operations
Integrated Systems Health
Management
FDIR & Diagnosis
System Monitoring & Prognosis
V&V of Complex Adaptive Sys's
Automated Software Generation
Software Reliability
Semi Automatic Systems
AbTON Renpezvous & DockinG
Rendezvous and Caprure
o Low impact & Androgenous
Docking Systems & Interfaces

e Data to Humans

o Relative Navigation Sensors

o Robust AR&D GN&C Algorithms
&FSW

o Onboard Mission Manager

AR&D Integration & Standardiz.n
RTA SvsTems ENGINEERING

o Human safety

o Refueling Interfaces & Assoc. Tools

o Modular / Serviceable Interfaces

o High Perf,, Low Power Onboard
Computers

o Environment Tolerance

o Thermal Control

o Robor-to-Suit Interfaces

o Common Human-Robor Interfaces

o Crew Self Sufficiency

« COMMUNICATION

“-AOS & NAVIGATION

OpticaL Comm. & NAVIGATION
Detector Development
Large Apertures
Lasers
Acquisition & Tracking
Atmospheric Mitigation
ADIO FREQUENCY COMMUNICATIONS
Spectrum Efficient Technologies
Power Efficient Technologies
Propagation
Flight & Ground Systems
Earth Launch & Reentry Comm.
Antennas
INTERNETWORKING
Disruptive Tolerant Networking
Adaprive Necwork Topology
Information Assurance
Integrated Network Management
PosiTion, NAVIGATION, AND TIMING
Timekeeping
Time Distribution
Onboard Auto Navigation & Maneuver
Sensors & Vision Processing Systems
Relative & Proximity Navigation
Auto Precision Formation Flying
Auto Approach & Landing
INTEGRATED TECHNOLOGIES
Radio Systems
Ulera Wideband
Cognitive Networks
Science from the Comm. System
Hybrid Optical Comm. & Nav. Sensors
RF/Optical Hybrid Technology
RevoLuTIoNARY CONCEPTS
o X-Ray Navigation
o X-Ray Communications
o Neutrino-Based Navigation & Tracking
+  Quantum Key Distribution
.
.
.

-.-——-.o.-:ooo-.

Quantum Communications
SQIF Microwave Amplifier
Reconfigurable Large Apertures

AQG .z surrora

HABITATION SYSTEMS

EnvironmenTAL ConTroL & LiFe
SuppPORT SysTems & HasimaTion Sys.
Air Revitalization
Wiater Recovery & Management
Waste Management
Habitation
XTRAVEHICULAR ACTIVITY SYS
Pressure Garment
Portable Life Support System
Power, Avionics and Softw:
UMAN HEALTH & PERFORMANC
Medical Diagnosis / Prognosis
Long-Duration Health
Behavioral Health & Performance
Human Factors & Performance
ENVIRONMENTAL MONITORING, SAFETY
& EMERGENCY RESPONSE
o Sensors: Air, Water, Microbial, etc
ire: Detection, Suppression
Protective Clothing / Breathing
Remediation
ADIATION
Risk Assessment Modeling
Radiation Mitigation
Protection Systems
Space Weather Prediction
Monitoring Technology

s eee Tesemecces

R

TAQ7 &imsnon

DESTINATION SYSTEMS

IN-Situ Resource UTiLizaTion
o Destination Reconnaissance,
Prospecting, & Mapping

o Resource Acquisition
o Consumables Production
o Manufacturing & Infrastructure

Emplacement
SusTAINABILITY &
SUPPORTABILITY
o Logistics Systems
e Maintenance Systems
o Repair Systems
“Apvancep” Human MosiLiry
SysTEMS
o EVA Mobility
o Surface Mobility
o Off-Surface Mobility
“ADVANCED"” HABITAT SYSTEMS
o Integrated Habicat Systems
o Habitat Evolution
Mission OPERATIONS & SAFETY
o Crew Training
o Environmental Protection
o Remote Mission Operations
o Plancrary Safety
Cross-CuUTTING SYSTEMS
o Modeling, Simulations &

Destination Characterization
o Construction & Assembly
o Dust Prevention & Mitigation

TA08 * SCIENCE

INSTRUMENTS,
IOBSERVATORIES & SENSOR
SYSTEMS

REMOTE SENSING INSTRUMENTS /
SENSORS

o Detectors & Focal Planes
o Electronics

o Oprical Components

o Microwave
.

.

Radio
Lasers
Cryogenic / Thermal
OBSERVATORIES

o Mirror Systems

o Structures & Antennas

o Distributed Aperture

IN-SiTU INSTRUMENTS / SENSOR
o Particles: Charged & Neutral

o Ficlds & Waves

o In-Situ

Space Technology Roadmaps STR

TA09 (aone e |

AEROASSIST & ATMOSPHERIC ENTRY
Rigid Thermal Protection Systems
Flexible Thermal Protection Systems
Rigid Hypersonic Decelerators
Deployable Hypersonic Decelerators
Instrumentation & Health Monitoring
Entry Modeling & Simulation
Descent

Artached Deployable Decelerators
Trailing 1)cpf..,-.\mk Decelerators
Supersonic Retropropulsion

GN&C Sensors

Descent Modeling & Simulation
LanDING

Touchdown Systems

Egress & Deployment Systems
Propulsion Systems

ge Body GN&C

Small Body Systems

Landing Modeling & Simulation
VEeHICLE SYSTEMS TECHNOLOGY

o Architecture Analyses

o Separation Systems

o System Integration & Analyses

o Atmosphere & Surface Characterization

TA1 0 * NANOTECHNOLOGY ‘

ENGINEERED MATERIALS & STRUCTURES
o Lightweight Structures

o Damage Tolerant Systems

o Coatings

o Adhesives

o Thermal Protection & Control
ENERGY GENERATION & STORAGE

o Energy Storage

o Encrgy Generation

PROPULSION

o Propellants

o Propulsion Components

o In-Space Propulsion

Sensors, ELecTroNics & DEevices
o Sensors & Actuators

o Nanoclectronics

o Miniature Instruments

TA11

TION, INFORMATION

[TECHNOLOGY & PROCESSING

© MODELING, SIMULA- |

TA13 e

SYSTEMS PROCESSING

COMPUTING

o Flight Computing

o Ground Computing

MobELING

o Software Modeling & Model-Checking

o Integrated Hardware & Software Modeling
o Human-System Performance Modeling

o Science & Engincering Modcling

o Frameworks, Languages, Tools & Standards
SIMULATION

o Distributed Simulation

o Integrated System Lifecycle Simulation

o Simulation-Based Systems Engineering

o Simulation-Based Training &

Decision Support Systems

INFORMATION PROCESSING

Science, Engineering & Mission Data
Lifecycle

Intelligent Data Understanding
Semantic Technologies
Collaborative Science & Engincering
Advanced Mission Systems

TA12

* MATERIALS, STRUC-
TURES, MECHANICAL

SYSTEMS & MANUFACTURING

MATERIALS

St

M

Design & Analysis Tools and Methods

o Reliability / Lifc Assessment / Health
Monitoring

e Certification Methods

MANUFACTURING

o Manufacturing Processes

o Intelligent Integrated Manufacturing and
Cyber Physical Systems

o Electronics & Optics Manufacturing Process

o Sustainable Manufacturing

Lightweight Structure
Computational Design

Flexible Material Systems
Environment

Special Materials
RUCTURES

Lightweight Concepts

Design & Certification Methods
Reliability & Sustainment

Test Tools & Methods
Innovative, Multifunctional Concepts

ECHANICAL SYSTEMS

Deployables, Docking and Interfaces
Mechanism Life Extension Systems
Electro-mechanical, Mechanical &
Micromechanisms

Cross-CuTTiNG

Nondestructive Evaluation & Sensors
Modcl-Based Certification &
Sustainment Methods

Loads and Environments

TECHNOLOGIES TO OPH‘AI/E THE

OrerationaL LiFe-CycLe

o Storage, Distribution &
Conservation of Fluids

o Automated Alignment, Coupling,
& Assembly Systems

o Autonomous Command &
Control for Ground and Integrated
Vehicle/Ground Systems

ENVIRONMENTAL AND GREEN

TECHNOLOGIES

« Corrosion Prevention, Detection,
& Mitigation

o Environmental Remediation &
Site Restoration

o Preservation of Natural Ecosystems

o Alternate Energy Prototypes

TECHNOLOGIES TO INCREASE RELI-

ABILITY AND MISSION AVAILABILITY

o Advanced Launch Technologies

o Environment-Hardened Materials
and Structures

o Inspection, Anomaly Detection
& Identification

o Fault Isolation and Diagnostics

Prognostics Technologics

o Repair, Mitigation, and Recovery
Technologies

o Communications, Networking,
Timing & Telemetry

TECHNOLOGIES TO IMPROVE Mis-

sloN SAreTY/Mission Risk

o Range Tracking, Surveillance &
Flight Safety Technologies

¢ Landing & Recovery Systems &

Components

Weather Prediction and Mitigation

Roborics / Teleroborics

o Safety Systems

TA14

[SYSTEMS

CRYOGENIC SYSTEMS

o Passive Thermal Control

o Active Thermal Control

o Integration & Modeling

THeRMAL CONTROL SYSTEMS

o Hear Acquisition

o Heac Transfer

o Heat Rejection & Energy Storage

THERMAL PROTECTION Sv_.\ws

e Entry/ Ascent TPS

o Plume Shiclding (Convective &
Radiarive)

o Sensor Systems & Measurement
Technologics

* THERMAL
MANAGEMENT

* TABS

TECHNOLOGY AREA BREAKDOWN STRUCTURE

8
http://www.nasa.gov/offices/oct/strateqic integration/technology roadmap.htn
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Another Source for Inspiration: Space Technology
Grand Challenges

Cuttingedge technological solutions that solve important spestated problems,
radically improve existing capabilities or deliver new space capabilities altogethg

Expand human Enable transformational space

. Manage in-space resources . e eps -
presence in space exploration and scientific discovery

S L )7 Efficient InSpace
Economica ace Access )
p | Affordable Abundant Power Transportation

High-Mass Planetary

@QSurface Access

HAII Access Mobility
Tel in'S Space Debris Hazard Mitigation]
clepresencen space m Surviving Extreme Space

Environments
,
e#Near-Earth Object
Space Colonization Detection and Mitigation

Details about the Space Technology Grand Challenges are available at o

Space Health and Medicine ‘\‘ Space Way Station

New Tools of Discovery

2R

http://www.nasa.gov/offices/oct/strategic_integration/grand_challenges_detail.html



Proposal Evaluation and Selection

Criteria for Evaluation

— Merit2 ¥ GKS ! LI AOFyidQa tNRLI2ZASR 9RdzO!
Goals

~

Relevanc ¥ (G KS LINPLIZASR NBaSIkNDODK (2 b! {
associated outcomes

Academic excellenckbased upon an applicant's transcripts, GRE scores, four
signed letters of recommendation by the student's proposed academic advisor
E and other faculty members or professionals with detailed knowledge of the
a0dzRSydQa FoAftAGASAET YR I OdzNNRA Odz
experience, publications and honors and awards.

candidate's potential in terms of scientific curiosity, creativity, NOTE Subsequent to the
acumen, and success in research appropriate to his/her technical review, candidates

educational level, as indicated in their planned course of stud deemed excellent will be
submitted to the Office of the
Chief Technologist at NASA
Headquarters for final
consideration and selection.

research area description, knowledge of relevant research
literature and relevance to the strategic goal stated in Sectio

GSOKYAOFt YSNARG | a I LILINE LINA
level

organizational, analytical, and written skills




NSTRF11 Annual Award Values

Category Maximum yalue | Maximum v_alue T
M.S. candidate* Ph.D. candidate**
Student Stipend $30,000 $36,000
Faculty Advisor $9,000 $9,000
Allowance
On-site NASA $10,000 $10,000

Center/R&D lab
experience Allowance

Health Insurance $1,000 $1,000
Allowance
Tuition and Fees $10,000 $10,000
Allowance
TOTAL $60,000 $66,000

*NSTRF M.S. Supparup to 2 years
*NSTRF Ph.D. Suppartp to 4 years

Al FStt2aKALI I 61 NR
university.

A Separate from the awards, the Program has allocated resources to cove
mentor time and also costs associated with hosting/interacting with the
Fellow.



NSTRF11 Awards by University and State

Auburn

Brigham Young
Brown

Cal- Irvine

Cal- Santa Barbara
Caltech
Carnegie Mellon
Case Western Reserve
Colorado
Colorado State
Cornell

Florida

Georgia Tech
Hlinois

Illinois Institiute of Technology
Maryland
Michigan
Minnesota

MIT
Northwestern
Obhio State

Penn

Penn State
Princeton
Purdue

Rice

Rochester
Southern Cal
Stanford

Texas - Austin
TexasA&M

U. of Puerto Rico
Umass

Virginia

Virginia Tech

Washington

Wisconsin

Number of Awards by University

Number of Awards by State

Washington, 1

Wisconsin, 1
Virginia, 2
Utah,1

Alabama, 1

Rhodelsland, 1

Texas, 7

S

Pennsylvania, 5

Puerto Rico, 1 Florida, 1

New York, 3

New Jersey, 1

Michigan, 4
Minnesota, 2

12
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