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ÅA day and a half of very productive discussion
ÅEmerging Requirements and Desirements, of 

varying maturity and readiness levels:
ïάDǊŜŜƴƛƴƎ ǳǇέ DoD Transportation and Logistics.
ïHeavy-lift to remote locations with minimal (no) 

receiving infrastructures.
ïSubstantially reducing the cost of Air-Delivery below 

$3.00 per pound, towards $0.30 per pound.
ïDeployment of massive and/or physically-awkward 
ǇŀȅƭƻŀŘǎΣ άǿƘƻƭŜ ǎƻƭǳǘƛƻƴǎ ƛƴ ƻƴŜ ŘǊƻǇΦέ
ïIntelligence, Surveillance, Reconnaissance.
ïHumanitarian/Disaster Relief.
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Where we are (could be) going - Hybrid Airships
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ÅStructures and Materials

ÅWeather

ÅMaintenance and Operations

ÅSize Scalability

ÅGround Operations and 
Support

ÅPayload Development and 
Integration

ÅGas-handling (Helium, 
Hydrogen)

ÅSafety

ÅReliability

ÅPropulsion and Power

ÅHuman Factors

ÅAvionics/Electronics

ÅSystems Engineering

ÅΧŀƴŘ ƳƻǊŜ
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Each of these directions brings R&E questions
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ÅVery broad in scope, broad in level of maturity
ïMaterials to fuels, atmospheric physics to human 

factors
ïFundamental research (6.1, 6.2) to operational 

system. 

ÅInterconnected in many ways, some unknown, 
some unknowable.
ÅDifferent requirements may drive different (or 

competing) answers.
Åaŀƴȅ ǉǳŜǎǘƛƻƴǎ ǎƛǘ ƻƴΣ ƻǊ ƴŜŀǊΣ ǘƘŜ ΨŎǊƛǘƛŎŀƭ ǇŀǘƘΦΩ

As the picture matures, where does one go to begin get answers 
to essential engineering and research questions?
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The Nature of these Questions
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“University Research and 
Engineering Consortium” 

Perhaps Not.  At least not completely.

! 5ŜŦŀǳƭǘ !ƴǎǿŜǊΧ
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There’s no “one tool” in the toolbox that does everything… 
except for Vice-Grips.

Brian Matkin
March 31, 2010



Å! ά¦ƴƛǾŜǊǎƛǘȅ /ƻƴǎƻǊǘƛǳƳέ ƎŜǘǎ ȅƻǳΧǿŜƭƭΧŀ ƎǊƻǳǇ ƻŦ 
Universities.
ïDifferent Universities will bring different research strengths.  A 

very good thing.
ïhǊΣ ƛƴǎǘŜŀŘ ƻŦ ƻƴŜ ΨƳŜŎƘŀƴƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ǘŜŀƳΣΩ ȅƻǳ Ƴŀȅ ƎŜǘ 
ŦƛǾŜ ΨƳŜŎƘŀƴƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ǘŜŀƳǎΦΩ

ïBreadth of discipline is not often met with equal breadth of 
research-to-ƻǇŜǊŀǘƛƻƴŀƭ ƳŀǘǳǊƛǘȅ όсΦмΣ сΦнΣ сΦоΣ сΦпΣ Χύ

ïNot every R&T problem is appropriate for academia, or only 
parts of the R&T problem are appropriate.

ÅSomething more is needed to address and meet these 
requirements, especially in complex systems.

ÅMr. [ƻȄǘŜǊŎŀƳǇΩǎtalk expressed the need for not just better 
ΨŘŀǘŀ ŎƻƭƭŜŎǘƛƻƴΣΩ ƻǊ ΨŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣΩ ƻǊ ΨōŀŎƪ-end 
ǇǊƻŎŜǎǎƛƴƎΣΩ ςbut an end-to-end systems capability.
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hƴ ǘƘŜ bŀǘǳǊŜ ƻŦ άaƻƴƻ-/ƘǊƻƳŀǘƛŎέ /ƻƴǎƻǊǘƛŀ
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ÅHighest per-capita level of PhDs and Pick-up 
¢ǊǳŎƪǎ ƛƴ ǘƘŜ bŀǘƛƻƴ όŀƴŘ ǘƘŜǊŜŦƻǊŜ tƘ5Ωǎ with
Pick-up trucks as well).

ÅHome to $31B per year (~$1,000 per second) 
of Federal Military, Science, Technology, and 
R&D Spending.

ÅSecond largest University research park in the 
Nation, home to over 280 companies.

We are successfully linking regional assets into a new and 
successful “Research for Development” collaborative model, to 

solve DoD and other Federal requirements.

Huntsville

Huntsville, Alabama
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ÅUniversity of Alabama in Huntsville

ÅOak Ridge Partnership Office

ÅVon Braun Center for Science and Innovation

ÅAviation and Missile Research, Development, and 
Engineering Center

ÅSpace and Missile Defense Command

ÅNASA

ÅC.LΣ !a/haΣ a5!ΣΧ

ÅPrivate Sector

Project-dependent integration of R&E capabilities to solve requirements – from 
the best of Government, University, Non-Profit, and Private-Sectors.

Huntsville

Team Huntsville

Government

Industry Academia
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ÅCollaborations are led from various places.

ÅAccess to the best engineering, science, 
management talent for a particular project or 
question.

ÅActive and productive integration of students and 
young professionals into projects.

ÅCollaborative, cost-effective, and innovative 
contracting/business arrangements.

ÅPartnerships and collaboration extend beyond local 
Huntsville community, to wherever best 
assets/inputs can be found.

Project-dependent integration of R&E capabilities to solve requirements – from 
the best of Government, University, Non-Profit, and Private-Sectors.

Huntsville

Team Huntsville 
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Å FastSat-HSV Satellite Bus
Å Hurricane Imaging Radiometer Instrument
Å Free-Flight Prototype Lunar Lander
Å GOES-R Geostationary Lightning Mapper
Å Space/Astro Physics Jaguar/Kraken-based Modeling and 

Computation
Å PEOPLE JCTD (in development)
Å SERVIR Environmental Domain Awareness
Å Hypervelocity flight and impact testing
Å Propulsion and Power RD&E
Å AMRDEC SED HWIL Avionics RD&E
Å Rotorcraft and Army Aviation RD&E
Å Optics research, testing, fabrication, and metrology

HuntsvilleAU

On-ƎƻƛƴƎ ά¢ŜŀƳ IǳƴǘǎǾƛƭƭŜέ wϧ9 9ŦŦƻǊǘǎ

UAHuntsville

Hardware Rich, Complex-System Focused, Highly Interdisciplinary



If Hybrid-Airship DoD was the KHUA Flying Club:

“We are flat-spotting tires on short field landings in the Cessna 182’s.”

ÅMaterials Problem in Tires?
ÅManufacturing process problem in 
Tires?  
ÅProblem with runway(s)?
ÅProblem with landing procedures?
ÅHuman Factors Problem? (Not following 
procedure, seat is set too high?)
ÅBraking Problem?
ÅSystem Design issue?
ÅVehicle performance/load issue?
ÅWeather/environmental conditions at 
play?
ÅAre pilots wearing the wrong shoes?
ÅTraining issue?
ÅSomething else?

Funding Deliverables

Example “Best-of-Breed Team”, across 
Government, University, Private Sector, to 
solve research and engineering problems 
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Perhaps more relevant Hybrid-!ƛǊǎƘƛǇ wϧ9 ΚΩǎΥ
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ÅConcept Evaluation and Refinement (CE&R)
ÅTotal System Design Trades
ÅModeling of safety, reliability, and failure modes
ÅTechnologies and trades (cost, schedule, risk, technical) 

on Ballast Free, VTOL operations, etc.
ÅόIƻǿύ ǿƛƭƭ άп ǘƻƴ ŀƴǎǿŜǊǎέ ǎŎŀƭŜ ǘƻ рлл ƻǊ мΣллл ǘƻƴ 

vehicles?
Å²Ƙŀǘ ǿƻǊƪǎ ƛƴ tƘȅǎƛŎǎΧŀƴŘ ǿƘŀǘ ǿƻǊƪǎ ƛƴ 
9ƴƎƛƴŜŜǊƛƴƎΧŀƴŘ ƻŦ ǘƘŀǘΣ ǿƘŀǘ ǿƻǊƪǎ ƛƴ .ǳǎƛƴŜǎǎΚ
Å²ƘŜǊŜ ǿƛƭƭ ǘƘŜ ƴŜȄǘ ά/ƘǳŎƪ aȅŜǊǎέ ŀƴŘκƻǊ άtŜǘŜ .ǳŎƪƭŜȅέ 

come from?
ÅFundamental materials, propulsion, aerodynamics, 

control, logistics, supply-chain research
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Questions?
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ÅA research intensive University, reflecting our community.
ï 7,700 Students

ï Significant strengths in Atmospheric Science (Top 10 in the Nation), Computer 
Science, Mechanical and Aerospace Engineering, Optics, Electrical Engineering, 
Systems Enginering.

ï New PhD and MS Degrees in Modeling and Simulation beginning Fall 2010.

ï Engineering Research Centers include 
Å Rotorcraft and Army Aviation

Å Modeling and Simulation

Å Information Technology

Å Applied Optics

Å Propulsion

Å Center for System Studies

Å>$80M in Research Expenditures projected FY10
ï ~40% of our total budget.

ï Nearly 2/3 related to DoD, NASA research.

ï Tops in the Country for a public university our size without a Medical School

UAHuntsville and our Community
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Opportunities in FY10 and Beyond

ÅCenter for System Studies Established in 
2009, led by Dr. Michael Griffin.

ÅDr. Gary ½ŀƴƪΩǎ21-member Space Physics 
group relocated to UAHuntsville.

ÅArmy Aviation, Army Materiel Command, 
Missile Defense Opportunities with BRAC.

ÅOak Ridge Partnership Office on Campus

ÅGrowth of Earth Science, Severe Weather, 
Climate, and Sustainability Research.

ÅInternational Traction in Panama/Central 
America, China, India, Germany, EU
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