IV: RDT&E/applied technology
John C. Stennis Space Center • University of Southern Mississippi
Institute for Human and Machine Cognition • Tyndall Air Force Base
Eglin Air Force Base • Joint Airborne Lidar Bathymetry Center of Expertise
University of New Orleans Research and Technology Park

U.S. Air Force photo

Gulf Coast Aerospace Corridor 2013-2014 – 48

Chapter IV: RDT&E/applied technologies

R&D: Pathway to prosperity
Aerial weapons, advanced
materials, remote sensing
and propulsion systems are
just some of the fields where
the region is an innovator...
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T

he annual report to Congress by the
Pentagon last year on the state of the
industrial base raised some questions
about how much money would be
devoted to aerial weapons development - an
R&D staple of the Gulf Coast region.
While it did not specifically mention Eglin Air
Force Base, Fla., the report said that as budgets in
the future are increasingly
constrained, investments
in munitions and missile
U.S. Air Force
R&D and procurement
may be reduced. How much Of a reduction
might be involved it didn’t say.
But that August 2012 report was not a surprise to those who closely followed R&D issues
and Eglin. As far back as October 2011, a former commander of the since disbanded Air Armaments Center warned that there was a “big
target” painted on weapons development in an
age of tighter budgets. Then-Maj. Gen. Kenneth
Merchant said weapons programs could expect
to take a disproportionate share of hits compared to personnel and operations.1
No doubt any cuts to weapons development
programs at Eglin would be felt throughout the
region. Eglin and nearby Hurlburt Field, home

By David Tortorano

Chapter at a glance
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Aerospace-related research accounts for
most of the Gulf Coast region’s R&D
Eglin AFB alone will spend $746 million
on R&D in FY 2012
R&D is a $414 billion enterprise deemed
a path to prosperity
University research performed in all
urban areas across the Gulf Coast region
Computational science and marine
science R&D also big in region

of the Air Force Special Operations Command,
contributed $5 billion a year to the Northwest
Florida economy.2 Much is thanks to R&D.
The most recent figures indicate the research,
development, test and evaluation at Eglin Air
Force Base has taken a hit. Its R&D expenditures in FY 2013 was around $601.1 million,
down from the $746.6 million in 2012. Still, it’s
significant money. To put that in perspective, in
FY 2010 Eglin spent $712.2 million on R&D.
Just 17 universities in the United States3 and
eight of 39 federally funded research centers4
spent more than Eglin on R&D that year.
For the Gulf Coast region, the real significance is that Eglin is not the only place along
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the Interstate 10 corridor doing
RDT&E. Other federal and university organizations also have R&D
operations in the I-10 corridor. In
Mississippi, NASA’s Stennis Space
Center tests propulsion systems and
is involved in finding applications
for remote sensing systems, the critical eyes and ears of aerial systems.
Further north of the I-10 corridor
the University of Southern Mississippi has built a solid reputation
around its high-performance materials research, much of it of interest
to the aerospace industry.
Air Force photo by Samuel King Jr.
A CV-22 in the anechoic chamber at the Joint Preflight Integration
In Florida, artificial intelligence
of Munitions and Electronic Systems hangar at Eglin. The chamber
and human-machine interaction
RDT&E is done in Pensacola, Fla., stops internal reflections of electromagnetic waves and insulates test
articles from exterior electromagnetic noise. It allows for the testing
by the Florida Institute for Human of munitions and electronics systems prior to open air testing.
and Machine Cognition. That is
particularly important in an age
where unmanned robot aircraft are taking on a spurring home-grown companies.
bigger chunk of military activities. The Naval
For the Gulf Coast, the research done by federal, university and commercial operations is
Surface Warfare Center in Panama City performs underwater systems R&D in Panama
one of the lesser told stories, but its importance
is hard to overstate. The Gulf Coast has 17 fedCity, Fla., and is also involved in aerospacerelated activities.
eral and university or state organizations inIt could be argued that the I-10 research corri- volved in aerospace-related research. Expertise
dor should also include Baton Rouge in the
ranges from engineering/design to human factors, warhead technologies to guidance techwest, home of Louisiana State University, and
Tallahassee in the east, home of Florida State
nologies, and from power systems to remote
sensing – and everything in between.
University and the National High Magnetic
Field Office. Indeed, FSU operates the Florida
There’s enough going on that in 2010 a group
Center for Advanced Aero-Propulsion Systems of patent attorneys and intellection property
in Tallahassee and the High-Performance Mate- managers in the region formed the Gulf Coast
Patent Association, in part so innovators from
rials Institute.
The R&D in the region is significant for the
the Gulf Coast region won’t have to go elsefuture of the region. R&D is a $414 billion en- where to find the tools they need to take ideas
terprise in the United States, according to Na- to the marketplace.
tional Science Foundation. Investing in science
and engineering is considered an essential path- Aerial weapons
way to the nation’s future prosperity.5 Research
The largest RDT&E operation in the region is
is key to innovation and can spur economic
in Florida at Eglin Air Force Base, with more
growth, attracting high-tech companies and
than 300 scientists and engineers. The activity
Photo page 48: Advanced Guided Weapon Testbed Control Room at AFRL/RW at Eglin Air Force Base, Fla..
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for which it’s best-known is the development of
aerial weapons. It was the Vietnam War that led
to the development of more capable conventional weapons. Over the years research has resulted in weapons that are more precise and that
can take out hardened, underground targets.
The field requires a wide range of expertise,
including aerospace engineering, aerospace guidance, computational arts and programming, ordnance technologies, including fuze, laser and
fiber options, imaging and signal processing,
command and control and systems integration,
and more.
Eglin is home to the Air Force Research
Laboratory/Munitions Directorate (AFRL/RW)

and the joint Air Force and Navy Armament
Directorate. They are responsible for the development and management of a host of aerial
weapons, from small diameter bombs and sensor fuzed weapon to the world’s largest conventional bomb, the Massive Ordnance Air Blast
Bomb.
Eglin also had been the home of the Air Armament Center, but it was disbanded in 2012 in
a reorganization. It was the focal point for all
Air Force armaments, including research, development, acquisition, testing, deployment and
sustainment. It planned, directed and conducted
test and evaluation of U.S. and allied air armament and countermeasures, navigation/

Test and evaluation squadrons
Two squadrons at Eglin Air Force Base and one at
Tyndall Air Force Base are responsible for much of the
aerial system testing in Northwest Florida.
The 46th Test Wing is the test and evaluation center
for Air Force air-delivered weapons, navigation and
guidance systems, command and control systems and
Air Force Special Operations Command systems.
The 46th uses the Eglin Gulf Test Range, which provides 130,000 square miles of overwater air space. The
land range covers 734 square miles and contains 51
test and training areas, including an approved deCourtesy photo from Eglin Air Force Base
pleted uranium test range and the only qualified air-to
Image of an F-15 with a 3-D laser scanner used for
-ground supersonic range east of the Mississippi.
aircraft/weapon compatibility analysis.
Eglin’s 53rd wing is responsible for operational testing
and evaluation of new electronic warfare, armament and avionics, chemical defense, reconnaissance and
aircrew training equipment and systems proposed for use by combat air forces. Wing initiatives include advanced self-protection systems for combat aircraft, aircrew life support systems, aerial reconnaissance improvements, armament and weapons delivery systems, and improved maintenance equipment and logistics
support. In addition to the operations at Eglin, the wing has operations at 20 locations in the United States.
The 53rd Weapons Evaluation Group is an Air Combat Command tenant organization that reports to the
53rd Wing at Eglin. The WEG is comprised of five squadrons and two detachments: the 53rd Test Support
Squadron; the 81st Range Control Squadron; the 82nd Aerial Targets Squadron; the 83rd Fighter Weapons
Squadron, located at Tyndall; the 86th Fighter Weapons Squadron, located at Eglin: Detatchment 1, 82nd
ATRS, located at Holloman AFB, N.M.; and Detachment 1, 86 FWS, located at Hill AFB, Utah.
The group conducts the Air Force's air-to-air Weapon System Evaluation Program, known as Combat Archer,
and the Air Force's air-to-ground Weapon System Evaluation Program, known as Combat Hammer. It also
supports Weapons Instructor Course air-to-air formal training syllabi. Unit personnel provide all Air Force aerial target support for DOD users in the Gulf Ranges and full-scale targets for Title 10 testing at White Sands
Missile Range, Holloman AFB, N.M.
The group also plans, manages and executes the U.S. Air Force Air-to-Air Weapons Meet, William Tell.
Gulf Coast Aerospace Corridor 2013-2014 – 51

Chapter IV: RDT&E/applied technologies

The Supercomputer
The Navy Department of Defense Supercomputing Resource Center at Stennis Space Center, Miss.,
already one of the most powerful supercomputer
centers in DoD, added three supercomputers in
2012, more than tripling its computing power and
placing it again among the top 100 of the world’s
supercomputers.
The SSC operation is one of just five DoD supercomputer centers operated by the Navy, Army and
Air Force. The five centers are used by scientists
and researchers to design new aircraft, ships and
military equipment; model and simulate weather
and ocean conditions; and for a wide range of
other DoD mission-related research.
The new supercomputers will give the center a
capacity of nearly 800 trillion floating point operations per second or the capability to conduct 800
trillion arithmetic calculations per second.

guidance systems and command and control
systems. Private-sector entities used AAC facilities to test/evaluate advanced systems, from
modeling in the lab to using open air ranges.6
AFRL/RW at Eglin is one of the directorates
under the Air Force Research Laboratory system, responsible for all manner of scientific research within the Air Force. AFRL/RW develops conventional air-launched weapons to attack fixed, mobile/relocatable, air and space targets. It conducts basic research, exploratory development, advanced development and demonstrations for weapons used against air, land and
space targets. It also participates in programs
focused on technology transfer, dual-use technology and small business development.7
Areas of weapons development include air
dominance missiles, close controlled strike, hard
and deeply buried targets and long range strike.
Weapons can be delivered day/night and in all
weather. The lab also focuses on technology
transfer, dual use technology and small business
development and STEM education at area high

schools and middle schools. It also has an active
college internship program.
AFRL has 13 outlying facilities, about 330,000
square feet stretching over several hundred
acres. Core competencies include munition system effects, fuze technologies, damage mechanisms, energetic materials, munitions aerodynamics, guidance/navigation and control.
It works closely with defense companies, including international partners, who use AFRL
facilities at Eglin.
The Armament Directorate at Eglin is a joint
Air Force/Navy organization responsible for
cradle-to-grave management of air dominance
weapons programs. It designs, develops, produces, fields, and sustains a family of air-toground and air-to-air munitions.
These multibillion-dollar systems include the
Joint Direct Attack Munition, Joint Air-toSurface Standoff Missile, Small Diameter Bomb,
Advanced Medium Range Air-to-Air Missile ,
Miniature Air Launched Decoy and a host of
other specialized programs.8
Tyndall’s forte is air dominance training for F22 Raptor pilots, as well as the training of battle
managers, intelligence personnel and air traffic
controllers. But it’s also involved in aerial weapons testing. One of the 30 tenant groups at Tyndall is the 53rd Weapons Evaluation Group.
The 53 WEG manages offshore weapons ranges
in the Gulf of Mexico, and assets include target
drones ranging from sub-scale to a fleet of QF-4
full scale targets. The first QF-16 drone, representing a fourth-generation threat, arrived at
Tyndall November 2012.
But there are concerns about what will happen
with aerial weapons development in light of
tighter budgets. The Pentagon said declining
munitions and missiles R&D funding, coupled
with limited competitive opportunities projected
in the near-term for new munitions and missile
systems, will challenge the munitions industry’s
ability to attract and retain a qualified and experienced workforce.
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Aerospace RDT&E
Site name

Fields

AF Research Laboratory/Materials and Manufacturing Directorate, Tyndall AFB, FL

materials/manufacturing

AF Research Laboratory/Munitions Directorate, Eglin AFB, FL
Applied Science and Technology Project Office, Stennis Space Center, MS
Armament Directorate, Eglin AFB, FL

munitions
geospatial technologies
munitions

Center of Higher Learning and University Research, Stennis Space Center, MS

computational science

Engineering and Test Directorate, Stennis Space Center, MS

propulsion systems

53rd Wing, Eglin AFB, FL and Tyndall AFB, FL

test and evaluation

Florida Institute for Research into Energetics, Shalimar, FL
46th Test Wing, Eglin AFB, FL

high explosives
test and evaluation

Institute for Human and Machine Cognition, Pensacola, FL

robotics/cognition/AI

International Center for Applied Computational Mechanics, Shalimar, FL

computation

Joint Airborne Lidar Bathymetry Technical Center of Expertise, Kiln, MS

remote sensing

National Biodynamics Laboratory, New Orleans, LA

human/machine factors

National Center for Advanced Manufacturing, New Orleans, LA

advanced manufacturing

Research Institute on Autonomous Precision Guided Systems, Shalimar, FL
Rocket Propulsion Test Program Office, Stennis Space Center, MS
University of Florida Research and Engineering Education Facility, Shalimar, FL
University/international partners

Just outside Eglin in Shalimar, the University
of Florida has several engineering activities that
work with the Air Force. Two of the organizations are consortia.
The UF Research and Engineering Education
Facility (REEF) was created in 1969 to provide
engineering research and education in support
of Eglin and the surrounding technology community. It offers advanced degree programs and
courses in mechanical, aerospace, electrical,
computer, industrial and systems engineering.
To cope with any shortfalls of the scientific
and technical workforce, REEF and the Air
Force Research Laboratory/Munitions Direc-

guided aerial weapons
propulsion systems
aero engineering

torate developed the Research Institute on
Autonomous Precision Guided Systems
(RIAPGS). REEF acts as a provider of supplementary scientific manpower to reinforce
AFRL’s work on airborne weapon systems.
Short-term appointments permit a constant flux
of new people and new ideas.
Four universities, UF, Georgia Tech, University of Illinois Champaign and Purdue University formed a research consortium called the
Florida Institute for Research into Energetics
(FIRE). The institute utilizes the REEF facilities
and labs at the AFRL/Munitions Directorate to
investigate a variety of topics related to energetic materials and high explosives. Research
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topics include ways to better predict explosives
performance and methods to synthesize new
materials, including nano technologies.
Another research consortium in Shalimar is
the International Center for Applied Computational Mechanics. It includes UF, University of
Michigan, Institut National Polytechnique de
Grenoble, Université de Lille, Université Paris
XIII and Université de Savoie.
The consortium is focusing on bridging scales
in computation: from microstructure to macroscale properties of heterogeneous materials,
computational methods for solving multi-scales
problems in metallic and geologic materials, and
continuum and discrete modeling. Research
fields include theory and modeling of heterogeneous, metallic and geologic materials, especially
a very high strain rates.9
Propulsion

Mississippi is the
home of NASA’s
John C. Stennis
Space Center, a
multi-tenant facility
most strongly assoNASA photo
ciated with rocket
J-2X
engine
test
in
Mississippi
engine testing. The
SSC Engineering and Test Directorate has overall responsibility for the oversight and safe operation of one-of-a-kind national test facilities at
SSC, America’s largest.10
Facilities include the A, B, and E test complexes for rocket propulsion testing that ranges
from component to engine and stage levels. Primary initiatives include testing and evaluation of
the next generation of propulsion systems. The
newly built A-3 test stand at Stennis Space Center will be able to simulate altitudes of up to
100,000 feet.
Also at Stennis is the Rocket Propulsion Test
Program Office, NASA’s authority for rocket
propulsion assignments and management. The
mission of the program is to manage NASA’s
four rocket propulsion test asset sites, activities

and resources, to advance test technologies and
reduce propulsion test costs.
Geospatial

The Gulf Coast region has substantial activities in remote sensing and geospatial applications, the tools that provide the eyes and ears of
aircraft, notably for the vehicles in the growing
field of unmanned aerial systems.
SSC is home to the Applied Science and Technology Project Office, which uses NASA’s
Earth science assets to focus on the health of
the Gulf of Mexico and coastal areas. NASA’s
Earth science work over the years has attracted
scores of remote sensing companies, most in
the business of finding new applications.
The Applied Science and Technology Project
Office, under the Project Directorate and the
Center Operations Directorate, focuses on earth
sciences and remote sensing. It created the Gulf
of Mexico Initiative in 2007 to enhance the region’s ability to recover from the hurricanes of
2005 and to address coastal management events
of the future.
It uses NASA’s satellites and their array of
sensors to address regional priorities defined by
the Gulf of Mexico Alliance, a partnership of
Alabama, Florida, Louisiana, Mississippi, Texas
and 13 federal agencies. The goal is to increase
regional collaboration to enhance the ecological
and economic health of the Gulf of Mexico.
The office manages the Gulf of Mexico Initiative for NASA’s Applied Sciences Program. The
mission is to transfer results of research projects
from the lab to the public.11
The Center of Higher Learning and University
Research is a consortium at SSC that focuses on
remote sensing and geographic information systems, high performance computing and visualization and scientific computing. Members of
CHL are the University of Southern Mississippi,
Mississippi State University, University of New
Orleans and Pearl River Community College.
CHL conducts research and provides technical training and higher educational for SSC
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workers. It has a GIS and Remote Sensing
Laboratory, High Performance Visualization
Center and High Performance Computing and
Algorithms Laboratory.
Mississippi State University Engineering Research Center – GeoResources Institute includes the Remote Sensing Technologies Center, Mississippi’s Water Resources Research Institute, the Computational Geospatial Technologies Center and the Visualization, Analysis and
Imaging laboratory. It works with government,
commercial, and public interests to research,
develop, and validate computational geospatial
information products. It also helps apply those
products to terrestrial, hydrologic, oceanic, and
atmospheric processes.
The geospatial work at Stennis Space Center
prompted the federal government to establish
the Joint Airborne Lidar Bathymetry Technical
Center of Expertise at Stennis International Airport in Kiln, Miss., near the edge of the Stennis
Space Center buffer zone. The Army Corps of
Engineers, Naval Oceanographic Office and
National Oceanic and Atmospheric Administration are members.
JALBTCX surveys using airborne lidar
bathymetry technologies. It performs operations
and R&D to support the U.S. coastal mapping
and charting requirements of the Army Corps of
Engineers, Naval Meteorology and Oceanography Command and the NOAA. Staff includes
engineers, scientists, hydrographers and technicians from the USACE Mobile District and
ERDC in Vicksburg, Miss, NAVOCEANO and
NOAA National Geodetic Survey.
JALBTCX works with multiple federal agencies as well as the University of Southern Mississippi, Ohio State University, University of Florida, University of New Hampshire and Duke
University. Equipment includes Compact Hydrographic Airborne Rapid Total Survey
(CHARTS) system.
Advanced materials/manufacturing

One of the best-known research activities in

the Gulf Coast region is the advanced materials
research of the University of Southern Mississippi at its Hattiesburg campus. It’s home to the
Institute of Surface Coatings, Mississippi Polymer Institute, Polymer Science Research Center,
and Response-Driven Polymeric Films Center.
At Tyndall Air Force Base is a detachment of
the Air Force Research Laboratory/Materials
and Manufacturing Directorate, based at Wright
-Patterson Air Force Base in Dayton, Ohio.
Like Eglin’s Munitions Directorate, it’s part of
the Air Force Research Laboratory.
The directorate develops materials, processes,
and advanced manufacturing technologies for
use in aircraft, spacecraft, missiles, rockets, and
ground-based systems and their structural, electronic and optical components. It’s organized
into seven divisions (Nonmetallic Materials;
Metals, Ceramics, & NDI; Manufacturing Technology; Survivability & Sensor Materials; Airbase & Environmental Technology; Systems
Support; and Integration & Operations).
Directorate personnel also develop improved
or new environmental and air base infrastructure technologies, as well as provide support to
help solve materials-related issues on new or
operational aircraft.
The Airbase and Environmental Technologies
Division at Tyndall is the Air Force's lead organization for environmental research and development, developing technologies, processes,
and models to assess and manage environmental
risks associated with Air Force operations, including and weapons systems development.
Researchers at the division’s Robotics Research Team at Tyndall received a request from
the Air Education and Training Command and
the Air Force Petroleum Agency to develop an
automated system to refuel aircraft.
The team developed a robotic refueling system that promised to change the way the United
States military services aircraft. The prototype
device connects a single-point refueling nozzle
to a mock-up based on the F-35 Joint Strike
Fighter. Modifications would allow it to service

Gulf Coast Aerospace Corridor 2013-2014 – 55

Chapter IV: RDT&E/applied technologies

Technology transfer
Site name

Location

Center for Energy Resource Management

New Orleans, LA

Louisiana Technology Transfer Office, Louisiana Business & Technology Center

Stennis Space Center, MS

LSU Health Sciences Center – New Orleans, Office of Technology Development

New Orleans, LA

Mississippi Enterprise for Technology

Stennis Space Center, MS

MS-FAST Program Office

Stennis Space Center, MS

NASA Innovative Partnership Program

Stennis Space Center, MS

Noetic Technologies

Hattiesburg, MS

Tulane Office of Technology Transfer and Business Development

New Orleans, LA

UNO Office of Intellectual Property Management and Commercialization

New Orleans, LA

University of South Alabama Office of Technology Transfer

many other aircraft,
including unmanned
aerial vehicles. The
system is an alternative to manual refueling, reducing the
number of people
Courtesy photo
needed near each
Robotic refueler developed at Tyndall
aircraft during “hotpit refueling,” where one or more of the engines
are operating, improving safety and efficiency.
In New Orleans, the National Center for Advanced Manufacturing, currently operated by the
University of New Orleans, is located in NASA’s
Michoud Assembly Facility. NCAM was initiated
in 1999 through a memorandum of understanding with Louisiana, UNO, the UNO Research
and Technology Foundation and NASA’s
George C. Marshall Space Flight Center in
Huntsville, Ala.
NCAM promotes the use of advanced manufacturing technologies and research for industrial
applications. The mission of NCAM is to assure
world class manufacturing capabilities enabling
space transportation systems; create federal,
state, university and industry manufacturing

Mobile, AL

partnerships; effect a cultural change in manufacturing to an intelligent-collaborative environment; enhance educational development for
manufacturing; and strengthen U.S. competitiveness in aerospace commercial markets.
NCAM's current research technologies encompass advanced composite manufacturing, intelligent manufacturing, composite microcracking/
permeability, damage tolerance and field repair,
compatibility with cryogenics and nondestructive evaluation.
Facilities and equipment include a friction stir
welding machine, Advanced Fiber Placement
Machine #1, Advanced Fiber Placement Machine #2, Non-Destructive Evaluation System,
Gantry Machining Center, and Autoclave.
Human centered computing

In Pensacola, Fla., the Florida Institute for
Human and Machine Cognition in downtown
Pensacola does a large amount of basic and applied research for DoD, NASA, and other federal research agencies and a wide range of private partners and collaborators.
IHMC focuses on human centered computing
in the context of creating computational systems

Gulf Coast Aerospace Corridor 2013-2014 – 56

Chapter IV: RDT&E/applied technologies

Business incubators
Site name

Location

Phone

Mobile, Ala.

251-660-7002

Robertsdale, Ala.

251-947-2445

Pensacola, Fla.

850-607-8060

Biloxi, Miss.

228-392-9741

Avondale, La.

504-833-1881

Mississippi Enterprise for Technology

Bay St. Louis, Miss

228-688-3144

New Orleans BioInnovation Center

New Orleans, La.

504-680-2973

Shalimar, Fla.

850-362-6467

Business Innovation Center
Baldwin County Business Incubator
Center for Innovation and Entrepreneurship
Innovation Center
Jefferson Parish EDC, Business Innovation Center

Emerald Coast Technology and Research Center

that leverage and extend
human capabilities. Such
systems can be thought of
as cognitive orthoses, just
as eyeglasses are an ocular
orthoses.12
At Michoud Assembly
Facility in New Orleans is
the National Biodynamics
IHMC
Laboratory, operated by
Robot locomotion system
the University of New Orleans. It conducts biodynamics and human factors research to enhance performance and prevent injury to human beings when they are exposed to external forces, motions, and accelerations such as those encountered in aircraft,
ships, automobiles, offshore oil structures and
other moving platforms imposing stress on humans.
The research makes use of such devices as acceleration sleds, a ship-motion simulator, vibration equipment and desensitization devices, in
conjunction with comprehensive data acquisition
systems.
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