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“The ultimate vision has been one in which government-

sponsored support leads to real products that can be inserted 

into the Ballistic Missile Defense System (BMDS), as well as 

products with commercial potential beyond missile defense—

in applications ranging from health care to automotive.”

Dr. Douglas M. Deason
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Foreword 

Developing missile defense capabilities has meant relying heavily 
on one of the nation’s greatest sources of innovation—the highly 
creative and entrepreneurial pool of researchers working today at 
small businesses and universities across the country.

Over the past three decades, the Missile Defense Agency (MDA) 
and its predecessors—the Strategic Defense Initiative Organization 
(SDIO) and the Ballistic Missile Defense Organization (BMDO)—have 
tapped the ingenuity of these researchers through R&D funding 

initiatives such as the SBIR and STTR programs. The ultimate vision has been one in which 
government-sponsored support leads to real products that can be inserted into the Ballistic 
Missile Defense System (BMDS), as well as products with commercial potential beyond 
missile defense—in applications ranging from health care to automotive. 

Funding alone does not lead to such product insertion. The path to insertion—whether for 
missile defense or commercial applications—involves communication (getting the word 
out about innovations and their promise) and consultation (forming partnerships and 
seeking sound business and technical advice to improve products). SBIR and STTR leaders 
actively encourage this approach, and they are joined in the eff ort by the MDA Technology 
Applications (TA) program, which helps push researchers along the path to insertion. The 
TA program supports these technologies by actively spreading the word about them, via 
publications such as this Technology Applications Report and the quarterly MDA TechUpdate 
newsletter. The program also hosts free workshops and TA Reviews that help MDA-funded 
researchers sharpen their business skills and fi nd opportunities that can help mature their 
innovations into ripe products. (The riper the product, the stronger its potential for insertion 
into the BMDS and the greater its payoff  for the nation and our economy.)

Through such eff orts, MDA’s investment in innovation is paying off . Programs such as SBIR, 
STTR, and TA are helping innovations mature into real products with real viability for BMDS 
insertion—advancing our nation’s missile defense capabilities and providing a stronger 
shield for protecting the United States, its allies, its friends, and its deployed forces. This 
special report highlights a few examples of innovations that are on the path to insertion 
for missile defense—and beyond.

Dr. Douglas M. Deason

MDA Director, Advanced Research
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Introduction
Full Potential—for the Mission and Beyond 

The mission of the Missile Defense Agency (MDA) focuses 
on developing, testing, and fi elding an integrated, layered, 
ballistic missile defense system (BMDS) to defend the United 
States, its deployed forces, allies, and friends against all 
ranges of enemy ballistic missiles in all phases of fl ight. 
MDA’s predecessor agencies, the Ballistic Missile Defense 
Organization (BMDO) and the Strategic Defense Initiative 
Organization (SDIO), also have pursued a similar mission.

Planners are designing this missile defense system to 
engage all classes and ranges of ballistic missile threats by 
using assets such as complementary interceptors; land-, 
sea-, air-and space-based sensors; and battle-management 
command and control systems. 

The system that MDA is developing and testing relies 
primarily on hit-to-kill technology. Agency offi  cials have 
described the challenge as hitting a bullet with a bullet—a 
capability that MDA has successfully demonstrated in test 
after test. And the challenge is constantly evolving. This 

report highlights just a few of the technologies that already have played a role in the 
BMDS—as well as some that are poised to play a role.

The Technology
Building the tools required to accomplish the MDA mission has presented a host of 
complex technical challenges. To help address those challenges, MDA and its predecessors 
have funded small businesses, as well as universities and national laboratories, to develop 
technologies that can play a role in missile defense. The ambitious task of building a missile 
defense system requires an abundance of imagination and innovative thinking for solving 
extremely novel technical challenges—and small businesses and universities off er that 
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Introduction7

imagination, through a diverse pool of creative scientists and engineers. Moreover, such 
innovation-based organizations off er an agility and fl exibility often not found in larger 
organizations. The innovations that emerge from these funding partnerships range from 
computer systems to sensors to advanced materials.

Today, MDA continues to fund scores of research-and-development projects annually to 
help promising missile defense technologies thrive. Often, researchers require additional 
funding to address the hurdles that stand between the development of a technology and 
the delivery of a mature product that meets 
BMDS needs. And commercialization—
that is, seeking opportunities beyond 
missile defense for these MDA-funded 
innovations—often remains a critical 
step in the path toward insertion. The 
continuing push of technologies toward 
maturity and toward insertion into BMDS 
is important for MDA, for MDA-funded 
researchers, and for the taxpayers whose 
dollars fund the SBIR/STTR programs and 
who ultimately will be protected by the 
emerging BMDS shield. 

By fi nding new opportunities and new partners, researchers can pull in additional capital 
and resources to improve their technologies, meaning that promising technologies are 
not limited to use by MDA only; the innovations can fi nd application beyond missile 
defense. For example, commercial markets and other government agencies—not just 
military users—can enjoy the benefi ts of a new material. Ultimately, MDA can benefi t 
from commercial enhancements to the technologies. Commercial customers of MDA-
funded innovations such as software or imaging technology, for example, might suggest 
improvements or features that MDA also could fi nd helpful.

Missile Defense Agency Technology Applications Report
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Support for the Innovators
The MDA Technology Applications program 
helps MDA-funded researchers improve their 
technologies and their commercial potential—
moving them closer toward possible insertion in 
the BMDS and supporting systems. The program’s 
eff orts to help evolve these technologies ensure 
that MDA-funded technologies survive and develop 
into mature solutions that eventually might fi nd 
application in missile defense. The eff orts of these 
independent researchers, working on projects for 
MDA and funded through SBIR/STTR programs, 
already have contributed signifi cantly to addressing 
the missile defense challenge. Technologies 
developed by these researchers have played a role 
in supporting and building various components 
throughout the evolution of the BMDS. And many 
more emerging tools promise to play a role in future 

iterations of the evolving BMDS. (The SBIR/STTR programs are not simply an exercise in 
imagination and “what if” experiments. The SBIR/STTR programs are helping to create 
real technologies for insertion into the BMDS and into additional systems that support 
missile defense.)

Building on the SBIR/STTR support, the MDA Technology Applications program helps 
MDA researchers by guiding business strategies and increasing awareness of MDA-funded 
technology among the public, within industry, and within the Department of Defense 
and other Federal agencies. Specifi cally, the MDA Technology Applications program, 
in seeking to fulfi ll this mission, off ers free Business Focus Workshops and Technology 
Applications Reviews that help MDA-funded researchers and companies focus on 
identifying their strengths and opportunities, as well as addressing their business and 
technical challenges. The program also disseminates information about MDA-funded 
technologies through special reports, a searchable Web-based database, and a quarterly 
publication called the MDA TechUpdate, distributed to a broad range of readers in business, 
government, and media.
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The Benefi ts
MDA supports these eff orts because they ultimately 
reduce costs and improve the reliability of the missile 
defense system. The approach also benefi ts the 
economy of the United States and helps improve 
the lives of its citizens—through commercialization 
of technologies that can serve users beyond the 
military. The success of the MDA Technology 
Applications program and its focus on technology 
commercialization and maturation, therefore, is 
vital for developing superior technology for defending the United States and its allies; 
promoting the economic growth of the nation; and enhancing the quality of life in the 
United States.

MDA’s approach to innovation today is an approach that works. It’s an approach that 
is ensuring the successful insertion of technologies into the BMDS—and ensuring that 
innovations can rise to their full potential.

About MDA Technology Applications
The MDA Technology Applications program operates under a cooperative agreement 
between MDA and the National Technology Transfer Center’s Washington Operations. 
The NTTC, located on the campus of Wheeling Jesuit University in Wheeling, WV, is a full-
service technology-management center that helps organizations identify commercially 
promising discoveries, market them to American industry, and build partnerships that 
turn inventions into products. Congress established the NTTC in 1989.

Missile Defense Agency Technology Applications Report
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Data-fusing software 
creates integrated air picture

Contact info
Andrew Drozd
ANDRO Computational Systems, LLC (Rome, NY)
Phone: 305.334.1163
E-mail: adrozd@androcs.com
Web: www.androcs.com

The Problem
Ground-based missile defense systems need faster, more accurate ways 
to navigate and see through clutter—the “cloud” of debris, electronic 
signals, decoys, and other distractions that can impede the targeting of 
enemy missiles. A delay in determining whether an object is harmless or 
threatening can result in missed targets, wasted assets, and vulnerable 
defenses. While algorithmic threat scenarios programmed into missile 
defense computers help analyze the threat potential, there’s always 
room for improvement—as the potential for clutter and enemy 
countermeasures is always increasing.
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The Investment
Since 2004, MDA has awarded six SBIR 
and STTR contracts with a total value of 
$2.15 million to develop and enhance both 
DataFusR and MIMOSA. The focus of the 
contracts has been to provide MDA with 
the software it needs to enable missile 
defense technologies to autonomously 
collect, process, and fuse data from a 
variety of radars and sensors and create a 
single integrated air picture. 

The Payoff  / Value for the Nation
Through enhanced tracking of objects, 
ANDRO’s mature, ready-to-insert technology 
promises to improve the safety of the skies. 
The company has been actively working with 
a prime missile defense contractor and the 
U.S. Army to pinpoint specifi c opportunities 
for the company’s technologies to be 
inserted into systems supporting missile 
defense. DataFusR and MIMOSA could 
provide benefi ts outside the defense 
arena—in operations that require real-time 
tracking, such as monitoring of highway 
traffi  c or controlling air traffi  c. ANDRO 
already has begun work with companies 
interested in integrating the DataFusR and 
MIMOSA software into systems used in air 
traffi  c control. 

ANDRO has developed two soft-
ware packages capable of tracking 
multiple targets—from aircraft to 
missiles to satellites.

The Solution
ANDRO Computational Solutions, LLC, has 
developed two software packages capable 
of tracking multiple targets—from aircraft 
to missiles to satellites—to create a single 
integrated air picture (SIAP). A SIAP provides, 
in real time, a comprehensive view of every 
object in a given grid. Such an integrated 
view helps improve targeting of warheads 
in a cluttered environment and reduce the 
number of tracking errors.

ANDRO’s projects, DataFusR (Data Fusing 
and Registration System) and MIMOSA 
(Multiple-Input Multiple-Output Sensor 
Acquisition) fuse data to create two- and 
three-dimensional visual interpretations 
of complex environments based on the 
fusing of sensor information derived from 
theoretical models of clouds of objects 
and clutter. (In missile defense scenarios, 
such clouds could contain targets and 
debris, for example.) These computerized 
clutter models represent data collected 
from various ground-based radars as well as 
infrared or electro-optic sensors on aircraft 
or satellites. Both DataFusR and MIMOSA 
systems fuse and register the data from 
multiple sensors—eff ectively aligning or 
overlaying targets so they are depicted in 
the same space/coordinate system. 

Missile Defense Agency Technology Applications Report

ANDRO Computational 
Solutions, LLC11
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Upgraded computer architecture 
could enhance radar tracking

Contact info
Max Patin
deciBel Research, Inc. (Huntsville, AL)
Phone: 256.489.6189
E-mail: max@dbresearch.net
Web: www.decibelreseach.com

The Problem
Many radar systems have relied on a computing scheme known as 
single-instance, symmetric multiprocessing (SMP)—an architecture 
that lacks the scalability required for emerging missile defense needs. 
A less scalable architecture presents challenges for distributing the 
code that automates certain tasks—and for adding or updating radar 
functions. Without a more scalable architecture, radar systems can be 
plagued with holes in effi  ciency—leading to less than optimal speed 
and eff ectiveness for critical radar systems.
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The Payoff  / Value for the Nation
For MDA, deciBel Research’s technology is 
ready for insertion. Now a systems engi-
neering/technical assistance contractor for 
MDA, the company off ers its architecture 
to several prime contractors. Radar archi-
tecture upgrades that include deciBel 
Research’s off ering should lead ultimately 
to more robust tracking capabilities. Mean-
while, more effi  cient radar systems mean a 
more effi  cient missile shield—one that costs 
less to maintain and one that can respond 
eff ectively to missile threats. Beyond missile 
defense, advances in computing for radar 
systems could benefi t users in the areas 
of aviation and space—from commercial 
and military aircraft to satellite launches. 
Such advances in processing ultimately 
push radar further into the realm of real 
time, where faster information can lead to 
quicker decision making. Moreover, with 
an increased number of aircraft—manned 
or unmanned—traveling the world’s skies, 
fast and effi  cient radar systems become 
important for ensuring safety in the air.

To improve distribution of code in 
processors for radar systems, deciBel 
Research has created a scalable 
architecture for Raytheon’s multi-
tasking algorithms.

The Solution
deciBel Research has teamed with 
Raytheon Integrated Defense Systems and 
is developing a next-generation computer 
architecture for Ballistic Missile Defense 
System radars. To improve distribution 
of code in processors for radar systems, 
deciBel Research has created a scalable 
architecture for Raytheon’s multitasking 
algorithms. This distributive, scalable 
approach minimizes the workload 
associated with smaller radar-tracking 
processing tasks, which can often take as 
much time to compute as large-scale tasks. 
The company’s solution takes the form 
of a heterogeneous cluster of processors 
connected by a high-bandwidth “fabric” or 
platform, and this new cluster-computing 
architecture meets MDA’s real-time 
computing requirements. 

The Investment
Since 2004, deciBel Research has worked 
on several MDA-sponsored SBIR and STTR 
projects aimed at enhancing the archi-
tecture and discrimination capabilities 
of sensors such as radar. Specifi cally, two 
MDA-funded SBIR awards, totaling almost 
$1.1 million, have contributed signifi cantly 
to the development of the company’s 
current solution. Those contracts focused 
on developing a heterogeneous cluster-
computing system that can replace 
symmetric multiprocessors used in most 
radar systems. 

Missile Defense Agency Technology Applications Report
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Game-theory software can 
optimize tracking sensors

Contact info
Christopher Farnham
Charles River Analytics (Cambridge, MA)
Phone: 617.491.3474, ext. 562
E-mail: cfarnham@cra.com
Web: www.cra.com

The Problem
An enemy missile strike could involve multiple missiles launched from 
multiple locations—with some of those missiles launching from previously 
unknown or hidden sites. The United States has a widespread network 
of sensors that can help detect, monitor, and assess those missiles as 
they appear in the skies. And as missiles travel through the atmosphere, 
diff erent sensors can be called upon to help with tracking tasks. But the 
task of assigning those sensors presents a complex challenge. If sensors 
are assigned in a less than optimal fashion, the result could be holes or 
delays in tracking and assessing threats.
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to the sensor nodes, reducing bandwidth 
requirements across the network. While 
SNOMAN deals more with immediate 
response and tracking, Charles River’s 
ALAMO employs methods like those used 
in analyzing economic futures markets to 
bring a predictive element to resource 
optimization. 

The Investment
Since 2005, MDA has awarded Charles 
River four SBIR contracts worth about 
$1.95 million to create code that can boost 
sensor performance. Work has focused 
on developing tools to optimize tracking 
using game theory and market-based 
solutions. 

The Payoff  / Value for the Nation
SNOMAN and ALAMO are mature 
technologies working their way toward 
insertion in systems for missile defense, 
and Charles River is building relationships 
with prime contractors such as Northrop 
Grumman, which collaborated with 
Charles River on SNOMAN R&D. For missile 
defense, an optimized sensor network 
would help establish a more sound and 
effi  cient—a more eff ective—missile shield. 
Beyond defense, the company’s resource-
optimization technology could be used for 
logistics management, manufacturing, and 
emergency services.

SNOMAN relies on an algorithm 
that can coordinate radar and other 
sensor tasking in real time.

The Solution
Charles River Analytics has developed 
software that optimizes networked sensors, 
with sensors collecting information that 
can be processed to determine threat 
levels or produce tasking plans for radars. 
The software includes SNOMAN (short 
for “Sensor Network Optimization using 
Multi-Agent Negotiation”) and ALAMO 
(“Arbitrage Look-ahead Agents for Market-
based Optimization”). The applications 
take their cue from game theory and 
economics, treating points in a network 
(sensors and targets, for example) like 
buyers and sellers in a virtual market. The 
continuous interactions, or “negotiations,” 
among these buyers and sellers can deliver 
enough relevant information to produce 
tasking plans, for example. 

SNOMAN relies on an algorithm that can 
coordinate radar and other sensor tasking 
in real time—giving various sensors 
priority status for tasks that arise from the 
moment an enemy missile is tracked to 
the moment it is intercepted. Although 
existing mechanisms for tracking an 
incoming missile are eff ective, Charles 
River’s approach could off er improvements 
in certain conditions, such as when a 
system with limited sensor resources needs 
to track multiple threats. Conventionally, 
the tasking of sensor networks has been 
centralized, with computation being 
performed in one location. But SNOMAN 
pushes information processing outward 

Missile Defense Agency Technology Applications Report
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Vibration-control system helps 
stabilize airplane-mounted lasers

Contact info
Eric Anderson
CSA Engineering, Inc. (Mountain View, CA)
Phone: 650.210.9000
E-mail: eanderson@csaengineering.com
Web: www.csaengineering.com

The Problem
Missile defense leaders continue to explore the use of lasers on aircraft to 
destroy targets from a signifi cant distance. Extreme precision is required 
for keeping the laser spot focused on the target. But beam deviation, 
misalignment, or jitter can mean missed targets or the need to direct a 
beam at a target for longer periods of time. On an aircraft in motion, fl ight 
dynamics, buff eting from atmosphere and mechanical vibration—as 
well as equipment noise and vibration—can cause unwanted motion of 
optics used to direct the beam. Methods such as acoustic blankets can 
help produce a more stable environment, but they don’t do enough.
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Laser Testbed. The program involves a 
chemical oxygen iodine laser housed 
aboard a modifi ed Boeing 747 aircraft. 
Specifi c to the ABL project, MDA and its 
predecessors have awarded three STTR 
and nine SBIR contracts worth nearly $3.6 
million. 

The Payoff  / Value for the Nation
CSA Engineering’s vibration-control 
solutions are at work today in the Airborne 
Laser Testbed, having played an integral role 
in a successful February 2010 test—in which 
the Boeing 747-mounted laser destroyed 
a ballistic missile launched off  the central 
California coast. As a mature solution, CSA 
Engineering’s suite of vibration-control 
technologies stands ready to play a part 
in any future fi elding of airborne lasers. 
Moreover, the company’s solution could 
be applied to reduce vibrations and jitter 
on satellites for missile defense—or for 
other applications. Knowhow resulting 
from CSA Engineering’s MDA-funded 
projects already has worked its way into a 
solution that the company developed for a 
NASA launch—in which CSA Engineering’s 
technology helped prevent launch-vehicle 
vibration from adversely aff ecting delicate 
sensors on NASA’s Wide Field Infrared 
Survey Explorer satellite.

CSA Engineering’s vibration-control 
solutions are at work today in the 
Airborne Laser Testbed, having 
played an integral role in a successful 
February 2010 test.

The Solution
CSA Engineering, a wholly owned subsidiary 
of Moog, Inc., has developed vibration-
control systems that have been used to 
stabilize laser beams for an airborne laser 
program. The company’s systems involve 
passive elements, such as special acoustic 
enclosure designs for components of a 
laser’s optical bench, as well as active 
elements, such as actuators that can 
provide countermovement to cancel out 
unwanted vibrations. CSA Engineering’s 
solution also involves sensors and 
algorithms needed to measure vibration 
and develop the signals for controlling 
the actuators that stabilize the vibration-
sensitive hardware.

The company has evolved its vibration-
control systems far beyond the prototype 
stage—having developed a suite of 
solutions that can be manufactured 
easily for use in a variety of applications 
in which vibration control is an issue. 
CSA Engineering maintains that its 
manufacturing approach also brings with 
it the advantages of cost, weight, time-to-
build, and actuator performance. 

The Investment
MDA and its predecessors, SDIO and BMDO, 
have been funding CSA Engineering since 
the 1980s for various vibration-mitigation 
projects—including the Airborne Laser 
(ABL) program, now known as the Airborne 

Missile Defense Agency Technology Applications Report
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Portable antenna fi lls missile defense 
communications needs in all weather

Contact info
Paul Gierow
GATR Technologies (Huntsville, AL)
Phone: 256.382.1334, ext. 6001
E-mail: pgierow@gatr.com
Web: www.gatr.com

The Problem
Missile-intercept tests take place in areas that cover hundreds of square 
miles. And the equipment used to coordinate, monitor, and communicate 
the phases of a test must be placed in disparate, often hard-to-reach 
locations—and in varying weather conditions. Having highly portable, 
all-weather equipment is essential—especially for communications. The 
ability to deploy high-bandwidth communications equipment ensures that 
test participants can quickly receive the results of a missile defense launch. 
In real-world scenarios, deployment problems with communications gear 
could result in major information holes and confusion.
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The Payoff  / Value for the Nation
Having been used during the THAAD 
testing, GATR’s MDA-funded technology 
already is helping to ensure the quality 
of the BMDS. The company continues 
to provide its products to the Defense 
community and has landed contracts 
from the U.S. Army Space and Missile 
Defense Command and the U.S. Special 
Operations Command (SOCOM) for use 
as a rapid-deployable communications 
system. GATR’s systems also have been 
deployed aboard the USNS Comfort, for 
use in Navy humanitarian missions. Beyond 
Defense, the technology has been picked 
up and deployed by the State Department 
and the Federal Emergency Manage-
ment Agency. The antenna system also 
was deployed during Hurricane Katrina 
to help coordinate communications by 
emergency managers. Additionally, the 
company is now working with SOCOM 
and NASA to use the technology not for 
communications, but to track microsatel-
lites or “nanosats.”

The antenna is easily deployed and 
enables quick and reliable relay of 
data from missile intercepts back to 
the command centers.

The Solution
GATR Technologies has created a light-
weight, portable inflatable satellite 
antenna that can be deployed almost 
anywhere in the world, and in most any 
weather conditions. The antenna is easily 
deployed and enables quick and reliable 
relay of data from missile intercepts back 
to the command centers. The antenna was 
used during Terminal High Altitude Area 
Defense (THAAD) testing by MDA between 
2006 and 2008.

GATR’s technology performs like other rigid 
antennas, except the GATR product takes 
the form of a large sphere composed of 
fl exible materials. Inside this sphere is a 
satellite dish made of a fl exible, refl ective, 
composite material—which takes on a 
parabolic shape when the ball is infl ated. 

The Investment
GATR developed its technology with the 
help of MDA funding. Since 2005, the 
agency has provided the company with 
$1.4 million in SBIR awards to develop 
deployable satellite systems for use with 
BMDS assets operating in remote areas. 

Missile Defense Agency Technology Applications Report
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Composite foam brings greater 
reliability and lower weight for thrusters

Contact info
Wayne Steffi  er
Hyper-Therm High-Temperature Composites, Inc. (Huntington Beach, CA) 
Phone: 714.375.4085
E-mail: wayne.steffi  er@htcomposites.com
Web: www.htcomposites.com

The Problem
Small rocket engines, or thrusters, are used throughout the BMDS—
especially on the divert and attitude control systems (DACS) used to 
gently maneuver missile interceptor kill vehicles toward their fi nal targets. 
Conventionally, metal injectors have been used to pump propellants into 
a thruster’s combustion chamber—where the energy-producing reactions 
occur. Although metal injectors have worked fairly well, they are not ideal. 
The weight that metal brings to the rocket assembly adds to the overall 
weight of the rocket-propelled vehicle. Moreover, the orifi ces of metal 
injectors can sometimes become fouled by particulate matter.
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