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NAVY TAP 
The Navy Transition Assistance Program (TAP) is a competitive program 

designed for, and offered exclusively to, the Navy SBIR/STTR Phase II 

awardees. The TAP, an evolving 11 month program, assists small business 

participants with market research, Phase III strategies and development 

of other appropriate tools, all geared to accelerate the transition of their 

technology. 

Companies that complete the TAP can then present their projects to 

hundreds of government agencies, contractors, investors and other private 

sector companies in attendance at the Navy Opportunity Forum®
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The Forum is very important and valuable event both to 
the primes/industry and the small businesses. Because 

innovation is extremely strong in the small businesses, they 
represent an enormous potential for the rest of the industry. 

– Forum Attendee from Private Industry
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FROM 
THE EDITOR

This issue celebrates the achievements of 10 companies that partici-
pated in the 2007-2008 Transition Assistance Program (TAP) and one com-
pany that participated in the 2005-2006 TAP. The TAP is sponsored annually 
by the U.S. Department of the Navy’s Small Business Innovation Research 
(SBIR) Program Office and continually evolves in order to achieve the goal 
of more rapid transition of SBIR and Small Business Technology Transfer 
Program (STTR)-funded technology into the fleet. The methodology used 
by Dawnbreaker in working with participating firms is highly interactive and 
is focused on developing specific tools, opportunities and relationships that 
will facilitate transition. Companies that participate in the TAP are then in-
vited to present their technology to potential customers, partners, and inves-
tors at the Navy Opportunity Forum®.

Since 1990, Dawnbreaker has had the pleasure of assisting more than 
4,200 SBIR and STTR funded firms. By collecting data from participat-
ing firms at 6, 12 and 18 months following the Navy Opportunity Forum®, 
Dawnbreaker is able to monitor the results of participation in our Phase II 
program. On average, 50 percent of Dawnbreaker clients receive private 
sector financing within 18 months following the development of business 
plans with our assistance, and a comparable percentage receive Phase III 
funding after participation in the Transition Assistance Program [TAP].

The 2007-08 TAP saw the participation of a combined total of 224 
companies. Companies presented in this issue of Profiles in Success are a 
subset of the 19 companies that individually achieved more than $1 million 
in sales, Phase III contracts and/or investments during the 18-month evalu-
ation period. Funding came from a wide variety of sources including Phase 
III contracts, contracts from prime contractors, corporate acquisitions and 
Congressional funding. 

Congratulations are extended to all of the program participants for their 
Phase III achievements.

This issue celebrates the 
success of companies that 
achieved Phase III success 
during the economic 
downturn.

Jenny C. Servo, Ph.D.
President, Dawnbreaker, Inc.
The Commercialization Company
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Phase III Success: More than $5M in contracts from the Navy and a major Prime Contractor.

Visit Accurate Automation Corporation 

online at:

www.accurate-automation.com

The U.S. Navy has a roadmap which provides 
a vision for future development and deployment 
of Unmanned Surface Vehicles (USVs). According 
to the Navy Unmanned Surface Vehicle Master 
Plan, “USVs will augment current and future plat-
forms to deliver enhanced steady-state and surge 
capability. This will help to deter the enemy on 
regional, trans-national, as well as global fronts. 
USVs are highly automated to reduce communi-
cation/data exchange requirements and operator 
loading. They will deploy and retrieve devices, 
gather, transmit, or act on all types of information, 
and engage targets with minimal risk or burden to 
U.S. and Coalition Forces.” Although the master 
plan identifies a goal of 2020 to, “develop and ef-
fectively meet the Navy’s strategic planning and 
Fleet objectives and the force transformation goals 

of the Department of Defense (DoD),” Accurate 
Automation Corporation with its collaborators has 
a head start on the competition, and is well posi-
tioned to make a meaningful contribution to the 
country’s national defense efforts.  

Accurate Automation Corporation, headquar-
tered in Chattanooga, Tenn., is a high-tech devel-
oper of intelligent systems for control and signal 
processing. The company was founded in 1985, and 
has been building unmanned systems since its in-
ception. During that period of time, the company 
has won 14 Navy SBIR Phase II awards—many of 
which have successfully transitioned to Phase III. 
According to Robert Pap, co-founder and president 
of Accurate Automation Corporation, his com-
pany, “serves as a showcase for the Small Business 
Innovation Research (SBIR) program by demonstrat-
ing that small business holds the key to future tech-
nological growth in the United States.” Although 
Accurate Automation Corporation has had many 
SBIR successes, one of their most successful proj-
ects was topic number N04-128, Unmanned Surface 
Vehicle Autonomous Maritime Seaway Navigation. 

The Office of Naval Research (ONR) originally 
sponsored this SBIR topic because they understood 
that the Navy would use USVs to perform various 
missions in the future. Specifically, they wanted to 
develop a USV capable of stable performance in an 
ocean environment while transiting over some dis-
tance to reach their mission area, and then perform 
additional maneuvering or stationkeeping while 
executing the mission. To perform these actions, 
the USV would require an autonomous system 
on-board the USV to assist the craft in navigat-
ing through waves, optimizing course and speed 
to maximize fuel efficiency. It would have to have 
reliable power available and be immune to various 
environmental conditions. 

Since its found-
ing in 1985, the 

company has 
been awarded 14 
Navy SBIR Phase 

II awards, with 
many successfully 

transitioning to 
Phase III.

Accurate Automation 
Corporation01
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Leveraging more than 15 
years of experience in build-
ing unmanned aircraft, Accurate 
Automation Corporation devel-
oped a USV that uses an adap-
tive control system that is Joint 
Architecture for Unmanned 
Ground Systems (JAUS) compliant. 
According to Mr. Pap, “Using an 
adaptive control system instead of 
a rigid algorithm allows us to have 
a learning algorithm.” Their USV 
also takes advantage of network 
centric communications and can 
survive hostile electronic attack. 
Collectively, these approaches al-
low their USV to navigate autono-
mously while avoiding obstacles. 
Other technical features include, 
“their anti-porpoising detection 
and compensation system, real-time telemetry and 
data acquisition, and unique capabilities such as 
intelligent wave navigation, multi-ship operation, 
formation and automated launch and recovery.” 

The company found success with this topic 
rather quickly – they found their customer while 
at the Navy Opportunity Forum®. As with other 
participating TAP companies that year, Accurate 
Automation Corporation presented their solution 
at the 2006 Navy Opportunity Forum. According to 
Mr. Pap, “While we were at the Forum an admiral 
came around and asked if we were ready for prime 
time. After a brief discussion, he made a phone call 
to ONR, and someone came to look at our USV.  
They then volunteered to use us for a transition 
to Navy Expeditionary Combat Command, which 
was a big Phase III.” Pap said that the successful 
commercialization of this technology was primar-
ily based on two factors: the company’s ability to 
develop and demonstrate an innovative approach 
to USVs and successfully completing the Navy TAP. 
“The TAP, the Forum and Dawnbreaker staff made 
this success a reality. There is no way to fully thank 
them for all that they have done and continue to 
do,” said Pap. 

Based on the success of this and other SBIR 
topics, Mr. Pap has been able to grow his com-
pany. However, he is most proud of what his team 
has accomplished by delivering complete USVs 

Successful com-
mercialization of 
this technology was 
primarily based 
on two factors: the 
company’s abil-
ity to develop and 
demonstrate and 
innovative approach 
to USVs and success-
fully completing the 
Navy TAP.

to the warfighter. To date, Accurate Automation 
Corporation has delivered more than a half doz-
en USVs, with more in production. The company 
recently received a letter of commendation from 
the undersecretary of defense for coalition war-
fare. “This letter recognized Accurate Automation 
Corporation for something that was above and 
beyond the call of duty, and it is very special to 
us,” Pap said. 

Additional funding has been provided by 
Quick Reaction Funding (QRF) from OSD and using 
the USV’s as testing platforms from experiments in 
“Dynamic Engine Stopping Experiments” for NRL. 
Accurate Automation and Naval Surface Warfare 
Center at Dahlgren used an ocean racing hull to 
demonstrate the Naval Expeditionary Overwatch 
(NEO) USV with the Gunslinger payload for a 
Limited Military Utility Assessment (LMUA). 

“Key parts of the success in the NEO USV are 
working with the Navy Labs and primes. Do not be 
afraid to have other technologies involved in the 
testing. The LMUA had real naval operators as users 
of the technology with their ideas exposing poten-
tial blemishes that needed to be addressed before 
becoming a real program. In addition, other SBIR 
companies as collaborators allow for additional 
intellectual capital in the evaluation. It takes more 
than one Phase II to make it to Phase III and all the 
Phase II’s do not have to be from your company.” 
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Phase III Success: $2.1M in government funding.

Visit Advanced Technology &

Research Corporation online at:

www.atrcorp.com

Unmanned Aerial Systems (UAS) are 
becoming increasingly successful in their deploy-
ment for land-based forces in the Middle East 
and around the world. UAS have been used for 
tracking of key militants in remote areas as well 
as being used to launch missiles on enemy lo-
cations. Given their unmanned nature, UAS 
have the distinct advantage of not putting U.S. 
personnel at risk, and they bring an additional 
advantage of providing extended “fly time” for 
intelligence, surveillance and reconnaissance mis-
sions. Land-based systems vary in size from the 
hand-launched Raven, to larger tactical units (RQ7 
Shadow, RQ-8 Fire Scout) and up to the largest 
systems, which include the ocean-crossing Global 
Hawk and the weaponized Predator–B “Reaper,” 
known for combating insurgents in Afghanistan 
and elsewhere.

However, adoption of UAS for use aboard Navy 
ships is not as advanced as in land-based applica-
tions, largely due to the challenges of launch and 
recovery (L&R) at sea. While pneumatic launchers 
can serve to put fixed wing UAS into flight, recov-
ery is extremely problematic. No ships other than 
aircraft carriers have runways, and the small flight 
decks of other “aviation-capable” Navy ships are 
suitable only for Vertical Take-off and Landing 
(VTOL) vehicles. In addition, one must deal with 
the significant velocities of the UAS relative to the 
ship, the proximity of ship superstructure and per-
sonnel to the landing zone, turbulence from the 
ship’s airwake, wind gusts and potentially large 
sea-induced deck motions.

Advanced Technology & Research Corp (ATR) 
addressed these issues with its ONR-sponsored SBIR 
entitled “Stable Platform Module for Ships (N04-
225).” Their “macro-micro” technology features a 
“macro” robotic arm to position a UAS capture de-

vice over the side of the ship and out of the strongest 
turbulence induced by the ship superstructure. The 
end of the arm is stabilized against ship motion to 
offer a stable target for the UAS. The UAS is captured 
by a “micro” mechanism that adjusts for UAS track-
ing errors on approach, acquires the UAS by means 
of a cable catching a hook mounted to the top of the 
UAS, and then controls cable pay-out and tension to 
achieve a graceful arrest. The system is intended for 
safe recovery of fixed wing UAS in the 100-1000 lb. 
range and is designed to be compact and modular 
for easy storage aboard smaller vessels.

While ATR was successful in achieving TRL 4 
on some parts of its system by the completion 
of its Phase II, additional funding was needed to 
develop other parts of the system and to build a 
demonstration model of the full system at a use-
ful scale. Their breakthrough came from DARPA, 
which had a long-term vision for shipboard launch 
and recovery systems capable of handling large 
fixed wing UAS (upwards of 1,000 lbs). While this 
DARPA vision, dubbed “SeaCatcher,” had some-
what different design objectives, the ATR approach 
to UAS recovery offered a promising approach 
for handling much larger UAS as well. Through a 
DARPA “Seedling” project in 2007, ATR was first 
provided $500,000 in funding in support of this 
Navy Phase III development effort. 

Serendipitously, full scale for a system geared to the 
mid-size UAS of interest to the Navy today is roughly 
the same size as a reduced-scale Advanced Technology 
demonstrator (ATD) version of the SeaCatcher system. 
A SeaCatcher ATD thereby provides a vehicle to dem-
onstrate the viability of L&R technologies deployable 
in the mid-term as well as the long-term.

In 2009, ATR was awarded a contract under a 
DARPA Broad Agency Announcement (BAA) to fo-
cus on the design, build and testing of the “macro 

The ATR system is 
intended for safe 
recovery of fixed 

wing UAS in the 100-
500lb range, and 
is designed to be 

compact and modu-
lar, allowing for 

easy storage aboard 
smaller vessels.

Advanced Technology 
& Research Corporation02
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arm” part of its recovery system. The objective of 
this $1.6M effort is to prove that the end of a large-
scale robotic arm fixed to a ship moving under el-
evated sea states could be controlled well enough 
to hold an end-mounted UAV capture mechanism 
stable. Additionally, it will demonstrate a robust 
structure able to sustain the forces of high accel-
erations during UAV launch and recovery. 

Eric Rees, the Chief Operating Officer for ATR, 
cited the fact that the Navy SBIR companies need 
to explore every avenue available to them when 
searching for Phase III funding. Rees: “The Navy 
Opportunity Forum® was a very successful event 
for ATR. The traffic at our booth from Navy PMAs/
PMSs/PEOs and prime contractors was strong. 
We were able to build on the information in our 
formal presentation and engage in wide-ranging 
conversations about the Navy’s unique needs and 
desires for UAS operations.” 

Additionally, Rees recommended getting 
to know Congressional representatives to help 
build awareness of your company’s technology 
development efforts. Having recently relocated 
ATR to Columbia, Md., Dr. Jackson Yang, ATR’s 
Owner, President & CEO, and Eric Rees, took 
the opportunity to introduce the company to 
its new Congressional representatives. “It was 
not so hard to get time with Congressional of-
fices to discuss exciting new initiatives that are 
relevant to defense stories appearing regularly 
in the headlines,” said Rees. “Your home state 
delegation is an important resource that many 
SBIR companies could utilize more frequently to 
build awareness and interest in their company, 
technologies and job-creation potential.” 

ATR is a well-established engineering-focused 
company with over 30 years experience in defense 
contracting, with emphasis on the U.S. Navy. In ad-

dition to its engineering services forte in weapons 
effects analysis, modeling and simulation, the com-
pany has two decades of experience in the devel-
opment and production of automation and robotic 
systems for military and industrial applications. The 
company develops its control software based on a 
particular methodology and toolset ideally suited 
for the integration of multiple technologies and 
systems to address complex problems such as 
ship-based launch and recovery of UAS. 

ATR is the principal developer of control systems 
for Oceaneering International in ONR’s Large Vessel 
Interface Load-On Load-Off (LVI-Lo/Lo) program, 
which involves ship motion compensation to en-
able the transfer of cargo containers between ships 
while underway in high sea states. ATR has primed 
government-customer automation system R&D and 
manufacturing programs up to the $10M range. 

“Your home state 
Congressional 
delegation is an 
important resource 
that many SBIR 
companies could 
more frequently 
utilize. This group 
can assist a firm in 
building awareness 
and interest in their 
company and their 
technologies.” 

— Eric Rees
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Phase III Success: More than $3.3M in product sales.

Visit Concepts Research Corporation online at:

www.conceptsresearch.com

One of the principal objectives of 
the Navy SBIR/STTR Program is to stimulate small 
company technology development and to foster 
commercialization of the resulting technology. As 
stated in the SBIR/STTR Overview:

“The Navy’s SBIR/STTR Programs are primarily 
mission oriented, providing companies the oppor-
tunity to become part of the national technology 
base that can feed both the military and private 
sectors of the nation. To that end, the Navy incor-
porates into its Phase II component, the emphasis 
on the small business’ need to market its technol-
ogy to both military and private sectors.”

Given this underlying philosophy of marketing 
to both the military and private sectors, the Navy 
SBIR/STTR Program has provided many companies 
with early development funding that allowed them 
to gain a foothold in the market and then success-
fully transition its technology to the private sector. 
This initial funding allows companies to establish a 
“proof of concept” (Phase I) and achievement of a 
sufficient Technology Readiness Level of 4-5 (Phase 
II) to secure additional Phase III funding; generally 
from the Prime Contractors or private sector. 

This is exactly the scenario experienced by 
Concepts Research Corporation with its microchip 
laser development. In 2005, Concepts Research 
responded to a NAVAIR solicitation targeting re-
placement of the existing fuze technology which 
was over 20 years old and rapidly becoming obso-
lete. The target platform for this “microchip laser” 
was the Navy AIM-9X Sidewider Missile Block II up-
grade to improve the missile performance. A new 
microchip laser design was needed with increased 
energy output and additional system bandwidth. 
The specific technology addressed the redesign 

of the “active optical target detector” that uses 
reflected laser energy by the microlaser to detect 
missile targets. 

Concept Research proceeded to develop a 
miniature opto-electronic packaged solid-state 
laser producing high pulse rates and sub-nanosec-
ond pulses capable of kilowatt peak powers. One 
of the key elements in this redesign related to the 
manufacturability of these extremely small devices 
(one to two millimeters long). Implementation of 
a well-defined manufacturing process was needed 
to produce the technology in the volumes required 
to meet the customer’s requirements. 

The Navy and Raytheon provided the initial 
funding to underwrite the manufacturing pro-
cesses and provide the pre-production equipment 
used by Concepts Research to deliver the early 
microchip lasers. In addition to development of 
these manufacturing processes, a robust packag-
ing methodology was needed to provide reliable 
and operationally sustainable devices. Once these 
manufacturing and packaging processes were es-
tablished and documented, NAVAIR proceeded 
to consolidate the subsequent manufacturing with 
Raytheon, which had an established ISO 9000 cer-
tified manufacturing operation. 

With this shift to Raytheon for the microchip 
production, Concept Research was able to pur-
chase the pre-production equipment and clean 
room from the government by placing a formal 
bid to acquire the equipment. The Navy provided 
infrastructure and the technical “know-how” devel-
oped under this SBIR to put Concept Research in 
an excellent position to leverage this technology 
in the commercial marketplace. The company con-
sequently began pursuing commercial applications 
of the technology in the areas of printing, survey-
ing and medical sterilization. 

“The Navy 
Opportunity 

Forum® and the 
Transition Assistance 

Program were 
excellent networking 
opportunities, which 

provided quite a 
few leads.” 

— Brian Peterson

Concepts Research 
Corporation03
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Concepts Research Corporation now offers a line 
of mil-spec microchip laser devices. These passively 
Q-switched microchip lasers emit sub-nanosecond, 
high-peak-power pulses from industry standard 
opto-electronic packages. It has sold over $1.5M in 
microchip lasers to the surveying and scanner indus-
tries and is currently experiencing $1.8M annually in 
sales of these microchip lasers. In June 2009, RPMC 
Lasers, Inc. was selected as sole international dis-
tributor for Concepts Research Corporation lasers. 

According to Brian Peterson, the principal in-
vestigator, “We would not be having our current 
commercial success in the Survey and Scanner 
System field if it were not for our initial funding 
through the NAVAIR SBIR. This funding allowed 
Concepts Research to establish this high tech solu-
tion for the Navy and then transition this technol-
ogy to commercial applications.” Peterson further 
stated that, “The Navy Opportunity Forum® and 
the Transition Assistance Program were excellent 

networking opportunities that provided quite a 
few leads from PMA 261, Ford Motor Company 
and Lockheed Martin to mention just a few.”

Concepts Research Corporation is a Wisconsin 
based corporation with locations in Bemgium, 
Wisconsin and Charlotte, North Carolina. Initially 
positioned as an engineering services provider 
in 1999, it currently has a diverse staff of approxi-
mately 20 employees encompassing multiple dis-
ciplines. It offers extensive corporate engineering 
experience including electrical engineering ser-
vices in the areas of conceptual design, detailed 
design, product implementation and project man-
agement. Their expertise includes over 130 years 
of lasers, optics, electronics and mechanical engi-
neering. While their product offerings include di-
ode pumped lasers and laser control systems, their 
extensive background with embedded system 
design and product development allows for easy 
integration with other applications. 

In 2005, Concepts Research 

responded to a NAVAIR solicitation 

to replace a 20 year old fuze 

technology. Today the company is 

leveraging their technology in the 

commercial marketplace.
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Phase III Success: Over $1.2M in Phase III contracts from the DoD and IC.

Visit Galois, Inc. online at:

www.galois.com

What exactly is a Wiki, anyway? Most 
office workers today are aware of Wikipedia, the 
online collaborative encyclopedia that documents 
information about virtually every topic and pro-
vides it for common access and usage. However, 
Wikipedia is not the only online wiki, just the most 
well known. There are many other special purpose 
wikis in existence.

“Wiki” is a Hawaiian word for “quick or 
fast” and is often referred to by some with the 
phrase, “What I Know Is.” However, as defined by 
Wikipedia,  a wiki is “a website that allows for  easy 
creation and editing of any number of interlinked 
web pages.” Wikis are used to create collaborative 
websites, power community websites for personal 
note taking, in corporate intranets, and in knowl-
edge management systems.

Wikis have been adopted in many organiza-
tions as software tools because they encourage 
collaboration. Common uses include project com-
munication, intranets, and documentation. Today, 
some companies and government organizations 
use wikis as their only collaborative software and as 
a replacement for static intranets. However, when 
wikis are used across organizations and behind fire-
walls, issues may develop regarding the security 
and access rights of individual users. There may be 
greater use of wikis behind firewalls than on the 
public Internet. 

The government, in particular, wants both the 
benefit of the security that comes with separate 
network systems, and the collaboration that wikis 
provide. Hence the need to develop a separate 
network security structure for multi-level confiden-
tial documents, which is what Galois addressed 
with its Tearline Wiki project. 

Currently the U.S. Government has several 
million individual security clearances outstanding 

and is producing tens of millions of new classified 
documents each year. In many government orga-
nizations, there exists a need to restrict access to 
confidential documents based on the user’s ac-
cess rights. Those who have security clearances 
for Secret and Top Secret documents need to be 
careful when sharing information with team mem-
bers who do not share those clearances and who 
work on separate networks. In multi-level secure 
environments information silos develop, inhibiting 
users from sharing knowledge with those outside 
the network. Users at higher levels often need in-
formation that is only available at lower levels, or 
on different networks, but do not have a way to 
easily access it in real-time situations.

Galois addressed this issue under a $1.5M 
Phase II award from SPAWAR by developing its 
Tearline Wiki. (A “Tearline” is a physical line on 
intelligence messages/documents that separates 
categories of information that have been approved 
for foreign disclosure and release.) 

The Tearline Wiki  is a software tool with a high-
assurance approach that interfaces with existing 
web technologies. It integrates information from 
multiple separate networks into a single web docu-
ment. Tearline Wiki users are able to read informa-
tion at any security level, up to their own clearance 
authorization. Additionally, they are able to write 
and edit information at their highest authorized 
level. Virtual “tearlines” separate the information 
by classification level.

The key benefits of this multi-level security ca-
pability is the reduction of redundancy of having 
low information on the high side and avoidance 
of the potential divergence of data that can result. 
The reduction in hardware costs, which previously 
took three levels of hardware, one for each security 
clearance level is an additional benefit. Additionally, 

“The TAP re-
ally helped us to 

clarify our thinking 
and put together 
valuable materi-

als to market our 
technology.” 

– Isaac Potoczny-
Jones

Galois, Inc.04
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Tearline Wiki saves replication costs while avoiding 
problems of latency and consistency. This results 
in reduction in space, weight and power require-
ments as well as system administration.

Galois took the Tearline Wiki technology through 
the 2007-08 Navy Transition Assistance Program and 
participated in the 2008 Navy Opportunity Forum®. 
“The TAP really helped us to clarify our thinking and 
put together valuable materials to market our tech-
nology. The emphasis on SBIR data rights through-
out the program was also quite useful,” said Isaac 
Potoczny-Jones, principal investigator at Galois.

While Galois was completing the Navy TAP, it 
was also working with members of the intelligence 
community on a beta test version of this technol-
ogy. The intelligence community had multiple wikis 
deployed in several classification levels and was 
searching for a separate network solution. Based 
on the Navy SPAWAR success that brought the 
Galois Tearline Wiki to a TRL 6, the project received 
funding for follow-on prototype development with 
Phase III funding of $1.2M. 

“It’s clear that there are different criteria for 

asserting a company’s SBIR Data Rights,” said 
Potoczny-Jones. “Since Galois’ work with the intelli-
gence community was so closely tied to its SPAWAR 
Phase II project, it felt that the Phase III funding was 
an appropriate use of its SBIR Data Rights. With an-
other related project, however, it was determined 
that it would be more supportive of the customer’s 
needs and Galois’ long-term goals to not purse our 
SBIR Data Rights.” Largely this is a judgment call 
based on the applicability of the technology, the 
specifics of the agency needs and the company’s 
relationship with the requesting agency.

Galois is a technology transition company 
founded in 1999 that specializes in information 
assurance challenges. Located in Portland, Ore., 
Galois employs 30 computer scientists, mathemati-
cians, engineers and technologists that invent next-
generation software tools and technologies for 
government and commercial clients. Recognized 
for the use of cutting-edge mathematically-based 
tools and approaches, Galois works with custom-
ers across the government, including the DoD and 
Intelligence Communities. 
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software testing solutions for complex software 
systems, IDT discovered through its assessment 
that the testing methods the Navy had in place 
consumed nearly two-thirds of the time required 
for a new capability to be introduced to the Fleet.

“Too much time is spent on software testing,” 
said Bernie Gauf, IDT president. “As software pro-
grams increase in complexity, testing times continue 
to increase as a proportion of the total application 
development.” This is largely due to the manual 
testing routines and the need for regression test-
ing driven by technology insertion issues. With the 
Navy’s emphasis toward Commercial-off-the-Shelf 
(COTS) hardware, the testing requirements shifted 
from methodologies focused on the hardware to 
those more related to software implementation.

IDT proceeded to develop its Automated 
Test and Re-Test (ATRT) technology to provide 
automated software testing capability including a 
testing framework, automation engine and report-
ing features. This testing application can be intro-
duced at any phase of a program. It is designed to 
provide cost savings, which are proportional to the 
percentage of the program to which the testing is 
applied.

The company participated in the 2007-08 Navy 
TAP and presented the ATRT technology at the 
2008 Navy Opportunity Forum®. “The TAP helped 
provide a framework and a timetable for the tran-
sition of this technology. The program also gave 
us the guidance needed to organize the necessary 
paperwork a transition required,” said Gauf.

It was during the late stages of Phase II devel-
opment that IDT was able to demonstrate, through 
its time savings and expanded reach – in terms of 
the the number of completed tests, a savings ap-
proaching 90 percent on several Navy applications. 
In parallel with test time savings, the IDT “reach” 

Phase III Success: $12M in Phase III contracts from the NAVSEA.

Visit Innovative Defense Technologies at:

www.innovativedefense.com

Back in the 1990s, manual testing of hard-
ware oriented technology was common in order to 
determine its adherence to system specifications. 
Increasingly, however, the critical component of 
Navy systems was not so much the hardware, but 
the software needed to drive the more complex 
technology applications. To accommodate the 
changes in testing requirements, teams were set 
up to provide on-going regression testing of the 
large complex software systems.

In 2004, as the Navy worked to streamline costs, 
the Chief of Naval Operations asked the Commander 
of Operational Test and Evaluation Force (OT&EF) 
to investigate what Test and Evaluation (T&E) cost-
savings could be produced, theorizing that a 20 per-
cent reduction in costs was achievable. The OT&EF 
team identified five significant issues driving the test 
and evaluation costs: redundant testing, increased 
levels of regression testing, complexity of computer 
software testing, interoperability testing (and certifi-
cation), and the need for unique facilities (test-beds) 
for major Navy projects.

Then in 2005, the Office of Naval Research 
(ONR) team formulated an SBIR Topic (N05-163) 
titled, “Tools for Rapid Insertion or Adaptation of 
Combat System Capabilities.” Innovative Defense 
Technologies proposed Automated Test and Re-
Test (ATRT) in response with the objective to de-
velop automated testing processes and tools that 
would enable swift insertion of new capabilities 
into complex open-architecture systems while re-
ducing the overall testing costs.

Innovative Defense Technologies (IDT), a small 
information technology business in Arlington, VA 
was successful in securing a Phase I contract for 
this project and began to assess the existing man-
ual testing operations. As a pioneer in the design, 
development and implementation of automated 

IDT’s technology 
is designed to sup-
port the testing of 
complex systems 

comprised of 
computer networks, 

display consoles and 
applications.

Innovative Defense 
Technologies LLC05
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resulted in more than 10 times as many tests as the 
former manual approach.

It was due to the demonstrated savings that IDT 
was awarded a Phase III IDIQ contract by NAVSEA 
for $15.4M in 2007 to incorporate their technology 
into programs such as LCS and AEGIS. In 2009, the 
company received another $45M IDIQ from the 
Naval Underwater Warfare Center (NUWC) for de-
livery of automated testing for submarine combat 
systems through 2014.

Automated testing provides not only a reduc-
tion in test costs, but additionally provides a more 
reliable system, improved testing quality, expanded 
depth of coverage, and reduced test effort and 
schedule. The quality of the test effort was improved 
through better regression testing, built-in verification 
testing and the ability to reproduce software prob-
lems. The system was more reliable system because 

of the improved performance testing, improved 
load/stress testing, and improved system develop-
ment life cycle through automated testing. “The 
most successful automated testing environments 
develop a framework of automated tests with reus-
able components that are continuously maintained 
when new capability is added,” said Gauf.

Today, using the Navy-funded ATRT technol-
ogy, IDT provides solutions, which support the 
entire lifecycle from software component testing, 
to system integration, to system testing, and the 
analysis of results.“The primary difference with 
the IDT approach is that most automated testing 
systems focus on a single application or single 
computer, while our ATRT solution is designed 
to support the testing of complex systems com-
prised of computer networks, display consoles 
and applications,” Gauf concluded. 

“The TAP helped pro-
vide a framework 
and a timetable for 
the transition of this 
technology.”                     

– Bernie Gauf
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Phase III Success: $3.7M in government contracts.

Visit Out of the Fog Research online at:

www.outofthefogresearch.com

In 2005, Out of the Fog Research  was 
awarded a contract to design and build an advanced RF 
distribution system (RFDS) for SPAWAR. The new tech-
nology needed to provide a low noise RF path from 
shipboard antennas to below decks, processing elec-
tronics while operating in a high electromagnetic inter-
ference (EMI) environment and working with extremely 
small SIGINT/ELINT/IO/EA and communications sig-
nals to shipboard processing electronics that monitor 
electronic attack, acquisition and direction finding.  

SIGINT systems generally cannot mitigate inter-
ference blocking the detection of the fourth ranked 
Signal of Interest (SOI). SOI detection is limited due 
to insufficient cancellation of electro-magnetic inter-
ference (EMI) whereas this technology can provide 
an increase in Probability-of-Intercept (POI), even for 
SOI as weak as -110 dBm. Improved performance is 
accomplished by advanced filtering and low-noise 
amplification using cryogenic technology. 

Out of the Fog Research LLC responded to this 
need by providing a full-band cryo-enabled CLIC 
technology that would improve signals intelligence 
(SIGINT) systems by mitigating interference blocking 
the detection of Signals-of-Interest (SOI). Upon suc-
cessful completion of this Phase II SBIR initiative, Out 
of the Fog Research LLC received follow-on funding 
of $1.75M through the Navy’s Commercialization 
Pilot Program (CPP).

Clearly, the value to the warfighter from de-
ployment of this technology was an increase in 
Probability-of-Intercept (POI) for very weak SOI.  
Cryogenic filters in a CLIC (Comb Limiter Combiner) 
architecture eliminate EMI from radar and COMINT 
transmit into the SIGINT systems. Cryogenic-CLIC 
technology achieves better EMI rejection without 
increasing noise figure or impacting the demodu-
lation of the received signal.

This was accomplished through technology tran-
sition into the Navy Cryptological Carry-On Program 
(CCOP). CCOP is a carry-on Program of Record that 
is easily reconfigured and therefore able to respond 
rapidly to tasking. The Advanced Wide Band RF 
distribution system design (developed by Out of 
the Fog Research LLC) permits the rapid insertion 
of new and emerging technologies and is the build-
ing block that will integrate capabilities from exist-
ing systems and insert advanced technologies into a 
single, scalable, interoperable Maritime Cryptologic 
System for the 21st Century. CCOP will improve 
front-end sensor capabilities to exploit current and 
emergent signals of interest, integrate RDF and en-
able Information Warfare capabilities, and provide 
embedded scenario based training. 

Out of the Fog Research LLC was clearly able 
to meet the Navy’s requirements for low signal 
detection, however, as Stuart Berkowitz, com-
pany founder said, “The key was recognizing the 

The value of this 
technology to 
the warfighter 

is an increase in 
the probability 

of intercept for a 
very weak signal 

of interest.
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larger Navy need of configuring the technology 
in the easily expandable ‘bookshelf’ form need-
ed to integrate its design into the larger SIGINT 
environment. We essentially ended up replacing 
their entire subsystem with our design, which 
incorporated all of their essential elements. 
It wasn’t enough to simply meet the SPAWAR 
Signal of Interest levels down to 110 dBm, but 
to provide a subsystem design that “fits into the 
Navy platform.”

Based on this successful technology develop-
ment and integration within SPAWAR, Out of the 
Fog Research LLC has additionally received a large 
Air Force contract of $1.7 million for development 
of tunable filters. The Navy Cryptological Carry-On 
Program (CCOP) is currently purchasing two ad-
ditional systems for final environmental testing at 
$160,000 each.

As participants in the 2007-08 Navy TAP, Out 
of the Fog found that the TAP and the Opportunity 
Forum® were useful in meeting potential collabo-
rators and members of the Navy SBIR team. “We 

“It wasn’t enough 
to simply meet the 
SPAWAR signal of 
interest levels, but 
to also provide a 
subsystem design 
that fits into the 
Navy platform.” 

– Stuart Berkowitz

also found that the TAP was quite useful in helping 
us to focus on our transition planning,” explained 
Berkowitz. In summary, Berkowitz’s advice to cur-
rent SBIR firms is to take a broader look at the 
Navy’s overall requirements beyond your immedi-
ate technology. “The key challenge is for the SBIR 
principal investigator to consider the overall tech-
nical requirements regarding how the technology 
will be deployed,” said Berkowitz. “We ended up 
redesigning the entire SIGINT subsystem in order 
to integrate our technology into the Navy platform 
and reduce any rework needed to accommodate 
our final design.” 

Beyond these Navy and Air Force applications, 
this technology can be deployed in civilian environ-
ments to provide situational awareness for a variety 
of homeland security and Coast Guard applications 
such as border monitoring, port security, high value 
(power plants, chemical plants, water plants, etc.) fa-
cility protection. Other civilian applications include 
acquisition and location of cell phones and mobile 
emergency signals for quick emergency response. 
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Phase III Success: $5.7M in government funding and product sales.

Visit Power + Energy, Inc. online at:

www.powerandenergy.com

Navy SBIR companies that go through the 
TAP know that the contacts they make at the Navy 
Opportunity Forum are key to moving forward, but the 
work necessary to promote a company needs to con-
tinue. Assuming that the technology is applicable across 
various military services, SBIR companies should market 
to the Navy and DoD at large to maximize the potential 
reach of the technology. By building upon the work they 
had completed through the TAP program, Power and 
Energy (P+E), located near Philadelphia, has been very 
successful in employing an expanded marketing strategy 
with its Navy funded hydrogen separation technology. 

P+E is a supplier of hydrogen purification systems 
used in the manufacturing of advanced semiconductors, 
solar cells and LEDs, as well as for various research and 
laboratory requirements. Established in 1993, the com-
pany’s mission is to enable the hydrogen economy and 
promote energy efficiency through the application of mi-
cro-channel technologies. The company focuses on de-
veloping advanced products for distributed generation 
of hydrogen, which will enable the widespread usage 
of energy-efficient fuel cells without the need for invest-
ment in costly centralized hydrogen production, distri-
bution, and storage. Using fuel-processing technology 
based on Power+Energy’s reactor technology, hydrogen 
fuel can be produced and delivered on demand from 
widely available liquid fuels. P+E provides a full range 
of micro-channel hydrogen purifiers to ultra-high purity 
users across the U.S., Asia and Europe.

Its initial SBIR contracts were based on NAVSEA’s 
interest in using Power+Energy membranes for an 
onboard-ship fuel cell power unit. During this phase, a 
local consultant with a great deal of experience in Navy 
procedures and R&D projects was identified and hired 
to help move the projects along. Later, after reviewing a 
Navy Broad Area Announcement (BAA), P+E developed 
a proposal to advance the technology developed under 
the SBIR phase II. P+E received $1.9M in government 
funding in January 2008 through the Navy for a project 
intended to improve the TRL level of its membrane sepa-

rator. The work was completed at the NAVSEA facility in 
Philadelphia under an ONR contract. 

Their membrane system is designed to extract fuel 
cell grade hydrogen from a stream of reformed logistic 
diesel fuel (JP-8). The P+E separator unit was installed 
into a demonstration system at the Naval Surface Warfare 
Center (NSWC) in Philadelphia to convert diesel fuel into 
high-purity hydrogen to feed a large hydrogen fuel cell. 

On the strength of this demonstration, P+E received 
additional funding of $2.4M and the company was se-
lected to be the Project Manager for a NAVSEA initiative 
to build larger and more durable hydrogen separation 
systems for the Navy. This contract will be coordinated 
with Precision Combustion, Inc., another SBIR firm, to 
scale-up its system and to integrate the separation tech-
nology into a larger, more durable system.

In addition to the continuing Navy project work, 
P+E has also delivered hydrogen purifiers and hydro-
gen separators worth $1.4M to a number of commercial 
organizations over the past two years. Their customer 
list includes Battelle, United Technologies, a number of 
electronics companies, and an industrial gas supplier in 
the Middle East. 

To further advance their interests internationally and 
throughout the DoD community, P+E retained American 
Defense International (ADI). Being willing to reach out 
and work with various companies and consultants has 
helped advance its technology story across a wider 
spectrum of interested parties; including the prime con-
tractors for other elements of hydrogen supply. Since 
hydrogen separators and purifiers are sub-components 

We could not 
have focused 

on developing 
these advanced 
separators and 
on refining our 
manufacturing 

processes without 
the Navy SBIR 

funding and 
support.

Over the past two years, P+E has 
delivered hydrogen purifiers and hydrogen 
separators worth $1.4M to a number of 
commercial organizations.
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that need to be integrated into to a larger system, P+E 
needed to identify and collaborate with these contrac-
tors to complete a system that could be successfully 
deployed. 

Power + Energy acknowledges that its Navy SBIR 
funding, and its subsequent success in responding to 
Broad Area Announcements, has allowed it to develop 
a robust hydrogen separator and the accompanying 
manufacturing process. Albert Stubbmann, vice presi-
dent sales and marketing, said, “We could not have fo-
cused on developing these advanced separators and on 
refining our manufacturing processes without the Navy 
SBIR funding and support.” Stubbmann went on to say 
that the TAP “helped to structure our thought process. 
We believe that as our TRL level grows, the contacts we 
made at the Forum will be quite helpful.”

On the commercial front, P+E has deployed the 
technology in hydrogen purifiers that supply ultra-high 
purity hydrogen to the manufacturers of Light Emitting 
Diodes (LEDs). Backlighting for cell phones and larger 
LED-based televisions has increased the demand for 
high purity hydrogen needed in the manufacturing of 
these products. P+E is also working with various inter-
national manufacturers of solar cellsthat require reliable, 
high purity hydrogen for the manufacture of thin film 
photovoltaic devices. 

P+E recently 
introduced its 
new PE9000MZ 
hydrogen purifier 
product line 
featuring increased 
flow capacities, 
lower cost of 
ownership and small 
footprint. This new 
product is based 
on P+E’s micro-
channel membrane 
technology 
developed in part 
with ONR/NAVSEA 
funding.
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Phase III Success: $1.2M in Phase III contract from NAVAIR and product sales.

Visit QUASAR Federal Systems, Inc. online at:

 www.quasarfs.com

Current news regarding the explosion of 
a British Petroleum leased oil rig and the subse-
quent leakage of oil into the waters of the Gulf of 
Mexico highlights the extreme operating condi-
tions and safety challenges inherent in deepwater 
oil drilling. However,  the oil industry has not cut 
back on its deepwater operations, but is instead  
increasing this type of work, pushing the drilling 
depths ever deeper. Operating in the deepwater 
environment presents technical challenges not 
present in land-based and/or shallow water drill-
ing. The distance from the boat on the surface to 
the drill site makes simple operation of the equip-
ment challenging, the tremendous water pressure 
at depth requires specialized equipment, opti-
mized for this environment, and the hostility of 
the environment means that divers cannot be sent 
down to handle problems that may arise.

These challenges drive the cost of deepwater 
drilling astronomically high. It is estimated that 

the cost of an exploratory well alone is currently 
~$200M. Therefore, oil companies invest consider-
able resources into surveying of potential drilling 
sites to try and predict which locations are most 
likely to yield oil before drilling. Surveying has tra-
ditionally been conducted with acoustic technol-
ogy, a technique which yields information about 
the composition of the subsurface. However, it 
has recently been discovered that the addition of 
electromagnetic (EM) survey data to the acoustic 
information can result in more precise maps, thus 
resulting in a higher “strike rate” per well drilled. 

Enter QUASAR Federal Systems (QFS), Inc. 
and a Navy SBIR Topic (N05-003) to develop in-
novative electrodes for underwater electric field 
sensing for object location. That project received 
Phase II funding to develop a complete electric-
field sensing system and is currently running un-
der Phase 2.5 funding to build and test multiple 
prototypes of that system. While developing the 
technology needed for Navy applications, QFS 
has also developed electromagnetic sensing tech-
nology for oil surveying from technology. QFS se-
cured a $6 million Indefinite Delivery, Indefinite 
Quantity (IDIQ) contract from NAVAIR in 2007. 
Since that date, NAVAIR has issued approximately 
$900,000 in Task Orders against the IDIQ for re-
lated EM sensing work in an airborne modality, 
plus an enhancement to the original Phase II SBIR 
contract for similar EM work. 

Historically, the Navy has used acoustic meth-
ods for object location applications. However, 
the noise present in the underwater environment, 
especially the shallow-water, coastal regime, mini-
mizes the effectiveness of the acoustic technique. 
According to Gayle Guy, head of QFS Corporate 
Communications, “There are significant advantages 
to the electromagnetic approach, particularly in the 

QFS produced 
the world’s first 

integrated electric 
and magnetic field 

sensing device.

QUASAR Federal 
Systems, Inc.08
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location of objects via electric field signatures. These 
signatures are very weak and therefore require the 
utmost in sensitivity in an electric-field sensor.”

Once QFS established the viability of its 
electrode innovation under SBIR funding, the 
company begin to pursue commercial applica-
tions in resource exploration (subsurface oil) in 
parallel with its Navy marketing efforts. Given 
the size and sophistication of the oil industry 
with its substantial revenue potential, QUASAR 
Federal Systems took the unique step of form-
ing a division, Quasar Geophysical Technologies 
(QuasarGeo, www.quasargeo.com), devoted to 
addressing the specific needs and requirements 
of the oil and gas industry. This independent divi-
sion is focused on selling to the oil industry as 
well as mineral and other resource exploration 
companies by supplying enhanced performance 
EM surveying instrumentation. QuasarGeo over-
saw adaptation of the Navy technology for the 

surveying application, and is currently pursuing 
customers in the resource exploration industry, 
having successfully concluded a $300,000 tech-
nology sale to one commercial entity.

Since its 1998 founding, the San Diego based 
QUASAR Federal Systems has built a reputation 
as a world leader in electromagnetic sensing de-
vices and systems. The company specializes in in-
tegrating state-of-the-art sensing technology with 
custom produced electronics to produce systems 
tailored to customer specifications. 

QFS produced the world’s first integrated 
electric and magnetic field sensing device and 
have built on that innovation to create systems 
for ground, airborne and underwater EM sensing 
applications. QuasarGeo was formed to address 
the specific needs and requirements of the oil/
gas industry, as well as mineral and other resource 
exploration companies, by supplying enhanced 
performance EM survey instrumentation. 

Operating in 
the deepwater 
environment 
presents technical 
challenges 
not present in 
land-based and/
or shallow water 
drilling.
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Phase III Success: $9M in Phase III funding from the Navy.

Visit SimVentions online at:

www.simventions.com

The growing cost of building new war-
ships in recent years has led the Navy to reduce its 
order, resulting in the loss of economies of scale, 
which has driven costs of individual warships (both 
hulls and weapon systems) even higher. That 
downward economic spiral has caused concern 
on the part of the Navy, members of Congress, 
defense contractors and most certainly shipbuild-
ers. Based on an analysis of the underlying prob-
lems with the existing ship building approach, the 
opportunity has been created for a set of tools 
and processes to assist Program Managers with 
the integration and collaboration of technical and 
programmatic information associated with com-
bat system capability development. 

Additionally, as the Department of Defense 
moves further toward Open Architecture (OA) 
solutions to address these significant technical 
challenges, it means more companies will be inte-
grated into the delivery mix, thus making the job 
of program management and sponsor oversight 
more challenging.  More companies mean more 
contracts to administer, more schedules to coor-
dinate, greater risk-coordination demands and a 
greater adherence to technology refresh to meet 
these growing requirements. 

The complexity of integrating these various 
organizations led to the development of the Open 
Architecture Technology Insertion Management 
Environment (OA TIME) technology, which is de-
signed to help navigate the various processes 
and steps involved in transitioning new and/or 
enhanced tactical capability to the warfighter. OA 
TIME provides a framework for the various pro-
grammatic and engineering tools that help users at 
all levels of a government/corporate enterprise in 
managing, developing, monitoring and planning 
next generation products for use in fleet opera-

tional programs. It provides an embedded toolset 
that can be applied to any process implemented 
by the enterprise and it provides a framework and 
an architecture that allows for the insertion of ad-
ditional tools that are currently available or under 
development. The overall OA TIME product is 
being developed by four small businesses under 
a Collaborative Development Partnership, which 
provides a business construct for cooperating 
companies to work together on a single integrated 
technical solution.  SimVentions is a major contribu-
tor to this four company collaboration.

First, some history. SimVentions, Inc. is a 
small business incorporated in June 2000 in the 
Commonwealth of Virginia. SimVentions is, first 
and foremost, a Department of Defense (DoD) fo-
cused engineering services and product develop-
ment company. Their DoD involvement includes 
systems engineering, modeling and simulation 
(M&S), and software engineering. While most 
SBIR firms struggle during their Phase II cycle to 
identify potential platforms and prime contractors 
that will lead to a Phase III contract, interestingly, 
SimVentions had overlapping Phase II/Phase III 
contracts during its participation in the 2007-08 
Navy TAP. In July 2006, SimVentions was awarded 
both a Phase II contract and a Phase III contract 
from the Naval Surface Warfare Center, Dahlgren 
Division (NSWCDD) for development of their OA 
TIME technology. This was prior to the 2008 Navy 
Opportunity Forum®, which was held in June. 

Asked why SimVentions remained in the TAP 
Program after it obtained a Phase III contract, Bob 
Duffy, the corporate business developer replied, 
“We saw this as an excellent opportunity to build 
awareness, across the Navy SYSCOMS and prime 
contractors, of the OA TIME technology. The dis-
cipline of the Dawnbreaker TAP Program and the 

In July 2006, 
SimVentions was 
awarded both a 

Phase II and a Phase 
III contract from 

NSWCSS for devel-
opment of their OA 

TIME technology.
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visibility provided by the Navy Opportunity Forum 
were very valuable contributions as we worked 
toward completing the development of this tech-
nology insertion and planning application.” 

The OA TIME toolkit provides all levels of per-
sonnel working on a particular system, or a system 
of systems, the ability to plan, manage, and control 
information and technology to support the rapid 
deployment of new capability.  The web-based 
architecture allows work to be performed from 
any remote site while data access is limited by the 
level of security of the user. Program managers 
are given the visibility into integrated information 
that is otherwise difficult to capture and consoli-
date, including a tool utilizing Base Object Model 
(BOM) standards, which have been developed in 
conjunction with the Simulation Interoperability 
Standards Organization (SISO). Since the contract 
award in June 2006 through to January 2010, a 
total of $9M has been placed against this $10.5M 
IDIQ contract. 

The cooperation between NSWCDD and 
SimVentions engineers, scientists, and develop-
ers has led to improved planning, development 
and testing associated with OA tactical compo-

nents and management tools. Based on this co-
operation, in August 2008 SimVentions entered 
into a Cooperative Research and Development 
Agreement (CRADA) with NSWCDD for the pur-
pose of collaborating and sharing data rights 
pertinent to the planning, designing, developing, 
testing and delivering of new Open Architecture 
(OA) components and capabilities to the fleet. It 
is anticipated that this relationship will contribute 
in a meaningful manner and scale in the overall 
defense acquisition process while providing the 
Navy customers (acquisition and fleet) better 
capability in a more cost effective and time effi-
cient manner. This CRADA includes shared access 
to the Integrated Warfare Systems Lab (IWSL), 
the Open Architecture Test Facility (OATF), the 
Human Performance Lab (HPL), and the Integrated 
Command Environment (ICE) facilities.

 “We have been very fortunate in providing this 
technology to multiple groups within NSWCDD, 
as well as the PEO-IWS, for the procurement of 
combat systems,” said Duffy. “While this SBIR was 
initiated by PEO Ships, we have been able to work 
with all of these organizations by providing com-
prehensive program management support.” 

The OA TIME toolkit provides all levels of 
personnel working on a particular system 
the ability to plan, manage and control 
information and technology to support the 
rapid deployment of a new capability.
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Phase III Success: $1.83M from the USAF and technology sale to Canadian government.

Visit Systems Technology, Inc. online at:

www.systemstech.com

Potential transition partners can 
be found in all branches of the armed services, 
in the Department of Homeland Security and 
in several friendly nations such as Great Britain, 
Australia and Canada. Systems Technology, Inc. 
(STI) of Hawthorne, CA, found this to be the case 
as it was completing its Phase II development 
with its helicopter training model. The company 
received Phase III orders from the U.S. Air Force, 
Air National Guard and the Canadian Royal Navy 
for its Fused Reality Visual System. 

Founded in 1957 as a contract research and 
consulting firm, the foundation of STI’s work is 
based on a fundamental understanding of both 
aerospace and ground vehicles and the human 
operators that control them. The company has 
developed technical expertise in vehicle dynam-
ics, control system design and analysis, handling 
qualities, computer simulation, human-in-the-loop 
simulation, human operator modeling, and human 
factors. STI also develops and markets products 
in addition to its traditional contract research and 
consulting practice. 

The company’s business model has been the 
key to STI’s success in commercializing newly de-
veloped technological products to the Department 
of Defense [DoD] and private sector markets. Even 
though STI is a small R&D firm with 30 employees, 
the company has developed a model that vertically 
integrates their R&D business with their manufactur-
ing and distribution capabilities, thus giving them 
overall control in developing products to meet the 
needs of the market.  

For the 2007-08 Navy TAP, STI was working on 
a Navy Phase II, further developing its patented 
“fused reality” system. This system provides real 
time interactive fusion of physical and virtual en-
vironments employing live video, virtual environ-

mental simulations and real time video editing. The 
fused reality concept involves the integration of real 
hardware (i.e. a machine gun) into the environment 
so that the operator would use his hands to manipu-
late the machine gun while all of the other elements 
that were not being “touched” would be made vir-
tual. The advantages of this approach minimize the 
need for live training in the actual aircraft, such as 
the H-60S, while retaining the realism of the opera-
tional environment. This expands training opportu-
nities while reducing training costs. Especially in the 
case of training pilots, the fused reality technology 
is clearly a less risky, less expensive approach, which 
also expands the training envelope beyond avail-
able aircraft and eliminates aircraft variability and 
inclement weather issues.

While working through the TAP, the company 
focused on how to position the company and ap-
proach potential investors with the fused reality 
system. 

“The TAP forced us to put together much need-
ed documents,” said Edward Bachelder, STI princi-
pal investigator. ”It also made us very organized in 
the way we presented the technology to our poten-
tial customers.”

It was during the second year of its NAVAIR 
Phase II development that this particular technol-
ogy began its successful transition. It was at that 

Systems 
Technology, Inc.10

“The TAP forced us to put together much 
needed documents. It also made us very 
organized in the way we presented the 
technolgy to our potential customers.” 

– Edward Bachelder
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time that the Navy TPOC initiated the involvement 
of the U.S. Air Force in some of the technical re-
view meetings with STI. The TPOC was focused on 
the CH-60S Helicopter system development, but 
through her connections she was aware of the Air 
Force requirement for a similar training module. 
This prompted her to invite them to participate in 
the Navy SBIR reviews. 

Not only was the Air Force interested in provid-
ing $1.7 million for additional testing, but once the 
testing proved successful, it decided to make STI’s 
implementation a “showcase” throughout its training 
organization. “The Air Force has been an excellent 
reference point for the STI technology and a true 
‘showcase’ for the benefits associated with the Fused 
Reality approach to training,” said Dr. Bachelder. 

Due to the current success of the STI technol-
ogy through the Air Force’s training organization, 
they are planning to launch three more trainers 
over the next several years. In addition, Bell/Boeing 
is scheduled to integrate this Fused Reality Visual 
System with their Cabin Part Task Trainer at Kirkland 
Air Force Base in September 2010. Through this 

partnership, STI will function as a subcontractor to 
Bell/Boeing for this installation.

Through their work with the U.S. Air Force, STI 
has also piqued the interest of international clientele. 
While attending the American Helicopter Conference 
in Canada, the STI PI discussed this technology with 
the Defense Research and Development Canada 
(DRDC) representative. As the technology pro-
gressed through its TRL levels, the Royal Canadian 
Navy purchased STI’s innovative training approach 
for its Landing Safety Officer training program. The 
deal closed in 2009 for $130,000.  

STI has continued their product development 
and continues to find success. The further devel-
opment work has extended the capability of their 
ParaSim parachute training simulator, which can 
now be used in mission planning and rehearsal 
via a Phase II SBIR for U.S. Special Operations 
Command (SOCOM).

“The STI ParaSim parachute training simula-
tor and the STISIM Drive ground vehicle simulator 
are two of our most important products,” said Dr. 
Bachelder. 

Due to the current 
success of the STI 
technology, they 
are planning to 
launch three more 
trainers over the 
next several years.
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Phase III Success: $1.68M in Phase III funding from NAVAIR and technology sales.

Visit Ultra Communications online at:

www.ultracomm-inc.com

Very few SBIR/STTR-funded companies 
have a sponsor that plans for Phase III funding be-
fore writing the Phase I request.However, that is 
the scenario behind the Phase III success of Ultra 
Communications (Ultra Comm), a Vista, California 
based company. At the inception of the 2005 STTR, 
topic number N05-T005, an enterprising NAVAIR 
engineer envisioned the development of a “built-in-
test” (BIT) capability for evaluating fiber optic links. 
Built-in-tests were relatively common for fault detec-
tion and fault isolation in modern aircraft, but had 
not been applied to fiber optic links. And while some 
rudimentary BIT capability existed in some commer-
cial transceivers for years, there had not been any 
adoption of BIT technology into military platforms.

Previous generations of fiber installations had 
relatively few dedicated fiber links and no sig-
nificant maintenance/logistical issues, but more 
recent designs of modern aircraft (F-18, F-22 and 
the JSF) incorporated extensive fiber optic cables. 
Though most avionics components generally had 
built-in diagnostics, modern aerospace fiber optic 
implementations lacked such “built-in-test” (BIT) 
capability. This meant that fiber optic faults were 
typically detected by skilled technicians on ground-
ed aircraft using specialized diagnostic tools. 
Replacement of a faulty link required replacement 
of the fiber link and associated components. It was 
also of concern that fiber optic links in a marginal 
state of operation could fail during a flight (due to 
vibration, g-forces, temperature, etc.). With the 
increased usage of fiber links, there was an increas-
ing need for the “built-in-test” capability. 

Ultra Communications was successful in se-
curing the Phase I and Phase II STTRs for this 
“built-in-test” capability and proceeded to de-
velop it to a Technology Readiness Level of 6. 
The technical approach the company employed 

is known as Optical Time Domain Reflectrometry 
(OTDR), which basically involved shooting light 
down the fiber optic cable and measuring the 
back-reflected light. Since this Phase II develop-
ment only achieved a TRL 6, Phase III funding 
would be needed to complete the isolation in 
the multiple fiber links in the affected aircraft (F-
18, JSF). Through the prior planning and internal 
conditioning within NAVAIR, this STTR received 
Phase III funding for additional R&D development 
in April 2009.

Fiber faults, such as open connectors, cable 
breaks or fiber contamination could be detected 
via Ultra Comm’s OTDR approach. By measuring 
the optical power at each end of the link, the over-
all optical loss (or ‘link loss’) could be determined. 
While this was a major step forward in identifying 
the link loss, the Navy needed the ability to iso-
late the location of faults, to within 10 cm, among 
the multiple fiber links within the cable plant. 
The ultimate goal of the STTR was to produce a 
transceiver with the ability to diagnose the health 
of both the transceiver itself and the fiber link; 
thereby achieving significant reduction in mainte-
nance costs, improved aircraft supportability and 
increased aircraft operational availability. 

 “We were a relatively new start-up when 
we won this Phase I STTR,” Charlie Kuznia, Ultra 
Communications president, explained. “The com-
pany was formed as a spin-out from Peregrine 
Semiconductor during the “dot com bubble” in 
early 2000. During that time, Peregrine was go-
ing through a reassessment of its mission and it 
decided to focus its resources on the cell phone 
industry. This change in strategy created the op-
portunity for the formation of Ultra Comm and led 
to our eventual success in securing several military 
SBIRs/STTRs.”

“The concept of mak-
ing ourselves look 

marketable was the 
most important part 

of the TAP for us.” 
– Charlie Kuznia

Ultra 
Communications11
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During Phase II of the technology develop-
ment, Ultra Comm participated in Navy 2007-
08 Transition Assistance Program. The company 
found that assistance in creating marketing mate-
rials filled a significant void in their skill set. “The 
concept of making ourselves look marketable was 
the most important part of the TAP for us. ” said 
Kuznia. “We are all engineers, and we don’t think 
about this on a day to day basis. Dawnbreaker was 
extremely helpful in developing our marketing 
strategy and the materials to move it forward.”

As of the printing of this booklet, Ultra 
Communications is in its second year of the Phase 
III contract, which extends to January 2012. The 
company fully expects to show technical success 
by the end of the contract period and is keeping 
several prime contractors and commercial compa-
nies advised of its progress. 

As an outgrowth of this technology, Ultra Comm 
now markets its technology, commercially known 
as the X-20 Phantom product. The X-20 Phantom 
is a quad 2.5 Gbps transceiver for bidirectional 

optical data communications over multimode rib-
bon fiber links that incorporates many of the BIT 
features. The transceiver performs the electrical-
to-optical and optical-to-electrical conversions 
for parallel optic data transmission. Designed for 
harsh environment applications such as military 
avionics and satellites, the X20-Phantom operates 
through an extended temperature range as well 
as thermal cycling, shock, vibration, humidity, salt 
fog, and radiation.

Building upon its success, Ultra Comm has 
now expanded to the point that it supplies highly 
compact and robust photonic components for 
harsh environment applications, such as satel-
lites, military airframes, UAVs and missiles. The 
company has also developed a hybrid IC and 
optoelectronic integration approach, which fea-
tures standard planar manufacturing of photonic 
packages along with single chip integration of 
multiple functions—transmitters, receivers with 
built-in-test, high speed digital and RF photonic 
components. 

“Dawnbreaker was 
extremely helpful 
in developing 
our marketing 
stragegy and the 
materials to move 
it forward.” 
– Charlie Kuznia
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