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E ver since the Defense Department killed off
the Expeditionary Fighting Vehicle (EFV) pro-
gram last year, the Marine Corps has been

searching for a quick and practical replacement for its
aging amphibious assault vehicles (AAVs).

Now the Defense Advanced Research Projects
Agency (DARPA), the Pentagon’s “think outside the
box” research arm, is taking a stab at building an
infantry vehicle using innovations borrowed from the
information technology industry.

The Marines are not obligated to choose the DARPA
design, but even if they pick one offered by a defense
contractor in a more traditional competition, scientists
and engineers at DARPA still may accomplish what they
set out to prove: that new methods for design and man-
ufacturing can compress the development timetable for
defense systems — perhaps by a factor of five.

“This new approach, if we’re successful, will mean
more value in return for the investments we make in
defense technologies and a decrease in the time that it
takes for us to field those products,” said Army Lt. Col.
Nathan Wiedenman, deputy program manager for
DARPA’s Adaptive Vehicle Make (AVM) Portfolio of Pro -

grams. They could “ultimately save
lives,” he told a Defense Blogger’s
Roundtable Dec. 6. 

The AVM portfolio includes two
new programs governing the com-
bat vehicle plan — iFAB, which
stands for Instant Foundry Adaptive
through Bits, and FANG, for the
Fast Adaptable Next-Generation
vehicle program. 

The Challenge
DARPA is charged with conducting
high-risk, high-payoff research for
the Pentagon. Not every idea bears
fruit, but some of the successful
programs to come out of DARPA

include the F-117 Stealth fighter, the M-16 assault rifle
and ARPANET, the predecessor to the Internet. 

DARPA Director Regina Dugan has described the
agency as “the nation’s elite army of futuristic techno-
geeks.” But she and other officials at DARPA have been
concerned for years that the deterioration of the U.S.
industrial base could pose a national security threat. 

Part of the problem is the decades-old issue of de -
fense programs costing more and more to develop
while taking longer and longer to deploy. One such
program was the EFV, which had been under develop-
ment for decades when then-Defense Secretary Robert
M. Gates decided to kill it in January 2011 after $3.3
billion had been spent. 

Gates said it had just become too expensive, with
per-unit costs rising from $5 million to an estimated
$18 million. The whole program was projected to cost
$15 billion for just 573 EFVs. The Marines originally
sought to buy more than 1,000 of the armored, tracked
vehicles that were supposed to carry 17 Marines to the
beach from as far as 25 nautical miles offshore. The
Corps cut the planned fleet size by almost half in an
attempt to keep costs from rising further.

Outside the Box
DARPA wants to help the Marine Corps build vehicles faster and cheaper
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To Save Money, Time and Lives

The Defense Advanced Research Projects Agency (DARPA) is
looking for a new way to develop and build military systems like
tanks and airplanes using open-source collaborative development
in cyberspace.

■  Programs called iFAB and FANG hope to cut development
time from 10 years to two on a new infantry combat vehicle.

■  DARPA’s effort will parallel the Marine Corps’ quest for a
replacement amphibious combat vehicle.

■  If DARPA’s plan works, it could revolutionize weapons systems
development.
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But the dilemma of costs and development pace is
not unique to any of the armed services. Gates also
killed the Army’s Future Combat System and cut the
number of Air Force F-22 Raptor aircraft the Pentagon
would buy because of expensive delays. 

DARPA experts believe “that a big part of the prob-
lem is that even though the systems we’re building are
much more complex than they have been in the past,
the way we engineer defense systems hasn’t fundamen-
tally changed in a long time,” Wiedenman said.
“There’s no way to really know how a big, complex sys-
tem works until you actually build it. We need new
approaches to design and modeling that enable us to
predict all of those interactions.”

Instead of taking a systems engineering approach
where each component system is worked on separately
and then assembled and tested — often forcing a trip
back to the drawing board or shop floor — DARPA is
developing a new manufacturing model that will
enable designers to predict where things might go
wrong before the finished product is tested.

No Surprises
Using a strategy known as “correct-
by-construction” system design,
DARPA intends to find a way to
oversee all the interactions among
a system’s parts in order to under-
stand how it works before it is
built. The idea is that when the
system — in this case, an armored
infantry vehicle — is built, it works
the way the design predicted it
would, without any unpleasant sur-
prises. 

The first one built is a produc-
tion model, not a prototype. 

“We don’t have to get stuck in
this design-build-test-redesign
cycle,” Wiedenman said.

Inspired by the integrated
circuit industry, which created
correct-by-construction designs,
DARPA believes it can free up the
factory of the future with its iFAB
program, which will allow a user to
rapidly reprogram the foundry for
a new product. 

The foundry is actually an
amalgamation of existing fabrica-
tion facilities linked through com-
mon software and the correct-by-
construction design. It can config-
ure and program itself to build the
product. 

This virtual foundry selects the necessary processes
and equipment, and determines the sequence of product
flow and production steps. It also generates instructions
for machines and human workers. So there’s no need to
spend billions of dollars and months or years to retool
and refit a factory to build something new. 

And that, DARPA officials said, will allow the field-
ing of systems that normally would take 10 or more
years in as little as two years. 

The FANG program will award a contract to an inte-
grator who will oversee and coordinate separate iFAB
operations to build the new vehicle’s body and drive train.
Eventually, it will complete design and fabrication for the
next-generation vehicle, leading to a heavy, amphibious
infantry fighting vehicle “intended to mirror” the
Marines’ planned Amphibious Combat Vehicle (ACV),
which is only in the Analysis of Alternatives stage. 

The contract winner will be responsible for staging a
series of prize-based design competitions to come up with
increasingly complex vehicle subsystems, according to a
DARPA industry solicitation. FANG also will use a yet-to-

Marines with Company B, Battalion Landing Team 1st Battalion, 4th Marines,
31st Marine Expeditionary Unit, exit an amphibious assault vehicle (AAV) to
secure Thailand’s Hat Yao Beach Feb. 10 during Exercise Cobra Gold 2012.
As the Marine Corps looks for a replacement for its aging AAVs, the Defense
Advanced Research Projects Agency is working to build an infantry vehicle
using innovations borrowed from the information technology industry as part
of an effort to prove that new methods for design and manufacturing can
compress the development timetable for defense systems.
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open website — www.vehicleforge.mil — as a collabora-
tive environment to propose and test innovative designs. 

This new process would allow a foundry operator to
rapidly access high-capability expertise around the
country, and at a competitive cost. If a new product is
needed, all that is required is a new set of design infor-
mation. The foundry figures out what nodes and pieces
of equipment are the most efficient and cheapest to use.

But it’s all just theory without testing this new
approach. That’s where the Marines come in. 

According to a Broad Agency Announcement in
December, DARPA plans three consecutive 12-month
competitions culminating in fiscal 2015 with the delivery
of up to seven amphibious infantry fighting vehicles for
testing and evaluation by the Marine Corps. The vehicle
project is just part of a larger five-year, almost $1 billion
effort by DARPA to improve manufacturing technology.

Paul Eremenko, program manager of the AVM port-
folio, said there were three criteria DARPA looked for at
the start. First was a “control” project that DARPA could
measure against its process in a side-by-side compari-
son. The second criterion was that the project had to be

complex enough for an apples-to-apples comparison
with current development programs, so DARPA could
“prove the hardest case” and know the approach could
be extrapolated to other programs, he said. The final cri-
terion was a willing partner “and the Marine Corps was
a very, very willing partner,” he noted. 

Corps officials signed a memorandum of agreement
last year with DARPA, said Emanuel “Manny”
Pacheco, spokesman for the Marines’ Advanced
Amphibious Assault program office. 

“We’ve agreed to share some of our processes [and] our
methodologies going through the acquisition process,” he
said. “We in the Marine Corps are always looking for an
opportunity to make our engineering process, as well as
our acquisition process, a little bit better. If they can figure
out a way to do it faster and better, we’re all about it.”

While the Marine Corps is soliciting proposals for
its ACV from defense contractors, DARPA is moving
on a parallel — but separate — track with its own
design program. But DARPA officials stressed that their
test program is completely separate from the Marines’
search for a new vehicle.                                              ■

S E A P O W E R  /  A P R I L  2 0 1 270

THE  CORPS


