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In the mid-1980s, the Packard Commission on Defense, commissioned by
President Reagan, recommended that the Defense Department use more proto-
typing in acquisition programs to reduce the technical and cost uncertainties
prior to making the formal commitrent to acquire the system. The Commission
specifically recommended that DARPA be given the new role of demonstrating
some “prototypes” in advanced development activities to reduce the cost and
technical uncertainties prior to starting full-scale development. A key role model
for a DARPA prototype was the HAVE BLUE Program, which reduced the uncer-
talntles in the F-117 full-scale development program and helped enable success-
ful development of the F-117 in a much shorter than normal time,

The DARPA prototyping initiative in response to the Packard Commission rec-
ommendations was somewhat limited in scope and effect by the small budger
allocation, the concerns of Congress over beginning new programs before
requirements were established, and the reluctance of the Services to commit o
accepting the projects after prototyping was finished.

Threa programs wera {nddated in 1986-87. Only one of these programs, the
Unianned Undersea Vehicle projeet, was not Special Access and can be
deseribed herein. The prototyping initative was not continued after the inital
projects were completed or phased out.

The OSD ACTD initiative was started in 1993. In contrast to EEMIT and Packard
prototyping, ACTD programs require a partnership between the war fighter and
the developer. The decision to acquire the system is specifically not addressed
uritil afrer demonstration and user evaluarion have ocourred. Another key differ-
snce {s the Intent o leave the equipment with the war fighter so that it can be
“deploved” and used, at least In some limited way In addidon, ACTD projects
have the option to build a limited number of production systems for deployment
ollowing the ACTD completion. DARPA quickly became a major player in
ACTDs and inidated a number of ACTD programs, including the following:

Intraduction
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STEALTH BOMBER

TRANSITIONS TO"

THE AIR FOREE

Farly research and development by
DARPA led to the design and fabri-
cation of the TACIT BLUE low
observable stealth aircraft. Most
notably, it was the first aircraft to
demonstrate a low radar cross sec-
tion using curved surfaces, along
with a low probabllity of intercept
radar and data link. As such, the
DARPA TACIT BLUE Program con-
tributed directly 1o the development
of the B-2 Stealth Bomber so suc-
cessfully deployed by the Air Force.

Building on the success of the

. i R i ' R ?ns
s [he BZ Stealth Bomber, [AVE BLUL prototype Stealt

Fighter, DARFEA supported a
In the early 1970s a study by

DARPA, the Air Vehicle Observables workshop, brought to light the extent of the  second demonsirator, TACHT
vulnerabilities of U.S, alrcraft and their on-beard equipment to detection and
attack by our adversarles. After the successes of the DARPA HAVE BLUE Steaith
Fighter Program, DARPA initiated the TACIT BLUE Technology Demonstration o, fue <ronlih techne Ingy base for
Program, an effort to demonstrate
that a low observable surveillance
alreraft with a low probability of
intercept radar and other sensors
could operate close to the forward
line of battle with a high degree of
survivability, TACIT BLUE first flew
in February 1982 and accumulated
135 flights over a three-year period.

BLUE, which provided the curved

the B2 Stealth Bomber,

Other techniologies addressed by
DARPA inc]udécl the reduction of o e oy

radar cross section through a com-

bination of shaping to form a limit-

ed number of radar return spikes designed to be less detectable by ground-based
radars, radar absorbent materials, Infrared shielding, heat disslpation, reduced
visual signatures, low-probability-of-intercept (LP) radar, active signature cancel-
lation, and inlet shielding, exhaust cooling and shaping, and windshield coatings.
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STEALTH FIGHTER

TRANSITIONS TO!

THE AIR FORCE

This very successiul Swealth Fighter,

Alr Force F 1T, was developed
from technology demonstrated
by & DARPA prototype, the

HAVE BLUE aireraft

66

Early efforts by DARPA led to
the development of the Air
Force F-117 tactical fighter that
was so successful in the Desert
Storm operation, flying 1,271
sorties without a single aircraft

loss, successfully penetrating air
defenses, and delivering 2,000
tons of ordnance to account for
some 40% of all targets with an
80%-85% hit rate.

In the early 1970s a study
by DARPA, the Air Vehicle
Observables workshop, brought
to light the extent of the vulnera-
bililes of U.S. aircraft and their
on-board equipment to detection
and attack by our adversaries.
Based on the study and encour-
agement from Office of the
Secretary of Defense and others,
DARPA embarked on a program
to develop the technologies for
stealthy aircraft, Under a code-
word program, "HAVE BLUE."

two alreraft were built, and
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first flight occurred successfully
in April 1977. Technologies
addressed by DARPA included
the reduction of radar cross sec-
tion through a combination of
shaping to form a limited number
of radar return spikes designed to be less detectable by ground-based radars, radar
absorbent materlals, infrared shielding, heat dissipation, reduced visual signatures,
low-probability-of-intercept (LP) radar, active signature cancellation, and inlet
shielding, exhaust cooling and shaping, and windshield coatings.

w [op The Stealth Fishter Air Foree F 117
a (enter: Radar Signature Reduction

P & FAVLS Ffn A
w Bottom: The HAVE BLUE aircraft.

In November 1978, the Air Force initiated a program for the F-117 based on the
HAVE BLUE demonstrations and the DARPA-developed technologies. First flight
of the F-117 was in June 1981 and the aircraft became operational in October
1983. A wotal of 59 aircraft were built, and 36 were deployed to Saudi Arabia in
late 1990, from which they were highly successful in F-117 Nighthawks attacks

against high-value [ragl targets.
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LOW PROBABILITY OF
INTERCEPT AIRBORNE RADAR

A DARPA program to develop and demonstrate a low-probability-of-intercept {LP])
radlar as a part of the DARPA HAVE BLUE stealth demonstrator provided critical
insights for the design of the B-2 radar, as well as the DARPA/Air Force TACIT
BLUE surveillance radar. The successful demonstration that a radar useful for air
intercept and ground target detection could be built so as to be undetectable by
state-of-the-art radar warning receivers is key to future stealth aircraft programs.

As the HAVE BLUE stealth airoraft program began, 1t became clear that emirting
sensor and communication systems would compromise the stealth and could
actually be used to frack the aircraft. Several analyses were conducted, and a
DARPA program was initiated to attack the most difficult emitter, the aircraft
radar. The program generated a design and a prototype radar that provided next-
generation waveforms, beam-forming techniques, frequency agility, and power
management. The resulting LP] radar was tested in a roofhouse against some very
capable radar warning receivers. The radar was not detected. The technologies
for LPI radar were transitioned from this DARPA program to the B-2 and the
TACIT BLUE survelllance aireraft technelogy demonstration program.
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