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LUNA
A Success Story

“Cold and wet” is given in the meteorological data for March 27, 2000 in Kosovo. Quite an
unpleasant day, but not for the soldiers of Drone Battery 13 from Stadtallendorf, whose
pleasure it is to carry out the maiden flight of a UAV system in mission territory. 100 more will
follow in the next two months — the beginning of an unusual and extraordinarily successful
armament project: LUNA X-2000. Today, seven years and 3,772 flights later, this UAV system is
classed as the major element in airborne reconnaissance in all mission areas far beyond

national borders.
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Il forces involved in intelligence

record information and news
worldwide, assess this and pass it

on depending on the situation, task
relevance and requirements to the
intelligence and reconnaissance agency.
This includes among other things the early
warning of troops in service about imminent
threats. In doing so, the reconnaissance
and intelligence agency contributes to
military safety and fulfils a protective
function for the Bundeswehr. Part of this
agency is the LUNA system: Airborne,
unmanned, short-range reconnaissance
equipment. LUNA originates

from an initiative of the tank reconnaissance
team of 1990. The international call for
proposals carried out in November 1995 led
to the presentation of eight suggested
solutions by  well-known systems
companies. By the end of 1997, a contract
was awarded to EMT, a small firm from
Penzberg and a complete newcomer to the
drone business. The catalogue of
requirements  included the following
important objectives:



. Discovery, recognition, identification
and location of individual wheeled
and track vehicles both during the
day or night as well as in adverse
weather conditions

e Acquisition of real-time video
images, application of conventional
commercially available components,
as far as possible

*  Take-off weight of approx. 20 kg,

e  Mission range of at least 10km,

e Easy operation - fully automatic
flight guidance,

e  Operation by two persons without
flying knowledgel/training and

e Integration/transport in a hatch box
or an armoured scout car.

Swift implementation

In May of 1998, LUNA X-2000 flew for
the first time publicly at the ILA in Berlin.
Parallel to that the CL-298 had already
been in use by the Bundeswehr (German
Armed Forces) in Bosnia-Herzegovina
and in Kosovo since 1998. The results
achieved indicated the high degree of
significance of detailed reconnaissance
findings for peace support operations.
The importance of airborne unmanned
reconnaissance increased substantially.
LUNA X-2000 was to be implemented as
reconnaissance support in Kosovo as
quickly as possible. Just four and a half
years after proposal, the experimental X-
2000 model was deployed in the target
country. A unique feat of pioneering for
such a complex system!

During the NATO winter exercise "Strong
Resolve" in Trondheim, Norway, in March
2002, gathering experience in the

combined application of UAV with other
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Landing damage can be reduced by the net landing procedure

ground force units, helicopters and strike
aircraft was one of the many aims. LUNA
X-2000 was the only UAV system
present, and was directly integrated into
the reconnaissance network with a
mobile point-to-point radio system, which
provided an important contribution to the
location of camps in difficult terrain and
under tough wintry conditions. The
performance of the newly developed
drive unit carburetor heating and the
wing-mounted camera for observing wing
icing was convincing.

The Norwegian officer in charge described the
LUNA mission as impressive and extremely
successful.

The System

In the final functional specification for the
system, the requirements were specified in
more detail. The result is basically today's
LUNA system.
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The UAV has a wingspan of 4.17 m, a
length of 2.36 m and a take-off weight of
less than 40 kg. It is propelled by a double-
cylinder two-stroke engine which can reach
speeds between 35 and 140 km/h. It is also
approved for flying at heights of up to 4 000
m NN and can stay in the air for more than
three hours.

It is equipped with a color video CCD
camera (charge coupled device) for the
pilot's vision as well as four downward

viewing color video cameras. An option to
install a thermographic camera is also
available. The flight path is generally pre-
programmed, but the pilot can intervene in
the flight course at any time and change it.
The system has a type Il aircraft certificate
for flights above sparsely populated areas,
is launched by means of a bungee catapult
and can be landed via parachute.

New landing procedure

Experience in landing the LUNA device
during use in difficult terrain produced new
challenges for the system at an early stage:

Increased occurrence of landing
damages to the device due to the
condition of the ground,

Difficult and time-consuming
recovery of the device caused by
the landing location being difficult to
access and at the same time by not
knowing whether the area is mined
or not.

These factors led to the development of a
netting technique, whereby the device could
be flown into a stretched out 20 x 12.5 net
and caught. Landing damages were clearly
reduced in this way, but the construction of
the netting system (which was made
possible by the use of Bundeswehr
telecommunication systems) is very time-
consuming and requires a large workforce.
At the same time it was also difficult to react
to changing wind directions quickly with
such a static and inflexible construction.
The necessary flexibility was the decisive
factor for a mobile net-landing system on a
protected carrier vehicle being developed.
The principle is a crane jib at the end of
which the net is spread out using a cross
member. Assembly only takes around 10
minutes now — less than a quarter of the
time that it used to take. At the same time it
is possible to flexibly adjust the net within
an angle range of around 200°according to
the wind direction. The implementation of
the first net-landing system is still planned
for 2007.

Real-time
reconnaissance essential

The army's need for drone
reconnaissance is stronger than that of
the other military divisions; not only for
identifying static elements, but also
especially for recognizing movements on
the battlefield. This is what makes real-
time reconnaissance so essential.

LUNA take-off preparation

In turn, this has mainly meant video
reconnaissance characterized by image
resolution to television standards
(approx. 0.4 million pixels) up to now.
These video image streams with object
resolutions of approx. 15 cm are very
well adapted to the taking and processing
ability of image evaluators, given that the
device is at a height of 300 m above
ground and is not flying faster than 70
km/h. In this case, objects remain in the
evaluator's field of vision for at least five
seconds. This is the minimum amount of
time required by a human observer for
identification. With this knowledge, and
with a background of new technical
possibilities in the field of sensors,
experiments are presently underway to
determine how to create patchwork
images using mosaic image methods
(geographically coordinated merging of
high-resolution individual images)
allowing the evaluator enough time for
viewing and analysis and also enabling
automated evaluation processes.



