
As processorsbecome ever more powerful we

are witnessing the rise of more 'intelligent'

systems. We now look to sophisticated robots

to ass ist or even replace us in difficult or

hazardous environments. This is particularly

true of military hardware where we have

seen on our TV screens the use of unmanned

aircraft and vehicles in some recent conflicts.

The basic idea however is not so newi we

take a look into the world of 'drones' ...
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The history of remotely controlled aircraft can be traced back
at least to 1935 when the aircraft manufacturer De Havilland

installed a radio control receiver in the passenger seat of a
tiger moth biplane (christened the 'Queen ßee' [1]) for use in
gunnery target practice. The bee analogy was maintained
when unmanned aircraft were then given the name 'drones'.
In the intervening 70 years the unrelenting drive for electronic
devices to become smaller, faster and cheaper has led to
the development of small artificial insectsand also to 'flying
robots' with control systemscapable of piloting an aircraft
autonomously. Falling costsand the availability of increasingly
powerful processors means that enthusiastic amateurs and stu­
dent groups have also been able to make contributions to the
field of autonomous aircraft and helicopters.

UAVclassification

Drones are categorised according to their size and pur­
pose. Collectively they are known as Unmanned Aerial
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Vehicles (UAVs). Military versions of these aircraft basi­
cally fall into one of two categories; they can be passive;
gathering intelligence, making radio intercepts and video
reconnaissance or as Unmanned Combo! Aerial Vehicles

(UCAV) they can be fitted with weaponry enabling them
to take part in offensive strikes.

The UAV is further classified by the method wh ich it
achieves flight; it can be classed as a fixed wing, a rotat­
ing wing or an ornithopter (flapping like a bird). Un­
manned balloons and airships are lighter than air and
are not classed as drones.

A further distinction is made with reference to the level of

autonomy at which the UAV operates. At its simplest level
the aircraft is controlled remotely via a radio link, the next
level of complexity provides the aircraft with some degree
of self-control (autopilot function). The most sophisticated
aircraft receive GPS positional information and can follow
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The German

reconnaissance vehicle

LUNA has been in service

with the German military

since 2003.
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The 'Open-source UAV'

ground stotion consists 01 a

laptop with aradia modem
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lor autopilot backup.
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The General Atomics

'Predatar' is probably the

most recognisable middle

category (MALE) drane.
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a flight plan using pre-programmed waypoints, sensors
detect obstades and there is sufficient on-board com­

puting power to calculate an avoidance strategy while
maintaining aircraft stability. An ongoing research topic
involves the development of control algorithms enabling a
group (swarm) of UAVs to collaborate on a task.
The most important classification however relates to the
size of the craft:

Mini UAV

As you might expect this dass of drone is bigger than the
micro UAV and requires a larger team of operators on the
ground. The 'Luna' system (Figure 3) produced by EMT
is one example of this type of drone which has been used
by the German army for a number of years, most recently
seeing service in both Afghanistan and the Balkans. The
Luna has a reconnaissance speed of 70 km/h with a
maximum altitude of 3,500 m. It can stay aloft for around
four hours carrying a payload of up to 4 kg.

UCAV

The development of armed UCAVs for military use is cur­
rently a very active field of research and development.
Preliminarv performance figures of the X-45 currently un­
der development by Boeing indicate that it has a maxi­
mum speed of Mach 0.85, service altitude of 12,000 m,
an operational radius of 2000 km with a maximum pay­
load of 200 kg. The UCAV shown on the title page is a
prototype craft by the French company Dassault.

Micra UAV

These drones can be operated by one person (Figure
1). In principle every average-sized model aircraft is a
Micro-UAY. They are typically powered by either interna!
combustion or electric motors (Figure 2). The availability
of relatively low-cost modelling components induding sen­
sors (gyroseopes and accelerometers) coupled to micro­
processors enable rate-of-turn and acceleration values to
be measured and an inertial guidance control system to
be produced quite cheaply. On these grounds the Micro
UAV is an attractive development platform for a small de­
sign team who could expect to produce a vehide with a

~umber of commercial applications at a reasonable cost.

MALE/HALE

MALE (Medium Altitude Long Endurance) is a category of
UAV capable of long duration flights and operating at an
altitude of 10 to 15 km. HALE (High Altitude Long Endur­
ance) can operate for a similar time but at an altitude of
around 20 km. Both of these are dassed as large UAVs
and can remain airborne Far up to two days. Two of the
most recognisable UAVs in this category are the Preda-

Nor (MALE) and the Global Hawk (HALE) both operated~y the US air force. The 1020 kg Predator (Figure 4) is
powered by an Austrian Rotax-Motor developing around
100 hp 'hrough a pusher F""peller which gives it a top
speed or approximately 130 Kn/h at an altitude of 7600
m. It hc' ,n operational rac, ;n the order of 640 km
carrying 200 kg load. A mOle recent version of the
predator can be used as a UCAV. A long range variant is
powered bya 130 hp German Thielert diesel [2] which is
based upon the 1.7 litre engine used in the Mercedes A­
class vehides. The Global Hawk (Figure 5) uses a Rolis­
Royce gas turbine giving it a top speed of around 600
km/h at an altitude of around 20,000 m. The craft has a
'global' range of 26,000 km with an all-up weight of 12
Tonnes. It can r:main airborne for two days carrying a
payload (" : JO kg.
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