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LASER ’DESIG‘NATQ%
Lin Chao Ching
A soldier was trapped in .a muddy bunkeér by an enemy tank

séveéral hundred meters away. Hé used thé view-finder on a litter
gréen box supported by a tripod to aim at the tank and then pres-
sed 4 button. Suddenly, an airplane appeared on the horizon. It
flew at low altitude directly toward the tank and gave it a fatal
blow. The wission was accomplished with high precision and speed
which minimized the threéats of any attack by ground fire and
cleared the obstacle for thée ground troops, to allcw them to pro-
ceed-to their deéestinations, The abovée hafl been lmagined by many:
péople as a representative picture of close air support in actual ‘
combat. Today, this has already materializeéd due to thé invention
. Of thé laser designator. ‘

Laser technology has been appliéd very successfully to the
launching of varilous weapons to date. Lasér techniques which are
far less susceptible to external interférence have already beeén
used to measure thé distance of targéts replacing the conventional
radar systems.

Laser designators have beén installed as range finders for
the wéapons launching systems on thé British "Hawk" and the
American "Bobcat" atrecraft.

In this casé a lasér Is used to idéentify the target anad
estimate the distance of the target. The targét must first be
identified and theén its rangé will be determined. Therefore, two
lasers are génerally used. In thé above examplé, the soldier
carried a laser vwhich sent i1ts beam to the target (see Figure 1),
A detector installed in the nose ¢one of the airplane réceived
the signal and thus helped the pilot to identify the target and
prevented him from harming a wrong target (e.g. his ouwn tank).

In most casés, the pilot réver got to seé the tanks. The narrow
béam emitted by the laser not only reducés the chances of enemy
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‘detection but also énsurés the preéise designation of targets

_ within a 10 kilometer rangé.
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Figure 1. Q@rouhd Laser Designater Used by Soldier to Ideéntify
Targets
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The sOIdiér"may even be able to locate the most ecrucial structual
point of 2 bridge. In some cases, the designatov 55 installed

on board attack aircrafts or on fighter escéorting unarmed
airplanés which are equippéd with electronic equipmént and other
modern weapons. (See Figure 2).

1. 3tarting poésition
2. Loéate :target and follow
3¢ Adjust position
4, Search
. Dddge _
. Back to Base
.‘hxit
. Target locator

. Launch weapon
10 Ground locator
1l.Target

Figure 2. Laser Designator installed in ah airrlane t6 locate
targets
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It is mandatory to obtaln precise distance and altitude
information in order to successfully drop a bomb onto a small targeét
‘at a calculated position when the plane is flying at ultrasonic |
speed at low altitude. The distance obtained using a radar is
susceptible to large errors due to the relatively wide radar beam
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reflected by a large area on the ground.. On the contrary, the
harFou laser beam 15 capable of providing the précise information

- needed to detérmine the target distance. The laser desiznator
tnstalled on board an airplane is capable of détermining the
range of a target in a4 10 km radius within 1 meter

b3

The laser locator designator is not only technologicélly
moré superior but also move economical. The use 0f high precision
laser desighators greatly reduces the number of weéapons systems
and airplanes néeded to destroy thé targets. The more heavily
guarded: the targets are, the more advantageous it 1s to use this

" laser techniqué. . :

waevér, this laser technique can not totally feplace dfhér
available weapons launching méthods. Fob example, the identifi-
cation of targets from the air is notalways possible. The operation
of a laser designator at night is also rather 1imitéd. This is
éspecially true on a cloudy day which gréatly réduces the intensity
of & Jasér beam with distance. In these cases, the ide atification
of targets becomes hore Aiffic¢ult, The development -of liser loca-
tor designator has already beéen. succéssfully combined with ¢onven-
tional weapons systems such as free falling bamb, and delayed shélls.
The Americans specifically -designéd séveral laser designators for :
the "Hawks" and "Bobecats". During the Vietnam War, laser guided
bombs wére wuséd: Thé aircraft, equipped with detectors vere ableé
to gulde bombs and missiles with laser beam tracers with satisfac-
tory preéision (see Figures 3, 4, and 5). This techinque was
proven to be especially powerful in destroying bridges in the
Viétnam Var.

The British install the laser designator inside the airplane,
while the Americans use a removeable ‘device, if theé alrplane

fis not efficiently utilized; the British system becdmes economic-
ally impractical strict1y~baséd on capital cost cénsiderations.
With increasing complexlty the more sophisticated laser designator
systém should be installed on board.
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The Dotential applicatlone of 1aser systoms."In dviation .are
Vehy extengive. Thé more attractlve feature is holographie
,pﬁétégraﬁhx; This is because any portion 0f a hologram, reégard-
1éss of its size, :can be used to reprodiuce the image of the
‘Ofigihalfobject, The smaller the area of the hologram, the lower
the resolution becomes. It is due to this unique feature that
holographic pictures are uidély used., At this momént research is
~undervay in England to produce a holographic laser helmet desig-
nator which is capable -6f pnoducmng holograms. Another- approeach
¥s to wse a holographic vision system on a flight simulator,

Tt is also possiblé to useé small semiconductor laser to build 4
-gyroseope which would replace the inertia balancing gyroscope used
in conventlonal guidance systems,

Lasers can also ‘be used to determine visibility in fog, the
change in wind speed and air velocity. Furthermoré, it has been
demonstrated that the irradiation of guided missiles in flight by
by laser beaims could incapacitate the missiles eo that they became
harmless.
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to locate eneiy tanks while the attack plaiie launches lase
gulded missile to destroy the targeét.

Tigure 3. mhe unmanned alrplane carries the laser design ator
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Figure y, In response to énemy. tanks, short range artilléry
‘shélls are well as long range ground mobile gulded missilés are
Idunched, the latter in the form of a multi=war head missile.
& 1. Armed helicopter 5. 3 kiloémeters )
2. 5 kilometers 6. Soldier
3. Laser designator 1. gulded missile
4, Enemy tanks N .
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Flgure 5 Under the guidance of ground laser locator designatox-
operated by soldiers, the anti-tank helicopter and light Jeep
based laser guided missiles are launched.
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