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ABSTRACT After this period the system became
- operational and the hundreds of successful
I'ne SCUUL remotely piloted venicle sorties accumulated by tne SCOUL System nave
system was developed to provide the customers justified tne emphasis placed on reliability
witin real time intelligence and surveillance and maintainability during development.

on tne modern battlefield.

Vesign requirements are presented and REHUIREMENTS
tae nistory ot the SCJUUL program is reviewed
brietly witn empnasis on the eftort at
LSRAEL ALRCRAFT INDUSTRIES (IAL) to develop
a "total weapon system",

The basic requirements of the SCUUT
System are to provide the observer with real time
information beyond the line of coatact, and tne
artillery units with targeting information of
sufficient accuracy to permit first-round fire
for effect and adjusting artillery fire by

LNTRODUCTION observing burst distances from the target.

[ne SCUUL program was initiated in 1976
1n co-operation witn the Lsrael Ministry of
vetense, to develop a Remotely Piloted
Venilcle System tor various [srael Defense
forces (IDF) missions,

The system was to be mobile, capable
of rapid deploying and operable by special
LDF personnel witnout extremely high skill
levels or extensive training.

Tne 500Ul system was designed to

satisiy tne tollowing customer requirements: GENERAL SYSTEM DESCRIPTION

* military weapon system Ine SCUUT System consists of an air
% flexiole, multi mission operation venicle (RPV), a ground control station

% cost efrectiveness (GCs), a launcher and a retrieval system.
% reilaoility (See Fig. 1).

x»

survivaoility
maintainaoility
numan engineering
= growta potential,

%

%

After the development pnase
(between 1977 and 1979) over 300 test
tlignts were flown (by LAL crew and by
tne LDF crew at tne phase end) to evaluate
tne product and determine its viability as
a real time intelligence system in a
battletieid eavironment .

Inese tests evaluated system design
and perlormance capabilities, especially:

< the apllity to navigate to and from an
area and to control mission payload

* the ability to maintailn the system
quickly and simply

% tie ability of operators to concentrate

during relative long time missions.
bDuring these tests, information

necessary to evaluate system reliability
and (o improve 1t was also acquired.

Fig. 1. General Scout System
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[ne RPV payload consists of a video
camera for real time intormation,

lwo flignt venilcle conltigurations are
avallaoie: (see ri1g. 2 and 3),

* a launcning/retrieval configuration, waere
tae RPV is launcned from a launcner and
retrieved py a retrieval system

* a4 wneeled counfiguration where tne RPV
takes off and lands on a ruaway.

Command and control of tne SCUUT
System consists ot four basic tunctions:

l. Take ort/launcn and navigation of tne
RPV over enemy territory, followed by
return to tne recovery area.

2. control of tae on board TV camera by
tue ground observer to acquire and track
targets.

5. Accurate location or targets in UM
(Universal Transverse Mercator)
co-ordinates,

4. Processing and transmission of flight and
target date to tne various military users.

Guldance and navigation of the SCUUL
System 1s bpased on range and azimuth meaured
oy a ground tracking antenna,

A communication link from the GCS to
tne RPV provides uplink commands tor
controlling tne RPV and its payload.

A communication link trom tne RPV to tne
Gus provides downlink video and tne RPV
status intormation.

Remote Piloted Venicle (KRPV) Description

. Tne RPV 1s of a monocoque construction
witi twin booms, twin tail assemblies
and launcning legs tor the launching
conriguration or a tricycle landing gear
tor tne wneeled configuration. It has a
low radar cross section, small IR
signature and control surfaces,

Fig. 2. RPV Launcning/Retrieval

Cantigurarion
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It is propellier driven by a rear mounted
two cylinder gasoline/oil engine.

Fig. 3.

RPV wWheeled Configuration

A generator, coupled to the engine

snatt provides tne outboard electroaics
power supply and keeps rhe emergency
NiCad battery charged.

The RPV is radio controlled from tae
ground station to wnicin it transmits

real time video reports and local

system status reportls.

[he payload is carried in tne belly for
optimum area coverage, and periorms its
surveillance tnrougn and opening in the
bottom of tne fuselage wnici is protected
by a transparent plexiglass bubble.

(See Fig. 4).

—

Fig. 4.

scout IV Payload




[ne Alrporne commnand and control are
eltected tarough tne control processing
asseably (LPA),

The CPA 1s an electronic control oox
wiicn:

* pertorms command, programmer and
autopilot functions for the payload,
tne communication and tne navigation
systems

* incorporates tne status report,

autopilot and encoder/decoder units

translates and issues commands to che
flignt controls and receives the data
ot five sensors: vertical gyro, rate
gyro, altimeter, airspeed indicator
and flux valve (compass).

Ine Flignt Control Subsystem enables
tue operator to control tne RPV flignt
manually or automatically tnrough tne
autopilot. A preprogrammed flight mode
is also possible,

In case of a failure in tne command
uplink, tone return nome mode is
activated anda the RPV returns to tne
retrieval area,

MRPV — FLIGHT CONTROLS
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Fig. >. Scout Autopilot Hodes

RPV lecanical Data:

Dimensions span : 5.00 m.
Lengtn ¢ J.68 a,
Heignt 090 m.
Maximum take ofI weignt 135 kg.
daximum tuel weigit : 22 kg.
Maximum payload weignt 5 25 kg.
Maximua altitude t 12000 feet.
Flignt endurance at IsA ¢ 7.0 nours.
conditions
Engine (two stroke) ¢ 18 HE.
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Crou

nd Control Station (GCS) Description

The GCS 1s equipped and manned to

operate a RPV, carrying a TV payload.

(See

Fig. 6)

Fig. 6. Scout Ground Control System

[he system is based on a military

ground computer wnich nandles the in
flignt programs and can perform tae
system pretlight checks.

crew:

- Pi

Tne GCS is operated by tne following

lot; responsible for flight command

and control of tne RPV, from launch/take
off to retrieval/landing

- ub

server; responsible for tne operation

and coatrol of the payload and for
relieving the pilot in emergencies

- Te

chnician; responsible for GCS preflight

cineckout of the GCS and the RPV, for thne
maintenance of GCS equipment and for RPV

tr
is

Laun

acking. Tne range of the tracking sytem
100 &m.

cner Description

rail
(see
torw
the
the
Tne
RPV

Tne launcner consists of two parallel
s mounted on an integral air tank

Fig. 7). An air motor 1is installed
ard of the air tank. Upon receiving
launch signal, the air motor accelerates
RPV by pulling it witn a dacron strap.
strap 1s automatically released when tne
reaches the end of the rails.



Fig. 7. Scout Launcher

Retrieval System Description

The retrieval system is rugged
but simple. Tt includes:

- TIhree truckmounted and a sliding
arresting net, |l meter high masts
(collapsible), secured by guy wires

- A TV ground camera mounted on front
mast retrieval

- A control box mounted in the GCS.
(See Fig. 8).

Deviations of the aircraft from

desired trajectory are detected by the
ground TV camera and corrected by the GCS

observer using the joystick. Aircraft

flight parameters that are transmitted by
the downlink communic-*ion system are fed
into the retrieval microprocessor which, in
turn, issues correction orders to the RPV

until impact with the retrieval net is
achieved,

Fig. 8. Scout Retrieval System

MAINTENANCE POLICY

The SCOUT System is a military system
which has to be deployable on short notice when
required. The maintenance policy
established during the development phase is
based on the following requirements:

- That the airframe can be rapidly
assembled/disassembled for
transport/storage/deployment in the field,
using pins and safety pins only.

(See Fig. 9).

- That the avionics and payload were entirely
made up of line replaceable units.

- That all system elements can be checked by
BITE which is generated by a preflight
program.

Fig. 9. Scout RPV Container
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SURVIVASILITY

The SuUUL 3ystem was Jdeveloped to
operate 1n 4n intensely hostile eavironment
winere wmanned alrcratt survivability would
be extremely low.

RPV radar cross section, infrared
emissions, acoustic tevel and visual
signature are minimlzed to enuance
survivability of the flight venicle,

High mobility and rapid
emplacement/Jdisplacement are important
in reduciag detection and the
implementation of effective countermeasures
against grouad installations.

fae SCOUL RPV navigation and guidance
system permlts autonomous operation of tae
ReV (witnout communication from tne ground)
for relative long periods., During tnis mode
or operation tne GUS operators nave a
coatinuous dispiay of RPV video and status
data witnout tne need tor transmission
from tne ground antenna.

SUMMARY

Tne SCUUL system bad oveen developed to
provide tne customers wita real time
information,target acquisition and location
capability wnich will significantliy ennance
the effectiveness of tne artiliery.

The apility to see pattlefield areas
at longer ranges and to recognize aad
identify targets tnrough use of onboard
image sensors are fne keys to its utility.

in battiefield application, the SCOUT
system played a vital role in maximizing
overail force effectiveness and validated
its nign reliavility, maintenability and
avallapbility cnaracteristics,

[t can provide tie answer to many of
tie intormation and target acquisition
needs waulcn are essential for success
on tae future battlefield.
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