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almaost five decades, Hughes Adrcralt Company has been a world
leader in the design, development and production of high technology

svslems for scientific, military and commercial applications.

Hughes pioneered an array of technologies ranging from lasers to
space satellites, from radar to information systems, from infrared

imaging to computer-generated simulation,

With that breadth of technical expericnce, the company is able 1o
bring many disciplines 1o bear on the complex issues confronting in-

dusiry and commerce around the world.

The company is planning major thrusis to increase its leadership posi-
tion in telecommunications, to expand its support for General
Motors” automotive and transportation programs, and 1o pursue other

industrial and commercial markets aligned with its core technologies.
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Telecommunications

Husghes' preatest immediale commercial strengih
resighes i commiunications systems. Duning the
14808, Fughes put in place the telecommunics-
tioms components thal would assune 115 preemi-
nenee throughout the 11ERs and beyvond
Convsaners were looking for mare vanety in TV
programming. Businesses were scarching for less
expensive, more Mexible and relinble ways to link
.Jiu|'u,l[u,l._| lescatioms, MNibions were i necd of
improved communricilions syslems TThe waorld
wis poasisd for o idecommumications boom.
Hughes revolutionized telecommunieations
worldwide hoek in 1963 when it placed the first
coamnunications satellite into :_:u-.nfi.l'll.'ilrllilulih
orbin =22 HE mules pbove the cduatod
Innovations over Lhe vears have enabled Hughes
empineers o desspn pd badld ever |.||!.'_q.':|. iTare
g eriul satellies. loday, Highes leiads ihe
wiwld in the |_||,'~x|p_-|1 wnd Tabreahion of SOimimner-
cinl commumnications safclliles, In fact, holf of all

commmercial sntellites now cxperaling bear the

Hexi-generalion Hughes satellite,
i HE BO1, &l belt, s deaigned lor
such high-powes uses 33 direclt
television broadcasling sed mabile
commamicaliors. Testing of elec-
tronbcs and circular anlenna, above,
assures riability asd quality,

Hughes imprint, Hughes is also the largest pri-
wile owner il operator of comunications
safellites

Hughes” satellites ore designed tomeet o
wide army of requir-
memis. .. from
widespread broadcasts
10 IFARSIISEIOnsS
directhy o an olfice
or Iit'illg TR, [
||II||'I|L|'.| |'||.|r|.'h:|.-|: [[§]]
lwrge users 1o leased services for thase who nead
atly @ transponder ar twio,

A wmtellite relaabdlity rte ol 99,640 PeTCenl
assures customers of superor service, This repu-
tatson for relmbaliny 2 o ggniheant reason '.klh!.
many counines, [aced with the L'|I.'I|.|l\.'|1!.'_l\_' il
building their first satellite system, lurm o
Hughes, It is also the resson why many cus
tomers, clecting (o move up o o mone powerfol

spacecrafl, return to Hughes



& world leader in communicaliess
salellite fechnalegy, Hoghes
prowides full-service end-1o0-gnd
data, volce and video networis
for damastic asd intermational
husiness cuslomers,




But telecommunications is more than just
satellives, a lor more. To serve the needs of cus-
tomers who are finding ever-widening ways o
use this technobopy, Hughes has become o one-
stop teleccommunications company. Hughes pro-
vides end-to-cnd satellite and land-based com-
rvunication services = from the satellite itselfl, woa
host of transmission services, terminal receivers,
oned private business and local area networks,
Theres even brosder vanety coming in the fomm
of direct-to-home brosdeasting and mobile
telecommunications. Nodable capabilities imclude;

CasLE TELEVISION SERVICES
Cable changed the television indusiry, bringing a
veritable smorgasbord of programming to the
viewing public. Hughes is recognized as the pre-
miere cable delivery system in orbit today, serv-
ing such well-known companies as HBOY, The
Disney Channel, CHNN, Turner Broadeasting and
ESPN. Hughes olso provides AML” equipmsent
for microwave distribution of CATY programe-
ming in local arens.

DIRECT BROADCAST SERVICE
Forny percent of American houscholds do nod
have access to cable progromming. That is about
o change. Even the most remate reaches of the
country will have access to o world of program-
miing throwgh DTy, Hughes' dineet bropdeost
satellite netwaork, starting in 1994, More than 100
channeks of enterainment. news, sports and
regional programming will be beamed from satel-
lines directly 1o low-cost home antennas messuring

only 12 10 18 inches in diameter, The innovative

system will also accommodate high-definition
tebevision transmission and digital audeo service.
Broancast VIDEO TIMESHARING SERVICES
By the end of 1992, CBS will be dzinbuting all
its netwaork progromming to affilintes via Hughes
satellites. In pddition, Hughes is already able to
accommodate oocastonal use requirements such
as television coverage of quickly unfolding world
events through its video timesharing service,
VERY SMaLL AFERTURE TERMINAL (VSAT)
Since the telephone industry break-up, organizs-
nions have been searching for cheaper, faster, and
more relinble communications technology to
reline operations, improve cuslomaer servioe, and
secune competitive market advantages. More
and more, these organizations are tuming 1o
WAAT systems. These systems use satellites (o
irnsmit and receive data and video between
headguariers and muliple locations.
Applicatbons fun the gamol from linking
Aamerica’s larpest retail chain,..to bringing inmo-
vilive educationnl Ffllgmrllﬂiillg 14} |'|uh!'u.' 2le-
mentary sehodsls i ow-neome wrban and meral
areas,. o contacting doclors and emergency per-
somnel needed m Eodated aress around e world.
WVEATS can fit any size requirements,
Gieneral Motors, for example, is networking 9700
dealerships (o inerease operating elfMoency and
better serve GM customers, On the other hand,
Barnent Banks opted for a VSAT network 1o
communicile with its 550 branch offices in
Florida and Ceeorgu. Bametl shares a hub, or con-

trol cemter, with other companies to contain costs,



Hudents s remate areas can bo interactively
linked Lo thair teachers via salallile which
provides iwe-way vedce and dala irarsmissions
aad 1alevigion receplion.




Clgaer calls and
incremsed capazity of the
coliuiae teiephone sylem
willl resulR from Hoghes'
prégeiatary digital tech-
nology. The compasy
|eads tha wedld in desiga
ani Tabrication of com-
meicial communicalion
wmpllies including 1he
HS 376, &l righi.

-

Local AREA NETWORKS [LANS]
Hughes provides LANz for organizations need-
ing either department-wide or enterprise-wide
commumications. Serving both small and large
organizations, these networks incorporate from
Hb b MK connections. A tvpacal AN svstem
includes terminals, PCs, workstations and haost
CIMPpallers (s all WA COnpuling wiendors.,
Hughes provides universal conmectivity from a
single workstation, and a network that is flexible
i easy o manape.

PAaCyET SWITCHING NETWORKS
The profiferation of complex information sys-
tems presents business with the challenge of
keepang lines of communication open between
diverse systems, Hughes” packel swilching sys:
tems provicde a flexible and cost-eflective means
ol I:r:|.|r.|'nt||i:|.1.'_ inta between informntion sysbems
wail lelephone limes, This technalogy ensures
these busimesses can talk, both within their coun-
try's baorders and beyond,

MoORILE COMMUNICATIONS

Car phones are becoming mare popular, but stray

tex far from town and the signal fades because 1{

cellular service covers only rel- -
atrvely well-populated arens, 1' .
Actially, £5 percent of Morth
America lics beyond the range
af two-way radio towers used
by cellular systems, That limi-
tation will change by the mid-

1900k when two Hughes satel-

lites enter service, This service will provide
coaal-1o-coaal communications for trnvelers in
cirs, trucks, planes or boats. The service wall also
rench homes and other fived locations too iso-
lated to use conventional networks,
MARITIME COMMUSNECATIONS
Hughes' pionecring soltware and hardware pro-
vides o fsl, reliable means of communication
wilh ships at seqa vin satellite.
Drigiimal CELLULAR TELEPHONE SYSTENMS
Drigital technoloay can increase the capacty of
the nations overburdened cellular telephone sys-
tems by a factor of 15, and provide eallers with a
far clearer signnl, An maovative lechnigue thkes
idvantage ol the pauses that occur duning a typi-
cal pl:um:. comversation fo allow o Iiirgu:r mumber
of conversations (o be linndled over a single
channel. Auto denlers will become dominan
forces in the cellular telephone business in the
190, Hughes and Deloo Electronies will provade
Creneral Motors customers a one-stop shop for
cellular phones and service ot GM dealerships,
ATRLINE COsMUSICATIONS
Commercial airline passengers will be
offered higher voice quality telephone
service, plus facsimile and computer data
transmission, using digital technology:
Throughout the past half century,

Hughes has established ils preeminence
in the history of communications and

- pasitioned itselll 1o be a leading foree in

the future of this rapidly chamging feld.



Haghes' H3 3TE i the world's
most-pechased commencial
commemications satellite fee
soch gsas a5 vobos, video
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Hughes and |aland
Fishar Gulde, projects
brake Hght o a car's rear
windes, bul remaing
imvisible in tho driver,

Automotive

member of the General Motors Tamily,
s especially emphasizes applying its tech-
ni pertise o autometive products, Hughes
is currently working on more than 150 projects (o
transfer acrospace technology into commercial
projecis related o GM products, production and
services, In return, the company benefits from
iM% formidable financial and industrial
FesOUrces,

ELECTRIC CAR
Hughes is working with Deleo Electronics on
s future elecinc car. The company s devel-
oping techniques to package the power controd
systems for ease of manufacture and to explore
battery technology that will extend the vehicle's
range and improve battery life.

Oither examples of advanced systems dovel-
oped by Hughes for GM vehicles include:

HEAD-LPF DnseLay
Denved from head-up displays onginally devel-
oped Tor fghter mrerall, the automotive wind-

shield display presents information such as vehicle
speed. turn signals and a low-fuel warning within
the driver's forward ficld-of-view. Display sym-
bols appear to float in space above the front
bumper. Safery s enhanced because o driver's
eyves con remain fxed on the road ahend,

HovoGrariic CenTer Hic

MOLINTED STOPLIGHT
Red light beams are projected through a clear,
circular hologram on a car's rear window, gener-
ating a brake light warming to trailing motorisis
when brakes are applied, To the driver, the light
is invisible and does not obstruct rear vision.

General Motors will continee 1o be a major
source of new business for Hughes, The adapto-
tion of Hughes technology will result in increased
safety and value to the automolive customer.
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Hughes |5 exploring battery
techaslogy for §M's heture
olectric car, al tep.

Auln simylaiiga inboratory
supparts development and
testing of astomative

elpctronic sysbems, abiv.
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Agvanced workstations
help Improve the
capacity, perlormance
and economy &f alr
traffic conbrol services
wiiln maintaining
curnesl lavals ol sately.

Transpartation Systems

Mone than 30 large-scale Hughes-built sirspace
management systems serve and protect a billion
peoplein 23 nations around the world, Hughes
i5 mow applving this expertise mot only in the air,
but also on land and sen.

Adi TraFre CoNTROl
Applving decades of airspoce management expe-

rience, Hughes entered the commercial market

with the Korean air irallfic controd system in 986,

Thi svatem provided uninterrupted service
during the 1988 Olympic Games in Seoul and,

singe becoming operational, has been available

with no down time.

Ajrpaorts throughout Ciermany ane equipped
with Hughes' real-time, full-cobor digital display
|._'~|_'|I.Ii.|_1|'|h_'1'|.| amd ain advanged soltware packape
developed 1o run on winnilard commercial
hardware,

Hughes is responsible for the modermization
of Conada’s air traffic control system. By
automating dath processing tasks pnd introduc-
ing modern, relinhle workstanons, the new sy

tem will significantly improve the capacity, per-

formance and economy of air traific services in
that nnhion. The SValem thus serves more aircrall
while maintaining current levels of safety,
Transport Canada estimates that the Hughes-
designed system will result in long-term opera-
tional savings of 5440 million and user savings of
S495 millHon,

With its long record of reliability and avail-
ability in sirspoce management, the company
stands ps a world leader in international mr traf-
fic control.

AIRPORT INTEGRATION
Hughes is turning ils large-scale systems manage-
menl capabilitbes 1o increasing operational effi-
ciency at wirport facilities. The effective coordi-
nation of iIi]TI-l:Il:l'I. SETVIORS such a8 secunty, enter-
gency, maintenance. landing mids including run-
wary lightsrand surface street traffic control will
lead to more efficient operntions, even with
fewer personnel

ADVANCED TRAFFIC MANAGEMENT SYSTEMS
Working with GM, the Fedemnl Highway
Adiministration and several state and mumcipal
agencies, Hughes is exploning the use of advanced
technology in “smiart highways,” part of the
naticnal imitiative for an Intelligent Yehicle!
Highway System.

Advaneced Teelmalogy: Radar, television
cameras and infrared sensors can monitor vehicle
flow 24 hours a day. Small satellite terminals are

o highly flexible aliernative to elephone lines for



Hughes-built alrspace man-
agament systems sarve asd
probect a billion people in 23
naflons ansund the warld.
That same technology Is now
belng applied to chvillan alr
tratiic contral,




connecting widespread highway sensors o traffic
control centers. These command hubs will be
fortified by Hughes' expertise in sysiems engi-
neering, computer software development, digital
communicalions, image processing and interc-
tiviz displays.

More cars are coming. Fewer ronds ane
being built, Traffic management aided by Hughes
technology will keep drivers moving,

Maoterist Benefits: Congestion s believed 1o
cause two billion vehicle hours of delay annually.
That is m 73 billion loss in productivity and
wasted asseis, Traffic monagers will be able 1o
dietect vehicle breakdowns and aocidents 1o expes
dite their clearance. Additionally, iraffic man-
agement systems will provide the motorist with
warning of congestion in me (o select an alter-
mate route,

Current Projeci; Hughes is participating in
TravTek, o GM project in Orlando, Florda,
TravTek will demonstrate and evaluile use of an
integrated system of smirt cars and smart high-
wavs. One hundred Oldsmobile Trofeos will be
cquipped with n computer o receive relevant
traffic and travel services information from a
traffic control center, to caleulate alternate routes
and 1o present mop displays for navigation
guides. In related projects, Hughes is investigat-

ing the expansion of the radio spectrum in traffic
controd systems and is helping develop a center 10
test advanced traffic management systems.

RADIO IDENTIFICATION OF AUTOMORILES
Another Hughes technology with implications
for smart highways is radio frequency identifica-
tion using low-cost miniature rdio transponders
1o transmil identifying codes. Properly equipped
automobiles could pass through toll booths with-
oul even slowing. The car would be identified
and o fee deducted from the motorist’s prepaid
acoount.

MariTisE TRAFFIC MANAGEMENT
Hughes is providing systems (o improve effi-
chency and safety of busy ports around the world,
With electronic surveillance and command and
control technology, the direction of ship traffic
and allocation of cargo handling resources will
improve—and harbor pilots will be available to
secommodate mone vessels,

Transporiation s the lubrcant of commcree,
Diemands on airports, highways and harbors are
accelerating. To respond 1o these demands,
Hughes is applving sdvanced technobogy and
decades of systems management experiance 1o
improve the safety, reliability and elficiency of
global transporiation systems of the future,




Busy saagorts, leg phido. ane
baing equipped with resource
managemant systams io

improve elficiency and salety,

Hughes, GM and governmen
agencies are applying atvanced
technalagy ls eskascs tratlic flow
o= bighway systems, above.
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Flight simulation trainers
permit sirfing pilets 1o
qualify on aircratt they
bave never flowm.
Concept 90, right, ks a
state-ol-the-art pllof
training tesl,

Commercial Aviation

The sky's the limit? Mot anymore, For decades,
H IJ[',II.-L':q. |::||.'|||an|,:-:| that notion |1:|.' |,||,:'.-'ve,:ll1p|:|:|g
technod |Fi|::q. for the crvilian avitson markel,
The resull 15 an iminguing armay of products with
far-reaching implications.

FLIGHT SisLATION
Through the ||'|:|F_'i|: of computers, airline '|:liI|.|I::q.
can “land” a1 San Francisco International Alrport,
They can “see” the Hay, the termun, the b kdimgs
and the terminal approach —all wathout ever
being near the Golden Gate.  Inside simulators,
pilots see o realistic scene through the cockpit
windshickd, they feel the motion of Might and
landing, and they hear the sounds of Might sys-
tens respancing o controls,

samulateon can expose pilods (o every type of
comdition, |||u,'|||-|.1|r|];_-:l|.:|~.luc. I-::g and ram, Palols
can akao be trained to react to abnormal situns
frons that could never be made part of real-life
fight training —situations such as wind shear, sys-
tem malfunctions and engine fires, or lnding
with partial landing gear. Flight simulation
improves aviation safety, significantly redwces
training costs and saves fuel, 1t frees high-value
aircraft for their principal purpose: o (ransport
travelers and corgo safely to their destinations.

Flight simulaticn has becoms so realistic, ils
conirols so sophisticated that airlines are confi-
dent enough to qualify palots on airerafl they have
never flown. The upgrade is totally by simulator.

Every major airline in the world uses simula-

tofs of computer-generated visual systems devel-

oped by Rediffusion Simulation, a unit of Hughes,

The company his Been a ]l,r.'ll.l:np AR OO
i1 simulitors, trainers and sl syslems Tor morg
than 40 vears, These visunl svstems poeount for
over 70 percent of those ordered worldwide in
the past five years,

Rediifusion's Concept W Might simulator lhas
mdvanced the design of modern Might simulators,
Extensive use of composie molded panels-his
given Concepd M a slecker-miore modern
appearance. But th copcept is nod simply an
cxercise in gesthetics. The advanced design also
recdwoes life-cyele 'costs through casier mainte-
nance and provides a fruly ergonomic cnviron-

meend for mstruclons who have gréper controd via

Lhizir tovch=sereen conlrol sialons




Radar imagery of nmway,
wiewed through pliot's
zad-up display, |5 just see
of Heghes' many senso
ftechnologles,

Mert-generalics passenger
snierinlnmant systems, al
right, will glve trevelers
mars ol

FronT DECK Aviosics
Hughes' radar, laser, and infrared technobogy will
provide significant benefits 1o pilots under a wide
wvarscly of flight and taxiing conditions,

A new holographic head-up display takes
advantage of advanced sensors and provides
pilistz wath Might guidance information nel avail-
ahle on traditonal instrument panels” This Qight
data is superimposed conformally on the pilo's
view of the outside world, 1t greatly improves the
pilat's ability to make the transibon from nsr-
micat o viswal flight conditions,

The company’s subsidiary, Hughes Flight
Drvnamies, s the oaly firm certified by the
Federal Aviation Admindstration 1o provide head-
wp |,:|i~.p'|:|:.' 1::|,'I1:1.-::|I|.|g:,' for commercial airliners
operating under category [n landing andd 1akeoff
comnehibiomns.

Pastinopn EXNTERTAINMENT AND

CAnN MANAGEMENT SYSTEMS
Adirlimes around the globs are equipped wath
Hughes passenger entertainment, serviee and
communications systems. The company has begn
in the business for the past two decades. lts sys-
tems offer high-quality audic transmission, with
the added advantape of keeping cables —and
weight —to a minimum. Engineers applied inmo-
vative signal processing techniques to tramsmit
multiple signals on a single coaxial cable,

The most advanced cabin entertainment and
service system designed and bailt by Huoghes isin

service on the new Boeing 747-400 jetliners. Tt

ises stale-of-the-art digital technology 1o imegraie

all cabin communications and conteal functions.

Soon commercial airling passengers will be
watching personal television screens, ordenng
menchamdise in Might by credit card and conduwct-
ing business a5 usual by elephone —all without
leaving their scats,

Hughes continwes to sirelch the techmnical
envelopes needed (o train pilods more effectively
and 1o make air vravel safer, more efficient and

maore enjovable. The sky has no limit



Machine tool controllars
enable operabers ta
program Faclary equipment
for kncroased prodsciivity
and precision,

Industrial Automation

}m':m: than three decades, Hughes hos sup-

| ":. plied precision production cquipment and sys-

S nems to manufacturers, These were originally

designed 1w meet rigorous specifications of com-
pany programs. However, their quality and relia-
bality rated so highly that other companies,
including competitors, became customers, With
the same high standards, Hughes has expanded
its line to bring an armay of selutions 1o industry's
mnulacturing challenges.

AUTOMATION EQUIPMENT
Espenenced in desin, implementation and inte-
grutiom of computer systems for large-scale and
complex assignments, the company is laking is
knowledge of nutomation (o the factory floor,
With Hughes' systems engincering expertise,
highly automated operations have been brought
on-strenm with minimal dowmtime, Mow, Hughes
i5 assisting parent Ceeneral Modors (o develop
amdd test computer software that controls auto-
mated production equipment at GM plants.

MacHiNE Toor CONTROLLER
Crpen architecture lets users of computer sysiems
alter hardware and software as needs change or
technogy progresses =without being captive o
asingle supplicr,

Hughes" machine tool controllers offer this
wider chodee and faciliny for ancremental
improvement. In parteership with GM, the com-
pany is develogang modular, open-architecture
contral systems which, even in early stages, are

increasing productivity and sccurscy.

y

The Hughes open-architecture approach will give
maching tools and other highly automated egquip-
menl greater Mexibility,

TraimG SysTEMS
From personalized training classes conducted
with Hughes material and personnel (o com-
puter-based training courseware 1o sophisticated
similators, the company prepares people to
operate complex systems. Desk-top simulators
replicate functional and operational characieris-
tics af an automated injection molding machine
that makes plastic parts and assemblics for GM
vehicles, The simulmor brings operators and
mainienance persannel quickly up to speed, min-
imiing the time o mchine is ofl-line for tminimg
purposes, Subsicdinry Rediffusion Simulation
uses simulators to troin chemical process oper-
tors, British Rail drivers, food manufacturers and
miamy other production workers.

SECURITY SysTEMS/S

Famo FREQUENCY TDENTIFICATION
The company has developed amtomated systems
capable of monitoring and controlling security at
large commercial, industrial and government
facilities. Hughes is designing clectronics-based
mionitors and controls for fire and security sys-
tems at General Motors facilities. Centralized
monitoring will afford quicker, more dependable
detection and respomse o cmergencics. Another
Hughes-designed fire and security sysiem helps
profect ihe nation's treasures at the Smithsonian

Institution.




Transponders encased
Im piasiic cards frassmit
ideaiitication code and

aiferd accass o securn

arpas.

Deskiop simulator
replicates the characior-
Istics af an Injection
malding maching.




Printed chrcult boards arn
repaired by pasaliel gap
welding sysiem, ong of
Hughes” astomated bongd:
ing products.

Radio Frequency Meniificeion: Low-cost,
miniturized ransponders encosed i oa vanety of
packages, including capsules and plastic cards, can
transmil identifving codes used 1o conirol sccess 1o
facihities or secure areas. The Hughes microchips
also can track h:l.n::lp:, locate Hems in nulerials
handbing applications or enabde the remote colles-
tson of data wathout mirusion. Husghes s explor-
ing an array of potential applications in comimer-
cial, industrial and transponation sectors.

Monimors POR CusLImy
Avtomated chemical analysis is used in maintain-
ing correct balince and consmency of complex
solutions on the production line, Hughes devel
aped A continuous, repl-time monitor for com-
plex manufactunng selutons and hazardous
emissions by integrating laser and fber optics
technalogies with compuier science, The result:
accurale absorption spectroscopy data for detec-
tion and prediction of imbalanees i solutions.

PrECISHOS EQUIPMENTICOMPONENTS
Tradditbonal industrial products of Hughes include
pmduuu:ulq.r.plgnn.m-nm:m.:ln:ln.-m:r-. bonaders,
welders andd -n.'l-ldu: V|21 The FACT™ (Flexible :
Automatie O m-ullTr:fn-.-r] gynlem s an aulomated

circuil analyzer and comlinuity tester of cables

ansd printed circuit boards, Computer-controlled
wire amd die bonders and tpe-automated bonding
systems used in misroelectronics assembly femure
advanced programming and pattern-recognition
capabalities, Ciher proglucts incluce calibration
and gquality assurance cguipment, resistance
welders, welding quality controllers, reflow solder-
ing systems and custom assembly cquipment.
Hughes is now exploring apphications of laser
welding with ultra-precision bemms,

Cornponenis: The company supples high-
density clectronic circuits to manufacturers of
high-performance cquipmcnt such as computers,
sliple=cll=-1he-art test instrementtion amd miniatur-
e, implantable medical devices. Crallinm
arsenide integrated circuits are being developed
lor automaotive uees, Oilwer | Iuphl,".m components
inchude traveling-wave tube amplifiers for commus
nications satellibes and Aber-optic and elecineal
connectors, cable assemblies and Nexible prnted
circuits for computer, aulomotive, felecommunicn-
tions and abectronics testing industries.

As a leader of technology, Hughes is dedi-

"--mht'm-:d 1o the application of technically elegan

!uluimm- tox the complex pnwhln.mlu”c'l[ m.mui.m.-
1unug.f;4:u|1hrsl||:uh.d highi-valuse w-am

iy



Kutestxlad secorily syslem moniters
and conirols a55els al lwge commer-
cial and gewarnmest 1peilities.
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Autem#led bonding sysiem integrales
Easar, fiber-oplics and ultrasonic
technologies in esldering pracess.

Semicondacior waler
consists of Intricate,
AF programmatle

microelectronic ciromits.




Large-Scale Information Systems

Dﬂhm are anly as good as the quality of the
inﬁm_mlinn on which they are based. This is
eapecially tree as the volume. flow and nature of
information gets more complicated. Many of the
widespread., complex systems being managed or
developed provide very fast computer-generated
information processing, presentation and com-
munkcatiom,

These large-scale information syslems weave
mulii-hued threads into o tapestry that can be
grasped clearly and quickly, Data from muliiple
sources is collected, compressed and fused. The
resultant information is presented in forms that
are comprehensive and comprehensible,
Analysis and managers have greater confidence
in their decision-making process.

Hughes has amassed years of expenence -
from sensors, processors and software to interac-
tive displays, communication networks and sys-
tems integration-that gqualifics the company s a
beader in information management technology.

ENVIRONMENTAL STUTHES
Earth science studies are accelerating and enlarg-
ing as investigators delve into the complexity of
earth’s envirenmental systems and the interrela-
tiomship of how these syslems contribute (o
ghobal change,

Wast stores of data already are amassed,
More measurements inundate the scientific com-

munity daily, Incoming years, fresh data with

ghobal dimensions will increase exponentially.
The sheer volume would overwhelm analysis,. il
not for lorge-scale information systems,

Expericnced in design and integrtion of
complex hardware and software svsiems for
space surveillance and airspace management,
Hughes is mobilizing 1o meet the challenges for
large-scale systems: easy access, operational flex-
ibility, expandability and compatibility.

Ritsod imcis MasasisisT
Effective management of large valderness areis,
harbors, urban lnd use, transportation networks
and other infrastruciure elemenis depends more
and more on computer systems that transform
widespread, often dissimilar dota into visual
information. With this spatial data technology,
thase engoged in resource analysis, policymaking
or planning can visually capture a wide variety of
dynamic subsystems in the context of a holistg
syslem.

Hughes' Geographic Information Systems
imterlayer and fuse data from numerows sources,
This approach provides a multidimensional per-
spective o onalysis, resource managers and plan-
ners. Such visualizotion techniguees offer new
vision for fulure action,

Provided with more coherent. useable infor-
mation, analysts and decision makers can formu-
late more realistic objectives and policies. They
alzo can have greater confidence that the conse-

guences will match intentions.
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Ligwidl caystal light valya
holds the key 1a Hughes
nraghics projucter which
produces bright, high-

resolution large-screen

displays eves in lighted
mams.

Professional and Consumer Products

Technobogy has a flair for drma, The laser, first

‘i |
e monstrated ot Hughes Research Labortories

S 1960, now energizes rock concerts. Holograms

groce arf pallenes and bollrooms,  Little wonder
that technologies explored by Hughes ane cata-
lysts for higher dimensions of sensory realism.

SIMULATION SYSTEMS
Cirandpa plummels clown thie waorld higjn.::«.l wki
Jumpe. Latke Johnny pabots o jet into the Crrand
Canyvon. barely avoiding jogged crags. Mom
cureens along white water mpids, They'ne seated
safiely in o simulator where people of all apes can
feel, sew and hear sensations with a realism most
never will be able 1o u!:;l'il.':riullﬂ.' in real life, Such
VICAFIONS CXPLTIenoes are thae pesgiles of life-like
sawidlations crenled |1:|-'1.:||r|:|p|||:.:n.

|'|||1.'j1|:\.. i waorld leader i nlililql:r:-' il e
mercial airling pilol training simalators, is trifis-
ferning that sophusticated technology o an exail-
g tao-senl, vou-are-me-conirol leisore indastry
simalator, Commander™ is the only intemetive
public entertninment simulpior that integrates
jowstick control, dynamic motion and compact
disc-quality stereo sound with high-reselution,
three-dimensional computer graphics, 1 pro-
vides instinilancous responses o operator actions
and reaciions.

Mo mere enhanced video game, Commander
is a legical extension of virtual reality in the
enteriaimmeni and leisure industny

Dizsigned with unparalleled flexibility, this

iwin-seatl, fully enclosed capsule can pit boith
operators against each other, or the 1wo can team
agninsl a second pair in another simulator, or seve
eral Commander capsules could “fly™ in squadron
formations.

Larger, film-hased simulators by Rediffusion
Sirmulation, ramging from 60 to 14 scats, provide
colllective CXPEACHes wilh realistic seenarios
sharpened by high-resolution imagery, super-
guality sound and hyvdraulically generated move-
ment. Hughes simulators can be found in theme
parks from Paris to Tokvo, from Orlando to
Acmabeim mnd Montreal,

AvUDe PROGUCTS
A |'-L"|.'v|||uli:l|i:|:r:|.' illl.'n:r'llmﬁ._ the Hl.lfﬂh.'x Saiand
Retrieval Efmlunl. |rr:|.-|.'li-:.':|1|.g,' wraps e lhowse |is-
temser b sound. Froim i r|:|.'m‘|J'|I:||_1 i i Ir:b:.'L.
it vividly recreates a three-dimensional ausdio
hologram that approaches the realism of a live
performands

The Hughes-patented system is fentured in
severnl minufncturers’ top-of-the-line TVs and 15
applicable to high-Adelity, stereo or home thealer
systems, car stereos, motion picture sound tracks
and electronic musical instruments, Another
anicho product. the Flughes Opdimam Badiaton
Baffle, uniformly disperses phase-coherent sound
in existing home sound systems.

PrOJECTION BYSTEMS
Sophisticated computer graphics projection sys-

tems, built by Hughes using poiented liguid



Two-seat Commander is the warld's
Firad truly Intersedive anbertalnment
shmulxiar. Sound Retrieval System,
bitlow, expands (8e “sieren images®
without sdditional speakers,




lllemination aplics direcl
high=inteasity light ts
liquid erysdal light valve in
lab best of videa projector.

hiventurers of &ll ages,
Flght, sagasly awadl the
thrill of “planging” wver
Ningara Falls in a Hughes
Ixigadn Indusbry simulnlad.

crysial light valve technology, have visually
enlightencd command-and-contral centers, com:
pany boand mectings and busimess training ses.
sios for years,

Movw, Hughes has refined the technology to
permit projection of imagery ot video mtes, The
result: clear, sharp images presented in wide-
angle format on large screens, This development
will autgment Fhgh:Definmson TV and enhance vis-
il reslasm o comemercial video prigection systems

I he Hughes Seres 00 Hgud ervsial ]|-!_'I:|1
vialvee projection system brings unparlieled
brightness and cnsp resolution to lrge screen
viden displays -up to five times more lumens
ihan available from iyvpecal enthode iy tube pro
jectors. And that’s across & theater-siie sereen,

[mmedinte applications are in corporate

videasconferencing and training, top-of-the-line

lome entertainmcnl, semadlation, commancial nir
liner entertainment and information svalems,
educahion and mechcal progrims

Im the future, integrated technaologies of
Hughes may supplant conventional film prints,
distribution methods and projectbon rooms il
miotion picture theaters, Electronically gener-
ated signals in diginal form could be tmnsmitied
by Hughes direct broadeast salellites or Hughes'
optical fibers, then dhisplayed nutomatically on n
mewae sereen via a Hughes-built super-high-
spted projector emploving Hughes' liguid crystal

light valves.

Al to lighten up our lives,




For further tnforsmriog comiace:

Hughes Aircraft Company
POy, Box S(H2E

Building C01, M/S A133

Los Angeles, CA TW80-0028

Phone: (310} $68-6102

Heeame of the dynamas naline of the com-
menalfinguitial marksiplsce, information
coatained hercin may he relovan cady at
ez lime of publication,. May 1992
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