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@.EOS 500 Director
53U EOS 500 iugunsainsradusie Sensor WUy Electro Optic MilmuAmy wagudedie
naemauannsafamuihldaedmdonty gnAndu uasiaulaguitn SAAB Wl szuu EOS 500 iuszuud
grifaLviesemnINszUY EOS 450 tagtiu leinmilldlunesvimieusemesingg daszuu EOS 500 fins
yhanuiidiiutunldun
° Qﬂ’e)’e]ﬂLLUUIﬁL‘fJui%UUV]Iﬁ’]ﬂﬂmVT’]ﬂ’]iéﬁmm ( Observation) n539031 (Surveillance) uazfnn1y

Whmeaugnsesiigs (High Accuracy Tracking) AmgSEUUYBIAULDN
o InsiuTaANENNURITTUUWILgUITEN1505095U  Electro Optical Sensors lagigay
gunsal
IS a v . d‘ CY LY dy 1 a o Y v 42” 4! o 4
o szuunmsanautinig Video Nviuaiaunu 1wy Jnsvinanuuuusaludfunndu d9azvinlnan
N13¢U8N Operator
® N1599NLUUlATIES 90T UUN AN TINUTINAUTZUUIWIBNTTUTUIA Y ( Combat

Management System) wisaidusyuuivinaulalaegdia (Stand-alone Version)

[y

® N5y Tool Nd1Alun1svi1aued Search and Rescue

o

1% '
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® JNMUNYINeYAY NIBUNINTTERNWUUNTIUELY

a

® @u50viN1sAnAY (Installation) Aagaan wagsansin nieuvisduneulunns Setting-to-Work

® JIN199BNWUUNANTNDNAIUAINUADENINTIBINELA

YBNMALBINASHAILIMALTUINNTEUU  EOS 450  AIna1iuntut199y Uadednuiletladgnina
Anudrruazitmelusumsldau rieerananlainduimlandnvessyuu Electro Optic 8g1938UU EOS 500
sy A a a . Y o Aa Y o v o = =
NABITBINITMIVANNITEI®1EYUU ( Gun Fire Control) INS1UBNAINALABILNNTRBNUUUNALAY Sarasrnilana
UsgAninmuesssuunige vselunsgiuiieanadmnsurinnidenstu Ineasiinsiidadenmuaiiieitewn
Usznaun1siaIsan Wi In1siansandasnszuiunsnsadudlvaudeddulunisds Wudu suazimiulaiinig
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JUNMNT 0.07TWUINTVBITEUU EOS 500

o.0 TayanumaliafdiAgyvasseuy EOS 500 Usynauniy

® [lectro-optical Sensors

TV Camera

- Femsndudn AD Aerospace

- U LS-1300

- YiAUDY Sensor CCD Array

- Field of View filgvaneguuuy

IR Camera

- Fons1Aum Sagem

- U Mantis STD

- Uz 3rd Generation & %30 c-eb lATLAT INSh

Focal Plane Array

Laser Range Finder

- Fons1Au Thales
- su CELT-HR20K
- Uszan Low Hazard
- PRF e

Y

® ANINWUEUBIAYRINA
- YDULUAYBIYUNTEAN -on& o (4 +=&0o
- YaulAvaIyuiY lidiin
- dwiinlaesa (Ussna) el Alandy
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- N19%1 Designation ®.@ U

® Lamauawad (Reaction Time) ¥8958UU EOS 500 Tulmaziunay

- Director Slewing o-oc UMW
- Search Pattern o-mo AU
- Operator Confirms Target o.en AU
- Settling In Tracking Filter o.&
- Ready To Fire (Total Time) 0.6 — & I

0.0 VBLANAI9TENINITZUU EOS 500 nu CEROS 200

LIRYINNNSHUSHUMIBUSENINTEUUTIADS ALANUNTNIILUNAILLNIDULAEAINULANF19DDN

o Tnssasefimiloutu
cPCl Cabinet

- cPC CPUs

- cPCl I/O Boards

- IR Camera
- TV Camera
- Video Tracker
- N199BNLUU Servo Wag Tracking Filter
~ Director Control Software siilugauves Interface fuszuy CMS wag HMI
- Wendunsldaulusyuu oLV
o Taseadafisnafiu
- 53UV EOS 500 14 Electrical Motor Tuguvesuviugm luvagdissuu CEROS 200 14
Hydraulic Drive
~ EOS Baseline Laser & PRF fishnin

- sgyU EOS 500 hifisaswmilauniuszuu CEROS 200

o.on 15951998952V (System Layout)
N197191AS991990958 VU EOS 500 avuuseenladudiulsynevdes 9 il
®.m.® Basic Units
o lasswviugIuilaningnsesiu Sensors I m guUnsal
® Electronics Cabinet 311U b §

®.:.o Sensor



S¥UU Sensor ¥843¢UU EOS 500 23Usenauniy e siauan 9 laun nassii
(TV Camera) fiaunsaviinisaaniundly was m¢ pm Thermal Imager (R Camera) 7ildnsiaduithenessd
infrared 2lUfs High-PRF Laser Range Finder #ildlunsszyszezvoadmne Tnsgunsaiing 9 find1amn
annsniAsuudadldtuegifunnudosnsvesgnén viemnusngauvesnuiashluld wu Tuunneside
foensfigld IR Camera fivheulasanugnay (Wavelength) 5¥#1N @-elo UM WNUW e-& um Thermal
Imager Huduy

@.en.en Block Diagram

Block Diagram ¥845zUU EOS 500 agvinsiusnguvesgunsaieandu m nay

vén fe gunsalanguendaize gunsaingluiiie uazgunsalfisvuudenihmadense tngluusaznay

6 o

Usenoudegunsnifed
e gunsnlnEuaNFILTe
- Optronics Director fiusznause
- TV Camera

- IR Camera

Laser Range Finder

o aunsalneludiige
- Operator’s Console
- Electronics Cabinet
e gunsaifiszuudesimaideuse
- CMS
- Radars
- Meteorological Sensors
- Navigation Sensors
- Guns

n1sfiazth Sensors f19 9 wUszneulugeormeves EOS 500 1 sxdesdl
n13vh Alignment 1deriou tieliduladn Sensor yndfintstimneludsgaienty wasiieliamiuusug,
YDITHUUFITY

qﬂﬂizﬁﬁiﬂumiﬁﬂ Alignment  (Accessory  Kit) ¥895¥UU EOS 500
Usznaume

® Alignment Telescope
® | aser Telescope

® Excenter Tool

® Alignment Bar

® Diff Screw

® Clip on Laser Filter



® |ifting Eye

® Telescope Mounts

® Adapters

® | octite

® Nuts

® \Washers

® Screws

Tuansamansnsananldi duneulunsvin Alignment  9zi3ua1nnnsAngs
n&as Telescope TiusasuULTeY Rate Gyro dwasmileufunsindendes Telescope vastiulsiila 9ntuaz
yhnsidsndos Telescope TUgqaensds (Reference Point) enfudufl Sensor s 9 vhnsidset Taowiinau
fisuRnvauazyhnsUTuLAaUNT Crosshair 189ita Telescope wa Sensor FlUflgaiReniu wislvidousiuiu

nswssunsnoufiaeBuiing  Alignment  winauagsesiehaseu
AgeMIATIsUEY wazveendenouTvimey

e Tunsfinds Telescope U3AMUULTIMMUTIL Rate Gyro a¢lalanunsa
Aiunsiacdadiiaseuaeeinimes S AARURTS

® NNTEBNLUUSEUU EOS 500 Wilvumdnneiinsavilinisdndsdunsy
grandunisusuuiaunsalang o asduldldladlidehasevangaimeasen

o lun3¥h Alisnment o199zdesiinistne wieth Sensor en tieazinds
gUnsaliadudu  ilvidunsiiinidasshaseveenludunouusn

Funoundranihraseussenanaeseonudiu Wuduneulunsinge
ndos Telescope uag Differential Screw daidugunsaifiannsavinmsuuudriidenisisogisuiugr fauang
Tugunnil o0

gllmwﬁ ®.0N13AARINADY Telescope uag Differential Screw

n15911 Alignment Tuguves TV Camera d9unsusnaluil
® U$u Man Aloft Switch aglusiumis OFF
® finfy Telescope UUKYIUFIUYBY Rate Gyro

® 1119091984 (Reference Point) Miegteanivatatiay o Alaluns



o Tninaumyuaeeiniauuy  Manual — aunsgis Cross  Hair s
Telescope agiifumisvasqninsdsmed

e liwiinamugnim TV 7 Console wagnsaaaouth Cross Hair va3vianIn TV
uaz Telescope Humssiunioll

fumeuseluandunsdunavemitnem Taedh Cross Hair Vwaewmssiuagll
Sududosihinig Alignment 1a 9 8n wsilunsdldl Cross Hair Taedlinsatuasdesdniumsy Alignment sgld
Tnefdunouswiolud

* aaneienaosiviuina Alignment Plate fauanslugun i oo

e UuuAszernanszan (Elevation) fegunsnl Excenter Tool RssU3HInd
< Tugunnil e

o USuuAszezneiu (Bearing) Tnenisuduiionnsausiandi miugﬂmwﬁ .6

féﬂ.ﬂ']Wﬁ e.aUsIaUNAEIINSUSULATUNN9AY wagnszanges TV Camera

Wovinn1susuuiau Cross Hair v09via w TV Tu Console wag Telescope
asafudiiu Wivinnsnindeayniiliuiy waginisnsiaaeudnasineuiiagiinsiy v3ensewnnvesageInie
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FUN AN 0.af79819N1316390871989 (Crosshair) ¥ee TV Camera

n15%1 Alignment Tugiuwes IR Camera agiianupaeaasiuwes TV Camera
Tneaziinmstindendes Telescope Amilouiu uazituneusiiumsaing q foluid

® i1 Reference Point ﬁagjﬁwaaﬂlﬂadwﬁaa o AlaLUAT

® 3un15¥197U Fire Control System (FCS) 910 Console

® yhmsvsuageINIAsneile aunseits Cross Hair waandes Telescope ¥
1918471 Reference Point waf

® yhnsiden IR Video U Console fivhnismueuangeinia nturhng
15U Fixed Cross Hair Tagsuvitis ON uagyinnsdan Cross Hair vasii IR Video uagndes Telescope

& Cross Hair wwaeslllfideefianieatusndudoniinig Alignment anu

Y 9
(%
(Y

Tupounre Ul
o yihnsAanglendosiindlugunIng e.ouTUNt1ved IR Camera Alignment Plate
® yi1n13Aae Alignment Lock Nut Uy IR Alignment Plate

® finss Excenter Tool wnlulu Elliptic Hole uu Alignment Plate lpeindnduliiinisasn IR
Camera 9anNNauUNazdNISANAY Excenter Tool Nauln IR Camera U1AARINSUBNASINT

® INSUSULNAININTEANAQE Excenter Tool 9uNs¥¥13 Cross Hair 909919 IR Video wag Telescope
fsgdumnuasinssiulivganisusuud lneauanasfisausuldfie +oo mrad

® INNINIATIERADIRIVTIAIATUNINYOY IR Camera Alignment Plate Ty
® yhnsUsunArIMIsiulaen1sUSU Alisnment Locking Nut 9unszsis Cross Hair visaeadaluiige
Clehil!
o 24 U v ! 1 dl o d‘ d‘ o
e yihnsnintennnilikiuneunazyinnisaen IR Camera oon Waiagausayl Excenter Tool
ponld USIINUUYIINTAAGT IR Camera nauluaaiu

® ynsnennass Telescope 8N WazALlUNSARRINIATEUAIBIN AN ULUALAL
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fgﬂﬂ’]wﬁ @.9IR Camera Alignment Plate

Tudiun1svin Alignment a9 Laser Range Finder agfianuuananeiu TV
Camera wa IR Camera iflosainiinsld Telescope wiundnandnsanids (4 Telescope Hovunaasia) Tnashdi
A039eAnsiafl Laser Range Finder ins1zguUnsni Laser Range Finder uliifivitasuanssaimiloutfu TV Camera
uay IR Camera yilviadldndes Telescope LHugunsaifililuniaiuiouiion Gmdmninnishndandas
Telescope l#idugunsaidrsduataud sumeunswdeunslunisyii Alignment azdsenause

e 1hgunsalisanuauga (Balancing Weight) flaginuansvesgunsal Laser
ponfIuinaf o lugunni <olaglihmsdunamumisithgunsaidismnuaugasenin ilefivzanunsavily
Andandu o Auviafulaegegnaies

® +n15neA Laser 98N

° aﬂ(f?ﬂ Alignment Bar Laser Mounting Plate Wag Laser Telescope UU

Alignment Bar
® 111 Reference Point fagvinveentusgnatoy ¢ Alawns

® JhnsviuagIMAGIeUNTEINGRY  Telescope  TlUNYNo19897
ABINTNON

PN Y a

® ymsdunafindes Telescope  Bndnilandinistluignsdameaiu

q

3okl
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gﬂmwﬁ &.elLaser Balancing Weight

lnsdunousioludndas  Telescope  Maadhilavludagninsdufeniiu
Fududesdinisi Alignment Tneddunsusroluil

® AAYENABIFIUSLIUAIUNINTBY Laser Alignment Plate

¥1MN13AaTY Alignment Locking Nut Ul Laser Alignment Plate

MnsAnRs Excenter Tool Tu Elliptic Hole Tu Alignment Plate

YSUBNARANAIANINSEANUBY  Laser  1@ennsUSU Excenter  Tool
UNTENI Cross Hair Y09nded Telescope M9a@lsEiUANGIYINAY

® INNINMATERABIFIUSIIATUNLNYET Laser Alignment Plate Ty

® USULNARANAIANISHUTDY Laser laun1susu Alignment Locking Nut
AuANUINAY (Spanner) qUNTZITa Cross Hair 109nd01 Telescope ﬁaﬁaamaﬁu

® 4N19n7A Rear Aliscnment Screw tag Alignment Locking Nut Fausail
o Tugun i o Iy

g‘Uﬂ’l‘wf/‘i a.cAlignment Locking Nut



13

yonwideainmsvh Alignment  Tumsmeningisfinaruudaiiu ssuu CMS
éfadl Software l¢iufl FCS Alignment Correction fianunseldlunisusuufmavia Alignment luduneugasieléddn
fredaduileiduiiannsavinmsdenldatn  Weapons/Dir  Settings/FCS  Alignment Lﬁaﬁ%ﬁaﬂ@ FCS
Alignment Correction Form agndlsfinuilafidunsinauiaumsegldisiosndurindu

FCS Alignment Correction X
Alignment angles for sensors are:

+ if plane drops to starboard or aft.
+ if electrical angle < mechanical angle.

Alignment angles for gun are: Unlock
- if plane drops to starboard or aft. Optro tracker =
- if electrical angle = mechanical angle. Right Up
Dir Gun (rmrad)  (morad)
Training (mrad): | 8.0]]  8.8) | TV Fow narrow: 0.0 0.0
Elevation (mrad): 8.0 0.0 | TV Fov wide: 6.0 0.0
rell (mrad): 0.0 0.0] | IR FoV narrow: 0.0 0.0
pitch (mrad): | e.0] e0.8]  RFavvide: 0.0 0.0
Equipment angles FC3 gyro
Stabilised
Dir Gun Fall: 00,0 deg 0,00 degis
Bearing (deg): 341.7 270.0 | pitch: 0.0 deg 0.00 deg/s
Elevation (deg): 85.4 +7.50  Heading: 270.0 deg -0.00 degs
Ship relathe
Dir Gun
Training (deg): 5071.7 S000,0
Elevation (deg): 05,4 +7.50

| Apply | Undo Close |

gﬂmwﬁ @.00f19819 FCS Alignment Correction
@.on. Man Aloft Switch

Man Aloft Switch Jugunsaifiegludiuvesninudaensis ( Safety Device)
Tngegnldnuasyimssaluvisuniaegnaaluds  Director iiemnudasnsievendnthniazluvinlngiv
a1801ne

g‘lJm‘wﬁ @.e@Man Aloft Switch

®.en.& Sensor Platform

luszuu EOS 500 fimslduaimesiniln e wia (3 Phase Electrical Motor) 619
nandluzunnit e.ebfifiimuusiuggdlumsaiuaunstu uaznszanaes Director Tasamgitlalld Hydraulic
Motor wileuluszuu CEROS 200 illesanszuy EOS 500 fesialubonimtinumesssuy finaudsn SAAB
foamsliiimdniuiiansnsnhlufndlugndernadnld fmewmesiliusznoudeiu b du ldun uewes
AUANMNTHU (Azimuth  Motor) fianansamuaumsiuliedisdass moo 8N uazuoiesAIUANANIATEAN
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(Elevation  Motor) N1@1130AUANNISNTZANIARIANY  ~a® BIA1 DY+ 83A1 lneNawmasiiaeIaed
laseasne uarnsvhauimiloudu snviusewewieivsuanasiuiisadntos
Joyananaland1AyveesruuLiugUUTENaUAIY

® Angular Acceleration 1NN w0 rad/s’

® Angular Speed 11NN o rad/s

® Stabilization Accuracy 198n11 0.0& mrad RMS

® \Veight #0811 @oo kg (14598 Sensors)
® Payload 198N &o kg

g‘tmeﬁ @.eb3 Phase Electrical Motor

druUszneudnegafidfyesssuuwiugiunfe Resolver fiuszlenilunisin
Ay visedumisnUdsuuatiuresawmesiiih uansldnusunini e.om

31meﬁ @.emResolver

@.on. Slip Ring
~ 9 o A <, P a4 O
WalinstuAdauYasagaInIAluszuy EOS 500 wJuldmieniusivauna
NIWU Laznszan USEY SAAB  ladinisih Slip Ring :mLﬁuqﬂﬂim‘iummaﬂLﬂé‘au%’aga uazdeyaadluiii

(Electrical Signals) sgninvdiulszaiana/aunu fuaee1n1e Aausunng e.oc
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§19
P17
$18

P16
s14

g‘lJn'W\l‘ﬁ e.e&Azimuth Slip Ring

ENTRANCE AW [~ENTRANCE B
Vo
/ B = BACK SIDE OF
CONNECTOR
P11 |
P12 \ |
P13 | ., P15
s16 P14
P19 g/ .
ﬁlﬂ‘g""" IR X5
X iteo 3 TV X6
P26 LASER X4
LASER X2 \; GYRO $1
EXITA/ EXITB

gﬂﬂﬁwﬁ @.@dElevation Slip Ring

@.m.00 EOS Cabinet

Joyananallnfd1Atyves EOS Cabinet Usznaume

® Dimensions &no mm (g9) x &=& mm (1319) x o&el.&
mm (@n)

® Weight eb&+eo kg (533 Shock Absorber)

® \/oltage ee& VAC bo Hz

® Power Consumption o&oo W (7l Maximum Load of Output)

53UU EOS 500 1eifin1sld Cabinet 1119 o 13 7111195§1U MIL Standard 91
gneaniuvinliansanunuseaninnsidunglusesy Tagmhanlelunimwée EOS Cabinet fi®
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Aluminum Teefin1sinds Shock Mount #3e Anti-vibration maudaniy Cabinet ifietostudussieainnis
Juaziiiou Snvdignoonuuulifinnatiosfudomes  EM/EMC  Bnéae Tasaneludszneudie Combat
Management Computer (CMC) ivianunigls cPCIe‘z’iwzﬂizﬂaué’a&Jﬂauﬂama%agﬁwﬁwmaﬁ"; LaEATEUARY
mavuerelud

Director Servo Control
Director and Sensor Control

Video Tracking

Target Filtering

SUNW @.0=EOS Cabinet(l)
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CMC  agyhnisiesedeansiuaunsaiou 4 lussuy  CMS  aeldl Ethernet

1
(Y v

Network lagagfidiulsenaunddgaall

® Single Board Computer
Hurouiumesivinumeldssuunfiing  Linux  Seanansnsesiuns
yhamwes Intel Core i7 I#gean b.e¢m GHz uay DDR3-1066 SDRAM léigedn < Gbytesdnitausznaudie
Yo3dayeyrad RS422 Asynchronous Serial Port 3717 o #o36 wag USB 411U o Wose

;J'Umwﬁ @.eEOS 500 Single Board Computer

® PMC Carrier Boards
Jugunsalneveaiiielil Single Board Computer asnsavitnisitiouss/
fAnsa PMC Tovangnanedilunanseriulaediumiinsnseguinamunines CMC

ON%
\‘\‘:;

\~ T ™

PMC =

N
|

g‘lmeﬁ @..woPMC Carrier Board

® PMC Modules
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Jugunsainvhwihilunisudas videdousedyaiamg o vasszuu legly
52UV EOS 500 Usznausieg PMC Card fasaluil
- Resolver SB-36410IX PMC Card : viwmtniuUasdygianisnu uag

sUn Wl @maResolver SB-36410IX PMC Card

- D/A 551 PMC Card : vihwmthillumsudasdygruninealndudyao
swndeniieldlunisamupuansainia

sUn Wl @.lalsD/A 551 PMC Card

- 32 Channels A/D PMC : vhmthiluUasdyineundenainaigeineli
Wudgyanandneaildluneuiimes

g'ﬂmwﬁ @32 Channels A/D PMC

- Digital /O PMC : yhuthiidansiudye uisuunain Director uag
Sensors 934714 Power Control Unit wagagyinn1saenalugs SIU ieaaumu Power Switch Tvifuangainie
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g'ﬂmwﬁ e.maDigital I/0O PMC

® \/ideo Tracking Processor
Jugunsalnfivihilunisuszaiananisinniuddnle nenannsvirauls
a5l luiteN < mlo.« ¢1393Video TrackerFunction

® Cthernet Switches
Usznousenesmiaunsuiu eb nedn lnsansasesiuanudluns
delfT @00 WaY eooo Mbit/s
® CMC Power Units
CMC Power Units 28¥131ufl @e¢ VAC &o Hz wagsihnisdnelul me VDC
& VDC Wy elo VDC Wi CMC Tnsusznouse Power Supply Unit Vv « 2 Ssasgnnisinsaeginsa
Fufieusgleviludy Redundancy w835zuUU n153918lWvee CMC Power Units f\]%Qﬂﬂ’JUQMN"]‘IJWN Supervision
Units (CMM) uaziiniaenlsl LED uansaanuzay o vaonldun #isriuansdsaniusuni uazdunsdfiuansionis
psIanUAsEaUf (Fault Indication)

gﬂn'l‘wﬁ @.la&CMC Power Units

® Supervision Units (CMM)
Jugunsainfnseglu CMC Wieinsaivay uaznsimnsiveyanmeolil
gauniily CMC

Power Supply
ANSYIN9IUVBY Fan Unit
- HD Chasis
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gﬂmwﬁ ®.ooCMM

® Cooling
EOS Cabinet n13szunemnusaumeiinaudeiinisinnsegmeniy b Nfe
UShainuan9ves Cabinet Uaguiand Hard Disk Rack lagiinauifindsnuasves Cabinet 3wviin1sgaeinie
Wuanaeuenduily Cabinet feuivzgnszuIBoenUINMAUULYDY Cabinet diuinauiifnfaudiig Hard
Disk Rack agvin1sgaeInimanaegly Cabinet weavinmsssuieauiouliiu Hard Disk laglaniy Wesin
. & cal v v a ] o
Hard Disk 1UugUNIu1aeINITN1T1su18aANNToUNNINNIGUN IO 9



EOS-500
5" Navigation
.~ radar
< ..—-T—
' 4 -
Yy vy
g‘s
V126 CMS Mkd

Communicaton (Ethemet, RS422

i

Angular information
Radar Vicdeo. Sync
TVAR wideo

4
\

et &SR SN

115V, 60Kz power supply from ship
24VDC power supply from ship
Power supply from Power box
115V, 4004z Reference

FUNNT o.meog19N1SWRNADUQUNTRIBUY YBas¥UU EOS 500

. Operational Function

Tusguu EOS 500 Hewiun15viia1using 4 dauanslugunini oo lngisgasiden

[

N

il
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[

EQS-500 Surveillance

——

————mm e e ==

Target Deigaation :
tomst] (o] [femore 11—
| e T T

-
=
L
3
B

Target Acquisition
[semi-automatic | [Manuat| | Automaic |

v

Automatic Target |---» Memory Tracking
Tracking
-
Fire Control Cale.

w  mTmmmmm==== -
I 1
Jr | Fire Corrections |
- '
Gun Control A _!

Surveillance

FUN N 0. bei391UN5919UVBITEUY EOS 500
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Detection

Acquisition

Tracking

FUNMNT o.motumaulumsiinnuitivesszuu EOS 500

e.c.® Surveillance

M371N159539m91 (Surveillance) ¥asszuy EOS 500 #13150ATUAN WAvHS
nshilaenssainndnau Tngluseninamsldnululuun  Surveillance mMsvihaululnungesdssialuilanansagn
Wenuldnseusienisiandefianiauasyuvasdinntnselanang

® Sector Surveillance
WWun1sn190n (Scan) TaesnlusiAniunud Horizon a1l Sector 75y

9q

%)
® Flevation Search
< [ 1% =3 [ wa . A o
Junsyhnsfumisanuasesdilagdnludfniely Bearing ifmun
® Raster Search
Jun19vi1 Raster Search il Bearing uay Elevation lnedmlusiinnelu
LUNMIUA

® Manual Control
wilnuanusamuaulianeenemenuies lagld  Trackball Joystick
visogunsaiflndlAes
e.c bTarget Designation

N1591 Target Designation a@nunsanseiilalagviaisis lauwn

o deninanuamanuhilu Video Picture ava@unsaviinig Designation $e
AuLedla

® 1ilo Video Tracker msszyfadundeudifieglumiihveuansia failuang
Tugunmil e.me3zUU EOS 500 az¥A"3 Designation Tagdnlusia

e Jalnsutoyarmuvtsveadinn CMS  szuu EOS 500  awisuviinis
Designation Lyunu
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FUN A e.mefeganssryLtilagdnluliives Video Tracker

e.c.mTarget Acquisition
s niunisla e 38 loun
® 9nlusl® (Automatic)
s9UURLTNS Acquisition TnednlusiRideduinsinnudhfiinnsdeud
dnlndfanansvesnin/aeuaniua
o FsdmluR (Semi-Automatic)
syUURZTNg Acquisition TnedeluiRideduinsinnudhfidnnsndeud
dnlndfanansvesnin/aeuantua nendnldunssensuanniinegu
® AuAuULeY (Manual)
SPUUALTNS Acquisiion  laedelusiRnnendnninauinisideu
Tracking Gate TUSsnfidiaruuansinsseniadhiuiiunds feuazduvhnsiamand

g‘dmwﬁ a.mlaTarget Acquisition

o.c.Target Tracking

NLBNAITUBY George Downey, E-O Imaging, Inc, Dr.LarryStakom, Battelle,
“Electro-Optical Tracking Systems Considerations”, pp. 8-12 lana1alia weafialunsfanunisindoudives
WhasUsenoudeiu m Yssiandsil
® Fdge Tracking
\unsUszainana uazdamuithiigalaenilwosingiinandy Gate (1)
Tneflazlialadisdindu q veudhfivde JuduaaiineliAnnsidsuutawes Contrast AneliAnAIBLANeNg
vaasziuausadnsluduaaiile msvhouessuduileidyyins Video Pulse ﬁuaqLﬂﬂﬁﬁaqmiUimgﬁu



25

STUVALINNSUUTINAURUUeU1a1e Horizontal wag Vertical Wislalun1sAiuiain Error Signal Nazlalu
N1SAIVANTEUY Servo AILaAluFUNINT o.en

FIELD-OEVIEW N TRscoNs
'ﬁ\ GATE
=y I—— Y "]
L/. VEATICAL
p—
TRACK ’% POSTION

s s

i UNE
II CLOCK.
A
drbew A = AZILITH POSITION
HORIZONTAL -
POSITION 8= ELEVATION POSIMON

g‘Umwﬁ @.enenEdge Tracking

nsAemuliuu Edge Tracking @nunsasilunisle el Ndausng o 909
v Aswanslugunnd e.ne

RIHT EDGE WITH WANDOW LEFT EDGE WITH WINDOW

% |

TOP EDGE WITH WINDOW BOTTOM EDGE WITH WINDOW

UMM 0. sAARUUNTIE UGN 9 Y09 Edge Tracking

® Centroid Tracking

Junsaeaudlagends Digital Mapping vesnmid uwagiiAsieing
nszaeAIILTvRInWiRle (Video Intensity Distribution) Wilevnaagugnans wazauinveaih WErne el
157fnanswes Tracking Gate Unfudadnldiuihiifluuiadnnit Tracking Gate wasldlasuiioiniaeu Tng
Fupoulummangudnansveathusznoudaeising q il

- (A+B)/2 Centroid Algorithm

TBnsvmaagudnatestuuy (A+B)/2 Centroid Algorithm fialain

Huagnnsiiaisanainnnsyi Edge Tracking Tngldiinmsirveuieasu 16un vy ds $1e waven voatanld
Tunsduan slsldunueesaafiazsidunsinmuduanafnarwesteurioun Sdldaunslunsdmaid

Xre+XLE Ype+YrE

wae Yeent .

XCent
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Tnei
Xg:A® Right Edge
X (Ao Left Edge
Y1eA® Top Edge
Yg: A® Bottom Edge

INNIRTUNAUNTAUUUILNUTY TFNTMAAUINANLUY (A+B)/2
Centroid  Algorithm HtednAndifiulsdndo fnsihdeyaud o geludazunuunldlunisduom vilian  Error
vouthazulsiutudnunrguirmontidu
- Area Balance Algorithm
Hunsmaagudnanseatilasfiansannaruaunavesiuiivan
dhileguTmmsstutiuiy System Null Point FedednfnuasiBnismaagudnansisidnadudomasun uay
sUS19v0eTnguuLAEIfu3s (A+B)/2 Centroid Algorithm tutes
- Center-of-Mass Algorithm
Humsmaaguénansesfifinsudsnsiansannavesingiidesnis
oonidufiniea (Pixel) dov 9 Tuaesdid (X uaz Y) Tasnavesingiiuniionsanaslfinanuasuvesnates o
AanansluaunIIAUE1

M=m1+m2+-~+mn

Tnedi
M @9 wasinvewdl
m, A9 Wagpyvadt
Tunsiansandenaveadluusasifaunsamldainaunisesd

M, = mix; + myx, + - +myx,
My = my, +t mpy; + -+ myy,

lisn1smyaaudnatsuuy Center-of-Mass Algorithm ansnsaliiey
aglusuvesaunisiai

Lizo Xi

n
j=0 M

= XppCentroid + Remainder
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2izo Vi

n
oM,

= YpgCentroid + Remainder

Tnen

Xi A wnusvastlukuiwnu X Afinwadn i wille Threshold
Yi  Ae swrdsvantlukuinnu Y afnead | s Threshold

m,NAB IUIUNNLaNIVUATNLLD Threshold

Ll

Y-POSITION COUNTER

||

gﬂn’lwﬁ a.en&Center-of-Mass Algorithm

- Intensity Centroid Algorithm

\Junsmaeaudnasveadhfimuinainis Center-of-Mass

Algorithm TagfinsidrArANududy (Intensity) Tuusazinganiusznaulunisaiuin dalansluaun1sauaneya
G0N

izo li X

n
j=0lj

XIntensity Centroid

m

v i=0 1iY;

Intensity Centroid — nor
j=07

AD APUTNTUYBINNEE (Pixel Intensity Value)

X, Ao swrtsvetluwuinay X ARnwadn |
Y, Ao suvusvesdluwwinnu Y Avnwan i

m,NAB INUIUNNLYANINUA

® Correlation Tracking
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Hunsfinaudiifinnsiasundsfidsuluveathfunméneds
(Reference Image) ﬁﬂizﬂaué’w@mé’ﬂwmwauﬂw ( Target Signature) waziuilunnsum (Search Area) 1oy
FeldSeuiiviulddnreanisiamantuuy Correlation Tracking 7wifenituuu Edge Tracking wag Centroid
Tracking fifei3esnruannsalunsinnutuuuameianzadldlunsdifisiuutunni o Whusmnglh
Tracking Gate

N1591197U199 Correlation Tracking qzdin15innn Video d1uiumany 9
amnldlunisusvananalaendeufuiionds Pattern Matching Technique smssaun s vl
ardwalinuannsolunsiemuihiiiuty Sniwanszmuain Random Noise fifnanas Insasifuusslomd

pgnaunntunsAnmutngsedu Signal-to-Noise Ratio ¢

dun1s Correlation 52#39A M Video o Alu Analog Domain @158

wansldai
170
2
CR (T) = _[TO Vl (t)Vz (t + T)dt
2
Tnei
CiT) @@ A1 Correlation 581119 V uag V,
Vi) #e dygaddaiin ad a0 t
Vy(t+T) Ao ”@ﬁywmﬁLﬂﬁauLLanlﬂ o 130 (t+T)
wazan3 Correlation T Digital Domain anansauansléesd
(0]
Cr(m) = > Vi)V (k +m)
k=—o0
Tned

kilawvinAu t Tu Analog Domain
maAiu Tl Analog Domain
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5UN M e.eoCorrelation Tracking

nilananidsuagmdnnislunmsanaumsiadeuiivendauwuy aumu
Iglunsinmudusazuuuaziidendedefiaisiu vlvdanumnganlunsiluld wasdaanuanaunsad

finanuly @QLLﬂ@QIUE‘UﬂWWVI ®.6ne7

Target

Background Aircraft Amrcraft Ship Ship Vehicles Terrain Laser Reentry Star
Comrelation  Sky  Terrain Sky/Sea Shore onland Features Missile Designator Vehicles (Point Source)
Edge 0 - X 1] - - X - X

Centroid X 0 X 1] 1] X X X X X
Correlation X X X X X X X 0 X 0

NOTE: Algorthm selection can be influenced by sensor spectral response CCTV, SDA, FLIR
X = Typical application
0 = Possible application
= =Not a Typical application

UMM o.mevauansalunsinanuidiusazyiinues Tracking Algorithm ¥4 e

NFUNNT o.aavziiuldinnsfianundilagds  Correlation Tracking
Usgansnmlumsinaudiigs wasansnsasessuidilayngduuy yhliusen - SAAB Wiarsaiienmsiinaiudh

o

sRadu gl EOS 500
AsyuludIueInsinaudIvesssuy EOS 500 %m@i’%ﬁumﬂms

gunsnl Video Tracker mummimmmLﬂﬂ,@sam“[ummmmmwmumi Acquisition (fefinadnaanfeuntiil)
Inelugunsal Video Tracker ¥®3 EOS 500 2¢3um1 Input 19t TV-Camera wa IR-Camera iioldlu

N3LUIUNTT Automatic Data Fusion
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gﬂmwﬁ o.m@Automatic Target Tracking

Wonsranuithlamedluludsiavineie Video Tracker azviinis

wWaeululd Memory Tracking/Prediction lnednluiii Fadunsihdeyasunimazanuiveadhnfulily
1 ° o P P 4 gvo a a i v a £ &
weAnud Mvinenisiedeuiveadilueuian welimiliunisfinnudelulddeidiinsdsingiudnass

VDN

1) Autotracking
2) Target obscured by cloud, memory tracking 3) Target reappear

g‘dn’l‘wﬁ e.enc¥Memory Tracking/Prediction

52UV EOS 500 ansnsavinnisiannandilageants < wilunandediu lagly
Correlation Gate {Wugunsallun13ns9du egrslsianunisiuvesageinimaziuegiuidman ( Primary Target)
Wigaintu Fadneuaganunsavinmsiden visewdeudmanlanudenis
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U7 o.comedimsinmut « iWndeuiu

U7 o.@onsivuanneut « 1

Video Tracker agansnsaviinsAnsnuinfiusngeglu Tracking Gate Taglsi
nsimuatingn Sddunsdiaslifimaedeuiivesasoinia vieesasiimaedeuiidensmuauuemidngy
fuiog

o.& Video Tracker Function

MsvnuressEuy EOS 500 lasinisungunsal Video Tracker wldlunis
Uszananatoyasinee IﬂaLﬁuqﬂnsaiﬁﬁﬂé’agﬁymmweumﬁ”’mé’m TV uwer IR anldlunisiSeuiisu wagiily
Uszananaludunousioly
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The operator selects
tolook at TV or IR
video, but the video
tracker uses the
combined contrast
from both cameras

UMW o.mgunsal Video Tracker

Video Tracker %%’Ué’zyapmﬁﬁimmﬂgaﬂé’m TV waz IR Wiavhnsiam
ﬁﬁLmu'qsuaqLﬁwﬁgﬂmwé’umﬂu Field of View U94nd0dufazaa ?sziwmﬁﬂmeﬁﬁﬂmii’mlﬁaggﬂﬁﬂ@i@lﬂé’q
Director Control Unit (DCU) Tuanwaugdayayias Error laegunsal Video Tracker azanunsaieulaly b e
laun

® Automatic Centering

® Manual Centering

lnggunsnl Video Tracker anunsaatuayuileidunisvinauves FCS dusialuil
n15ALiuAIT Optronic Acquisition vatthlunuy Manual
nM13ALEUNS Indication wag Acquisition lasdnludfveatnse

3

([ J

([ J

o msauiiunisinniuit

® nN13ALHUN1T Overlay Presentation

(% '

Wailgunsal Video Tracker agvhnisuaniudeudeyasening FCS uag CMS

® SU31n FCS
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- Control
- Camera
- Simulated Target
- Colour Map
- Reticle (Cross Hairs)
- Overlays 1 through 7 (Bearing, Range, etc)
- Direction Overlay
® daluds CMS
- Tracker Position
- Tracker Position Adjustments
- Tracking Quality
- Target Indication
- Target Message
HlerFun1svhaiumes Video Tracker asUseneusiedumeusing 4 fwiollil

® Backeround Suppression

Funswenenusmsenmilumdves Tracking Gate ielinnuinazdy
Tun1sfnaant ( Tracking  Probability) ?J@Qi%UUfI?ﬁQQ%UI@EJ Background Suppression agALIUNITOYNN
SaludAdensanulnadeuiifiinunis Acquisition Wuiideuses
® Tracking Gate

ludiuves Tracking Gate aguusnsvinaueendu « dunadl
- Gate Size: WHNUANWNTAYIINTAIUANTUIAYDY Tracking Gate #ne

e oeslsAinusEUy EOS 500 asvmsAuANIUIAYes Tracking Gate Tnedmlusfi Tunsdliiszuulédsutoya
masnuszezveuil Tsvunues Tracking Gate azgnuiunsdliiaenadesivauiaveatgnivunlilussuy
(Default Size of The Target) WantnauUGIAEIINTANINITUSULAIUIAYBY Gate Thdonnapsiuauiaidiassla
LUy

- Gate Centering : Video Tracker fiflafdunisvitaudmsuimunge
Adnanaves Tracking Gate lnedwlui® (Automatic Centering) Famtinauanunsavinisideom visendnnis
vl

- Tracking Point lunsdifisnduntnyuanunsariinisusuuss Tracking
Point vaahlarienuies

- Presentation : TunstauanInaIngunsningIadu ( Sensor) Wi

AUNTOVININSVUNBF YU NTIRDINITLA o 191

® Tracking Accuracy

AoInNUkLuglunsAanutNvessEuu EOS 500 HudiA1fnin o.€
mradluvnayy wag & lnslunesses
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e.¢ Gun Control

ingUszasAndnues Gun Control Function AeMsiATIeyt wagdamn Fire  Control
Solutions  Wifussuu ifteldlunissefitihormaetu uagiuth sauludsnislaufitlh Freeistuilliasldn
ASTUBNARIN

Gun Control Function 2g¥i1n1sliAn Fire Control Solution wATRATUAISYINIUATS 9
sigluil

® Gun Allocation

® Ballistic Computation

® Gun Angle Control

® Ballistic Test

® Bore Sight Test

® Muzzle Velocity Measurement Handling

® Fire Correction for Air and Surface Engagement

® Pre-action Calibration for Air and Surface Target Engagement

® Throw-off Firings

® (Control of the Gun

® Firing Doctrine Support

® Gun Firing

® Built-in Training Support
@.b Integration with CMS

A15%1NN58auRe EOS 500 1NAUsEUU CMS Usenaumiedanalsansnina Uil
0.0.0.0 N13AUANGUNTAl (Equipment Control)

J¥UU EOS 500 ﬂ%Qﬂﬂ?UﬂiﬂJ/é{L\‘iﬂqﬁ IﬂEJmJ‘lﬁJﬁﬂjLLUUﬁl"lﬂ CMS Operator
Console W1UN19 Human Machine Interface (HMI) uanniilesdu Air Defense Coordination (ADC) 9891113
d9a1sures Track Designation TuUlisguu EOS 500 Ingsnlusin
©.6.9.© msoﬁ’%ﬁuﬂﬁﬁia%’agaﬁiﬁ%’u (Handling of Received Information)

® Track Data
Youa Track Ails¥usazgndmufivlu Track File Asnsiu
® \/ideo Information
Uaya TV-Video uag IR-Video flgsuanazanunsoiluuansds Operator
Console Ta q A shedeyaiimiioudu '?j‘ﬂﬁgq%’aaﬂaéﬁ’qﬂdn%é’aqmmiaﬁwmiﬁuﬁﬂ waziaulesnae
©.0.5.0 NMTLTIUVDITEUU EOS 500 (Operational Use of EOS 500)
s¥UU EOS 500 axdinnsldaundn o el
o lunsdlii Radar Director indodndasiu vsegniannIsidauegneadla
58UV EOS 500 gspsanunsannasaindaayias Track (Tracking Source) lvifiuanystule nmsTisyuLTEnsd]
mMaviauiiduguumiy
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o aunsadsteyardliuiladdu ADC wlelflumsaduayunisimunmsse
Ary Surface to Air Missile (SAM) &

® &1u130vN1sUTEAEIY Manual Kill o1

o ansaviinsszudl (- Target  Identification) warAunilaentingu

(Manual Search) 9
@.0.0.@ N5¥Simulation

Tusgndensiln Simulation szuu CMS agliilalinsindedeansiugunsalat
#1149 9 gALIUNTYINILUNRENETIgNasIluaIN  Simulator angluvesgunsaliiy 9 laglusyuu EOS 500 ladinns
asamavhauisseluiivumn

® dygrunmassns TV wag IR Mvinsuanadionnideiu uazithiiuiime
Wumas (Background) Miuvinain uaynzia
o nsvuludINTeINTAUM Lagn1sanauLin

® n155uteya Track Designation MnWiina1u 130 ADC

©.0.6Y Hardware

[

g15AKI5U0I5EUU EOS 500 Usenausmegunsalsng « ¢iail

®.0.00.@ Power Supply

[

Tuszuu EOS 500 awUsznouse Power Supply T o daumdn « dail
® Director Power Unit
Director Power Unit ¥843¢UU EOS 500 fauandlugunmil o.cctfu
gunsalvdniivihinisanglvinszuanss (Pulsed Width Modulated DC Current) ifuuviugruiiduseineslyiin
LAYANEDINIA TR 4

sUn Ml 0.&EOS 500 Power Unit

[

n1elu Director Power Unit Usgnausaggunsalsing 4 Aadl
- Driver Boards
Hugunsaifinsupunisinelnludigunsalsing 9 ves  Director  Power
Unit
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g‘dm‘wﬁ o.@&Driver Boards

- Power Supply
Tu DirectorPower Unit 9zUsznaunae Power Supply M8 b vin
ldun ee¢ AC/oc VDC fuuandlugunmil o.c Uag eed AC/eoo VDC dakandlugunni o.ce

gﬂmwﬁ o.@veed AC/eoco VDC

- Power Filter Module
Hugunsaiitvinthittiestutudau/gunsaising 9 11nn1ssumues
avuswmdnlii uenainiinngly  Power Filter Module ffsznoudne Circuit Breaker #vhuihitea
nsnasnulnfiiwes Director Power Unit 8n@ae
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g‘dm‘wﬁ o.@=Power Filter Module

- Low Pass LC Filters
Jugunsalivimihfinsssnszualnihinnnisesnisduimdeu ( Drive
Circuit) lUgaawasaiuanie (Director Motor)

gﬂnﬁwﬁ a.€xlLow Pass LC Filter

- Motor Capacitor
&) ¢a o [ [y 1 [ .
Juaunsainvhnisshwseduanusnednglnfiives  Director  Power
Unit Tladiesit eoo VDC

5UNMN# o.&oMotor Capacitor

- Bleeder Resistor
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Jugunsalfiviwiii Discharge anusnadnglniinwes Motor Capacitor

gﬂmwﬁ e.€eBleeder Resistor

- NTC Card
\Uu Thermistors fldauaunszualwivdives Director Power Unit

gﬂmwﬁ ®.&eNTC Card

- Space Heater
Jugunsaifilinnnusouun Director Power Unit tietosiuaiuaud
anvauinvuilogUnsallallignlden

UMW o.&mSpace Heater
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- Relays K1 and K2
Dugunsaiivihwthidessie (- Connect) 3aanidnnisidessie
(Disconnect) nsgualiinnIelviiuaneainia wazuaimosuviuguves EOS 500

g‘tmeﬁ a.¢eRelays K1 and K2

1%

lnggunsainsmuaiina1iunludiuves Director Power Unit imsitiousariuns
wanslugunmi o.¢¢
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RP2E T340

o)
- I
=
&
& 5
LA
24D T
240 J
MTESS501 1 !
L Lroar’s
&l | wasranG LaseLs | 2
[ &
& &
COVER 1 1
W ARG 3 RELAY K1 RELAY
Y ABEL li-l-'-.’D-l':"'J' KRIMOD1
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& ~ RP257243
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RPISTI45 POWER EIJ —
O SPL03TI/03 o) FLTER ey
SN SO DA REsEs o =
i iaz ::o o_. Q M=
e
]
SHIE'S
MAIN
POWER SHIP'S
115V AC SAFETY
GROUMD

g‘ﬂﬂﬁwﬁ @.&&EOS 500 Power Unit Block Diagram

[

Usenaumegunsaivan 4 sl

® FOS Cabinet Power Unit

Jugunsainvhnismuay wazdrenszualniinliun

- Power Filter Module
< ¢ - [J L%
Jugunsalignesnuuuiiievinnisnsesnsualiimin oo
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FEOS Cabinet lpg

VAC2TN
wasineneuenieufiazyinnisdmsluss Power Supply Unit 8nviadisfl Power Switch @adugunsalitviwdii

Woume (Connect) ¥3aen@nn1513auMa ( Disconnect) NSeWaNiMEen ee¢ VAC NNLAEII18A18UDN 1A8F
Y99EngazUsENaUmeY Circuit Breaker Na1unsasnidnni1svinaulaednlusifiiodnisignsenaluilAuiniiy

(Overload)
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g‘dm‘wﬁ e.&oPower Filter Module

- Power Control Unit
Hugunsaliviinsaenssudlnitlsitugunsaidu 4 aelu EOS
Cabinet #sazUsznavdeaindaununisvhauiiannsousuld e aniuedd
®. Local Off
Humsenidnnsaenssudlnlinlyifugunsaldu 9 enifu Heater
. Remote
Solaifinsliauvesszuy azvhnsenidnnsdienssualnilsi
gunsaldu 1
o. Local On
Hunsirenseudlilviiugunsaidu vl EOS Cabinet finns
aukuuUng

T
8)
®)

gﬂm‘wﬁ o.&asPower Control Unit Tu EOS Cabinet
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311mw1'7i e.&zPower Control Unit

- Power Supply Unit
Jugunsalvimihiulasnszualini ee¢ VAC Ty be VDC Tngas
sunsyinauluiuiile Power Filter Module 3n15i5un15vinanu

POLYAME_ i

gﬂﬂ'lwﬁ e.&xPower Supply Unit

®.00.0 Sensor Unit
Tassa1sneuenves Sensor Unit dxgnutseanidiu o daumdn q Aeilsineg
wazilsvndsiiuandly sUn il o polatlullsdroazdseneudis TV Camera uaz IR Camera duilawinas
Usenaunly Laser Range Finder W@y Rate Gyro



© Parts - s | e -
1 Azimuth unit

2 Right sensor unit

@ @ @
3 Laser transmitter window ) T_

4 Laser receiver window

5 Thermal imager lens / e
6 TV camera lens L I

7 Left sensor unit

8 Elevation unit / _

g g

UMM o.00lATtaT19N8UBNYBIEHBINA EOS 500

[ —

~—"J

B
¥
\t@

—_—

o

5UN i e.00Sensor Unit Hede

UMM o.owSensor Unit #aan

® TV Camera
® |R Camera
® | aser Range Finder
® Rate Gyro

JugunsalninAn1sensnisiasuniasweinismuvesaisoinie lngas
nnsdedayalfiuszuuwiuguieinnsshwvANNaunavesaganasialy
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g‘lJm‘wﬁ & oeRate Gyro

a4q



