Situati onal awareness observation apparatus Known
renotely operated weapon stations, herein referred to

wadod/besacr onym RWS (an acronym for "Renot e \GaION02008/000279
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Station"), exhibits inpressing systemfunctions and
system properties, but generally are al so having
certain shortcom ngs when it ﬁones to surveillance of
the areas that closely surrounhd the platforns of the
renot e weapon stations they are nounted on. As an
exanpl e, do those who are |ocated inside a clearing
vehi cl e known Sifvatipnalpsvargness obsprvotion apparatys, er

Li ght Arnmoured Vehicle IIl [LAV I11]) experience, that

en the hatch is closed, .is there al t.a total |la
KRSh bt onEreedh VoS 1o o PP 1REREQD b disceronyms WS (an
&trardyno fig “RomotecW eaport Stati@t™),ydxhibits @inprekangsysten fiinefienk and

Y, SR FRL B0 R Sl BRI s
swiveitlance p§ therardas that slagelyisurawndethe plastorns pbihe remote weapon

Jthtititls theSSé Inobifite@ oh€! atively narrow field of view,
al so whén applying mninumzoom The limted rate of

rotation of the RAS thus also contributes to a feeling
Abai exdngplsidotthbdeanta) ara \eatsddasids i oOlhiingdechislt keswn Bider the

SRRELSREE 05 Sl ST YRGB GE B B S bt wher

thh Anteb iecloseddisithere hlmost e vataljadk ofgviewto thetserrewndingworld. Remote

o . . ! S

PSS BABIREFKh 30 fcf b LG5S ! s

wo\pait of theiRW Stagmingedeyicsi byt dheyqnre devslansd tormeetdemands placed on

ﬂclil@ @y%f&ﬁ if6d 18n@dista6ec HBNEATEDAS TAE finklerefidf  Qlrelatiél§ narrow field of
| SCI.OSU

e describes. a suppl tary, sensor st
YIRW oA U e SRRIADE AR AP0 Ehq SR HTRIRER o oW thus
8to ydamrbuteshtoal feelingttlati thé sitvatibndl iawiat emessshsuldfbetbieeerRNS.
The system has capabilities to give the operator a
feeling of "to be there", outside the vehicle. A
By sxremehesy thegR WiSesystepnisiin practee mestly usgd ibeitiehandourban greas.

Sud LERHBE breiharRteliPad by et AeHRhink 06 AintePEst Bf cléde€ than
operatp%%yiibéontenplated al so to be used in othe

/ rORjBete Ping tha close giyeirise i, 2 aeed for rapid Kotgtion of
the R Wig rélbavets thiepdhasle diue Th theshswedidntsdtalke vaticl or thedgovements
f{ﬁn}a gentralized wat ch room Supervi si on of
LB B¥Ary, 1and based facilities over |arge
di stances. In such places, sensor arrangenents are

RN tcl?s%éﬁ{p%gs%gé 2 ¥ltﬁﬂ)é+rﬁeznz§¥§|&?§gr iy‘%ﬁ?ﬁ irﬁ&ﬁie@@&%né?eélsate for the

operated froma cen , ] (1 cat | ons
e otindarsén eSS YAHOIa @Rd STherraa midatons Rt tho B, gihe

§y3teMERAs dapdtiRtiAte gRleIRe 6RSLEL FRAng bf “to DR, RABRIhe
ggﬂagke surveill ance of objects in

A system having the capabilities need to “be there”, in a different place than the actual

location of the operator, is contemplated also to be used in other scenarios:

- Near observation of marine vessels, without having guards deployed. The
surveillance may be made from a centralized watch room.

- Supervision of stationary, land based facilities over large distances. In such
places, sensor arrangements are contemplated deployed in several locations and

operated from a centralized site.
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ot her parts of the country or on the other side of the
gl obe, provided that there is avail able a broad band
WO nogoreil connection there between. - As an exapke2008/000279
an extrene application, it is also contenpl ated that
such a systemis used to comunicate with people in
ot her pl aces, such as e.g. gzconnection Wth repairs
of mai ntenance of conplicated products, such as

-C Onp'Aé)%ﬁw%ng Mtefthe dIBMEBEGREN He sBh&f heQDAH REbb&atoR is very
rrcrafts, weapon systens or. offshore

i Nst AATBG ATCASS conslg)grgd1 I isapadenossible taimake sprygillance of objects in
assi it pertd of e B&ﬂdt@&tr%ﬂ thalbtBieCsilie Of th6 glbbe Ssrovillbé that there is

mar ket cj Vil cations ered to be

"o oévailaile § pibed BERERIGRS §Sestidn SR bRE Rt | on hi

-t he resxdn examjptesof, antelaareme apul satios \itis @lsoi conttemptatedthdt such a

furt ' [ .
51 s D oY TR B i

t hat cm}ecben wibrenai of ynaintenanse ef medtcateéd)r@b@fs@wwh as

The fceinbﬁ&utéwoﬁfbap 'iﬂd@hérﬁéhl bP eleag&iflc pArtPin. %ﬂéir@raﬁﬁ Sk &fpon

exanple crlbe e i dea of the invention and

possﬁﬁ?@n%ﬁb ga YWSare illustrated in genera

-t er mMUsklie caiettisedith ranste adsistdive i1s enaplicabeeiostir & bad prstedures.

preferably include two caneras for stereoscopic

vision, two m crophones for sound reception to allow
Beanabgfonéivil applications is epnsideredbiorh, lazgadand limitetberd i ki the
hhﬁxaﬁ‘?ﬁ%‘iﬁh&ﬂ Hlelrdx WHIBIRS, theprloBBscduySipndliexaminG in' lfih
sensor nead eeopérat r car? g > el nmet, prefe?% fﬂ
aily g st ereoscopic display in front of the eyes,
headphones for reproduction of stereophonlc sound, and

crophone .t 0 ni e.Wth perso e. Vi cinit
e 60 SERL P Rk HHIL L e S 86 s of # Buinin head
that tnpayt ke aprechtédipus ssmaelpdoaatxdropetatat. t 0 ot her systemto
cooperate wth those. As an exanple, it is
contenpl ated that the operator of the proposed
Therfoldowingdescriplion isrhageds e g simple syptanh exanplatte deseriba ghe idea of
Hélirﬁé&{?ont 498 p6&dIbIe lefbbllitch®sS Bndretil@stGRNA e @R tein the
" STRY] ) I't is contenplated a function where the
egelos FHE & dialog with the operator of the R\
autonatically commands the RAS to point in the sane
’]ﬁ'll f glgstglé ﬁ?ada %1\(/)161 K )pre%f'a% Vi%%]tugg t“sl(y ?élg%]ang)rllosgééélgsképlc v151on two
mm@bomsmesq@nd p@sp@bmibsaélpwaatfvrwpl@m repriodir¢tioncafispwnds end a
IBJ@PQ]?%%W Wﬂﬁfh'uﬂﬁ'i@ inlthe Strrdhd ﬁgs PR deddk head.
par the concept that the sensor head is provided
with very rapid systens for rotation of the "neck" and

TrRropktatdricaftiedta Helifet Sprefepibl Y @@l ol stereds2upit idsplay T €@t of the eyes,

headphones for reproduction of stereophonic sound, and microphone to communicate

with persons in the vicinity of the sensor head.

The system is provided with outputs and inputs to be connected to other system to
cooperate with those. As an example, it is contemplated that the operator of the
proposed surveillance system discovers something interesting outside the vehicle (in
case of the combat vehicle “STRYKER?). It is contemplated a function where the
person in a dialog with the operator of the RWS automatically commands the RWS to
point in the same direction as the observation system. This will represent a very

efficient way to hand over targets.
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servo systens should have a dynamic capability as fast
as the nuscle arrangenent in the human neck. The idea

wWaO 30d/erti2 it hese two servo axis are to be sl aveddroNnoives/ 000279

neck novenents of the operator by way of a sensor

system that neasures the head novenents of the

operator, such as e.g. rotati%ns of the head. The net

ef f ect to be experienced by the operator is that the

operator "is present” wth vision, hearing and

conservation capabilities. The m.cr plac on

Theeprerased pbssevation sy gem W SompEsgth geﬂi‘ %aﬂure

ears/ear canals give a surprisingly good capablllty
deternrnl n und. Ther.e sound .

ot Pad s Uine e Ehay s B HeRls oSG Yjen R Vopia
slyetems dmrpbtaﬁon of thstr‘me¢k”sanklefadtnlt1ng phthedensec heashingleviatien. These
A th/ S shgl}l& ) vegi %ﬁi&qc L:%ﬁh Aftg bs fa@@as%ﬁé‘ﬁfﬁ?cle !axq'at?gement in the

OnIC e

lnmmmepk tTheddeans shat these t\w PEYQ rv@ﬁ greatg bwelarve%@ thg neck

BbR¥RinksUT thé &%r&@ﬂﬁﬁ vay @fd sérfsoPsyRientitdt MeddirdsWhe head
caneras gﬁo mcro nes, at |.east g Ioudspeaker
hisad

werﬂsg.sw 3 g TaRHoRsRf t -measuri ng

devrces for neasurlng posrtron For mlitary

i ) . : d .
PP AL 008 LR PAAR eyl b G S A5 086 wi
agiph,iheatingarsl ¢ons¢ryatiamcapalplitiese dhe migraphanes placedpw thesansor
Iﬁ’ad th J:a?‘g%&nsﬁ’ssandq{] ArfitPa eaRldaRbdndlsSivPd §lrpriéifigly good capablhty

[ectronics unit Is contenplated arranged In vicinity
f8¥ deteraninipgdhg diFgetign ofipeundext er nal i nterface, power
supply input, as well as coupling to the sensor head

bl o B8 £ o/ oPRE e on SR Onaf b Riptnbee to
tiehik hcualnn\tlnesdlmtlos of thesbund toristdnabr, iand iwkfontheablrge.

considered to be very good, in the sense that it has a

hi gh resolution, while the field of vision is ven¥ )
Inatrsgeeonh@m\mbodtm@t Prevading trackdng papabilitigs gy azampty directions as

Wwarsy 1Htelteﬁt16H‘ Iﬂye defsct head ¥ provilibd SRRTRG caiBBlak atbvbrfmcrophones at
| ocat e field of .view. These S{O%gﬁtles | ea

legrtons @rispgfﬂf%nt“ae?@ﬁ% for epuifiomng and, DEIGNS eyies for
meattnpésitidra Fgemilitatychpplicatioasttiermeshahicalasolutionwhish bedesigned
rea I ) F

% Iagxﬁf:sg fegirla(téﬁxﬁ%h\;,e\ﬁ{ulleq%? gn{lluaﬁéflea%%ﬂjs t 1%’ cerﬂex{igl‘eﬁied to build
th@ SQ;lell@r atialewsr estpwhiubstentiay qmlpber ties wit h regard
to caneras. In addition to a suitable field of view
and resol ution, caneras, are preferably_to provijde a
A glsriqmiesinitis sontemplatedareangehin yigingy of he sensqr heah with
&téﬂhmﬁmmegip@ww dubp 1?; ihQR0Asul ¢1Dis @uplr®toxhd S8éhsoriPadahd its

768 X or the intended area of
93 ﬁgéﬁg%4$a¥ fresent invention be too linmting
mnth regard to resolution and field of view An

(fqﬂzgrﬁb l\&?t F%ﬂ'h?& Efifler .1|t ls’ta@vﬁ%ﬁopmg%ﬁ&ﬁlﬂa}’tﬂemmﬁn vision

VI ew Decones snm uman
1§ special in that it is generally considered to be very good, in the sense that it has a high

resolution, while the field of vision is very large. However, the human vision has its
greatest resolution only in a very small sector centrally located in the field of view.
These properties lead to the observation system preferably must be providing a

reasonable large field of view in combination with a reasonable resolution.
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generally a resolution of 0.2 nrad. It is therefore
considerably inportant that the field of view of the

waawotrs2iand the field of view of the hel net moIM@nho8/000279

di splay are equally large to provide a natural feeling
of presence and judgenent of distance. O the sane
reasons, the caneras should bg positioned with a
nutual spacing that is about the average di stance

%E E RunchonaP R dygg t%ﬁ%nb)?'tﬁ@iﬁveﬂt{bu ?ft dely r9€?e ﬁrﬂ)%rtant to

ras to provi e nmaximmreso 1 on
@rw womv%tt@ﬁd% PEPPETtigs yith negard do P&raﬁ@%ulnﬁii@rlan 5y a suitable

ﬁ@l&wf he&caﬂa Sesdlutioh catiepastra reféiﬁbl?ho PEIVIRSPREGI6tid10in%: Bame

S0 5 of FRSFL ERFRG ot b acr ol GriteP S BbRlsm or 708 x

2ANEURY nexwyi fot thedntendtd)ar¢r afiapgbcationed dieyresent mﬂveﬂtﬂﬁﬂ)emo

lﬁl%%ﬁ% v@@ﬁe@ﬂrﬁ @o %s%lﬁf;{gl? aﬂéfiﬁgd ol? % Cz%@%;}t&ﬁ[e E&ofu?iog Svill,

as In ove.

heaverera gpprea br imipdy thatthe fisld ofview bp@mﬂmlea“he hwiamvision has

éeﬁ&%ll?g%s%ﬁfdoﬁ%f OtZQnﬂiﬁOH'1§jﬁ1eéf61%%8héiaér%l?l%p9rt§1t Mafthe field of
the resol ytion o

whi ch | ess n
5% Pbfhe Spmsran @%ﬁl ‘%iﬁ‘ of Wry i |ﬂH“elﬁﬁlfm\‘Rﬁ mpmgff@l elsalray are equally
15 ita pidivitle of Halrall feéling cﬁ\préﬁcencelﬁﬂCJudgéihéilt of §id€incs. Of the same

grees he agonal e w.l| en
rEsppe B SR AT Rned Yiha i apting ¢l 8 hbout the
avemgt distanne batwees thereges efchumandwuigst i on of 2" on 300
ft., and is considered good enough to be able to see
if the human at a distance of 300 ft. fromthe sensor
Inordgs fer the camerante mewide the npdmuasisseltiomof the visicn Wil standard
\)Méd tH?:%oQizQx?tal fadld of dlleﬁ'tlﬁﬁ&ﬁes)ziroﬁnd 153 mfRE R dof@§ponts to 8.8

B PRRAE it s Bt GECHRR o Crrltdl s 1ok oL fpgoush

drinftitigr serae 1t Garhemas ensﬁr[gtbda}f prooile si regplativch vfHEBO@rl 024, and with a

1§an§é Jat Fal 1§ %’r@u}e%d t%lgeoa%lt%blglé? 1in(ﬁgat zﬁ)%'vg ex @&tabﬂ?ﬁxmce of

aneras are ren er col
@y@taepmpgﬁpv mfab be mqaf@rsmegmdmmtqmdmﬁs& it providea

RsdMHBA btERFhrac ki & has? ﬁfanlhaﬁffh@fe%lﬁﬂ% 8PS ndiial vision of a

'ocating m crophone ered jnportant to
hysne VRis epbodigaant wyl gweaépe?ﬂetﬁle&'ﬁé szﬂew 0t s
cont anrgb atesl= mom—g@lu(m Todegegebodi ment of thei nventl on

hecsedPaioade S 0D oteGrg8 R R el ™ pelely. s
re?thtmrrpﬂomee;wmgtcaa:tﬂseluaoraoﬂ%’écbryBOG finend treowsidéred gedrbgrough to
l% ab?é“to%é P‘th&h aJ‘ﬁaadqh g&g,‘e o?ﬁ%gb % fron'E %gfsb?ﬁ“hbﬂﬁn%a hand

typi cal ape 0 N m cr opho
ERpON. dThv«arv@l%thpdmﬁhlﬁ atay oyill Oégo@tgérﬁﬁaqc of 8 ft..apgpning “that it

Wil R p36iBleft6 Feadi paifntedaetdlibRYelasg et nQitorma P e 8t the

ot| ceabl ddl stortion of the captured sound signal.
orementlone tance.

The requirements for control of focusing and whether it shall be manual or automatic

must be considered.
The cameras are preferably adapted to render colours.
The system is preferably designed as much as possible like a human head, and with ear

like protrusions for locating microphones, which is considered important to achieve the

ability to determine direction. It is contemplated to produce an embodiment of the
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The | oud speaker is considered to be less critica
part of the system neaning that there is a |arger

wo posnfref1 sel ecting properties. It is contenplmiedoiostoo279

for a | ow cost enbodinment a small full tone |oud
speaker having a nenbrane di aneter of between 2" and
4", which is adapted to produyce a sound | evel adequate
in the frequency area for nornal speech to exceed the

+\%\4&hn gﬁthraa'a%@ﬁ&alql@he&ﬁﬁcrsé &d&% M@B‘I&bﬁoo {gem%@a%ﬁﬁan

namc_range I n se er al irect drjv
magnu ﬁgﬁro@%a Neyipape Soaildt lswewna%at%d . achipvR A WSy te'wétlon
With H§hape Bflﬁﬁilﬁﬁcﬁl h&@dtthyt deviatddendre ﬁ@rﬂ/\thé hﬁiéal ah3peddalie head

e For a nment o
of hYBREROTHE icoRB BRI B2V Ed cpgbinaton B EREAmHvinpapg
telatate fmmghtsotmxl tevels vatheuf leadieg chnaticealle dstortdn of the captured
ﬁﬁ azimuth and el evation, respectively.
ese nDtors may be brush notors or brushless not or s.
Brushl ess notors can be driven by the RAS anplifiers,

THRIGEL dYehiad 1§'@)tn§ird§remi(y b& 3P biti e phik b¥ B s?Merh' ﬁh@ﬁﬁn that there
ﬁP|IerrS npl est eIenEnt flﬁ af@% g 8
ig g lag gqréwreé%rtse}?stl%&moaﬁr%t bfs conigmply % 5P5tal
eiﬁbb&fmd‘ﬁﬂ)i sl &l e doisd speﬁ&r thﬁdg amnddﬂ&arv@dmme&k of bétiveen 2”
apgé ,2@88% gsrglacjiaﬂe{jn?q g{od%%ee %ou.ng ca/oe% eﬁg%@ tlIII ale ﬂ]%ugr;cy area for
noondlispeahsd px@64 theleeel whpoist atodusedloynitbie delmelst to be
satisfactory for the contenplated nain application. An
enbodi nent in which there are not i nposed stroni%IP

Tocaghieve hsge dymagyc gnge pseyveral systemes, Aireet dbiys 1s gage

alaa&ﬁbgt eltoh§ xu?hsas ebs:y Havihg m\&{@bﬁ)rlcbﬁm&tetaﬁnﬁagggi tBe mautwlﬁmut
Imtatl on or m ac W I N in

A BT T BRTRST Hst  eoaRer g e et 1My fheiof, i b egpplated to

usérato eachiof diphy cake® momeas adbting, dmevor ech direttiort ofalotation, i.e.

a{zTﬁrtllﬁ#l %'P(Ii &gsatﬁ)%nf‘e?éec?ba%‘a’f?&' eﬂtbé rr?ag/rg .Jrh gfé)ré%ltlg‘ushless

receil ving

nelRtozs. Bmhiesmom@nd@ driven by rﬁlam%%ﬁmnphﬁm, w;lnl; brush motors

Y G9B Wé«ﬂveﬁ%l&@@ra?ﬁ;ﬂﬁﬁl@ from“the ears” audio
anplitirer for driving the |oud speaker - servo

el ectronics for slaving the two nechanical axis to
TR GithplestGbdngent f@nméame@imglesl iealow ldm patenﬁﬂaﬁetsno The low cost

P L 5 B0 L0 BT 4 U o
lm@nsttmeennal\mmer eprdasents pdinzitation as is dohen@t@fovm Qomtlnl_m:ttsly 360°1n
ﬂ i Egﬁi@éf@d lto%gffa&gﬁl 11‘3[3 fletofi 1%9& M3 rH 11bz§t10n An

e re ort ant anong
ené?@égg%m y1 Which there agg nof iTppOsed ﬁﬁ?r&@ﬂwﬁ%@w f?é@é @lﬁsé and

coh@dub gfuglaﬂg Eé}ﬁbllﬁ? rshus;ué, &gl whirk ittib EcdeﬁﬁaBIefvﬁ&Ea llﬁuﬁaﬁon for
t %g{astermath t(r)ac rw1!£hr1]rt1 SJ} n tlllena}z?rguflt%cgle em%odlmen? 1s maa/e w1 Hﬁsl the

limitations that typically are imposed by low cost potential meters.

The sensor electronics is contemplated with the following main elements:
- electronics for receiving data from the cameras
- microphone amplifier and AD-converter for the signals from “the ears”
- audio amplifier for driving the loud speaker
- servo electronics for slaving the two mechanical axis to angular data from

the main electronics
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enbodi es the invention, the servo, audio and video nmay
in a sinple solution be connected by separate cabl es.

w@2d0b/0ther fol l owi ng an operating unit for the pCT/NO2008/000279

observation solution of the invention is described. hi

an enbodi nent exanple as illustrated in figure 2,

where the enbodi nent exanple js s shown, is here

expl ained with the follow ng eference nunbers and the

f ol l owl V\E? (%QSQSBQ Eén‘?ﬁ)é geﬁﬁg&)hﬁ‘& and c‘ &rﬁﬁﬂﬁ’&aﬁoh%ﬁtthé’eperator
cate ensor assenbly 2 conprising a

nDV|ng ﬂﬁﬂﬂﬁuﬁiturn conprising Servo axis, at |east

two, Caneras, typlcally two for stereoscopic inmging,

cr ophanes, ica two far stereqgph i.naur a
B30 AR sy Wher ths tpyeaBon B dpergiongn I AR GRgIon Of the
iterfaes toSandsahe apermbhlyctmmmnpmwddngi miRiriaon :Ilr\ylllp ambng other

thﬂl\g Sopt e%e%@ﬁ?r& M}l{]zgre%ftén ?an %\{g Ida{ o alﬂ?ecume?as

pantlcrmwféwpa a¢eis to hed radl@gmmn@antetfncee gor pieshiystems that

RN RIh SR eftfIne thél sB8 odaldRo ¥hd J}ide@nﬁm £ $ApP18 sd1Biidn e
at an operator f atlon Means of Communi cati on

qoanented by scppigte sa9lesr net . . L), an Operator | ocation 5,
at mhlch S Iocated a Processing unit 6 5 at the

Iocatlo
B BiGiina S onelinennt e SfierPring SRS R psgntion o
deserttiedi cal |nterface to all units in head nounted unit
(7), an Electrical interface to operator panel (8),
Audi o anplifiers, Video systemfor displaying canmera
lip,a@@mb@ﬁlm@égxqmp}ﬁ ag dh@trgtsqi gyﬁgtgg 2ywhere the embodiment example is
Sbea! s %@f&%ﬁa@iédvmem%%u&mg r&ieteh BOnGAPSGS in @ HS FoM Wing
Jentatl Processing resources for control of
@?@?@ ‘Uﬁ- i85n, 0 a Head nounted unit7 conprising: a
Haalﬂemditadd)’@noﬁ @, ateasich B 1®¢Wdaﬁemsﬁ dssamblg 2i contpaisingra, maving part
c
1Brtlé ' e C iﬁpg ag(ﬁéd ﬁto le'afﬁ ?\gﬁ e)%ﬁéﬁﬁf%%%? s?tf:r%oscoplc
iopeineg: (Mg:rqpbpc@, tymtadlly QWQﬁH rséﬁlr@ﬂphpalf}‘éqlnagxralanund oudspeaker at

LG L SondOf il i i) LGSy,

RumyIsing atdragt & Mephanasabingerface tomoy el part @k latricatlntertace o
dlngtigas nlveable @aﬁ €2, whd § Cotreiingatidh eqmpmreatt for sehidsy auy receiving

Sk Bt RDES B fnd 53 G 85 R loshRH Mot 4D shipilBation
(@atde,ahdia, injgrectwheare Opeyatordocdtivold, ahwbugg lis fonatedid Pracessing unit 6
ét%eﬂﬁagn&aioﬁ 16t e Q%glgngi gl J]églghg.gicaxén e Ji RcPAsf %amg%d

I's cofsl vantag S to use
r@ic@pmaﬂatawath G%é;ﬂncﬁaﬁgéalb@tﬂﬁe@rmta 0P it /Im}tntedrtmlgﬂ) an

El%&n@ﬂﬁﬁﬂeﬁbae e peRsRipits (By ARt anpie@drs, Witkd §ystgn B displaying

(galgneer%i:l {/1 €0 ot\{ head mounted display, Servo electronics/software for controlling

sensor assembly orientation, Processing resources for control of system operation,

a Head mounted unit7 comprising: a Head tracker to measure operators head
orientation, a Display, stereoscopic, Headphones, stereophonic to present binaural
audio, a Microphone for picking up operators voice, and, a Operator panel 8, an
Electrical power input 9, and a Communication interface 10 for interacting with other
system (e.g. RWS).

Note that some parts of item 6 could be instead be located with item 3.”
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The di spl ays are contenplated to have a resolution
that corresponds to the resolution of the caneras

woiseopimpi ch is to mean that the resol uti on coFaBsSO088H00279

to the advant ageous canera resol ution indicated above.
For a system suggested over, displays having a

resol ution capability of 1280 x 1024 pixels or better
shoul d be used. The optics of ' t he di splay is al so

%&E%%%ﬁ%r B8Pt e Sonl, gy o e onden
sphesaene ioesarhryet M digplayssire efa oe ivdsr Bpy rlpfelpak #wough in
a\dﬂﬁi@nkig ?@ﬁ?ﬁ d&@%a@gg bg af d1¥}51!1}¢sghf31]? Bﬁeﬁ%ﬂli&ﬁﬂ §yste|% diiggniiered to
Vi ew 0 rees refera spl a

he RN B) B HaHaS Shangt SE e penspet pa’ This can
possibBbalrkyolvdd tyy rabdraidally fikingepdsedisplay h a function
for noise cancellation. This means that a headset
whi ch actively attenuates noises in the area closely
Bherdisplapdiang carttemplpted 40 bave(d resoluidon thet castesponds ity thegesplution of
thd ¢ élﬁ;(&éﬂmcﬁm Iﬂ%%ﬁttﬁe RESIURLL Y&k 15 B dhntageous

ven ors use in armn% other airp Ianes (such as_ e.qg.
BEEA resothidoindicaisHahee 5pr & ﬁb@t%ér%aeétﬁ o¥ere displanphainge
rkﬂ)hhﬁ)rﬂfapiﬁlﬁty&ﬂﬂﬂw i 1924 arecsairlbe&e:cuhoﬁmnﬁ uded. IR Mptibs of the

i rcraf St t.i on
Lol plsnicatterpbs Lot surt b e st ol i aflaresgp pgssivle 1:1
mﬂnﬂrelﬂerlmgf vitwe ad et canfeoss, mreamngﬂtat & desimd honbomtaldield of view
RELRRERE ARt e RO RBonds M 5 BTG BF il C( ol trccs

the head rotations of an operator for use for a head
BrefREOP) dls]?ld%‘ar‘é%ddtehﬁ 51 8ol0BY, be based on optics,

magnetic field and/or inertial sensors, or ot her

t echnol ogy. The choice of a well known technol ogy, or
Teuhdseienthe Obexﬁﬁwii)pre&i’abajd abi albkeﬁtypé h&)d'satvhﬂga function for

tec be | h
Eravieiten I St ERSEE Btich GV RS iy in he
arca ﬂaseéy sizeoupfling ke mtgra(llmsyd«thovmhmboh n@ﬂeowgyl mYKER) Such
t
S o i Yo

Sé ent invention. The operator electronics is
preferably a processor systemthat has overall control

ThetisEondbarsiitas dndhions “SGmeliied Sai M ins iR p yation

tgpnasoused iregitarafts. Assimpledmd lbetcostenlutioatis cantgmpluiedcdhdry use is
rhyfe oqadr@) cté H&S%’g ce llﬁgt‘ He#iﬁetp rf&vdu‘?: EHT fo? atcgl%bg‘l g% Bne and

I'S consi red re orrra I's I's contenplate
mpigraphendf a FPGA. As indicated above, it is
contenpl ated that the invention is enbodi ed using a

é;\p ! {aaﬁtggsag{ glﬂgfe&gélclg}cggg?s: %ﬁsgg %g@fy\gg u?éjulsfor g{easuring the head

rotations of an operator for use for a head tracker. Such solutions may be based on

optics, magnetic field and/or inertial sensors, or other technology. The choice of a well
known technology, or development of new or an adaptation of existing technology, may
be influenced by the demands to the performance and demands to costs. It is
contemplated to make use of one basically known technology for measuring the head
rotations of an operator for use for a head tracker in a low cost embodiment of the

present invention.
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respectively. In a practical use with the sensor
arranged on a vehicle which is noving about in a

wohopetisteerrain, it is contenplated to add to RENO02008/000279

sensor device of the invention a device for roll axis
positioning. This would typically nean a roll axis
positioning a control of the ganera about a roll axis.

According to the present invention, i's, however,
T L

ﬁﬁﬁ@eltfwll‘lrf?%@e bearoangleshyrusingthe hmigtéac & S@t}mr@e d sengl ggrvo
Jo%ﬂﬁﬁi&‘sﬂgth@fseﬁﬁﬁelemﬁcﬁn one or nmore of the displays
at _are located in. t el d of the vi.ew of t
e biteen HfeLs P b Eameras i Whn e wpvitd o the
displgys iet@niieial reRsmatied Thinik eonttinplagelatont by ase of a FPGA.
rearrangenent of the inage el enments may correspond to

a rotation that is recorded by a roll sensor in the
Aeiadicated akeve, s consemplatedghastteminvaniiongs Fubpdiad using a camera

tﬁ&igﬁ g&&@&mmé OGRS ah E%ﬁﬁi?ﬁ}i Qﬁs hxﬁi @el@@zﬁﬁ)nﬁf ﬁ&éﬂer

l'ower ,. that Senses the g;@
TESRSFIAYCAY- In ARl YsRavige senipy an F’%ét"e leswlgwlw moving
dboet 1ﬁ&%‘lcﬁfeﬂ ltertdin,dt Raohteiplat@d/tol &dd o 0@ sbhsor Iaeade thhE h@ventlon

othe left relativ own ax
FARS (RN Ol St TN o FiEALT o 51 3 Bl
waotroldpbacenae abeuth rohexisat ural pl ane, or of hori zon,
of the scene being observed. The technical solution
suggested by the present invention conprises a sensor
Agrapliegta the peasert invratigngt is, heweves cantemplaied toprawde roll axis

pRition RN feBhanidi® mRREY, }ifan e'lé%ft@ﬁﬁriﬁ@cefsﬁngof the i nnage from
ef erenc lane that is statio 1%)gwlthres ect to

the PRI tVhetq f0f ITasels GUDIEG i A TEa Y18 A HiqABS PR 98F OF fndte ofthe
dispns thdt atdlecatedircthe fielhofithe aiegl of they ppecatbt, aftet 4 peometrical

Cor r AneE e gtg &iﬁ%%%agpe):’éger?gen?se \Qeaﬁ%xgmﬁfe gg&%lat?l%q'e{rparnggxﬁgnt of

tbe( usa@ dlemeritemey eprmesppnd trea mtatmuhaiuﬁ@s;onded gy a roll sensor in the
%Q? %‘%&%ﬂj gal:{ Xp{h%%%ﬁfm ﬁ'ﬁ@ sdl@ltl(;neé'u ?éétéd Rethe pRlsefSnvention is a

[ S | ahe whi ch sub ﬁ | S S|tuated
heas! frarker ot bepd Tollovere ot 35S the e PiekiRf thegperptor, meaning the
ﬁl@lﬁl@l‘ﬁdﬁﬁl fayt éxh:ﬂs Bﬁﬁietdp@fht&fm hhﬁtu@ﬂ Nedydegfiflg Bisthead to the right

10 il ATy i SRDRES S Vet lostipe 3 B ol §67R, Fview

ménaiheooppoadarce lwithr the asturad) plape,aom ofihgtizong of the scernegeing
&lﬂ@lrve(li ?@Q&%{cﬁﬁﬁﬁ%&ﬁf L{gg@s%dftgntﬁe %esEﬁHn\%ﬁ%ﬁ @émﬁﬁgég faSensor

erator,
aﬂﬁgqeé tasange the aaalglreprwenépdrm/gth? h@ﬁ!’efoﬁ egvemshtsad thsensrater,

Fefé?en%@% £rd18kn&: p18sOMhaed Qﬁétlbﬁ@y ReddedpeaCiothe aif@WRRER as e.g.

he. opposi te direct

cslet B SGraL Hognblsy of B eticle: WhRh gkt dybieailyst i cprissrond to
dhgle Beodlsen d pluse dhfgfeéé& thé oelivie and tHahplana|dr the horizon, that

gt%n‘gﬁ)ég)?%tg in {he sEe of b fi % %ﬂn&ﬁlgg Qc?n%gﬁls%{:uedo? | Alh/h %he latter

I mage e cane egree
wilkhﬁl@\pls@e dedined @s & ipkang wddgh substeatidlyrie amfamd ndymal to the vertical

BRELAL BlanP¥haP & EpHdBIBy thePositidR ofl tRlaR¥ra and a real horizon.

The roll compensator of the invention creates an image in one or more of the
visualisation displays of the operator by rotating by an angle a the image that is
acquired by at least one of the cameras before it is drawn on the display of the operator,

as the angle a is an angle of a magnitude that corresponds to the angle being recorded
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For situations having a scene that is located in a
di stance fromthe senor head that is considerably

WO zoogier74tihan t he di stance between the two cansr@BN0£008/000279
t he sensor head from stereoscopi c i mage rendering, it
Is considered sufficient to nake the sane roll io
conpensation for both inages Jn situations where the
image is |located at a distance fromthe sensor head

héSl tﬁ%‘(exc ROwECR! A RhY oﬂp?aﬁig@ﬂlrééﬁ%ﬂ Ehﬁh%'vfﬁr@é" &fthe operator as

et ween caner as ensor or
agrexpRpledysihis h@?&g@r Roéﬁab’rhlwm)% odndive degrees glopkwise, the roll

doﬁfp@ﬁsaﬁﬁtlm&fhold’lﬁ’mﬁif aneineéntion &villtréfa@the &H%eﬂiiorﬂ gk dalfitera five

at ur al l.ane of .the.s
R R oS hefprf HE bt in eBAC FERT e B RY Reing drawn
anrthgdsplag. al so adapted to i5 nake a translation of at
| east one of the inmages before it is drawn on the
di spl ays of the operator. The translation would
Foy giteationy having a segnathajisioeatedinyedisianceiomdhesener headghat is

(Qhﬁlﬁ&’ébl?lrlar 8Ntlas ﬁie%@tﬁic@%e%eh@ﬁé fvPbanfer & TR sddStthead from

rol | e and he dJ st anc the t st ereo
SERFRSPARC fhagaFen oft Theogs ewﬁéwgﬁamtfo wglv(gﬁﬁ.se%aolb
coftipeasasian Ifmfboftlofmztgéﬁ Ipaitadtionx thlekethé‘ tm@ge ik ltﬁhted at a distance

h | b
G tio s R4} a3 G @S b i ARSGhS %l 8l ¥en the owo
dameraspr thd stesbrdad, fop pterevsenpioimage remderingeqyeshere the roll is large
tfhgéeﬁrtﬁpbl}én%gme etk asldid thiEnd i@ hdrizofial ’%ﬁ&&ﬁ)f@ﬁe scene,

ol n out wnich t elrm%elsrotatedfor
engaion;usedhinidhe, nvantionfos MgTROsFOMGRAES tstadsoradgpted to
rﬁﬂdeﬂi tradislatibs of AEIeRt BEIbIthE JRAEeR befordf ié H‘@WﬂQinrthe @1fsp1ays of the

ot in e oul bR AR ER i wont e f B BoTpEed A Vertcal
directiont, iand calouihtdd ion dlasisl of asensed;beadheﬁdng\hetahd shendistance between
tﬁé &¢d gtgll% %ﬁm 2 a?tﬂg%bﬁ%} Pr i, whe greggllt i8 Q@rﬁ@&e‘&ra &)%[Heﬁ on for

gans an

tb@n@reﬂa:hlelemerrcg that etherwise wogld kavgbaen trytht: rmdexamg m\ﬁleud@splays

JrehdSperRUNTres] SthplRQ4tfon HldHRed ProviiRdRIMPRBRt&fon of the images.
denonstration. The operator part, i.e. the helnmet with

the display, the air phone and the m crophone is
refef4diy bhe/midpsint ihalie iPnagp ds@lectdd aieth@p@hf aoudwhichftheimage is

SRt Qe R U R s U T g e
wandd typicalliy e shepointaf intersoetii efitbeldiagonalvolthe edctangkey .

35 The sensor el ectronics should preferably to as high

a degree as possible be built by of the shelﬂﬁ&arts

A RYPtER Shat gerapdses 3h cpbpdimant gbthe @ffr'ﬂemi ipggntio wadinclude a sensor

1Rh& GlithQBhsos elebtrédicLaaathdiRBE havatea @% er&leNEunsiol afgafand
t he sensor he vvoulg erleferably be built by
‘?#?%P&PS R&EAE Y

The sensor head is preferably of a quality that allows it to be mounted outdoors, also for

purpose of demonstration.

The operator part, i.e. the helmet with the display, the air phone and the microphone is
preferably, also for purposes of demonstration, of a standard that can be shown to
potential customers, such as e.g. in trade shows, and is adapted such that the functions

may be demonstrated in a complete way.

The sensor electronics should preferably to as high a degree as possible be built by of

the shelf parts and what would not prioritise to militarize this electronics.
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The interface between the sensor head and the operator
part is contenplated realized for denonstration

w@oposras, IS contenplated realized in a way SpampNO20@8/000279

possible for inplenenting it for a test system and is

therefore not considered to be an optinmal solution for

an operational system In an,gnbodi nent of the present

invention, it is particularly adapted for naking

possi bl e a cooperation with a RA6 that is capabl e of

handl i ng one tar By use of the near, ob

Iy ap gmbog qnﬁ@a%%m@m@ﬁstrqtm, hp ssusppheadivg %fably be built by

Rpaanyablimechagigsor stays in formof the over aII

situation and determ nes the next target, and provides

a coordination towards the RW5-operator using one or

Theriaterfhces)etwerti the sertser lnaadant fthepaperatonrt ia sentemplated realized for

dé%r{o%?tl{'ﬁﬁh Iﬁ?};eog%klr T co?%en%fl?tﬁ&‘ i‘&gtkéelﬂfélcd?&/é}pﬂm‘ﬁie %sgg)smble for

lmlenmtmg #yfer etest system, aad tsahﬁfr@fvr@nottqqemé?rmi iRybpen ﬂmnrml

sBREBn BB opefhtivhalagsteRBges, such as e.g. by use of

different aimng crosses in case where the fields of

the i mages overlap, or e) an automatic or

I8 affiembudiaieat bftht pesssitdfiveditionait Fqtartitalalyfadapoed fier making possible

suorvel 1(') anctﬁ aﬁﬁ%% tlé) cz} Iagle%\éﬁan(iml o'?lg%{r gtuﬁ\é%lsé L)fafﬂ%%ear
SRBGAVE M8 T nvent'i'orh e'a Co

ofosmtaoq seysariof khe 1frm1tqooyt@t: pp«ratos oﬁthcrmwmlac@dtl@m sqm@rostays in

iﬁﬁlg B i@ Werall sﬁﬁz?ﬁﬂnda%ﬁ deRiahib (R &Q@ia.?%eft Qhd %Wl&&l d ddd@dination

movenent he sensor head ['east one of

towarda sheR WiScRRearier YSHe QMeeorduers of ahaudp tnéer?mveb Jobifing lasers of

difFerht6l S cy ghiBhiciifdiestion df tmwpcaﬁIMﬁgma@aom stdsthagistem in the
ead

t.h wh
Bt M B L S e AR Bo B B Bl vido
itnlages;, sychtas elg. bpysdef differentaming crovses oocase spperedhefjelds of the
1&%Hésr OQJeﬂlg% 8‘? %gbrp p@oxc i- ag{(ﬁnitﬁrt%aﬁgigf%f tﬂggof B from the

row ed wth 1 nputs for contr
syrvgtltanse $qné¢ntt>ﬁ1¢e R¥&tick, whi ch typically is one for
control i n_the _aZ| rru_th di rection a_nd_ f or contro! in

he el evat,jon directjon. This ovi siqon of two.i P
AV ‘?‘h‘tﬂcﬁ Sepspy ﬂ#'?‘ﬁt“?"&ﬁ“‘t"b‘%ﬁﬁ COMPYRS HERFLIOL YIPY orh a
joyNbigk. SI'he@Sysbh@kﬁbl anémlﬂhted apapted sory tlat it ptewtles ddnérol signals for
controller 9 .
DR e riinl e B LS RSN o AN o hehFs A0%ded for
the¢ samsorigad tmmowe hmut. Appreviously mnnpos@i, in readyiantagtons
dirédt OF tHesin@éilM@? LARROMS k?ﬁs@pﬁ&tﬁﬁi a&éﬂ)@éﬂ foP &loveeft@Bout an

select 1ts source or st g hat at an tInE arrives
azpnyhegisand an elexatinng axds, |ﬂ?ﬁwl§y%¥° Ay Resdapted fertyo comrepponding

CRftr6l ({ire&:ﬁ%ﬂso THb c&ﬁrdl@ﬁiﬂtstefaﬁﬁlg'ﬂh@ séivdok ﬁ&hgvi@ ﬁhlld‘aﬂﬂvﬂﬂﬁmputs for
e asi n et
SRR oFonEe BEeh: hishdm P R Sy Sn gty
dlreotmraax}cbﬁos tomtol iBthechaagomdirdstipmeBs progisivrack tivoloes does not
r

A Stk e A SO o e
S(tﬁeﬂng @o@eqiheaas mﬁwlwdﬁr@abulmnwwa@ﬁ h giengldgtween the
JH?SQFék and iR steering controller. For that purpose, the steering controller is

advantageously adapted such that it can select its source for signals that at any time
arrives to determine the directions of the sensor head, such as e.g. through an input from
a switch which can be operated by the operator for choosing between the steering of the
sensor head from a head tracker or from a joystick. By changing between the head
trucker and the joystick, the signal from the joystick would preferably be operating with
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inplies that if the joystick is in a neutral position
at changing, the sensor head would remain in the

woemedbi7en i n which it was when the sel ecti on viag/N@zHes/000279

and | ater assune other positions corresponding to a
subsequent manoeuvring of the joystick. The steering
controller has a nenory that ,records the sensor
position when the selection iS made, and is adapted

Hﬁ@ %osclﬁfn? 6f ih@ etg@f:ﬁeatdodt tHeihe %eﬁ ﬁﬁcdlﬁﬁﬁ eg\%kt fhde. This

to the sensor k to
Wbeqo@gﬁ i omcmemsaerﬁslga RRSHIPNA CIl%ngme psar figad would

r@rh@l‘{ll iA e sosltRmtih Whiokeis wasdBeh e sefecfigh WaSmasy, 3ihil tdter aSsume

rtheg OSSIm|It4%fOT nsor head §¥

i oy et t 3B TERFT P AIOE TR gk g steering

controlhathas henemioze thah ceconls tthadensor positiad ayitee dhesseddetiph st made and
I

i§ 9(2&&)%«% suﬁfl %?!i §?(1£§f3%1 bgﬁl?%o?ﬁl%g%iglga%gr &gfgroh ﬁ%‘#er%l? Gl lead to

the mmdwa@goma@a@l@m the possngngﬂ the Bepsopkead|as it wafgkhen the

ARSI efectibe whPallé R ueﬁl ?amkor head. As an

alternative, one of the racker signal and the

joystick signal is prOVIded to the steering controller

M surthier pﬁhﬁibﬁlh@lfoﬁ the s€@isof ki)eaheoﬁumhitlfya!silgﬂa ]‘olyﬂmk ihf@mbination with

t%%%e ’ nc er gs%ézﬁ éﬁe &g In:ggﬁ%n{roﬁergsg ag(liaé)?e os§1|cl% Hl(ea)lggti)nch%l?ts ggllls that

arepmvided by shehrad ltracker agé thegpystichdrd supénmos@d)radd@d for creation

&%&%@P& Althdt Qﬁalfﬁl%g gdnn%lsgtﬂék)%&ﬁﬁlfé of fhe e&g\sfﬂ@dﬁ A®an

teerl g contro g tracker.
aHmeRs, 0gee theheadhtracksr sighal aa fhedpw%wabv preyded to the

(E@éﬁﬁ'olleﬂ ad Htaddioredl Gdto B lsBhtractdliirdf Atht @&fefdace that is

ile on I , 20 from

o6 s pen ead oo 364 S0e 3R ER e fi PG Bopgn i
ralatier toswhiieh the seasbrbal/s diracted ds 8 comeguknica of the cbetxdl signal that
. ' L.S.-Rar d..an ned with
i B2 ol AR L P by B R R HRNRE 1T o' 5
through 11 in which: Figure 3 is a schematic draw ng
.0of__a__conhat vehicle carrying a renote weapon station
and an observation arrangenent according to the
invention, Figure 4 illustrates schematically synbols
Fdirﬁlﬁi @e}weﬁ)pﬁwhtstdf ehd%fﬁdleﬂeseathyrtha Bﬂﬂmﬁmﬁ inehéBGrwegian Patent

NardGh R, Rt in Qg Shput 3, 27 rom whice present

appbca&ubo fis elamlog pnhlety@Shc pepegtsoiesEityd rabeves ag, diglosed in the text
¢ I
fbil&xyﬁl% tﬁl% Zm%%@ﬁ shdrS BLANRL Hih rdBfenBS P %IP %cacomganymg

operator in an OBS device ac
figyees; hheanghdd inpiighie 7 is a partial block schematic
drawing illustrating the OBS system according to the

nve télﬁg th%%gtgfﬁ%t&gg ggm%ﬁ)xehlg t n Si a {ee%&teeweapon station

&dhﬁmshkemaidn)amahgergm aedordiag mdrelmvdnoon rendering in a
three

Figure 4 illustrates schematically symbols displayed for the RWS operator and/or the
OBS operator,

Figures 5 A, B, C, D illustrate schematically further symbols displayed for the RWS

operator and/or the OBS operator,
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di mensi onal space graphically objects to be displayed

for the OBS operator and/or the RWS operator, Figures
w®2009/08421C i |l lustrate schematically fed angl e Eri/NO08/000279

rotation of an imge to be displayed for the OBS

operator, Figures 10 A, B, Cillustrate schematically

the rendering in a three dlnF si onal space synbols to

hi ghl i ght or point out objec wi th known positions to

Fg%rég ¢Rl Qyiﬂ a&r s o?sedlgy]}ylg?é?l Pﬂ@OBﬁ'@ﬂér%r Lot the RIBS

erator, ure bl ock diagramto
OPPllaU%tﬂiéﬂ@mw&mnﬂt‘é@e&w%@@ﬂent for generating
an i mage on the operator di splay to combine real time

Fignend ot WEnaR Eakind MutdBind e OBS $ptem acsrding to

theoinkergioneadapteddo icbdpesdte atith mtmt alanggdment kstem,
devel opnents of the OBS system according to invention,

exenplified by an installation in a _conbat vehicle
Figyaes §yhe BeCrillustfate scshematigatty the spowtyg madels faweplsringiim g three

dﬁrﬁet{sllcgﬁl spalé bfaphic gy Edts Bf bSdispI8yBdcRN el GRS Sﬁerﬁﬁbr hh®or the

observation System=2 according to the invention, and
W Iweapon st at| on (RW5) 100, to the left hand
side part of the drawing hi Figure 3 is illustrated

hat channel. i s establi

riiges S Bolo Pl PR RS o R ARG AP R Bl o be
despirtyed forithé OB3Gipeoitort he OBS system Typically, the RWB
100 conprises a gun on a stabilized pl atform 105

pi cal |l y novabl e about at | east two axes,
Fsgﬁ%lro A7 Bat ildyrateessshematipally {he rendqripgdp msbrré% ﬁﬁ@enéwaakﬁpace
sWnSbth‘o ARABER oRpdind @ﬁﬁdt? s Rith kRbwa pe¢ltions e be despbdydd €or three
he re te weapon station 100

ht SlL.on. cane
d|“§e }&‘?@?ﬁ @r@VéﬁSSB@a@t"oﬁrﬂ 190, typically by use

of a joystick 140 in comrunication with the control

Pu%urg é%";’s 3 blml?ﬁ%ﬁﬂmi Q gﬁ&ﬂ{té &thﬁ'ﬁgﬁ %lﬁwgég?%@ gér"’%glgrating
aanmagggethe@@gﬂam dllskp}a}'ttn @omhg@rg@ tunaistage Mith realtime pbjects in

R0 WMl HEeC BRlchbnAl BEGY ftidnsphéte T enmot e weapon station
for aimng the gun 105 at a target or aimng point

selected by the RAS operator 190.1n the further
R&Mﬁh&ﬁﬁﬁiﬁt anfde &(hElgﬁES 3y ﬂtﬁﬁh@%@naﬁld.wﬁdthegdéx@ldﬂn&nts of the

;
QIR e PP PSR B SRR 8 e B R YA vehicte
500y ehtremrefeatriconimgral A0 @5 aaywtmmtmO ofght indicating part of

g&gﬁ% Qftuted b??ﬁ{@ggﬁgg@r; ?ys}’]@nﬁ Bo 5&0% Qhe [xﬁflenﬁ’(m bnd a

ver t e Inte contro unit
rqneteaisRpoR HatimveR Wise L 8.4 thedeft hagd Hee prrbof e &rwm& In Figure 3
it NfuQkra¥ed tiAPa a&aﬁﬁmwaﬁorpa{amelqﬁ eﬁalﬁﬁﬁé‘@ﬁbt&@&ﬂﬁetfﬁlﬁionff&yumt

BENRIST P e o (B, sy s

190 abimpribesraigunerm oétatiihzaiegilatfeandl @5y eypidatliydoomnableaibout at least two

axes, and a sensor of arrangement 120, typically comprising a day vision camera and

possibly an infrared immature and/or a night vision camera. The remote weapon station
100 is controllable by an operator 190, typically by use of a joystick 140 in
communication with the control unit 130, wherein the control unit 130 would include
the display means to display for the RWS operator 190 an image required by the
imaging sensor 120, and to provide control signals to the remote weapon station for
aiming the gun 105 at a target or aiming point selected by the RWS operator 190.
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control, such that information provided by the OBS

systemcontrol unit 260 fromthe position of the head
wamdn27h of the OBS operator has tracked by tdw@/heads000279

unit tracker arrangenent 276, allow ng the OBS

operator to determne the direction in which the R\

pl at f orm 105 shoul d be di rec&gd. I nformati on exchange

betvveen the RW5 control unit 130 and the OBS system

b?r%b%lﬂérggntl (}Sf tlfxcaépg g&%&dzo’é}y c&fi’ﬁﬂ%qg ﬁlquvgﬁl{oﬁ a data

nres

euclslpgaylteufncp@l@is mrhéldsdl\sl iheiopntss oD 1es the QBE&W@P of the

lﬁxh:gg?ﬁ aaﬂogg}# tthﬁ bﬁzos‘p ersgegrggo@?he Bﬁz'éﬁlﬁac?{ng xBkdne dhfa with the
|

l&{s CRntp! r‘@é‘thShS‘F Aiaterfagech] %505 M%C%OLP% lyogﬁ[awfeavst e

RWS %bax\ﬁﬁ)rtl be nigBRipovidap@ith sifaitativntabotitthe % sfncmimon

e B B TR G afor o
GRS amor(hmg tut the mvientiorh ¢o OB®l4 mgevepn)di\barg@d eyenfhandover of
cgﬁt‘? §ih Qlflat tuﬁ@nﬁﬁ% %ﬂ%&?}r,re thgzﬁ%% 8¥stterﬁ zénti'cﬁ runit%o % the

SyS em oper at or direction .in

paitien of the hm%u@é%%%ef the @RsY OReRtOTIAS t{?@’&%@!{aﬁ e hgad put tracker

aﬂ‘aﬂ%éﬁgent b76,allowig the OB Lor6r foQletdr@iitieahd diection in which the
%p tilon ere the renote weapon

ed the situa
%E?"inslog Sh?'ﬁl&% {itgtedr ¢ of the scene which is

within the fleld of V|ew of the imge displayed for

4 SRRl ety P95, ORISR o
unit@60 ag @eﬂltatectbjawglhengwf daéa thateallowr ta systeras o dtgwwnhp s on

5%7@15\?\16, digpd @%f&ﬁ]@RWS‘F@g IB@'aﬂﬁ tlﬁ:fdlﬁﬂ'l@y MBe hMMAIR 75 for

rom F| ure 4 A wgure al m
th PBSIPGTHOTOmAKinG iFRAsSib mper& qry t%lsw%%tﬁg'ﬁapﬁgmtwch
difeetici ik Bthefl bdnS6it iis POinddd, hﬁkﬁ aRd%o slans thie r&@0e wiapon station to the
(ﬂi%fted further with respect to the ainmng point of

STBY> eMEBPD%0, to the point where the aimng

point of the RA5 is outside the field of view has

ﬂf&%@e%?qo&l%&%qo?i A A B, ld, 'ﬁﬁiéggfaﬁﬁné)ﬁi éi‘%)ﬂl@’di g6&rlay

rectan I st ce eX. out Si

provided ﬁ%apnwgamn iarthe OBSimese pravidediwas theud@m?aywiﬁ’ae OBgeperator
Hehd L€ 2P R e OBB s‘yﬁ@m‘ opesitor t&Vbé hferhdd fout B8 @ilhctY)n in which

LB BRSO R B B 0550 QP ARGt e

A],aadxplmnt-d thésithationrwissre the reimaiernwepen statomismdimgnguiarpart of the

) ) 1ch Isw :tl'hlg 'th gd olP k/lew &{{ Sirflagk di lzi)Jeh Yt tfl@ 5ﬂé?ator.
SRR ek e dilive

ere et wee
Hlemlhfgaldlaﬂe‘ctqtmulﬁf atlhkl;!g Ryxsbqldscatqttcpnaﬁuy ithihe QE%@PFQ’&

lgg@e(f%hb 'i‘cﬁé@r%&gngl@mlﬁﬁ: tHé Elfrﬁflﬁ%ﬁldg%)o%ﬁtsgin'%ﬂnméaﬁe@ the

and/ or_ t'he OBS control unit
ARG R%th% Hg‘-‘eRWr% Mavapgno frompljigure ik e, Ff%lf%?r%y Hgfeaamtflg
(ﬁfb@il%ﬁsﬁbf th%c RWIO?{E@M@&@nﬁ@mﬁiﬂgﬁb it #imipeditetige of the RWS
an et ween the dir.e
- Sanhse SB35 R TR ahy MRS RSB 8 CBifleRor 220,
tpltiedt poontrw DS the aiming point of the RWS is outside the field of view has
displayed to the operator illustrated by the larger rectangle, by distance ex. outside the

image, illustrating by an arrow on the lower right hand side of the boarder of the image,
with a first length Y. The arrowhead is pointing in a direction towards which the OBS
operator should move his head clearing the head unit 275 in order to again see the
aiming point of the RWS 105, 120. In figure 4 C is illustrated the situation where the
angular difference between the aiming direction of the RWS 105, 120 and the OBS
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120. Typically, the arrowhead is drawn or rendered on
an imaginary line drawn fromthe centre point of the

wo sobarged ar ai ming synbol to the centre poi ntp@f/NOR®8/000279

circular aimng synbol, which, in the situations
illustrated in figures 4 B and 4 C, would not be
visible for the OBS operator g3s. t hey woul d be | ocated
outside the field of wewth& is displayed within the

sfe.gmzo hh&ﬁx%fe%&e%g\wﬁ%htd?ﬁeﬂeﬂééiﬁ Bbfaﬁ{éh %ggh‘é RwPECUNB0 jnd/or the
er

ree Figures C nce I S._NoOw na
@BS Fprgtmlé@lt@% bsst‘he datgeyclange eﬂtexée@ﬁl 1302 1y whight ip gmployed to
dﬁ)}ﬁﬂﬂ&i SloR &Vdrﬂﬁﬂleﬁ@td il@steHde thatl o eﬂzing‘léi@h%&fbe%n the aiming

feted ?5%‘38 dEsers 2ot %Wéﬁ%dli% kel slditorm 105

IR0gTliymcally\thevdrtowhehd isclradm br realieret en&'aﬁ@maghanytlmtdemn from the

c}‘éfh&é‘ P&n@ﬁftﬂk ?ﬁﬁ@%ﬂaﬁ &@{gﬁﬁ 6%%51%8 E}’Peeéln{ng pBirn'H 6f t'ﬂ@ rcIrQular aiming

n
SAmbPb sehich, in theGitoatid HistreNed th BN Fotnd G, woRKr be visible
f8eie OBS ép&atoawthw X oBRNAbcaAdPobidt iR idBPoBVRIvaRt39 isplayed

of .t nve k| n observations_in the directjo
Eheaifﬁfgn%lﬁl gr@@&fecmg'elﬁ%o & HregFigpres AcA, 4B and 4

(L“.onbat vehicl e 500 Fl gure 5 Billustrates the overlay

synbols drawn in an imge required by the OBS sensor

220 and di splayed to the OBS operator by way of the

Riifenghegyis ppwuhatiedo ByguréssS AeBdCrand M), dor explainiag Surthen symbols

;ﬁb@?é&}oﬁhﬁoﬁ&a&? SMe ?{W@ %Hfi‘ﬁ% &’is;gl%f gf i3 ﬁWS PP $80.1681id scenario

e screen the synb provi di ng

used toy iNustrase theigsaphi ca& Prrtay symbelstis shewvn igddgwe Sthavihpihecombat
wehicle $000MustRAdTwith d @eadihe éf’&q| %f%&hcd@lrt@\thﬂlNlﬁth heading N,

RO I RS sl AR T g

dorrﬂxat:mm«:le 590,tahé theedeher 220u6f thetDBS sydtem 200 bHthe ifiantion making

mar kétgdr%%klﬁ: e éﬂeéigbn%ﬁgfé% A1 Q\ﬁthelje et@{at{oﬁge g‘%ﬁi #Sof tR¢ Eombat

WH%QQ syrrbols drawn in the image for orientation in
the image provided to the OBS operator are now

expl ai.n wth reference t gures 5 C an )

Frtglfrgg ﬁfwaﬁe&h@wﬁ%‘/ iyanhq?@@ffi@nsn en lm%geerfwvléﬁdﬁtv&he OBS

sédoa2R8 and display @t tapm OBs\tgiefamf wrwaof the URplaly Pe@dded by the

tehd BioRE o 23 T ToR R B B Bhwh Siscllab, Al Bdng ppner teft half of

thekdrednethe symbas ﬁumrmdma Imfotmatmn dbeneamreﬁélrdxmdtuorts, argd on the

%ﬁ%ﬂo?a}frll rreln gl d bl e | énl %In'le ntéalnso %olr %r dlﬂ n%%@&fe information. The
a‘gﬁr}@g salzlb%t or dispjpang ﬁ?flmuﬁh inferating igfindigatgd by the

léthéi‘s wohinbile ttROYnibolsmBt ﬁxto&idh@gjm?&rﬂaﬁﬁn ABh8 tieNélévation angles are

ng al. ni V | cCa | mage

AR Lt 1905 TB ke $Thb 0%y, bolsgisah Bt Smage for

ohatatidh hgthy imageprovidat & thetOBS updratot are500 éxpldimamidivitigreference

i .- It 0]

tb ' C@]g yg a%lg 5 [EefgfrsE nglﬂa%ger?%% t§ @' [ﬁq‘%éa F %{\lllﬁ &[p ained detatllﬁ of the

gmgpvqslam ayen inghe image dm@weé tg the OBHeperatos If@;r d15p1ay1ng

information about pointing angles and angles of the vehicle in the horizontal claim, here

referred to as azimuth angle information. In an advantageous embodiment of the
invention, the symbols for displaying azimuth angle information, the heading of the
vehicle 500 is maintained as the reference, typically by maintaining a vertical line in
image as a reference for the heading of the vehicle 500. Accordingly, a case where the

vehicle 500 is heading in a true North direction, which direction is indicated by the
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illustrated in Figure 5 C with quadrant indications N,
E, SSWfor the direction North, East, South and \West,

wdo sepectiivel y, would be oriented with the N atpdi€o2008000279

and the letter S at the bottom to indicate to the OBS
operator that the heading of the vehicle 500 is to the
North. Thus, by turning the %Shicle to the left by an
angle a 1 with reference to true North, which is the

HH Do A P U S At o gy ey

ifhsyrates ig Figured (Chwith duedragy indigatiang i &, ShV fasthe direction North,
@&F@%ﬁ&%ddvés% %bﬁé@ﬁvé‘l b8 b biiekttd With@hd Neut EHedbp alk the

L e oo bR P SRt L L
30045 td the Ndrthi Tlihs@b%hfrhiﬁg\fbst(e}iikﬂacb the 1&ff by ai amgle anigvith a

reﬁff%lr%ghq {}%%f\l&ﬁﬁ,hvu? 8ﬁ gl {sc(:eec %uh(? Irllugl %ttgh Eﬂ 9% the sym,rbol

aviedaygetho imageavould aa@sxedhe aﬂmeldeell@ﬂtmatqdea ﬁ@gur@ﬁ &1, math the circle

St B A g i
foyming the OBSconsrason weanngythe display hpatunit 2 G\hatkthe fvshlcle is
o@ﬂioﬁéd @ith BQ\I@{H]Wt l‘i’daﬂﬁ{gtdfﬁet af arighﬁx Ri¥onveaaRsNorth direction.

b S R b Bl SR A S e sion 10
(ﬁ‘ensm‘/ols yehpon 24dni systeookiOngd thesipeoiaiion tiyection of thee sensor head

{
FATTHCORS sPhaY oyt 10 LAI-AIRSES i Mg
m’oevhee@ mpé@atarth@m@giquﬁmn@f Wgsweapens platfom 105, and a full

AR fc‘) ifidiéate Ml%ctlﬁﬁ ALK RICH hd &hSraRe® w20 of the @ﬁ?%ﬂb&%ystem
of the conbat vehic|e 500,

il.e. the sensor,. head
20055 fagkingoReoRRs U el e FRAMBIS A Fisyre %SBi'ﬁg"F‘Bm& djrection of the
Wéﬂpﬂh@ﬁnlgﬁ‘bm ko$ sﬁhwﬁmems rs?sftﬁhﬂDO édshoanttyethé esbaped apdfowhead
C0

q:uax}ngcﬁogfs{dtgﬁ ﬁs& agapnaﬂ € 8‘r F% ES R oc?cgﬂs%l régereinggq Eoytﬁg ﬁl:f‘ding of the
@inzhae veficle 560, ozdnbahe OBS mhaorﬁ@@d 2%0 fsdmlmg togwandsothe §et1th at an
J[{%!c, ed B%Bln‘f%ﬂ ﬁl‘e, £3 ef? Peflfe eémtth@ﬁkaﬁﬁlfg%'f%&gnﬁa@ vEiiBle 500.

e pl ane o at vehicle 500 is7illustrated in
Figure 5 D. The reshaped arrowhead of Figure 5 D

CoHdéspahdig tothé Bﬁn@dlél g dBspd @%ﬁ%\ilhﬂngér Iﬁhﬂlﬂg&x@eé ih fi@tbase plane

afdfe FampR R ls a0l 1 B bl g dbF Bap RARE SR Ao B Hlegon

neferaviced to tht daerpland af théeothiss @ elickerfi®0as illuseated hi Eigere 5 D. The

el o389y B RSl .

tbe wepponsplitioina oL therr@n@m wwgpomsmtemﬁéo CRWsifigned fo grpgiming

(‘hlsechglg Kf/ £9(|iécgfe g vt REERR & ﬁfe%a's@blah@of A€ vESR J00aWRile the

e synb ed a
QRS spryend4¢ @tp@altlpﬂedﬁoga?léﬂsa rcgpn af 0 3F%r§?§rg9e'r§&e3 ¥ fhe base
plahosiaeE velicla boutlndlbﬁlr@htﬁmhe O]BSfael%g?cﬁ' 226 inebkingiiméw direction
n_t.hi anple from 45 degrees to
mﬁﬂﬂa§§§£§§“3§ W%?b%ﬁgpgeégéfoIIOM/and be tlgd to the

base pl ane of

The symbols provided as displayed and illustrated in Figure 5 D for displaying
information about the elevation angle is maintained with the ark drawn in this example
from +45 degrees to +90 degrees as stationary to follow and be tied to the base plane of
the vehicle 500. However, it is contemplated to provide an additional graphical symbol
to indicate the inclination of the vehicle with respect to a horizontal plane of the scene

to be observed, or to maintain the zero reference of the ark illustrated as drawn from
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the vehicle 500. However, it is contenplated to

provi de an additional graphical synbol to indicate the
w0 wod/madi on of the vehicle with respect to a PCT/NO2008/000279

hori zontal plane of the scene to be observed, or to

mai ntain the zero reference of the ark illustrated as

drawn fromi5 degrees to +90 g grees in Figure 5 Dto

the horizontal plane of the Erroundlngs and t hen

+148 td%g:@h'é:ﬁ) Bf dérgf‘éé‘é‘ in Fﬁéﬁm D& tlﬁ:r HOHZERtal PRAE HBhE Qﬁ'rroundmgs

abou incl i'nationangle of the vehi ase pl ane

apg) thepdnigpquce @ fugth qrﬁymhwctﬁ Projad @B@@@H%CL%&]&F inglingtign angle

of @kvehible Big¥ipldng i€ Hi2l didebigsh intvehitis the@DBS Bensadadr220 is looking.
i nformati on provided by the OBS system 200 of the
invention for controlling the renote weapon station

Naaxtlisi axplaanedi thmhmoftthman@pnﬁmnﬁi(m provided b thef OBR sysRutf 200 of

88 5 02 BRI RRE o gons
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a% %{31 ?{Pttlane a%)\%tlgogeec{ ﬁigfste\/ g'cs)ml tgatplrrd gé%qﬁ% O‘;ﬁeﬁt (g)e{zﬂ{vtep & prov18ed with
fpmluqntpomtmgudnvmh that may be ds&btb&yl@dt anoaimireg [ORS within ghepimage
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|
sl S CRTRAGy BN DA o OB DGl s
Z\Nie herRW Sssysteanis ﬁga@mr tacking the,QRBR sengor head @38, which in
AN errartg%a% #alk antolbw ithe &H{féinérﬁs @mawe@hh@ otysa&;}erator

and, fol 'ow t he vemsnts f t
CBTEing s hoPdreagt D e AR Bt sos Hagker o ) OB Pesiey has at
I@@Epdsﬁlaa?#&h baon skich @Bﬁnﬂﬁlﬁfoatror elhmentab cbntsoldestngsel data

ﬁ%&xﬁ %Qg é%s c}%t%'oq qr2 \ih ¢ ? Liat%o ;11 altlgg%ﬂgrféc% 210,110 to

rom em contr
thmF€U2160 mahmghlee HafSawmmplatfann @05 tonrotaté a@ten@g@allym be

pothtin8&n Egéaﬁ%%reg?(}ﬂ &Qhé @S%Gﬁ@&?@ﬁ) %@@WS RehfBoh &tSion

rotate autonmmtic %omtlnglnt e Ssane
gtiosy 05 Anelydesithe @@@ é%@ BithiciEection finderewhigh pegpeen from
thd @itdcBion Findéd i bevl&'a dldaﬂb lﬂlﬁEEBCIU N80 288 #y OBS 20ntvé1tuait260 to

dlrglctlonflnder [ rmatio fromtg g)

PPy A imege e Bl O ApaR i e £ dfgenC”
positibnoof tha meaﬁcﬁostatmrqﬂatfomi l(lir@ndaslemqngzé andtle QBS sensor head
PBREMIAL Rv¥§ BR(Q'Q%r P& L.@%heﬁ{ by qi W f e‘iﬁ(j_xdg(f Iﬁé;?&tany time

pOSItIOI’]S 0 e weapon s
regais eentnop Of theavaapen %@@@r@@rthwa@p@z@atwwnlﬁfqrmel 0Rwgth sensor

199% 3inPin & @itlef Rk dRERIFR Hom tHRQITNE R REIIEEEdirdPBEn GBIheaBS

sensor ileame 220. The aforementioned function is referred to herein as the go-to

function. Thus, the OBS system operator wearing the head gear 275 may observe the
surroundings to look for targets and automatically provide target direction information
to the RWS system operator 190 who, by enabling the tracking function or go-to

function would allow the weapons platform of the remote weapon station to
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regain control of the weapon station to aimthe weapon
station platform 105 with sensor 120 to aimin a

waliob$/errent direction fromthe ai ming or | ooki nT/NO2008/000279

direction of the OBS sensor head 220. The

af orenenti oned function is referred to herein as the
go-to function. Thus, the CB§7systen1operator wear i ng
t he head gear 275 may observe'the surroundi ngs to | ook

ufnﬂJ edid198b %o ﬂf%%r‘aiﬁtg%{t.o?ﬁ{é UBRSENEoF ﬁeJdaIZQEf%IﬂhfeﬁfaEélyqumre

formation em operator 190
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B eraBe g e b aT Bt R iichdbe Fagorliug 229 jrsiming, over
the datn gomfnuhh:etuﬂ/ﬁtezﬂa@@h@, IH0detvoremtidOBS@ohtrel wiitdGogand the
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Mesmxato whl@b ithe @BSIsemsop headoDé)oﬁimngcf@ms lengasthg operator
kfeﬁ%dth@ gorﬁfol @hz’ﬂﬂg {th Qrf)réi%tcﬂ i fond i ﬁuﬁ.lh{)ﬁ Ghé rator

ensoy “head 22 I m ng, over

e da
remwpwé‘?ﬁi ithia s pyion Pie Ytlilsﬁ sRablesdhe Fh‘é“%@ long as the
pu@lmhg dltteiAistvitdp (b rgidtained thbteds3To enfde ssfaptifdlasingand also the

CEPPUER DD BN R0 T O R YR Pt OGS RS bifacor 190
is pokided Withra fustheosvgitchso phevidpe catfomalkior esallomeandomablsi the

ﬁ%ﬁﬁg%ﬁlﬂ tioft. Practical inplementation of this function,
the Operator may be provided with a push button swi t ch

whi ch enabl es the tracking as long as the pushing

HEreRED i§ %wlqﬁlade&o mfeglﬁéd 528 A%tdtéfl? to feﬁ‘ﬁltﬁm the pwc»sswﬂeof graphical

sa in slaving.and.al so ion

Sanplcag I Y 1D ifags ws el CS B eTB0 ot S ORfgystem
znpemadmthe 188 displayedito €k I’l\WtSi‘Dmrzftw 190axf tlsaAR Wehsytstem 100, which

Srm%gL da?e 8!%099(1%@ aﬁ@ﬁfsﬂ%?e& £ tﬁg' 2y ‘%Rzgchg@ gob'l S E)?ces and \ghlch

unc I'S NnoOw

a,hsoanduée Btext Geld)pt identificatiop infoimgition. The s;/rndpﬂﬁ ¥a |drawn and

displayed as based on the geographical position to be known from information sources

that maintain updated about the geographical occasion of own forces.

Corresponding to symbols that are “attached to”” own forces, the symbols may be drawn
to indicate other important objects, such as for example pre-defined targets, land marks,

important buildings, etc., with a corresponding text field for by the information. The
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synbols drawn to overlay in the imge displayed to the

operator of the OBS system 200, or on the inage
waliespbayad to the RWS operator 190 of the RWS mysti@1os/000279

100, which synbols are provided and di spl ayed as they

are "attached to" own forces, and which also include a
text field for identificatiop,information. The synbols
are drawn and di spl ayed as bg§ed on the geographi ca
sBb oF the BBl chl R b B RIS M Stk Psd on
&NMﬂth% Oﬂuﬁﬂmespondlng to synbols that are

"attached to" own forces, the synbols nay be drawn to

i.ndi cat e ot her 0 such as for I
Alsqcaressponding fgﬂb%? bqaf @%ﬁ*ﬁ@ocaflﬂﬁ 8? OWR LS $14 %E%f,e
nﬁb@ttant Vbjebtsais Qﬁ ﬁﬁté&p@ﬁﬁihﬂ@xﬁgeoﬂobjdc@ Byfw)rnghhe tange finder, such

' f th
aé\,ﬂﬁ %Srrcgtgf{n%?g\l} d‘XYHig (#Hle Ré sé gr cgé%e e?ﬁﬁ%r\%ﬂ%&%%?eapons
pistoonridiodhe séinots wepoostago sw@em 306 adsiariibe diestisndw

ohEt?taﬁ&F@f th@ Qer&t)rsoma e %r%@ﬁce?r;ﬂ)@ﬁlﬁt)ﬁ BF obj E&Q BB&Wed in the scene

jects, is an I hte ing 5 bj ect s.

ol et e PPOREIET 5 PEGIGAFCHIth ASTIcH B TaliRshed o bol t

aRbBjectRHh larpoélhan 8&6&@1&1?@ asr:]ﬂﬁaaatea cmﬂnﬁéramlsmuw dt xeddraphical
of the re

SRR A5 S phETHA P PARABUE g pooratrs
ovtrdayssmthoisson integeyprogideg biy cladir @es sdnsors. nfa why earresponding to

v&%? %aé’ g)gpéél ed gl?ﬁ/% & %d"?}’ %ﬁ&{&eéx%i&r%i& Jbé- RW@ R}%%}?otng :gﬂatform

bamsmlgjtb@dlrwhph datamevld¢cbbiv he QB Ssanser hesd 220, tbap@%tlora%fépther

dafigRodisd fo' JidrQinth n&?%%q{émsé‘@in thé f)ﬁlre{"'ﬁx‘iltsofﬂr h QuidtAAE go-to of
units such that the Synbol also be d| gp@wed to

the,weapops ala&fpgn &€ 0%%\1915&0 Ly gy mar hyrrﬁ sTReRiioggd
fulgioh. OWn sensors. I n a way correspondlng to what was
expl ai ned above for a go-to function or slaving of the
RWS weapons platform by using the direction data

Ao apvexdmgle) ¥iguet BB idlestsate fitseadkiza,6 Alec gusbhat ivelriclsf500
p?%\n& \gﬁ'ltx ﬁle%ﬁg' %ﬁgr %@te% ) of‘mé irveffBoh l%t) gk?ﬁ tHeSBRchidh

er unit autonmati c go-to of weapons

towards a ﬁ?ﬁnéﬂnféwhég in,ihe fareground phjects b!?&hasdhwewpwgrdts Qeher

Ie@fsﬂﬂ&?éd ANREbAkBRIunE Whiél irffhe @XRTltles sceh&Hy @flﬁgﬁ’r,e 6RA is
lustrate first i n Fi

BB AR e &1 Bl BRSPSt iafon oLt the

klnnwmpbsmon bohicamgl Ay béebtdineé foimothérmearats, sacls eefoe example a

ctom% @ pdlﬁgg &H}{cﬁglf %{g}?fogp%sﬁﬁ{)ﬁd l%l Eké}ga&% E&l%rﬂﬁ’ﬁlven
tinne, mﬂwecluaﬁnmﬁom m@r@,@éﬁhﬁou the gyfstam gmrewemﬂl overlay symbol as

ifi&delatedGh ttl?éjirrmée SPF{RFCEB by cﬁr&ﬁ[h?‘ﬁ@e@@ﬁidtdnqaexﬁfﬁcatlon 1ndlcator
Iocatlon he "1 nf or t|on ab

élaoavmsr?ewggntuél%ste g Spensrhe Etﬂﬂéﬁ @2 &S iy Toggground.

THeNo&xefpformativanddald i resl tﬁﬁ@lbbﬁhdigmfdmmhm@ brdvhiedd»\m

c%?n%t?n?ca ilggle 1egkapg% be%ween%l?er (t)nafo?ce,'[s)(:)s’I ttheo(ng y&em%o in the vehicle

500, such as a GPS location transferred by radio to the OBS system control unit 260,

which would use the location information and identification information provided over
the radio interface to draw the overlay symbol to show the sergeant located behind the
three as shown in Figure 6 B.

It is further contemplated that the OBS system 200 of the invention could be used by the

driver of the combat vehicle 500 to further augment the driver’s access to information of
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time, which information is provided to the systemto

draw and overlay synbol as illustrated in the i mge of
womuwoesst B by a circul ar object and an i dentifi©wRO208/000279

i ndicator to show the sergeant is located in the scene

behi nd the three objects in the foreground. The

| ocation information could be,real time |ocation

| nf ormati on provided by a co ni cations | eakage

%\Aﬁﬁfg tgﬂgclpﬁle fs%@ﬁ& e g(ghpz?t VelielSyet iy er% gtﬁeforelgn

such as a ocation trans
teraazn,dh@ smagecof tipterrpin is fyrthen apgnenied by zz;@ymamr&hetmellad
sui%ﬁcet ROVeASREyBLLS b BeThiak; @Eroa«médltd el drfvieE Fb1 &Ample by using

oSl Ll o Pt o ik e Rl
thdf}eart hlveays asadablewrhilerat tegame tindBndichtingthe wotrbedirection for
d?R/ﬂ'fgd ?‘EJTﬁ‘ér'?flq(g% ht% {){Klgrg ﬁ%dstx §4c%§q1e2aot%re%fd1{ngﬁm 4y eﬁ)&nh’ogl the
teroaif ¢ shoay thg @@mﬁd chaiee efrroyierthrougk thederraip. Aﬁowhemis icowld be

l%kl,t@l?attlﬁéfv@lsrhlddé thoioheh® éh%w%é Hir&glohliﬁ Mmatdnve As a further

rving agn terraln
oPHAR tgfeemr@e%%?qaé. wpF scatid b erfovg{f R HRRES %ﬁ;?“z%’ﬁ‘it"‘}bi fygnbol for
asdtivieh eiirhia g he¥ Head te ok backvadds) wiiidtomap perusdddatenad fielue for a

B YLt 5, S B R
dimkhsichad tﬁtiopg’bevariay smhola:owklyz_ﬂsmhtt proiled hased ainviafpsmation from
ogl?@%fﬁlcﬁs Yi"fi'{' g 83%& J&%@%ﬁrﬁéljﬁaﬂrﬁg k& éﬁi/é“ dnd H)ealngf glgcfl ver to

ection I VI Ng, more it_1$ conte te

follow ithe same rautenerde dgyigterfore the routegpeonsideradpd vartagegup, The
“bépeNENIL BE d@hﬁ@ﬁﬁ@d@?@r&ﬁm@fthé Suidld iﬂfcﬁff&@nﬁ onurs A further

terra Arronwh

PR e TR gt Bndhe QRS SERPRRAHAAD T SAFFE g in form of a
gitidi tu disphsy the thued dimensipidl Ghapeaofitine errami todmtlien eathante Grdinage in
%?%fqo&%ﬁﬁﬁ’ﬁ Slreﬂrllrﬁzsé mage as an overlay synbol for a

i ver ‘turn hi's"head to | ook backwards, which may
be used later as a clue for a turning back to the
I8 {1 fol10@ir2Q filther 844Gl G¥Sthé Sfor&YSIIRhE], TRki: rawaoﬁrﬁe&%@u be
The three di nensional "rope" overlay synbol could al so
epelagiegyn goge 8aitd on i nformation from other vehicles
having driven to the terraln or planned to drive, and

I t d h
Wi eteed GFiBies T uih & Bt bRl S uis n b qas
ithagpwd! be explaingkindlestiisnthe sistech drpawd tlzifaverlayiegraphtsanghe

: ) ef f
dn'a%g E%lfdg’:rl 814 tlﬁ:%%r @ggﬁglgdrw % (Jlllgy4clg r(l)f glﬂ:e(PBgﬁgg the
amamn nsmnté2é of thetRWg; Bpﬁf%rynttsm@bpﬁraé@uﬁﬁdrfeh@P éwala %ﬁﬁ?ﬂélonﬁd
a;ﬁ{(-)lbvdgl'iﬁ)nlitg rvflﬁblﬂa&@llﬁddﬁfaf(eﬁﬁ a@lﬁh%rtﬁﬁnh tts bbme ahd 4sz@1f& thé OBS

i r dar fu er

sgtos oG i the RV S s Rr SRl remetvel FenGionad BF tssithodare
d&béﬂdebﬁorﬁbhai the RAMS land ther@BS$l ekatiahge dith hbomﬂmrmglm réferring to the
pos ? Qx@péctlgns oc% thé Hl%cﬁa\ﬁ%all ﬁ%ntg ?Bl%ls%tgrﬂ,r artl ﬁﬂa@léaﬁgn data

descnblng the orientation of the vehicle are provided to the OBS system 200 from the

RWS system 100. The shape of the symbols may advantageously be as illustrated in
Figures 4 A, B and C. In Figure 4 A is shown an example of symbols for displaying the
aiming points or aiming directions, wherein the aiming point 420 of the RWS weapon
platform 105 and associated sensors 120 are within the image field 310 of the OBS
system 200. The aiming point 410 of the OBS 200 is shown by way of a rectangular
symbol centred in the image field 310, while the aiming point 420 of the RWS is shown



10

15

20

25

30

35

image wi Il be explained in details. The system draws

the "overlay" graphics in the image field 310 of the
wEBBy/ovhech show the ai ming point 410 of the GRS/ROL008/000279

the aimng point 420 of the RA5. Different synbols are

used for the two aforenentioned ai mng points, which

are illustrated by aim ng pokgt synbol s 410 and 420

for the OBS sensor 220 and t RWS sensor 120,

%%?’E{BBI XFéﬁ’cula'?'éHﬁk @Hésﬁ%&@m‘é%ﬁ%ﬁa@eﬁb%@m &R idifferent

OBS exchange data about the

caloyrste diingpish ‘Blr&hﬁe Aysym eﬁswfsﬁﬁe p@ﬁrﬁmdaﬁsofdhe RWS

sszitemm@o hedhdra@h in emlahﬁreafwmhtesysﬂ&ﬂef@rea&dxdghné OBS system 200
%g,atl on _data describing the orientation of the

dn A BR8Pl ed to the OBS system 200 from t he
RWE system 100. The shape of the synbols may

1@%}(@% ageg &'ﬁdsgf %8 13 L hﬁaﬁhg 36&942(?‘1&@%@%&? ﬁ‘u% & ABation

OVVn a
weiespit sygltbhave bcen diawg QuisidR e Gnags el d 1At B QIEheystem 200. To

ﬂms%ra?é that'the aﬁhﬁfg PSnP# (41 the R s 1§rtb@ aEM1Y\@RARANN the i 1mage field
for 105 and af?ﬁl teds 3120 ar.e V\/lthln

Thedpe iPiner aeereh ROSERSTS. B he ity as shown in
Rigirs4 B hA aﬁ‘bwt wiere phSe6d by shesdirmmrheb& 43¢ yymbolies the direction in

vyr/ﬁﬁ @1@%' %)o% theﬁﬁ ed r% T t}hho%ldf:%%ﬁ\slédg %lg %ﬁ%}%&go bring the
agpimgqloing |42@ nrrtc mheamagh ﬁpbi 3 1Ph&he ymirshend 388 isdnawerip tet seze
%13‘ Q:El if§ ﬁ%‘%ﬂé[ﬁtﬁtﬂ%@{nﬁ the raﬁélt: d&?ér%e%e&?eeﬁ'tﬁé Jll?&‘tibﬁ Rf E\I&A‘%’iﬁnng

POy AP GRS LYHMAL) R BUTnEaint ARY pb ey System 100.

’Mﬁlpﬂﬂﬁﬁﬁ%é Rdltdiatddsy zSNcﬁﬁL&Hﬁs&Q of Birgareg 4a8vand & G2 wheksiin Figure
our

QS Bripytnd S st ek ger SEIF fla DO 4B in

R@ub d B)ay ¢hedewer alrghe\separation betvctehe thenmméngf disdct oxl6X thé RWS

;%&?en@%gxﬁ% ﬁ{i‘%ﬁl@&?&q?%ﬂsh% F‘lteg?egf %\%ﬁcaﬁe‘ﬁ'ﬂﬂﬁe ratios of the

istenges Kited 310, the reference nurreral 420 has been
pl aced in buckets. In the situation as shown in Figure

CiymigsAPae FEESH ReB £ 3H0 Th i ETPoTyBoNa ST amRES Felddp
ett
mdleatEJBﬁ:eamﬁ af mmﬁ@@ﬂdhd “kbepc:]mStﬂﬂ)ns @latfopinaing dhe densdirhend)220 of
I nt t 0,.1 he e .
e T O I -
trrag‘inrthmlél oxf futtha tareybleird iAfnf exemplaey besneres itlhgrated in Figure 5 A,
g'\%ﬁ gQ @% egattvlaﬁlc@ 390n¢ PR)Q/E({EH Véiill‘p?:] Rimdtd @Ie% s?éfﬁ)tnes%tem 100

ai mng poin
ap el agian OB pEHRON, System 209 ¥ hece anglys & le Bripaid; %éﬁrf‘o#rawn in the

figuedsr ﬁ'ﬁelgm&x gﬁﬂthé aﬁgle%pﬁi'ﬁidh BebwESnatE &uél\tﬁaﬁlhﬂectlon and the
| r, scal e a
R SEAL RS vahgle o e meteity ARG SeieS ERufon & s Mining digection
cgemws mfermmmfmrmhes andiassgcidtedesensionn20 efid thedeRUSE of the

Jeﬁ{c?er SIS <P h@ R qhé 9% FAFNGPOF @f&:\ﬁﬁ direction gf the
P ghitk B3 e dflcr separiaior i Ryt direction g

rease 3/ ( ances
(t)BS yensor head 200 and the heading of the vehicle 500.

Figure 5 B illustrates how the aforementioned three angles and the elevation angles of
the sensors are displayed by use of overlay graphics in the upper part of the image field
310 provided by the system of the invention. The symbol to the upper left hand part of

the image field displays angles in an azimuth plane, which might be referenced to a
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Turning now to Figures 5 A, B, C and D, the synbols

drawn in the image field to indicate directions of
waerewog4of the weapon stations platformand t heCSROZ08/000279

head 220 of the OBS system 200, and al so the headi ng

of the conbat vehicle 500 with respect to true North

wi Il be further to explain. exenplary scenario is
illustrated in Figure 5 A ifi"which the conbat vehicle
héggodtiﬁ Vdrg(gggﬁé O[halﬁ IR i ME 306, Wﬁ%'t@sﬁ&ﬁﬂs’eﬁpthe right

hbservation Sy sten12 hree anmgg
hand,of the paxaﬁét@ image feld 34 fwreid qwéomagev ééoutmafé% ep.

|s the angl e separation between the true North

IS FERD © 4R o e gty i e e Ao e dnge symbol 440
add tlfeoalewanomﬁnglheyrﬁmﬂs Agb.erence platform 105 and

associ at ed sensor 120 and the headi ng of the vehicle
500, and the angle a 3 is the angler separation of the

Iy Figrn) Ccib plé@trmd thast theri@adaes of theswhidhe D omintaired Hethe
g Bep105yrhbisls 440 Ime%oﬁxggss a!ﬁg&tﬁfehév&laé K06 {s b Aded B

t he afore nti.oned thr a s and the. el evation
OGRS SNG4l NI 8 Slecv Bl %aa%sdtwaﬁ@s, ¥pulg pBpeag o rotate
ofp&Bite thel dhaﬁgtem lﬂli)ff)lﬁﬁadﬁlg;dlregﬁort bfthe KfelgelefSIOGJ The3difhing direction
ofy Lhe.inyentio
o 8 W3 Sabr St 1 fla Nty RabbSzo Wi RYlREl e
heaiyhget the velnickeA00us drapinavigh thﬂﬁ@p@lh“&ﬁ’«ghﬁped @npwheadefmie@mbol
l%beﬂ'ﬁ\%}ﬂezlﬂﬁﬁé‘% ik %91‘?1 Scﬁrele w Qy&h@ﬁﬁat@fto fd?ﬁw)’tﬁ@ 'aﬁﬁlﬁg

ereas Int
dgectigneofitheB Vs Wermpns pbltfsrre velative tﬁf"g‘? ﬁ%mlsrﬁlmmcated By the

aﬁ@@\m |'IQf§lS ARgtefipash mrE?tﬁw&&héh&da@d)ﬁhaRWSEplaff%m desland

e deta e a
gl essa%qr%i?@w B UgkmEnE b, e Aot T cormigss Rdle 441,
Thk langler oatmdattdmatf theh©@BB esankion @2@)ﬁvlthhespeetho thevehie issndicated by
tﬁ%&‘%@hﬁ‘f grl ﬂat‘ir*ke t%é &%?{Q ?ﬁgggr(gisey E&P ssfot%ﬂg% wTﬁﬁhe rotation of

ass an he ve provi

8sensor Ag0 with regpeettio thesheadiag\pé mec‘reblqtmﬁﬂ(b F{bng@ém the
ﬁﬁ’dsrbﬁ eVM?iéhfjm@f? BEfe OBS 5@k 22 00RRIdeRrhmhel Hnt RMBSition

|nthe irection of the cl e 500. The

0 l‘fﬁ"iﬁﬁ’“ﬂg‘%e\i’ttgé‘??pﬁ‘?”?ﬂ’@%a g“n&‘i ol at form 105 and
associ at ed sensors 120 Wi th respect to the headi ng of

t he vehi | the o

Acraffit Jofuns 4y ifort SRR sV BRff 0 REBHY the open
atrowbaasds “W'rsbaped swmboMimusmaysdD theconrematébuthk glgvatien angle of the
a Vegl% hﬂfl‘ofﬁn& 880 & ‘.é%égpf‘ﬁ) whidh igiRe gc%hﬁidhmstrated

to so_ i ndi cat angle a 2
ip ﬁ@gug‘oﬂpalg § eapt,e@ at Thndegrees ﬁ@tlﬁ@g(ﬁch@ tbg bassplqugmf the vehicle

5p0 Ak h&E40 thO OBY Wnsy hesd 21 16skisDinSitsladMidBBdirdeBon displayed by

det ermi.ped from.the t f t
thsromes A Eeugp oL et ik Fonect i BRTBRE R RS S yeticte: In
thecitipatedtionof Fignry 8 i), ¢lhe&symboil reige hh:ebbeh)hnhlm ta @b alegredSbelow the

b%é &%&a&j e v%{uflh gﬁd Foey#a? F-@Q& L& abB0m %Sse V\lenhe of the

rota e rotation sensor
Vpbls]@e’is)p mcqnhléewd@mmgaldﬁ ptqvedevthh infpen@ o, abyut plevatips gngle.

Alﬁx%ugh herein explained with the elevation angle displayed with reference to the base
plane of the vehicle, the reference could instead be the horizontal plane of the terrain in
which the vehicle is located, with a further symbol to display the angler orientation of
the vehicle which, depending on the direction in which the RWS platform 105 and
associated centres 120 is aiming, or the sensor head 220 is aiming, could display the

pitch, yaw or roll of the vehicle 500 as additional information that would be useful for
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conpass angle orientation of the OBS sensor 220 can be
determ ned fromthe position of the arrow 443 with

wOo mepertizit 0 the conpass circle 441 . Accordi n(Hor/NO08/000279
t he el evati on synbol s 450, shown in detail in Figure 5
D, the open arrowhead, "V'-shaped synbol 452 displays
to the operator the el evatiop,angle of the RA5 weapon
pl atform 105 and associ at ed g%nsor 120 which, in the

2thCofith é@tsrsggt@ﬁt 300 cF'ﬂ%J éopmﬁoﬁh@rtwsiyseén té@for

edgr ees W t respect to the | ane of evelc
agping thinweapas stagign optor Pegidding ﬁa%mﬁ%larlen F%‘éﬁ%?frfg“‘is A rltesarea

aimng direction displayed by the arrow 453 in a

teh oo g ERrFEeh R Gopifiontot RS R WY fstem
199 b DBSasygtem 208, theg indlude themhs tsopptbtiniethe eesnzatimant dfehe
o338 L300 ik REYYILRS o 03 JMEHBUEE B0 120 om
Qﬁaﬁwsystférr 300. PYhent the phsh bm@n@wﬁab made avﬁab}erfatth%w%emf the
cfé@é@%%dr@@o@ia%ﬁvatéﬁ foheugat&%saa t%@e@dt@ﬁﬁoffkﬁt‘ﬂnt%erates the

el evation  a d with reference to the, base
PBF‘b‘Pilé"oé‘fs“t‘ti?E %‘?Féﬁ?‘lfa‘é‘g Wiganptianorbont e CBIFY AUl tion of the

Gﬁfﬁsdﬁlediﬂ mn:ltuai reppend thé r\}/élhelfetSGD{] FheOBS sybftemm()() l]ﬁoclesses the
icle | oca a further s S

st igmafonfRBiilenS bR sl orkd Wifmbor i iR R
sersot th dnd srkeraldutationite detetreinRig: quglebefrwhlo_l@&ethS platform
lggéﬂ& bHs64 156 AusEH é;g-lgm an ea't &1 ox?fotiﬁ@ﬁ)r%?ﬁnﬁws Q@é}ﬁims

'S almng, cou ay ep yaw or  rol
platermd 9P ¢o ainbaghe samgiyMInSPRINt 3sthe piming point pravidgd @wahe OBS

s@&om@d lf['higgglg@@et@fﬂﬁﬁai ae f@{wa&d‘&‘l ol RWE @meaomoa Tht REW'S
syst e or al
SRR IR0 eioyigRd withind ey BT TsEd ih NorPs MhEdhels imogmation

fmﬂl&fe OBS tytann 200 and employs theareca nxbaligieimforofatibh es reference

lqg\%18 ?owq%%g%qu%%gg 9f {htlé rff\i’§ %gstgnjt;l ltOB %n ﬁgF&'g&e& r%cﬂng the

§map¢n$g)latﬁ§mcm5md@ﬁ@mat®r senpys ézwg the new tinrmiw@f

1¢dggar%5é/}§, Ogqu %@laﬁﬁ%%ﬁ\/kw@ﬁgg@ t@ﬁn@;@ R{@hts ?g;ﬁ? r‘a@ﬂ'onil.%q basis
S
Ofrﬁt?én’éva?ﬁl%rbwrewdsg by éwo%@ﬁém@n&?’ e zfolefowded
td Spetateiiy ohe6k tﬁw@rm@desg@’rﬁh ohe ﬁf@ﬂmodé ke fapie bﬁﬁoﬁ?atlcally mode
arl 0 {es. the SWtc

TREah Bt AP DR AT SmE e AR P Fotelfle regutar
infornatiandirom thet BBS GBESen €08 0amdAR Cheniecond meges the teoriertation of the

F R4 8ivedafo ggatfomel (g?&gd %Jcﬁ%@d%@:gsé}g PSE RS R A ntalied IAHR! until the

or t1on

recor talns a vvea%on range
RWB opRRardH0 pryics ReoriEnationdpput 1o the BWS syaires! 00.
calculation to determ ne the angles by which the R\S

I rm 10 d 120 st b d
e R Bt o B PP HABTIRHR IS o5 PP PIHEL 6 Spiem, a an
o@exﬁit(ﬁtpaﬁcﬂ,eprsaﬂed wiithiartgelpat’ buttas uselfid far seecgng oneor several
egysfb%r %acg%wxg Q% (}%1 %&3@9 bf g\tzegl ay mhﬁg%h&&@eat tﬁfé@ J‘I%gnswnal
ot @@ogrsplm pesitiad Ploitting @ﬂﬁembew orethres dunepsiengl ol eeté @@i fvéher
ekPRirRA% fhelsibR0E&: &R of this description. This election is made by the OBS

system operator turning his head until the symbol for the object of interest is drawn

QL‘ZT

inside of the aiming symbol (see Figure 4 A, B, C, symbol 410), and then operates the
“select” button. The system is arranged to change colour of the symbol and all text
based information about the object displayed as only graphics in the image displayed to
the operator. If the operator performing a “go-to” function while an object is selected,
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fromthe OBS system 200, and enpl oys the received
angle information as reference angles for the sensor

waosysd/erms2iof the RWS system 100 in a process OfPCT/NO2008/000279

redirecting the RA5 weapons pl atform 105 and

associ ated sensors 120 until the new direction

i ndi cated by the go-to funct hgn is reached. To start
directing the RA5 platformofi"basis of the information

thd RWSjﬁtga 1o gnﬁfo%q 08 %Al 884324 stiker %a&ﬁ&ﬁﬁédw}ﬁh lc§mmands

prOVI erate 1 n one or or in th
te change ﬁ&faream%n&dlmﬂtm X fi’cS?FéIOPGSFFS)POHEWS tvxﬁ?rdéieﬁtl?'h%f the
s%l%@tlé@ 0bjept, ahd Qtﬂfﬁtioﬁallﬁ@d inait4A theseRdicdtaghinglddRbtion toward the

RN A O TN R -

Inenpdventageats mbnmﬁﬁntaufdﬂlmscxmoat thel adramentsontd Gundtion is

p?@%gén %8?. i graﬁﬂ% il a h%%&%ﬁoﬂﬂé Fétf’ibz.olﬁ%%% éﬁﬁé
@;Aém@rﬁlmlat@né @ﬁ'f‘@‘?p Flmmglttoe of ﬁwRWeS systeAs1QQpnd/or the

o%@&{rﬁldnr@stfeﬁﬁz(ﬁﬂ ah®fRe pasitish oPdGALS panel , provided
a "Select" button useful for selectlng one or

sever al objects being drawn as synbol by use of

m%dramemmhlst@uiga@fehie RWSwtdpoas ptitforn 106 aad associated sensors
ogran itio Plottin

505D 0081 s PR BRaEd PR A overe bin

difirentcjo ¢hat when thedperdtpsofdes @Biswstsm 10Prkespethe pritobution sw1tch

d@ﬁn@?se@f f %1%1%%ﬁg§\z’) %JWSQEEB%E ?Ia%nh 465 ahg a&b&a&@%@né&% 120 are

e sy Interest_ 1s drawn I nside
skipved Hoatgy igitheysaysderction avtheivifyiag dirgction of the QPRisgnsor head
2290The RWS FOEN 30@?6@E§ﬁ%ﬁfﬂl@tlolﬁﬁ|aﬂﬁﬁted %Bﬁl%\fé”the aiging direction of
e col of, t he S

t

(B weder DisTlobR 195 fuf Rrsbr ot SeBor TSt e BeudLr the

sassoo héad 2P0aptil ds aperdtdrefitine@BS dystpihdPOdeleases fie button, at which

I
(REBBIRANS siitp YDerARRI196 flasREhes Yol ibtthe RIS Sysem 100, The

RoWatsyystenm 1L005hawld b&s:s@edfait with s peestida oentepl éo siayy th@éﬁw S system

ogfeiatbrqgmwaﬁ.ﬁblk hLPBRRAS ﬂlﬂéﬁoﬁl Fhéielattidh roeqtel @ﬁoh@q@eratmg
ecti.on g (Lﬁespondl H‘g qwtl%& di rect| he trol

mes @t depegBrehereings made hyt 8 qpyratqrol yn‘Y%Y QVef fntro

fasdtoatpeckidedihngghithe ECU30! Dhvdglalvihg or whjkégd fuatisen isiprovided

8380 B Voo P o R R A SBReho o

thé RWesystene h00 wia, the data edromemeatioroligdinterfaces i, il $0 illustrated in

HERYOR B dgev %bgﬂp ' th@m?f bﬁ&ég&gdl?g (R (HRAEPPhe QnsbP§ystem

|angu at| ons

WBH éyisa@?@p dherppl Ot/ff%asmrwg £BeIEs B thewerdse gystem of

tH@RWS/ Sfstepi) 160’ %E@Eﬁgztg%vaﬂd: RWS \K’@ﬁ)bhs pﬁtfﬁfm 1b®and associated
S&l t?r The aforenenti

4P 375 3R AR R R S YLD R Bg TSR the OBS
sandor Gvai? A0sindg ad\)raatagemlsly witlhvordetiohofor ahy pgrallrodue to different

r%(l);lle}ﬁltn Bscitlf)w&% ?53 rﬁﬂ% J&?{(géelip%& {i}htrg% fﬁﬁ%tn?f tlﬂg sensor
%Wclﬁodé;ﬂi%gg@dsﬁ@m Gavi ng, the RWS weapons pl atform
105 and associ ated sensors 120 are

Reference is now made to Figure 6 A and B, for explaining symbols for objects based

on geographical position.

The symbols for objects based on geographical position are based on the principle for

real time updating of GPS positions, provided by own forces. In the scenario illustrated
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slaved to aimin the sanme direction as the view ng
direction of the OBS sensor head 220. The RWs FCU 130

w@rogessiing function is adapted to slave the agi/mg2008/000279
direction of the weapons platform 105 and associ at ed
sensors 120 to the viewing direction of the sensor
head 220 until the operator ﬁ{ the OBS system 200
rel eases the button, at whic %ime the RWS system

SR, 10055 R AN S AR, b g
@tzsmvpé by ths sensasnof the ORSSsysiemm 209 ebibie snvsatiam gvhilg objects in the
SROIRL, 58 o (REK Y Yelbsérvad - In ThescERArRCl UGt &S mtmgne 6 A and
TR O i R
Ilib"silidnctffdhé de@h ﬁehﬁerﬁ(ﬁhﬂeﬂva& Typiealb wpdatigg will be pmk(ldmg with

A | OPfrew sePort flil g(%f’?lrpgéjlg?lh af %g&fd?e‘%%é% %ﬁﬁﬁﬁ% ﬁﬁé

mnsysal emcm@mgl abserved biythe QB&mm:m&ZO ond fiamkin the image,
ﬂnﬁ@ﬁﬂgﬂﬁ@@ ]t&er&%thfdr#ﬂﬁg)ﬁ it} &d thft sgl'dgr' liselou':)’ated in the area of trees

vantageous rmation regar

@ithesqens Hnage to fhe ensrrieh Asyhq @?ﬁf@_igbls(‘}fla‘ﬂﬁgo Qﬁsrvg;ﬂéﬁ widier due
t%QHe trsesqawt@metﬂe ﬂﬁegr@ﬁlﬁ{ VR LRiQ Revited withe sgrmbm #2161 and

Rlomation 4@ with Seearito b8 meRting ot el i, onesadt an

¢dmch1de| |thae dtel sohli¢rhistocated bekipd tlakstré¢es. Wheée aravidigg the soldier with a

tge;d{/s t{tér%g us? &}l?antg%%lﬁg [?uci'ﬁ{ 'aStQQ ﬁgs%nﬁé‘ ﬁre ob_éﬁc t())(geaher with the

I ons or any par

pasitginfif ntnormgmh infrgmgtien tsj absesdrayn avitin thenmags BeJddd P 4o show
i@@ﬁtﬁid&ﬁgn Bé(ta traﬁteﬂ ?d"@l% silﬂntleéfé 19§udhnR feeiafhblSaiRM, Egdvate”,

L he oL e]‘erence [ mad o Fi.gure.
Banka e B R h IR SHNRD - SmBorendene i Sbelsdhi Uiy mage
ﬁﬁ@ gnaphihe Efbregl@&hd thVlsuzil'fze ad\yiﬂbhidﬂeri objecih)jas @bﬁlpbmd &dlproviding

b%? e%?a Cl?‘l r?&-]elﬁ) Oﬁg{f’ zli 1&3%%%@%&3%8 g%l glhuslﬁen rve@lmlgs §ther
mlqherrsb:mhms ang otliee objeetn &t alsp laFe icapable of mmvmggabpet Iea)Abe
ﬁ@hﬁ@omfsq& hﬁcmﬁ@h@@ ‘tegfe%@&%e%{tss%nea—g@ﬂ&hg gftﬂzecmem

per son elng e sensors of 'the OB
Yatign 200 of the invention, while objects in the
foreground, such as trees, may be observed hi the

|| t | di
REERRG P Pade@riers Toshitiafiutoles Wavee oraRu gt forces
4l for eorswtting the O(BE&ypmm 200of thé intviesticotocineexteaal system 600. The

é){t&g}i'l dtefnrk%(ﬁ R §1’ses Pdtﬁgh#ﬁ’éi’d’%ééﬁ %gd é’éﬁﬂ]ler %g)éher vehicle 610,

er va ew secon
wb lfitdl@ ﬂoromutlﬁ@tl% prfivéding hrpnght the gxtiemnal gystanha gaglio receiver 620

sHamo SN BAt1S Hﬁﬁﬁ%é%?énﬂ gys@é% 850 8dhpRd th %mo&ﬁ@ WS system 200

and draw. in prov
P ETSAlE BaRmEHah S0 wrelecied GRS BT e arido the
OBStsystem 200 fbhﬁigﬁﬂl@ ad dispRe td the OBS opetatr ia théheddgear display
S_ena t.0 observe sql.di er du he. .
PRERD R se R b PuPDRTRe T i BRL B s 0 brovice
septufateaGBY dbddterasnel i logatiion, and location data are forwarded via radio to
receiver 620 in the combat vehicle 500, via the antenna radio, and further to the battle

management system 630. The battle management system forwards the GPS positions to
the OBS system 200. The OBS system creates objects to be drawn as graphic elements
in the image field 310 being displayed to the OBS operator via the display parts of the
head gear 275, thereby providing a graphic overlay allowing the operator of the OBS

system 200 to view a scene with overlay graphics to identify the location of battle unit
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further information 462 with regard to the neani ng of

the synbol, the operator can conclude that the sol dier
w0 ®od/ozadied behind the trees. Wile providi ng #d®@N02008/000279

soldier with a transmitter capable of transmtting

further data to describe the object, together with the

position information, such |Q§orrmt|on is also drawn

wi thin the inmage field 310 t5 show i dentification data

6r1@I R;I. ﬁgaﬁé’nén%loﬁﬁm afél@i'nenﬁéﬂ%ﬁ s9StefnO4 siﬁiﬁmaﬁant of functions

private" ersonnel vehj cl e'
campg Wé{rde wh%remsye B%‘?%@?h“ﬁi&; p?%owr%rigtewmﬁﬁi And jsgot

cofitiRuly @ipdatdd.Ghé OBShystefr F0rstatbgithe @o&ih&hl ptavicusB et tined,

B g ?&Piﬁ SIS Ry Sl forbly Vhi B i BHE Rod 318 overs
sbeti ﬂ"‘*‘“"@‘s thot ebircipend tashhdetesmindd ge@aplmdl pasiomofithe object of

iRERSE aRPBEGs Thd Qtfes lyh Y MISFRApISEH DUOT iR e

dspénmeé p@Sltm@@rwlanahm@umm thecqgmernef the seaspr 220. By
@i@fﬁforhﬁnsﬂ dVi’&% ByQh& bk Ender dﬂ%&fénidté ws,aﬂ@t s@.ﬁloa
temfor g%)gt own forces andf onne n (ﬁ
DTSRG SER DR DA 260 A OR Sy e Pepigecf 288 Yeiig S0d. I actual

ge0graphlib pogtidreo fatar gy atagrbe@etzrmomyir &mhq:oaltlbatbbing deteirtined is

s?o%edi intHE BB%SSYQteﬁloéo%h%f uf 26&)t &egt}tlﬁ%géo%l]a??cﬁﬁgres %%Jlg]edr and then

10 conmunrca prov
dsspi;wem:aths aminge Wherethe @osigon oal@dattms dygebe mathin the frustum of

E'Efbtvuﬁﬁ(gc'&l% %ﬁpdzﬁg fPhE ‘ijmﬁ ﬁ’él@g I1 6leais®, 4 }Qﬁlt%%r located

system venti on e I nf orn%tlon such %
[

Syeh %mn?drfé‘n@@m#@q f5or8 tl@f’ooﬁé system 209 aof e ipgention to

b‘iﬁl‘éﬁﬁz{ﬁaé&ﬁeﬁt@?st&hﬁbgm@uﬁ&d ifl IFSg‘DIIréIY ﬁ)ﬂtti ggtél%&stnbutlon to other
rat.or, v ead gear uni

BB RO et B AT PUPEL yE) phEeXigRay splip tof data tha

mlprwléecﬁﬁ@naheebqyﬂmumdéw mebaOﬂSesy@éﬁ 209 adéhemventeonon

| ocation, and |ocation data are forwarded via radio to

recei ver 620 in the conbat vehicle 500, via the
In AR adyrataggensembodimentiof Kherinyentioneths BY wysteam 2QLme provide

%ﬁiﬁﬁfo@&@hon—rﬁﬁi Heitde8 td1me @gieei&ntthéyaﬁam fopeatrier fohRe it as
ositions .to the. S s ste 20 Sh ;;lm 1
i B SNSOH{OB CTENtEEOT D T Sl aiier FoBiTmdng Seh-a il
al syEfgeuseiie kit diibve@r balaltlgn Mlstpihg pé€dbjects bhned@B%eomph:tairthree
dlmgn (%1%1 96 8%1 ﬁltbse a3 ela}lg? )ﬂﬁ%qe(g %%(Vﬁ%.?r thetsggtgr%k{% 1 be

OVI I C over

md@&ﬂs mm@dmonai fw@mnatosf@elh@twts u\sedveﬂwlealylver function.
\gﬁé}p&}ﬁ\ﬁﬁ frCarddeinl dr¥a @vﬁﬁ nb %F ﬁ&le‘%‘i’gr@fforbx%ﬁa ki@nd'6¢ thE 16hd signs

an au mentation to the af orenenti oned stem
asfr W foreignlangpec e SYEm ivMepted o s@e&te\%@ é’éplawfiié?té?tw road
sigdhe. SIRAGYABBICRad Biphb iuerbd &ldpd & e k@teth e advance, ios magtbe

I dated th S
R AP BAE SRR TR 0l SO R e
btatjeamit §10rvid the baitlerrhanageineplsgstemitd 6, ehpossivy evid digdotllinks from
tﬁé‘?tlel&%’a%tﬁéurﬁf'@fb BQE%: %ﬂrﬁéﬁ? Oté@astystcéﬁlr %@S(ﬁQHggvantMﬁefSuch synthetic

rmned geograp positron é
pat wgnssp be drmvniraaenbohevertays isthe ipgryfield g would typically be

Ha%?lr(ﬁﬁmtngtrﬂﬁ‘deos@\hcﬁg of i8R ahB Provided definitions for the locations of the
road signs in the terrains in three dimensional geographic co-ordinates. The text and
directions for pointing the driver is information to be provided to the system. Thus, any
language may be selected for the information to be provided by text of the symbols
drawn an overlay on the image in the image field 310. For the user of the obvious

system 200, in particular in the case where user is a driver of the vehicle 500, the
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determ ned position is within the frustum of the

canera of the OBS sensor 220. By enploying information
wrovodes by the range finder of the renpte WaapoN02008/000279

station platformsensors 120, and any navi gation

system provided in the vehicle 500, the actual

geographic position of a tar ggt may be det erm ned.

Such position being deternmn is stored in the OBS

89&’ Q%EQ bily Qbﬁeﬁ&%&ﬁc&é&“ﬂysﬁ:ﬁﬁ? & ﬁ%\?ﬂra?tﬁ Bélﬁé image in

eVISE In t'he 1

spl a
u,aegq figld1 Baranldd}‘,‘%i{‘il smharnge lmeraflen% &apgbilpty 3s fh%r Sﬂwgmﬂﬁ
théthRllg *ARbe dedvayinti diodrhad | lwrﬂml idtehsity suffikientitobgeen

d 3 t ted h d
i B B b e ) B SRS AR e
camermrsensons dithbsertsat hdad Zﬁﬁmﬁgmmttens@csm@lmm@he invention. As

b%xlghgt%%él?ﬁ%g H {Lhegdrﬂéf 5 tlfpg ﬁe§c}1§tlf)l§ tﬂfe% d%éﬁsfdrﬁw‘xjoﬁg or

t
“c;re«plqr”ewobmlosgedvayu:raisovm laidi aptbe ymagsi qftthcr lrmargs rﬁeabi | toishew a

pl@RedFRYd §B¥éi:té(f RN fglBfoubE thélirta, @ﬂ@ dpBiohdlRy, Witk arrows or
syst em, 200 of. the i Es\/lent Iq(;?]nal n _.an va,nt ageou

BB PR HCeBRnRErAINBTTb0T  TREK SBE0RS s loctioYohregtign in which
thog Gﬁlmdeoddﬁ‘{idr alyouldl be nrmingcm heading rSuchdgections adegrelidedlsy

he .vehi Lo 4 hE qdriue se 1t I 1S DRI
rBarlF AP F bRl AT s s Mifobp By SR
dimerfsional corordmates; emd drwpuas ding yectighs betveen sush corprdipates. These

1k is&%fon ﬁéﬂ ﬁepla%g%tdveﬁaf%mﬂ%e&s alehﬁfag@lﬁaa 310 by the

ograp | Ca ree I Mensi on co-ordi nat as
plalfpg amncigniodfiefaglainigip adater parkoitistdisplager- P %Eng or drawing of a
gPidQy Ia%q,m Mbrﬁgz‘oﬁmaé ingpdiih tHeNdlagé HOIALI10RS slicw the three
faC|I|t or the d‘ihver f

dyfasongT e E it Vet b Ripicsig B Reedi sz gn o o
threa dimséngivmalodestrigionadthesiegam. Thethiree dinfeosiend description of the

t ]
lar?zﬁxg #ﬁg?or E){lﬁaé)?é/ 54 £ z? %at%ggs% sﬁg‘) EﬁDgﬁgﬂﬁ rhogillﬂéﬁ*);% él'éle grid
ps¢Jg¢tgd d then hel mesp@ted |1?§ h@y §te§rﬁnr&3/eaw@de@ threg digrgpsional
ﬁfﬁfelc%%ﬂawg FhPoeSaRM RI%s ©9BMR A igkdhi WY thi Rleahd SMfhéthod
cent a &Wé{l”omm er battle unit 610 yla_the
b eéC‘W& AYO%Y&t em 630, or, possibly, via direct
i nks fromthe ot her battle unlt 610 to the current
S S stem200 the i t.hetic.ro .
P adoks R eI FLllFes KR B8 CHE U HRE blfiinle i Dbjects
bﬁs@l@@mdmgm&ﬂonaymmnwcmﬁhuged on havi ng nade

studi es of maps and provided definitions for the
| ocati ons of the road S|gns in the terrains in thre

IaiFraues HAaP d bgR&pMER it Bragydin dowsr leftpartiof gachfghre, and has a
fibld @E\hb\Q AeaviPin &ﬁhﬁmlaﬂa i Blevairdnverle sifiall RicBinpRtdls¥ed tdthe

b d, f < t.em,
BB B ol a0 AR o DLES B UOREL AT Gy Tk plagg are
riohédrasynds alymbadis domoverlap geaphiy. The latger rectaggleilocatddenr argige the

é.‘?%)f’ea%ﬂx %rgufec’l% {{]t‘é‘ﬁe&‘t%ears \;\%Ir e{h% QR&’ bt gyci{eﬁ 'Hn'?rl?é? \’ﬁigqvhere

case IVer o
far plaae oot draveyastabeactsclor d@d)vgrlghgr awlllcii appear to be
| ocat ed phyS|caIIy in the terrain being inmage in inmage
f
Qllgglgg@r%}t? B;nrggf% d]gq%g :g}gen %gca)té hi?lg ?(P wilgltt vlvzg,)sne?(lplamed above,

restricted to what lies between ‘new plane” and the “prior plane”, and is herein referred
to as the “frustum”. Only objects lying within the frustum will be drawn for display as

objects or elements for the graphical overlay.
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synthetically will be drawn in a colour and wth an
intensity sufficient to be seen regardl ess of the

wovioed/iThitt y or light conditions in the scene laimg02008/000279

i maged t hrough the canera sensors of the sensor head
220 of the systemaccording to the invention. As
briefly explained in an earli part of this
description, a three dlnen3|82al ‘rope” or "track" nay

B s AN EAirleh @B AU dvaHgly RNbd NEbIITBYR: Albwb\GosbARG e image

anned route sel ected for novin
nroyidedyin the anagedicld AHS refgrnre 15anadg noyy torfigyre §ifs, wherein the

Iakdhewaked a@}ﬁe@htsqﬁé Vided 1mageq5rwusd bpﬂﬂtcﬁmemmacatﬂeml@f@ne OBS

st B, B B 5 s bt e pep Y sbfe Bl ong o
mmensmimdzl stoface éic ﬂlednqrrgzl thewvo dm@stooalkmrﬁaassmsdmbeﬁ ditmensional

aég«big il e&%%gr r@t@’gglfh% gemp%% e SeTEAION e “far

|na ns between suc

mlanes ;bﬁcaalsﬁe@bj ectstheing lpcfﬁ@d behing @ﬁs spiite” etherviss wpnldyned be drawn,

#ad i0¥ %Eél%lé%m GE t13Be SiAfenkidRAb]dct HatHte ld%}iteﬂh&the frustum.
ined in a Iater art o

plottin ction to. he expl
Risfaires S Baind et indfrateam ditdigestioe behtpen dheameh and the
sPrapP Mhiz distaice @y‘teﬁﬁmbh Row Khge aithred Htmermmel dbjedt ehay e with

he three nsio | .shape LI [
B0 e sonERof RPN TRs RERRE R bh J0ub Bl Bl
qohs@laelmertbatshmaﬂ ofibe spriitpl(mhgfvidteh)emuﬁrhe&caled tthiall the field of

e
b5 g atel, Sk el o TRy i

%ﬁbf‘b’?‘@?@tﬂ‘é@vwwmﬁ%n be represented by line

el ements described in three di nensional geographlc

ordi.nates a e di spl ayed ove Iald
KR SoGm A G D). HeCd s el it BRRpRirsponse t
Refleneveoent of theheatbgter 275 withuefesenge , the h&@wlt&nCdefe(ctor 276 of
tggﬁis tdpi ng plotting of objects based on three
n

stonal geographic positions. In Figures 8 A B
and C, a canera is drawn in a lower left part of each

R4feving firdnd Fllage @ Af kiRl ithagt p fﬁv@d/éd% ﬂmma eﬁéldmtofhnanﬂe operator
in elevatlon The, smal | E chIo IL" the

Jrg proyiderl g gorrespaudipg o o w&ﬁrgﬁ@ i Sfaich ghal the image
whls lﬁfoktli'kal’lo :‘Hea)pemt%rph dnedispley waen dfaamnnmg hég/idad|as 0 ldegree roll
Qver I.C The t .
YL Y BRI e ROl BE e S5 AR L B4 A un
16ds ettacacd:l Fogjre etlasﬂluemtesaﬁheﬁmageh@splw intmage fi¢ld 3@ to the OBS
(ng il I@(e?elﬂ e K8 Wltﬁme%@ayf \H'gt iﬁewl?éﬁechjs @gerator tilts his head

he a o] e nt alr I cal
erfy When fp At c\ﬂa@e@s@ﬁpaﬂ%@blééoworﬁhegkw theimaes will follow

t}i@ ﬁIt nhdv%ﬁleﬁﬁ&ﬁ/bﬁéﬁeadn&m ghafi'OBS gyité'iﬁ op&'hto@ an ﬂhpﬁgswn ofa

f d,t th Lst
Bhpeefechofin bt GhnvE mstifaee i HSLERG40Rof e horizon by
tte amdlay vesenah¢ beddss tltedbethersamefangletohe gr aphi cal

overlay. For superinposing the graphical overlay to be

visible to the viewer observing the inmage
In the OBS system 200 according to invention, a tilt compensation is provided, to

maintain the actual image at an attitude or tilt angle being stable with respect to the
movement or tilt angle of the head gear 275. Thus, in case the vehicle 500 is at a yaw,
roll or pitch angle different from the horizontal plane of the surrounding seen, the
operator may tilt his head as he would be located outside the vehicle to compensate for
the tilt angle or the vehicle, thereby simply by tilting his head in the operate direction
would achieve an erect image as a natural image of the scene as the operator would
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provided in the image field 310, reference is nade now

to Figure 8 C, wherein the hatched area represents the
wok@eo1upige provided by the canera or camer aspEf/NOL®S/000279

OBS sensor head 220. The review of the hatched area is

applied as a texture to a two 5 dinensional surface in

the nodel. A two di nensional ,gurface in a three

di mensi onal drawing is al so ngerred to as a "sprite".

ag\bgys' dSP Wt O&bsw tﬁe @5 ld‘ﬂ"é f%lt gﬁ@%axﬁé?é opéc"i‘&‘:ﬁ In use, any

ecause opj ects Dein ca e

cashdisplpyed indigwendB a@é e -ken the ep‘?r@tor § headsis ﬁ%@ﬂéﬂ@ﬁgle o to

\Qévﬁl‘éh #hh ettme@lfbydd mp&m@{ Q@l@ﬂieﬁmia@ékvo@[@bé €AéEiR thésame
% B and Cis indic

fru e
sl iR 08 e sl s Bt @ sen mpsAios o (et
anplel tha.otHdrvisedvaildbe mcdeveniant trethe bpevatolr of thedDBSisystem 200 of
tﬁwﬁgﬁﬁ %nal object may be with relation to the canmera
dfawn. The distance may be adj usted, and has as
consequence that the size of the sprite (and t he

Héf&%ﬂée 1§“ri§$v RE1eX6 EF'lﬁﬁlest 0 Al Bland eg d¢ e%gﬂurﬁﬁg iﬂe%ncﬁkl of the

on di st ances di rensi onal ects that are
mwglpé dorrlptting in tbésﬂ P SIaR P eISna PEARETES: 18 e 88T figld
dsprpRdes thel dpef@drer ence is now nade to Figures 9 A B
and Cto explain inmage rotation in response to a roll
novenent of the head gear 275 with reference to the
Teabrep den¢nsaomatiplogoigmt paFi€iond, and eorsqsgowiing gaphisfoaerlaidg

s{yHb%% fg%&f&(ﬁg{ fﬁeéﬁhﬂeﬁﬁoﬁaﬁ%ep 3P gﬁ%) 'l&f&@iﬁg ' RYE Figure 10

erator are OVI

Ache velpeladPf gth@bwetae tocatioreet thw@nfﬂ@éap)slsgwﬂtloned in the three
ditehiéiaAhRdciRh E@aﬁlﬂ@ﬁ@slt\i&iﬂ[ﬂ’ot{e@QK vhiidi® ﬂo@ﬂfbh%s shown by

RS e el S B R

represene bbﬁilmsﬁﬂﬁntbasvﬁvlsuhluteﬂets Healld ) ara oK dre samietand Tied size.

géco?cﬁ%%g ?bje %R% ?1&0{141&?11(%%‘5%%“}&2%1 W&ﬁﬂérqx ﬁté‘lose

Inesetl ¢Jeser twllerVehwhe thesghlypyoviding ap idiogtion of hewdpeawayoihe

dui é&ssmrﬂa&aptead by an angle a when no tilt conpensation
% enabl ed. Accordingly, the inage will follow the

t||t nmoverment of the head, and give the OBS system

RgfericA ik ndW tady tﬁSEi 8 10113 avhitdin thég/em‘cletm ihpodideried in a three

hat .f ol I he h
GehsbS o Berepyt é Sy R of 1R el edd 14q e os
syytetmt200seiiee mngﬂltmna:onf&‘spdndirighe tieB®adipgtdanect@0of the vehicle 500,
RE QY tgtglsttuﬁl ééli’e%&lliﬁeﬁ 1fr Wllll the ﬁ%ﬁ@&%@&t 1h°21rﬂe 1'n§del s?acg

ﬁr oVvi to nmalntaln e actua g
psteated byethg PeTantical mham drapyntip Figuge 48 B, apd wﬁb ‘he far plane

tERMRI Bt he Oided ir{ﬁgeaﬁ&bfhg(ﬁeld ngichrabygeRrenddPnunl&dB3 10. I the

ex%rsn?alafr? ﬁlu\gtergtll(;:nl of I-E{ggrell"a Ba, on?y (Yne object 461’ is located within the frustum

to be drawn by an overlay graphic symbol, while other objects 461 and 461” are outside

the frustum and will not be drawn as graphic symbols appearing in image field 310.

Now, with reference to Figure 10 C, a situation further corresponding to the situation
illustrated in Figure 10 B is depicted, wherein the during direction of the OBS sensor
220 is rotated by an angle counted clockwise with respect to the angle of viewing
illustrated in Figure 10 B, such that the object 461”” is within the frustum and in the
foreground with respect to the far plane to be imaged within the image filed 310 such
that it will be represented by an overlay graphic symbol visible in the image field 310,
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roll or pitch angle different fromthe horizontal
pl ane of the surroundi ng seen, the 35 operator may

wda tobd/otTem head as he woul d be | ocat ed out si de RATEN02008/000279

vehicle to conpensate for the tilt angle or the
vehicle, thereby sinply by tilting his head in the
operate direction would achi ye an erect inage as a
natural inage of the scene az t he operator woul dal ways

W Sthe ?Qﬁsﬁ{:t\é 48g 4t6h ear?d:?(ﬂe‘ Ak b&sidk Yhé’\frﬁé@&iﬂtan& W?ll not be drawn

canera of screen, In use, g case displaye
foi qyeating arogespRadmeraptfed) sym oldaéhea?‘@rlag g 51 s
tilted an angle a to view an inage tilted by a

ECrRPaRgE S ey CBHes R b i i RFaF R Fir 0 A 108

anp P ek iiec medjfang aphioprooéssinpecapabitityas greatly h%liuccd tvilgipseviding

|
R e
degmcemag@ figld 30aFeereby, mid eseponscin ty drawing of geapbia ovstlay
Bﬁ’l@ols%’ i(féﬁ AWk @klopBAtdrio hidve Bistiea® aBd1RASickly and to

|nterest in the i e f|
RGeS0 an THRG preSQAti o RGO VBT CYRGBISRS Tollow the
nRAFAltrh &, in ARCvidey profuptddis g @xaphinca nitingdarchlayadfths
fh% based on a three di nensional nodel (3D nodel).
Fg?rlng first to Figure 10 A the vehicle 500 (that
is, the location of the vehicle 500) is positioned in

l{%?&e{“l&r dg QoW RIS ke P %cﬂ‘tltonh&g Q%&Rt%bﬁerﬂﬂﬁ' thsQﬁﬁon of

I N varil ous osi t’l on refere
epringiple g thehyransapens 9 theinvrmtian dor @PWtqgéﬂqlqw@mgr lca

et Rh@ HethicBAmERRIABSBIEctROS] ti ons of i nt erest
(V|suaI|zed as "balls") are of the sane and fi xed

size. Accordingly, objects with positions that are far
Ehsaxden ﬂﬂaga papeﬁvlng fiwint the cainara drivtiser sbacavmdhe inpgeMGoand is

;}frglféc L& dh ?(% % @%{e% %nglrsgill’teq% ﬂ%t‘ﬁg swg’gxg%lgg @Ifi?ffopaltwviding a
twadietnmsl@ag unmeﬂ@IBAHm@rreqqudﬁe gereTRie|agwystimprsional and a three
RRshdibRP gderl Raphil ﬁ% réliefRASh @r[éadatz{ SrobesBBrdesh. asWFShdziti‘ PCS for
V|emnn€ direCtion of the se d 220 of %Ee
ROSRIOBIONESRNE SPEIe SYCHAS drtedaballs r@% STRIFSTBIR S, Pfshlc e
dirRadiios ifliehras bi wiw, Pitch Bad wdl) obieevdida seisoe 220 anghert labelled OBS

frust u n?glgs [ be lpﬁﬁarg{drlg‘f"é\éﬁ%a 1at°ﬂgeﬁp‘§‘$’§m%g’% %]%né Rws

mﬁirmaﬂordmawms of aElrly.lth,eeld\@tpr andh weapanrange: Diata prpresaén the
?etgwr%SQ d né}Sw\liE?j %Otfg g?%ﬁxgvﬁlﬁé/ﬂdﬁgz 8161 aélﬂg b ¢@b @findional

rence exerrp ar ustrati on

qyrerlay,glud dDimla@ng Birction S Bipcingsree dimensionahoRjgets. The 2D
;%&Jig funttiéh ismkésreaw sﬁa Wf&mamt&vm c&mmb@e&ts’czm and

et choer, SLSC el A Ao e gt
appearing in inage field 310. Now, with reference to
Tl Blating FundhioR 285 ke Radn A 18 bb;5 8 ih BRPIRELASD bBjekize2se,
and places these objects in the image according to data that are considered valid. As
output of the 2D placing function 283 is the two dimensional overlay 2DO, and as
output of the 3D placing function 285 is the 3D objects 3DO. The two dimensional
overlay and three dimensional objects are added to the two dimensional 2DI, and
forwarded to the “rotate all” function 287, which is controlled by the head rotation
(head tilt) angle a., in which rotation function 287 the image comprising all video, two

dimensional and three dimensional objects are rotated by the rolled angle determined by



illustrated in Figure 10 B is depicted, wherein the
during direction of the OBS sensor 220 is rotated by
waosogher counted cl ockwi se with respect to thecERgb®s/000279
of viewing illustrated in Figure 10 B, such that the
object 461'" is within the frustumand in the
foreground with respect to tg far plane to be inaged
mﬁthin the image filed 310 such that it will be
| | 13
aﬁ%ﬁ@ﬁ&%ﬁyzgﬁg dgﬁlﬁ etl;i‘éé ggdgpﬁléér:r rgg 'mgle tH rﬁélmaﬁl ﬂh@ horizon”
va irage wpwd samespehd (o hereal SpTirareARITTGd %@e @eer@mwlt or

b0 bf Kik @8id With fefeRhtEOHNAE Sadaq)lﬂfewlﬂhec@m&e/m lor tdtht:Aetual

o e frem B IR LIRS 1ropitingo A 30 B and

10 C, the need for graphic processing capability is
greatly reduced, while providing nore processing
capacity for excellent dynam cs when draw ng synbol s
for a highly dynamc inmage field 310. Thereby, rapid
response in the drawi ng of graphic overlay synbols is
provi ded, allowi ng the operator to nove his head about
qui ckly and to provide a snmooth and rapid presentation
of graphics overlaid synbols to foll ow the natura
nmotion in the video projected as the texture in a
limting far plane of the frustum Reference is now
made to Figure 11, which provides a bl ock schematic
illustration of the principle of the arrangenent of
the invention for drawi ng video, the graphica

overlay, and the three di nensional objects. The video
image is arriving fromthe canmera or other source via
the input IM5 and is projected on to a two

di mensi onal sprite using the sprite function 281, for
providing a two di nensional inage 2DI. Al data
required to generate a two dinmensional and a three

di mensi onal overlay graphic are received in the data
processor 282 as GPS data PCS for position, force and
speed, such as data | abelled VOR representing the
vehicle orientation in terns of yaw, pitch and roll
observation sensor 220 angles labelled OBS in terns of
azimuth and el evation, and RA5 data | abel |l ed RWS
representing RAS information in terns of azinuth,

el evati on and weapon range. Data process in the
processor 282 are provided to the placing function 283
for placing a two di nensional overlay, and 3D pl aci ng
function 285 for placing three dinensional objects.
The 2D pl acing function 283 takes each single object
found in the "list of 2D objects" 284, and pl aces
these objects in the imge according to data that are
consi dered valid. The 3D placing function 285 takes
each single object in the "list of 3D objects" 286,
and pl aces these objects in the inmage according to
data that are considered valid. As
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out put of the 2D placing function 283 is the two

di nensi onal overlay 2DO and as output of the 3D
wtoago1vgeif unction 285 is the 3D objects 3DO. THE/K®M08/000279

di mensi onal overlay and three di nensional objects are

added to the two dinensional 2D, and forwarded to the

"rotate all" function 287, ich is controlled by the

head rotation (head tilt) aﬁg e a, in which rotation

g upgt i.on 287 ggegiqagg ﬁonprising all video, two
' ' nsi onal objects are rotated

by the rolled angle determ ned bythe head tracker 276,
1according to the head tracker roll angle, to naintain

t he "horjzon as i.t.would carrespond to

4 Bitiorgh|8hson ameminn oA RS GBS HBIREoR pigrefos,apiratus,
tl@ésdﬁk@ab@tbly\fctbrhpmﬁﬁgr ence to the base plane of the

vehicl e 500 t ontal plane of the

“ar 85 THARHI c%e% rfn%aélﬁ@ ggl)fyggreg ing Pat ent cl

-a & phrality of ﬁrspwusm@matsﬁecessemmedag saptuteanfaggioginput signal from

r el advifSBme rildeUdld QBn@War eness apparatus, 5 the
sensor asse rising, a canera arranged
-captl w&owqcmfé@osﬁtl%r%é\l@r excifgp nEertamg,aw 19 9‘§P“t signal,
-aCQ &Sﬂ;ﬂoﬁ strhaifeiifRbed fRoRpHEt sdi0 camplalsad phiraisdbDfiisn@dsustic

I t 1 d
A T N R T T e
ancameéted au base, moyggahly, atdeast sbositippaxis oftotatminuelgtive to said base

o b2 SAURREE be, EAIRG Aond P,
-s et baRsRisve meenstadapied te Bansfaan aeaé-umfdﬁwgansa@t tmﬂéducer

C 0%%5@%3@211@ BRSR lofHRvE Akbaptuddd ﬁd%@é bf @ %endh @phited audio
rotatl relative to said base

ot Rt R o RGBT 20 SROCAL FigP b PP gooustic
r effmsau&e@ catdi aodontrahdgmal to suid sippoHGIruntedsosititaigetttator.
transfer in real-time between said transducer assenbl y
and said renote |ocation a captured i mage of said
ikcene a captured audio input signal from said

BHR\ARR g?sgltnbl dBaifl 1 %Bin%ﬁsﬁg Q'ﬁﬁraﬁﬁr oredrflfis8reRdincluding said

acoustic tra ucer ntr.ol nal to s ég
fixrerp?ﬁe\a&twﬁapﬁﬁhic%@nﬁbganﬁ.aémtﬁbt%%a?6 inagral goupgfield at or

aﬁ@.{iﬂ%ldas%ﬁﬁﬂﬁhsﬂénfbﬂy §d & tBicdnveyabRA I |o§té1fag)r at ﬂitldlféﬁhdté locafion a
artifici ear s rst acoustic
EhianCdieaion Bagont ol AR g ki l6 4 lyfnort papere.

sound field at or around said sensor assenbly so as to
onvey to an operator at said renpte |ocation a sense

of direction to a source of said sound field relative

The seasod assembby of dlaimubcamprisige 3 plurghly of éfifinial £35dqyigey formed

b8l thatlleat QAP bf ¥ déhrdo Prtindividual, Gheddih | i cial ear

devices fo
at least two of salg%?urahty artificial ear devices including a respective one of said

plurality of first transducers to provide directivity to said respective first transducer, and
said plurality of artificial ear devices being arranged on different parts of said support
structure to receive at least part of said audio input signal arriving from said

environment comprising said scene.

4.
The sensor assembly of claim 2 or 3, wherein said plurality of artificial ear devices
contains two artificial ear devices located on said support structure in positions

corresponding to positions of said two ears of said individual.
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according to at | east one of two ears of an
i ndi vidual, wherein at least two of said plurality

wazdpHi7azial ear devices including a respectiver@reonisg/ 000279

said plurality of first transducers to provide
directivity to said respective first transducer, and O
said plurality of artificial ,ear devices being
arranged on different parts 8? sai d support structure
to receive at |east part of said audio input signa
arriving fromsaid environment conprising said scene.
54. 5 The sensor assenbly of claim2 or 3, wherein said

"lﬂﬂeté&?ﬁ_ok Eééleﬂf)l)ﬁdfgdngl ok 8f }Iﬁfﬁi’r?\ﬁi’?}@ &ﬁﬁls,(?\gﬂéréinﬁﬁe tEaWﬁera is a camera

artificial, ear Vi ce oca n sal.d _suppo

105 appiriBeseidines FomOrEh 2bY PRlea e Shesusral rees of

vaaelkngthe oefrom lipht atwvavelengithsiwitiah ab atmidspharénsarsmission band for
asse a previ ous clains, wherein

nfﬁénc%#épngéﬂémggﬁggéeé E&capturing said i mage from
l'ight at wavel engths within the visual range of

gvavel engths or fromlight at wavel engths within an

at nospheric_transm ssign band for near_infrared or far

Themersor assgrbly drigy 9ae ofthepreviqusrlams qwhergiy the gamerayncludes

tW0 ®pftal i BedNeydro Biarded itdprovideers Ridlinidae of 841@ kéene as a

%Qc udes.two optical 1nmage sensors arranged to provide

SEILSFP'Y HBYE of said scene as a stereoscopic image. 7.

The sensor assenbly of any one of the previous clains,
onprising a fast servo controlled device adapted to
control an orientation of said support structure

The|sensoy assemblypiceny #5e of the prevdousclaims, cosmuimiga Bpt mp

BRGOIRId dehRe RESMEPSContBI dPoricnedidhioFisald sappdri@ERture relative to

st.abilizer means adapted to stabilize a said captured

Sp -of said scene by rapid novenents of said support

structure relative to said scene. 9. The sensor

8assenbly of any one of the previous clains, wherein

t he second acoustic transducer is a directiona

Thesensor essemhhysefiany one dithegueviensaldims seonaprising an inpgp gtabilizer

¢add 8Hapt B sBil SR 1% @PRiredlithage of said scene by rapid movements of

said support structure relative to said scene.

9.
The sensor assembly of any one of the previous claims, wherein the second acoustic
transducer is a directional acoustic transducer adapted to emit said audio output signal

towards said scene.

10.
The sensor assembly of any one of the previous claims, wherein said audio output signal

is a voice signal.

11.

A real-time remote situation awareness apparatus comprising the sensor assembly of
any one of the previous claims, the real-time remote situation awareness apparatus
further comprising

a direction sensor means adapted to determine a direction, relative to the base, of a line

of vision of a human observer at said remote location and to output said direction to
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The sensor assenbly of any one of the previous clains,

wherein said audi o output signal is a voice signal.
wdalboyfi7eaal -ti me renpte situati on awar eness afEArRO2088/000279

conprising the sensor assenbly of any one of the

previous clains, the real-tine renote situation

awar eness apparatus further S nprising a direction

sensor neans adapted to determ ne a direction,

rel.at i LSl :

SR Pt g NP2 Conel sl Bk el (BRUTRR actuator,

agdrection tosaid transmi ssion means as a control

SprefatatibR strti@u WPRABAd Bldak§ imMhge AIStudiPptesettioh\daiiets in

and a . presentation Structure arrapged to C%iré |nqge
COREnUNiRtSN Srihussied EAnsBYsSIRR mears, § RergsaA? B04iP SFCSSREHOR
dedtics adaptedto saidentosaidishses@r shid oapgered idlageustisaid scene in said line

resent ati on devices..adapted t t A .
BB w8l it HRuGRRL i o A BEFlon 1otk ofsgid bserver.
line of vision and said captured audio input signal in
direction of hearing of said observer. 12. The
apparatus of claim 11, wherein said presentation
Therapptratus of slainddawheigisr abl e structure adapted to

shiRIGRERNEHLA stbEhin® iPh BERNW adrhlle seestireadapted &f lovdte 4id audio

. d i bj . d
N SR i e e AR

reprefonion enetslaty stinflatidnuofra wéagerh eattirdl cesponte reactiap patuemthe head
taﬁ%hggngégﬁghg?&ggg m?&&nmﬁhe apparatus of claim11

erein esentation structure is a head wearabl e
structure, and said direction sensor neans i s adapted
130 determ ne the direction of the line of vision of
t he observer by determ ning an angul ar position
The appargiusof claB 11aWReTSM t he head wearabl e structure

safy I’ﬁ]?&)ita;ibﬁ sﬁbafhl'e\éeﬁ hedddwealhisle ?@mamt agl of claim 11 or

12, ,.fur.ther includi.ng,a, m.crophone .in..co Nk gaty . .
g SpanCRrA TR iy BRHRAR A KA BL AR @D vision of
the nideever by dtieomining i aigulap pasition tdatbiedn the Haseof thabead
‘p%gmne rgggorgg?tﬁeoogg%gyt a signal adapted to cause

t he secon '

acoustic transducer to enmt said voice
signal . 15.

14.
The apparatus of claim 11 or 12, further including a microphone in communication with

the transmission means and arranged at said remote location to pick up a voice signal
from the human observer and to output a signal adapted to cause the second acoustic

transducer to emit said voice signal.

15.

The apparatus of any one of claims 1 to 14, the apparatus being linked to a mobile
platform, and further including an optical pointing device, preferably a laser beam
transmitter, positioned adjacent to at least one camera and aligned so as to emit a beam
of light on command from the operator, and the apparatus having a position data output
adapted to transfer position data of the sensor assembly to a fire control director of a

remote weapon system RWS linked to said platform.
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The apparatus of any one of clainms 1 to 14, the
apparatus being linked to a nobile platform and
wd w04/0en21 ncl udi ng an optical pointing devi ce,PCT/NO2008/000279
preferably a | aser beamtransmtter, positioned
adj acent to at |east one canera and aligned so as to
emt a beamof |ight on corm%gd fromthe operator, and
t he apparatus having a positi’dn data out put adapted to
#gansfer position data of the sensor assenbly to a
I're control director of a renote weapon system R\
Therdpparatus of ainylopt of ¢laims 1119. 1 5Tthe appratua beingdinkediip amebile
' i iti ition data
ILSSing ol o dppacks Hy A ARSKh WSt IRy B @bty Epositon d
f reicantnel dingstor ebja rangte Meppn pstem R¥P 'argieg te paig Pht g, and
sdapietl @ refdérasit A optatér di?ﬂ'@}' &n iNdafacion 6§ 5 taeget BY\& pbsitikedf a target
to.s i@ I %fornéﬂand.a alﬁtfd to render on an operator
%i“é’ﬁa’a egﬁﬁ' SEPRYR S PGINGARCY ar get or a position of a
target at which the RAS weapon is being ained. 17. A
7econnai ssance or conbat vehicle including the sensor
assenbly of any one of the clainms 1 through 10 or the
Apesgnnaissanest ordozbgt yehicle inchdingthesprsoy asse@bly of any one of the
QSR Bighaokeehe Ag@m&g oAR1M8! 1 Dbr ERWLVehIIEEGNPrising a
the base i's affixed tq or ri%gg%ltu d bX t he Odgdba{l]’l bod
haddy hawingian IMEHSR SPAFF> MCERIN e pape 1s3tiptaditoop ceriplituted by the body,
andttR¢ tepiots p@akorDik at feast\i part irethe interior space of the vehicle.



