WO 2009/ 017421PCT/ NO2008/ 000279 Situati onal awareness observati on apparatus
Known renotely operated weapon stations, herein referred to by the acronym
RW5 (an acronym for "Renote Wapon Station"), exhibits inpressing system
functi onsyapdesushem properties, but generally are al %f@fa&%&%t ain
shortcomi ngs when It comes to surveillance of the areas {hat el osely
surround the platforns of the renote weapon stations they are nounted on.
10 As an exanple, do those who are |ocated inside a clearing vehicle known
under the name ("Stryker") (Stryker Light Arnoured Vehicle I'Il [LAV I11])
experience, that when the hatch is closed, is there alnost a total |ack of
view to the surroundi ng worl d. Renobte weapon stations nounted on the
Stryker vehicle are equiYpationilawagennds ehsapration apperagwse part of the RWS

ai m ng device, but they are devel oped to neet demands placed on 15 the

system for long distance observations. ,The fi.nal, result is a tively
narrow fi el 06'% e Oﬁe’éage‘ﬁmféaﬁc’%ﬁtﬁ?%sﬁ&r% ﬁqf?f{ﬁ%@g?ﬁ#}c W@WW&ZW rate of
r ot at i on sofactdnemAENE Remaete Weaponc¥ation”h extekits impsesfieg bystrgn funetionslaad si t uat i onal
awar eness S GriRrte Hue benehilye¥PQ5d l@a’i}ﬁ%ccﬁzﬂﬁ sEOMRomYk Sheh & chfePlodCl I CE
mostly used |n.ﬁ1|nt| s_and ulréarl%ag}tga[reas. é SLij sceparios are characterized
by that "ev¥F! ?f‘gﬂ%ﬂbera%tt gerely suequgd dhe Rl Erms BHinG RSRRIE BEYPORS0 ft .

Obj ect s beisicnhthty ek osengdwe. ri se to a need for rapid rotation of the RAB

relative to the vehicle, due to the novenents of the vehicle or the
novenents of the target. 25 This_disclosure describes a supplenentary

sensor s¥stehil FeBpGedr hescuhpEn fosated mside aicteanag kehigle WRavaovmsler et he Stryker
vehicl e, ﬁ.ﬁdzﬂer(mif)&&f’) {%ﬂﬁ(b@ﬁim&h&hﬁﬁﬁﬂ {mafﬁyjs_b@m&ﬁ@, iﬁatﬁ@lk&nl [ ti3 SSA
to give t ; LN N re" .. outside the vehicle.
systg em havﬁﬁgﬁaﬁihgiggg’ﬁ%bfsﬁiﬁ%rﬁggm%é%t tta?@%ﬁ%a“? WZ? gm,sufﬁun%mtﬁ Wrgdrg O%I ace
than the acvemapn ftefecms monnigd op e Spkeratebicle drg equipmed Mpthagoed caheres that be used
in o; hegI Sfe@@ﬁ%’i &_EIt_hc M@raiﬁpllsglerevﬁ&,iHamh@%;m@a&%ea%ﬁ@kﬁemt%a{mm laavit nﬁ
uards de e e, suryvei nce nay he e froma centraliz c
Joom * sdper St 9 B¢ e A S eling. D Ral PR-Pab b igee

di st ances. vigw,sifohwhen applying mimimum zoom. The limited rate of rotation of the RWS thus

also contributes to a feeling that the situational awareness should be better.

By experience, the RWS-system is in practice mostly used in cities and urban areas.

20 Such scenarios are characterized by that “everything” of interest is closer than
approximately 450 ft. Objects being that close give rise to a need for rapid rotation of
the RWS relative to the vehicle, due to the movements of the vehicle or the movements
of the target.

25 This disclosure describes a supplementary sensor system intended to compensate for the
lack of windows in the Stryker vehicle, and inherent limitations of the RWS. The
system has capabilifies to give the operator a feeling of “to be there”, outside the
vehicle.

30 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
35 places, sensor arrangements are contemplated deployed in several locations and
operated from a centralized site.



35pl aces, sensor arrangenents are contenpl ated depl oyed in several

| ocati ons and operated froma centralized site. 2 Applications where the
di stance between the sensor head and the operator is very large are al so
considered. It is nade possible to make2surveillance of objects in other
parts of the country or on the other side of the gl obe, provided that there

is available aa,%%ﬁﬂ:gh(gﬂ%e'r@{h%rd%&}c@%@%% &%eﬁ&ﬁ&%a@%&“ﬁ@'aﬁe%r%e@%a”pl e

of an extrene ication i s al'so conterpl aied that such a systemis
used to commnllél‘@?éf%1$%0<ﬁé@ﬁTeé Itis madepospiblctegnakesury etllange gf obigfteBnnect i on

With repairs Ofotﬁarlpra&%ﬁﬂﬁ@@oaﬁrycm ﬂh@@ﬂ@ﬂs@é efihetfobes knd@a tig@ k4 Bat ed
optical, mechani ca aircra weapon syst ems

(gnl c garts in Eh e‘%?
or of fshore i nstval ‘T‘bA‘??B el SORBRAEPR P‘ijwtﬁ@?rot e assi stance in
conplicated surgi aaéxampm@@@hnr@ﬁmmﬁh@pmlbﬁtzt fsaitsocdontdmpdppd thaatucbns i s

considered to be | ar. lim n. hi the
next chapter, t%/ge}ﬁlrlgﬁ%egata Cgnguélrﬁ ewgilé p\{%maoe[hg%fq&%?’her %sn%lgﬂ Accor di ng
to a first aspewhpedtioemathi spprovi lidadteaarpggf toropladsites redisaty. sadsesnbly for a
real -time remtg, 1&9@&5@& RIRLERERS a@&%&aﬁle%gg hpeg%&%ﬁsaaéml

conprising, a camera arr ocapture an i e of "a scene, a plurality
of first acoustﬁYéteWﬁah@ffM?@s PP to capture an audi o input signal from

an environnent GQWRchedebos il r&@ERssidthndedaThmPNEat&LaRpidalgaottutes.
transducer excitable to emt an audi o output signal, a support structure

arranged to support said canera, said plurality of fi rst acoustic
t r ansducer Sheamarkeaiod catl dpphattioans @easidadd acbmlatg'ec atd Bmétediosly byshé d support

str UC_t ure lzc)org%e%fa%gnaho %n%sr?ext gPatp%’}b hgg?()&)osg ﬁpglﬂtesé’ﬂ%e@“ I“@lfﬁi' rotation

relative t ase y a support Sstru rée positioning act
control | abfleait.rom a renote | ocation, and a transm ssi on neans adapt ed to
transfer in real-tinme between said transducer assenbly and said renote

| ocation a captured i mage of said scene, a captured audi o input signal from
sai d envi rdeeasding faps fastcispeati Baress gratideds Besitipnablessasor sty fanacalqucer |

and a cont#gk rézh%adztuﬁﬁbxﬁ%ﬁeﬁéé@%pﬁlaﬁﬂsr@k@t%@ﬁ@r m@@xﬂblp@m@gﬂaﬁg Uat@fiera

A di t d t, -t

Si tuat | on HHERENCSEPHEEh DL KPS HTRHE St Conbor BUlERA Gt
real -tine foesptuee si huddd inpnt spadl droas sn a:ppr_amaieuscdm{mshg sadbsqen e, sit hgstane

di rection senseh IRANS.AdARL MRl SN SuBdhER AN, o EhAE Yudde! Ne

base, of an observer énot I on and
to out put mmingedite sepodrsatbcasaire, seidhplopliss pbArsreapustigragsdusatsraor sgidgial to

the suppor{,gt 5&@%%%%%&&&%&%@&1 UB 0Ly p%lad sBu RS 85HndLie@ NtoSh s Ur e
ar ranged to car ry 1 rrasge and audi O resent at| on EVI ces in communi cation

with 2a s@loéieitbﬂﬁahts]ﬁ"ﬁ $bow Henis of §‘§f‘t%fmi TRHGNE 478218 35D PP eV BRYA S TE Y Eevi ces
adapt ed t opsgisiehe housdt @o@d@@@b‘y@ﬁo&am&eﬁﬁm Weadon, nagea afans@isdionceesnsi n

said line o VISIOﬂ a d sai a red audi.o, i nQut si in.a direction of

hearing of @ ciaﬂe@ g)ograr'l . 11 real %n{% Blis e S5 Qranslicer asgemably dhd%satd rémote
location a captured image of said scene, a captured audio input signal from said
environment, an excitation signal to said second acoustic transducer, and a control

signal to said support structure positioning actuator.

According to a second aspect, there is provided a real-time remote situation awareness
apparatus comprising the above sensor assembly, 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 said transmission means as a control signal to
the support structure positioning actuator, and a presentation structure arranged to carry

image and audio presentation devices in communication with



According to a third aspect, there is provided a reconnai ssance or comnbat
vehi cl e i ncluding the above sensor assenbly or the above real-tine renote
situation awareness apparatus, the vehicle conprising a body having an
interior space, wherein the base is affldaxed to or constituted by the body,
and the renote location is at least in part in the interior space of the

vehicl e. %}ﬁi {r%%ﬁn ﬁ%liﬂé%sysatlcpl %n@ 236! eseht'aﬂgﬁ dé’*ﬁb&@ﬁaﬁt@@%&n@@r@g of

t he size uman be oper by a renDte ate

oper at or . SpifbobssIVes A FapEEEriNsef R sqid S?ﬁi@éﬂ S@ﬁ ialesq Ypiien % %%

describe thgid 888t 8fnd Nea 1RN@BhiI®RcAN dTesigidkavebodi ment s, and ar e
illustrated in general ternms the enclosed figure 1. The sensor head should
preferably include two caneras for stereoscopic vision, two m crophones for
sound receﬁb&ﬁmnganaihmwﬂs&@%eahamnmcmbeﬁbdduaﬁbmmﬁm@nsnundpmbﬂdvdﬁde

| ouds peaker @g tgmég? ¢ astggso\ga% h I’E)Lll B! 0%1%:]3? HH@Q’EIQS engﬁlag(f)n E\Ii}grecgs sor

head. The 8ﬁ prefera ereoscopi i splay
in front ofppeteusylesychiveadphpness fadﬁodyélpvmgwctm@nor)spaw,ewé@pmdhﬁ agoand,

and m croph@ne; t 9, Qmwtééﬁ%f 1%1(}38/? &P AaSrehndtd R38at¥dnCis it 1¥sPin fheirS@asor

head. The systemis prOV| utputs and I nputs to be connected to
ot her syst%ﬁﬁ#ﬁsﬁ%@ﬁﬁ therwehigla h t hose. As an exanple, it is contenplated
that the operator of the proposed surveillance system di scovers sonething

|nterest|n side the vehicle ase f the ca vehi cl.e "STRYKER ).
5 cont DK AP B RCHRA s B R BRPEB PHT g CoPvd P

operator ofhat ey B¥\Gpattco iiptiremabicly loosmdogsatohe RWS to point in the sanme

direction as the observation system This will represent a very efficient

way to hand over targets. WO 2009/017421PCT/ NO2008/ 000279 3 The proposed
obser vat i ofihs jdloemgwdstriptomps bewdione séhplesnstsmsionnle o dasetifethe ideppf| s an

I nportant pan ﬁVé?l?lOﬁ bed %ﬁ?@éml%&lﬂ%eﬁt@%ﬁ%@lﬁs@ﬁ@@ﬂ SenPfaPWEgehdM th very

rapid 5 systens atlon neck” and for tilting of the sensor
head in eI@V&ﬁﬁéﬁ@mﬁhbse servo systems shoul d have a dynanic capability as
fast as the nmuscle arrangenent in the human neck. The idea is that these

t I h k th t

why of 5 s OHS SHoeypd AP S B R B g VEERE OB CHOCGPRr at or
such as e. gncrbpltcaies trsondd teheptiveadl alldo stha@phmm efpratiction obsuedperdienced by
the operat pf,4lsakB3h b AREIALON nuhsRh 83 routlihl o L oAl NG and
conservati on &%pa% ies d

e nlcrop ones’ p ace e sensor head in ear
positions and in artificial ears/ear canals give a surprisingly good

capabi | i ty 1,06, d&LEEAH B DHeltfRE piERBH Wil QkteRBWMic display in front 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.



15 Thereby, sound may be used as a warni ng, whereupon the operator wll be
pronpted to turn his head in the direction of the sound to listen for, and
| ook for the source. In a stereophonic enbodi ment providing tracking

capabi | i tyweSsichamiagi muth directions as 20 well as in elRvyadRkochire sensor
head is provided with two caneras, two m crophones, at |east one

| oudspeaker, two notors for positioning and two angl e neasuring devices for
measuring position. For mlitary applications the nmechanical solution nust
be designed to withstand a harsh environment, while for civil applications
it is contenplated to build the solution at a | ower cost and substantially
sinpler. 25 An electronics unit is _contenp]ated arranged _in vicinity of the
sensor head MeRFPGSEabEFRation;system pall gom © EPFS shommar fiewe el | as
coupling to the sensor head and its conponents nentioned above. 30

Par ti cul ar s afih{brlafOR R SANRA frar ik skiof SR, B RLARS LGSR ON that

the human vi sion eci.al 1 n that qLS generd qum der to be very
good, i n’t KEStERhOE o qf thengecks apd oy tlanggt thg sspsor iead ia elepatign. Zhepeof vi si on
is very | asgeo shmtevanuldthe Héyramiyéphisiitya dast bsthg rradiestradgemehtuhiten only
na very STRLLnSECTALiaELRER b Laoahadal il e SLe L, Yigw These
propérties lead to fhe observation system preferably must be providing a 35
r easonabl e Thayegents peihg opgratpr By obbiasRaTaYSten thit misatresdbsiomadbl e resol uti on.

4 For good nidveRkhto Badhe bijerhtdr, lshéh dsead. keaidn9 8f @f hembodi ments of the _
inventiqgn, it may prove inportant to determ ne a conposition of properties

wth red%rd to caneras. In addition to a suitable field of view and

resol ut i on,Theanteaftest tabe expesitaged bly yha apepatavs thet the ppsabutis presént” withir ane rate
that is 20 vkézorgéhe@aagaﬁﬁeon@ér%mraﬁ AHIHRR, Ml RicRph&RR pHtosh B s&@40; X 480 (US)
or 768 x 5 gg#'uﬁéa"aé for.thegjnﬁended ar a.o? %BE,LC tion, as &Fr

enbodi ment LEYFPERPPIOERC P ATHIRA GHS6Y ROUS FVRR FTRESIEY BorderRrR B0

resol uti on famidtedmailing é divéctton ofspuadcept abl e resol ution will, however
generallly inply that the field of view becones small. The human vision has
generally a_resolution of 0.2 nrad. It is therefore congiderably inportant
that the fi@FEOHIOWdHRGPE e 2taWBMNE. Bherorns the enegpter willi bopromptedto hel net
mount ed di syhays edingheldirdcyioh af ¢ie sbundps Gtk foraand dddkrfat thk e@lrbs)g of presence
and judgenment of distance. O the sane reasons, the caneras should be
positioned with a nutual spacing that is about the average distance between
the eyes ofl AgFEAPHEIGRIRbod mens praidingpiracking capabilitigs in ayipptbvirdetionhes maxi mum
resol ut ion vadl ds heelwasib®hadnbborsiband ardlided 48, twboRembQk, itwe tidlophdrel, &t of Vi ew

becomes ar %Jagtdon]é§§ud

ma t%gi chmcsofrre(;s 1%nds tg 8.8 e%{r:ees. As.exgeri enced,

this will JIvVe SR EERPAT oM A HOPJE] PRECOIEAPIBKT MOt EIPBITIA ™ r i nki ng
straw'. Camseagingppgtivmdor maitgryppplidatiensdhe medianickloniugion 1R8bodesgadl  and
with a fram@witRitghdtdiatshichvie@isdndansl biieamticaRhalli€continiltel ©aud above.
A suitable chobﬁ.e o{ 1(liz)amsra &rosggrtlgﬁ nanél be the aforenentioned canera
rate and optdREHOP g HloFeT st PAVEYIMIRIYNTO 5 nrad, which is |ess than
hgal f thes r_esol uti on of a non! ial vision of a human. This enbodi mrent w ||
give a horigandabnicd Glifis QbntinMteBlarranged in vicinity of the sensor head, with

exteral interface, power supply input, as well as coupling to the sensor head and its

components mentioned above.

30 Particularly, with regard to camera, it is taken into consideration that the human vision
1s 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 2

35 reasonable large field of view in combination with a reasonable resolution.



1280 x 0.5 = 640 nrad = 36.7 degrees. The diagonal field angle will then
correspond to approxi mately 44 degrees. This resolution corresponds to a
resolution of 2" on 300 ft., and is consi dered good enough to be able to
see if the human at a distance of 300 f#. fromthe sensor is holding a hand
weapon. The resolution in this way will be 0.02" at a distance of 3 ft.,

i th ' ill. he. ' . i ] i.aht. th
e nor mal 1§ ebdnd HacioBRuREE e bk o SARIARLAE of M8 il 1 oy BIAE 1O
of focusi ngnpmtniieedetsminaa emzpasitivs orprmpaitiesrwiduesardts camerss. Inedditasi der ed.

The caner ag, A6ftableaidd 80l i¥wadaPAERIbR, CaBRER arE HleBYESy td PRVRST 2B Hhon

preferably,deglgned %f much _as possible I'i ke a human™ head, and wth ear

|i ke prot r st Brae 14 e gomiighsphehesy videe crith areegnipmer ed ¥ dffbrt ant to
achi reﬂ\; ed_t haj@hir:cﬁst;yg 33 S(ﬁ_eﬁ@ midyrer ﬂie!iﬁlﬁﬁdddm-red qsff a@pgﬁsefamﬁagpb@rﬁlﬁbdalﬁem oduce

an enbodi ne of the inyention.with.an artific e rophone system
KU160 1 one s Pty Ruhb PE R PR s el o bfipnand folo TR oo af od

to achiev ea@ep@bﬂeubseﬂmhthiﬁnhW¢mr,@esérabﬁim;biya]mta}nd fidld of alewhmadmihat

d.ev' at es mﬁ%}ifflﬁ%yu e ﬁa%l eﬁé}@ﬁ’ a?és fu%i%n ?@% I‘RIad?ItQ%JMfO -ghe
m cr ophones shou have a conﬁ%natl n.oP ood sensiti Vi _andiS t ol erance
for high seunilerabeinpanianhibat the &aldi afyiev onibeicematss endithstisld boriewfof tive
capt ur ed SQMHQt&hQ&%HdBEB?ahﬂ&gﬁﬁfﬁﬁéﬁﬁuk§w@9Q%hﬂﬁﬂ%&ﬂ%@o?Sn%&ﬁ%aﬁ&'t'Ca

part of the system_ meanin h ere is a larger roomfor selecting
properti esludppmp of éﬁf@ﬁﬁ@#t@a sqpeicasess, the comeied shoul bbb Ntha sral |
filll tonemueaialssiiakiit ihabduntheavsRpbirnacdbametethe@fedetimen héingnd 4",

which is adapted to produce a sound | evel adequate in the frequency area
for normal speech to exceed the |evel of noise produced by the vehicle. To
achi eve | ahgeddyfathiecamaragao provakvbe alaxsysh eswslutigh o€ dte vsiow eithstandmdi der ed

15 advant a0Q8% Ihe BUESOR ﬁ%}d%éf n‘.gé(n}fg W of f16a TS %rac%,?ﬂﬁ?l? %(ﬁgesg!rnécggzﬁ ,l[8¥3 to the

| oad wi thout any gear arran or an enbodi ne
i nvent i on, degreqssAg expcaiepeasds Bus vl gise an aperatge hedpelingad ‘Garldng pettbreuchdt or s,
one for eaghnidhg @edi 0 @aﬁferars%ﬁ&ihgfbgay pﬁ)vi@etz% {’Qgélgtri&??& ?ﬁ‘g@g@%gﬁ%dr xgrith a
Br ol ess. FRGFLe DA HROTIRFFRIP By ccHE e dRIEHFT 8hale: HTebIBERGHE Hot or s
‘ camera properties may be the aforementioned camera rate and optics, to provide a
resolution of 0.5 mrad, which is less than half the resolution of a normal vision of a
human. This embodiment will give a horizontal field of view of:
1280 x 0.5 = 640 mrad = 36.7 degrees.
The diagonal field angle will then correspond to approximately 44 degrees. This
resolution corresponds to a resolution of 2 on 300 ft., and is considered good enough to
be able to see if the human at a distance of 300 ft. from the sensor is holding a hand
weapon. The resolufion in this way will be 0.02” at a distance of 3 ft., meaning that it
will be possible to read printed text slightly larger than a normal type at the

aforementioned distance.

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



20 may sinply be driven by linear anplifiers. The sinplest el enent for
measuring angles is a |low cost potential nmeter. The |ow cost potenti al
nmet er may advant ageously be used in the vertical joint. In the azinuth

j oi nt theylowGRsh Potential nmeter represents a Iirritg;ctxg' *!}1 ' oes not
cover continuously 3600 in 25 a way that is considered to Z@éﬂlgﬁ?gf actory

for the contenplated main application. An enbodi nent in which there are not
i nposed strong requirenents for a stepless and conti nuous trucking
capability, such as e.g. where it is aéceptable with alimtation for the

system to taGk Wil hradQ }{e&‘d &%@oﬁﬁhgléfg%nbgb?wﬁ?ﬁqw@&&na%s made w thin

the limtations that typically are’inp ow cost potential neters. 30
The sensor TeNEastshCsereNeugspR Srmbith didg cofterpplated i ashieytn pepfwdimebePenent s:
el ect r oni csith@rshfmRGFiaN bitigictbhead 0 aediltes HarEF@Rs thaitgsiep Bomne offiphidd er and

AD- convert &f aé\gﬁ tg‘ﬁe T lo%esfs'hgvmi hEnt]ea c?o%{tisman%%%lfg o%rggrlxs'itfi\!*r%ﬁlr Eo.r drivi ng
the | oud spea erts Servo ‘el'ectroni cs ?Qr sl"aving fe TWo edhani cal axis to
angul ar datderfpagiivningh seand laspls atithowli leainggo aopeesbie istrtienafithewapbiredver al |
control andmg@ripqai cation th the operator electronics. In an operative
system i.e. when an enbodi nent of the invention is operational, the
definition of the interface towards the operator electronics is considered
i mpor t ant . The lonid Ispeakemp eapsigeted to bdlesrgmiticipaned desastymvnedming thedhert i ne

o To bo ar il RaR Rl ot NPt ARmpAt) L L1 LY L0t enbodi o5
Lhe | nvéint FBRCCDRE gl el G ghercer e rremie: SRRpFe ST dn be
connect ed byd £epaichtieadnatel esproburetavouddlel @ wieygamrin tpdregtdney ateaifér for the
observati o, 50k iﬁa‘gﬁaﬁgaﬁc&ﬁrﬂﬁqm‘?gf@&fpﬁoﬂw‘ﬁQfﬂj'f?’%%ﬁ‘%! on is described. In

an enbodi ment exanp as Il lustrat gure ere the enbodi nent
exanple is shown, is here explained wwth the foll ow ng reference nunbers
and the folthaviieg 18@s donatit Mg i Sehghl sshtems, direct drive is considered

15 advantageous, such as e.g. by having the motor connected directly to the load without
any gear arrangement. For an embodiment of the present invention, it is contempilated to
use two each of “pan cake” moment motors, one for each direction of rotation, i.e.
azimuth and elevation, respectively. These motors may be brush motors or brushless
motors. Brushiess motors can be driven by the RWS amplifiers, while brush motors

20 may sunply be driven by linear amplifiers.

The simplest element for measuring angles is a low cost potential meter. The low cost
potential meter may advantageously be used in the vertical joint. In the azimuth joint the
low cost potential meter represents a lirnitation as is does not cover continuocusly 360° in
25 a way that is considered to be satisfactory for the contemplated main application. An
embodiment in which there are not imposed strong requirements for a stepless and
continuous trucking capability, such as e.g. where it is acceptable with a limitation for
the system to track within 270° mn the azimuth, the embodiment is made within the
limitations that typically are imposed by low cost potential meters.
30 _
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
35 - servo electronics for slaving the two mechanical axis to anguiar data from

the mam electronics



"A Renpte location 1, at which is |ocated Sensor assenbly 2 conprising a
noving part in turn conprising Servo axis, at |east two, Caneras, typically
two for stereoscopic imging, Mcrophones, typically two for

st er eophoni c/ bi naural sound, Loudspeakef, at |east one for operators voice,
Sensor assenbly 3, conprising stationary part, in turn conprising at | east
a Mechanical interface to novable part (2), an Electrical interface to all
units in novable part (2), and_a Communi cation equi pment for_sendi ng and
recei ving data wi BRIOCESSOF Svskdn fy5@vamlicontralang cogparueaipn I“Gglat?i? BPeraiPBans 4
of conmuni cation ¢ealdmes.radio, internet...), an Operator |ocation 5, at
which is located a Processing unit 6 at the operator |ocation, conprising:
a Comruni cati on equi pnent for sending and receiving data with (3), an

El ect ri cal Ini antopefatice systera) ile. whit sn embbdadnnolitht ed-entiort is Opyratiamel.Bhect ri cal

i nterface o, ARGIARLIRAREL i Bha. AUULG.ATRILLLECS i MhH8G SURDGIL S

di spl ayi ng Canera vi deo on head noun ed di spl ay, gerv_o eFect oni cs/ software
f or cont r owill, agose ather thirgsebbiseeseienitiat reh inRresowseisiog of asagy deesirpor

control of payshens QREIAIRNT 1R iHeAtdRUNLEH rdid binkPRR ARG F& Head
tracker to neasure operators head orientatiaon, a | ay, ster ﬁgscopl C,

: . , Di.sp
HeadphonesSys¥msted SHERAES ths 1By @ieAt the SHHOr I G BdecsmRY By bPRGHHe f or
pi cki Ng upsE®nAUoaNMBEATS; sephdic ablgger at or panel 8, an El ectrical power
input 9, and a Communication interface 10 for interacting with other system

(e.g. RA5). Note that some parts of item6 could be instead be |ocated with
item 3." [Atbélopengtoopaitap wmyt fosthadbeat ageacuditionss eeeasioalinents rEani ng

that it h I i.spl ays, one for each eye. The displays are of a
type wher ?%ﬁgﬁggyg?g%r@ﬁ?ough in addition to what is displayed on the

di splays. In a operational systemit is considered to be advantageous to

use a di sphay dnfiRfaidBy &AAPLas RalWeen il ﬁg«ﬂ@@g%@ﬁdtﬂ@gmbadlh@np@@n@%s si bly
be resolved by mechanically tiltin t he di spl ays are

. til up ay. The displ
cont enpl at ¥Y WISt R 4RV il f*ﬁﬁOﬁ%wge%ﬁwe@gﬁewaéﬂﬁanf the et i on of the
cameras us@shignahbichh Ergglikl: mean that the resol ution corresponds to the
over. diopl 2y EERBGTRGTR 1ok 0eh B el ESint Trey e SumbSir e RS HERT s or
bettér shoimltdmb@misﬂzgSEh@m@,i%éaﬁfﬁwbh@ardhspltwicﬂé/fa»losbrgemmmpiqa_t ed to be
v ow of -t nE il AYftr bl WGy Rwb R B PR B Bl ol algpRer & ©F
becones 36leag@ne &y, oparfiarh veistrEapuas iy di GruRmEing steicant pagh, EwWust 44

degrees. i g hRies Atk SVRRhAY S Blte I RAE flovaBlc pak QDY 8n ElRGiAAEAdsRlc &f the
operator is_preferabl

of cl osed, type .headset., with_a function for. noise

cancel | at | SIS GrRRIPeTHAL 23 ﬁgﬁa{r&mmoema@m%f% SHRARNYLLTEE HBEses i n
the area climsefhith, auprooesitizngittohe aopperatod todatinsiMeark Berf\ceintingcation case of a
STRYKER). Such 20. headsets ar raqvided. by. sever al. vendors, for .use .ip anong
ot hor a1 pl AR O EuERORE & g Baeay Oehiste o BB e EROE A S el 8, &
cont enpl at adh¢ @pbatwfiodtiensamprismigs e Commualidativh enuipypet &s saslor dnd
aircrafts. e%e‘%gl%i% 1)0Uh ERSicTIhil 0! 471 GARGS APAhETh fehuse is 25
made of a rcorrip}n t.ea n‘gﬁgé )i:anceF[IInicng té‘Lgaqlsoet1'@?0r g,lmr cra te%’\@? g)’corrbi ned
ear phone ahlciicelijshgarto operator panel (8), Audio amplifiers, Video system for displaying

camera video on 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, stercoscopic, 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.”



A wi de range of- different technol ogi es exists that may be useful for
neasuring the head rotations of an operator for use for a head tracker.
Such sol utions may be based on 30 optics, nmagnetic field and/or inerti al
sensors, @ip @Rkt echnol ogy. The choice of a well know i@shnplegy, or
devel opnment of new or an adaptation of existing technol ogy, nay be

i nfl uenced by the demands to the performance and demands to costs. It is
contenpl ated to nake use of one basi caL,I y known technol ogy for measuring
the head rotations of an operator for use for a head tracker in a | ow cost

embodi ment gt %&%o?’g{sﬂﬁfﬁ%ﬁ@anr%'&{ﬁh&m)ﬂ Qé}eosctg) id, hﬂeaﬁ rteatt%aghﬁeﬁénaéﬂtcs Is

preferably a ocessor syste has qv tro system |t
will read tdﬁéaﬁ%éaeéﬂ‘iﬁi"é’sﬁyﬁy%lw %ﬁ@%ééﬁ@%\?%%@ﬁyg@d%ﬂh&vahgbnd servo
commands t additien mewisnis didpbsed ontheslispMve €0 a lbpérag@nl ywigin itssqaﬁﬁ&erded) by the

caneras an \qu%& i Y3 i i-ge

reformatte§ ta%;éosutsg(f)nt a%%%‘l’z%yqﬁﬂgﬁ %éﬁi eg"s‘?@wg? %@%9&25 dag' cated
above, it iPessidnberesl é?@ﬂ’@?@?ﬂléﬂb’ddi%‘m@eéfspbﬁe invention i s enbodied
using a canera that is p05|t| onabl e around tvvo axis, an azinuth axis and a
el evati onal i res use W|t he se SOl ¢ arranged
on a vehi c|Télng‘aﬁs g E%I%w%lgtex%o hatveaﬁg’gﬁg o edc‘{mls?oéﬁdﬁ [?1? resglug%rh?errpl at ed
to add to ahﬂ@rm@dumww@h 1&%@@@&@@&6@@9%@@@ﬁanendsnwémadmt@ed@w ce for

roll axis Ragkki-QBivaen mlilfuaﬁad\a@wedmrmyg@hlsﬁgg@@ﬂ oaerr @Jsﬂﬂ a$inp@si tioning a

control of _the .cane Q Acc odi nent.s of the
present '§ n\‘}fésﬁﬁ’itiB'ﬁcaﬁa ‘hf%’s ﬁhé@\lé\}g‘%‘l p‘é‘gﬁf’%}?‘%‘f:’%{;‘é’a dtrl% 35‘%:?% hﬁm s

posi ti oni ngisplay hoaiso qm@hmfat@bttb besashshatwhe freldnf ebect azsdmgc appwsiblksi:hg of the
i mage fromyifenCRUE B?w%%"fﬁletc%e}ag@%n gu’%&%@ld@fi}edthgném{tzﬁ%eﬁi"! \ﬁof the

i mage on one or nore of ated Int d of the
view of t h&SHes ab drerecs Wg’r‘h @%aﬁms 9 éiagor&abg? #aﬁﬁlsmw dFote | mage

el ements. As an exanple, the geonetric rearrangenent of the inage el enents
nmay corres recorded by a roll sensor in the head
tracker %a??gg?&? %pfgigéhgm$%ﬂ£%%$% i on suggested by enbodi nents of the
present invention is a head tracker or head follower, that senses the head
angl e of tITge @eﬁeato@me o@aafair E@r&f@@b@rtglaeiogé& &Be héhdfs@&tlth@(ﬂiﬁétﬁmbyhr t lhe]c
operator in a. na eani.n ead.to r t or. to the left
relative t %orﬁe cancgﬁa%onrﬁﬁ{s means tha g ge eq 21[1(2}1 actl‘ﬁeﬁ a%vl\ﬁatfes AGises n hﬁew of View
pl ane in c@Kﬁ@k@@ﬁQ@ﬁﬂ@dwgﬂhﬂuﬁﬁmﬁém@ﬂaﬂmpwéﬁ@1ﬂéﬁw@faﬁ$ﬁﬁﬁﬁﬁ)Sﬁﬂﬁhe scene
bei ng obsenh¥alers IRrd@EANYyGaYerS UeiddrOR: 8408 a7l8E of¥r AHREE B & Of the

pr esent |n§Fnt|on conprises a sensor adapted to sense the angle represented
by the hea novenents of the operator, reference to a reference pl ane
that is stationary with respect to the aircraft, such as e.g. could be the

natural flqgk nlafenef oﬁti;@oﬁé%rqé SontaM)i16Bd %Q%l(ﬁtﬁé’sghfé%lo s¥ cmclelllatl%gr respond

to an angl e betwe n ined for the vehicle a ane, or the
hori zon, ﬁ’ﬁ’tﬁaﬁﬁf@ﬁr‘%w %(fb‘ssl‘%‘p]?ﬁn oar %"é‘e%ﬁ’g‘t’ﬁf“? ‘I‘ﬂé“‘%”?fg?tﬁftﬁ‘g’ieﬁﬁebsel ng

obser veda "ﬁyane oﬁzh tompleth @okatdneelling fHeadvet " dopdiand fbeh coabinadeapipnansd whi ch
substanti a qSituated normal to the vertical axis, or a plane that is
suspended y e p05|t| on of the canera and a real horizon. The roll
conpensator according to enbodi nents of the invention creates an inmage in
one or nor e widetrdige ot diffetentRtlindlbelts eRlsAYiSt afay bb Qsdffiehameisubyg thehaid ng by an

angle & thebiRaSe Ml AEAUTL A Y ol 9381 (SR e faTEL2S before i

|sdrawnon §%R"angl e of a
magni t udfe OREES, @W@% ﬁ@‘ﬁdEd/PbmFWél WAIre Ob@tihﬁrgte@@@bwgtde”ﬂle choice of a wel

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

35 present invention.



9 by the head tracker, however, in the opposite direction. In other words,
if the operator as an exanple tilts his head, or possibly his upper body,
five degrees clockw se, the roll conpensator in the solution as per

enbodi nents of the invention will rotatg the image fromthe canera five
degrees counter clockw se before the inmage is rendered for_the operator by
bei ng dr awkhoepardier dpapsinigs is Peferably garospr Huieh ¢hay havevrsall epatrof af thecat ed

in a distaggenf rtpmztﬁa@d 8RMNRAd Reask §halind Hc BenbirstReARnYor AUGeSd {dhan t he
di stance bétween,t ras of the sensor head from stereoscopi c i mage

rendering, © @?ﬂ$§ﬁéﬁﬁ§Vﬁﬁ?%& SUPHIFEi ent to make the same rol | conpensation
for both i Waipedetwaen siltatatprovidedinethe chineras madjevhiasis tobapedidat! tathai st ance
fromthe s { - , i Stance
betveen.t o Tas oo a8t by PARCI (BhAR L AIGRT BRI RPRL S
rendering, or where the roll is large between the plane of the stereo

caneras angs trhﬁcawemabate it 1@@611‘5%@1@12@&& thed @E&d@ﬁeﬁtb@fﬁt@@tﬁ%ntlbﬂﬂ% diddied
corrpensatl on use i nvention r ster eo§co I C i mages

o e s preE et A TR Rt s BT bl & SRIRRRME Pafer
it is drawsxigmepoetidiys b apsacotaliube withéhascosor ditaeged qnshehwbmhz@ubd
typically Ql%vtng WP&tin }é@tﬁp@d t)&ratt@ L 'cxa@mgatéa Mehd t&at eerécﬁﬁEthﬁ th@nd

cal cul ated on basis a sense ég gl e and %fnce et ween
the two st ey @awep geghvenhien d&iEiGE 11 aXW?eﬁleBg}mﬁt 1i“§ Wae

conpensat i gad 9Froll H&s pauittdigKa bokt®! of thelcainbal abotiferoli sés. woul d have been in
the rendering on the displays of the operator if roll conpensation had been
provided only by rotation of the images. Preferably, the nmd point in the

i mge is séceuting tasmbpdimsoismf txberatenivhiventiarh é is,hegevérs comseraplegdftor ol
conpensat i gRyideol §§1‘§ p9§1t1§n15§ Ghi @D AU 8hah RO carksNRitALA cRBIrBHic gf'ocEﬂﬁlg' mage

woul d typically be 0|nt of (intersecti.on_of the di agona
rectangl e. ﬁt!h%%? © B PeEs tﬁww&am%?ﬁ e reﬁt@’%% abisemesvent i on

woul d i ncl unkeoran&ems?dre diqﬁ@swhztttarsmastett irethe dietdonii the vendofahdeparedr, e ng al |
operator c I ni s. The
Sgnsor heag@%ﬁ?%pg 19&9%'113&99%‘%‘% algg cfe eh{% ' Fﬁn 9%95&9' ﬂﬂg g&&n%%tﬂt:e

out door s, @ﬁa‘sréngfmenpattb@s@agﬁelaeﬁiﬁﬁgtdwavpﬂewomtﬁéa wettcatféﬁt ipageprdeflbg 2 t he

hel met wi t foit R8s MHedibad trBgkeRbhirt Bhﬂl@%yﬁ&ﬂ tﬁesdmmp@@ga@edt@ preferably,

| so f f trat L
pot ont 1 " EREvGepS o LRl Bvgiindp PRUEERECR I SRR S et

t he functi besl amgle ctfehaj@matst, recaaitgitine algl@wbiChttmfamaymstThe tiseeortorehect r oni cs
shoul d pref, mﬁcﬁﬁ?wﬁﬁﬁ ﬁ%thhé 8o 489588 oAR) ﬂHQ%éft J%ta%v@%o Hi‘é'o'an B Gfvidpe shel f

parts and at wo rIOFItlfe tomlitarize this el agtronué 10 In
an enbodi mERtoGwHAS BFOWIRHE REPFROT BiITW RIfRS leé:ﬁ%tmﬁé%&femm ¢ BiErdr abl y be
blﬁ' |t by expes, ldifeﬂhahzdﬂiesmw isChe bt dlb@éreé(f fathe thehivabwhithe ssggsaid byead and

t he oper at or ont e 1.Z ur ses, IS
cont errpl at 8:&135(2111'6:1 e rPre l mvgrgtt m&m%gs 4 gengﬁgr a@%t%& toa Eqngg th@ anglg it for a
test syst empresaeted byth@éteeﬁ miémecmelﬁhsf titeroe@ratfm, Ih‘éermeé@aurtrfaten@ﬁbplmq on for

an operati gﬁ@ts s%mh wilH ek c?’fmﬁ@'aﬁ@ﬂaﬁ é%tfchtaE'@ oPERSEDL tHeMARRAL fRIdr plahe | S
particul arl with a RA6 that is

n eratio
capabl e of © @ﬁ& ]ﬁg 8%§£Fgaﬁ Wgcﬁﬁf i&%ﬁxﬂ % 88 P OEM AL PO S ensor as
per enbodi defiicd fof tht kehicir\wad th planthe thpksrétoar thaf ndtivell p egists ol Sersvatel crf n
sensor sta .
Targer,  andorbobRiEb g e A GG Ay SRR SRR AR IR o
nore of a) wéaudm sybstentiafly ongitugiedpsrmel taghe watead ays. ofi afzﬂemeethtft ig spspanded )
graphlc |ng%gﬁﬁk@ﬁmgbfﬁﬁ&mﬁﬁiﬁ&kngmgjmﬁﬁ@hon of both systens in the vi deo
i mages for both systems, d) indication of the aimng point of each other in
video images, such as e.g. by use of different aimng crosses in case where
t he fi el dsToé rdihenmpagas wverdimpo arbodiments aiithe myehigomnerestenimuagae i ¢
transfer of,fargst. Malttga@]@att&edtgan%}xg%ftt@afe@atéﬁwﬂta g[b?‘ .o Hae near

survei |l l ance sensar acc diment's of the in y. conprise
a control PRpRLD ttriw%z%pgta?@ﬁst oPRer fhsy ameER @Y%Bﬁt@rﬁﬁ’lﬂétnég d BlsY &l such
that it pr mediﬁﬁat@rpﬁttthehngegnahﬁ ah@e of @ Alaghithdetatt doercspinasents anflet he
sensor heagaab?%% | east one of the axis provided for the sensor head to
nmove about J“R8 % é I'ously nentioned, in an advant ageous enbodi ment of the
i nventi on where the sensor head in adapted for novenent about an azimuth
axis and an elevation axis, the joystick my be adapted for two
correspondi ng control directions. The controls for steering the sensor head
is provided with inputs for control signals fromthe joystick, which
typically is one for control in the azinmuth direction and for control in
the elevation direction. This provision of two inputs does not inply a



11 reference to the position of the sensor head at the tinme when the change
was made. This inplies that if the joystick is in a neutral position at
changi ng, the sensor head would remain in the position in which it was when
the selection was nmade, and | ater assung other positions corresponding to a
subsequent manoeuvring of the joystick. The steering 5 controller has a

menory thaﬁ %%@%@&aék@f o ﬁﬁﬂib{aécﬁﬁﬁ%§ (Ej;hﬁlo‘-i %%rh&”?fih% o?,@x‘lg? and i's

adapt ed such that a sel'ection’ trac control erably

woul d | eadn exapipde *éléﬁw@@heweaﬁw@ibhgm@a@kertb@dﬂ%veg@grqeﬁ é}@clsmsmbe §<é1nsor head
as it was whantfler zﬁrtﬁé/éo%tfonsa@p‘é%m%ﬁﬁn?@ﬁts%% ihedntiaa il bR thoKsddeck. to A
further possibjlity r the sensor cogqrq by usmggglﬁjo(fstlc

conbi nat i ofOR* %Cf’cni‘f’éa yadeurpergupter PGk izt bt & BF BRETIG FEBIRTIIPT BF s

adapt ed sugderdtbely g d@lvnsinghaliplahat are provi ded by the head tracker and
the joystick are superinposed or added for creation of the control signal

that at all tines controls the position of the sensor head. As an
al t er nat i viggr sgnatioi hehieg heechctthatck brcatsi gnallistnde frve t;n@y@to'r bkadsthginal i s

provided t &Ptrsﬂ@rabﬁz lﬁ}gr%? Hall %&95\5{1}&' Be%eé?lsch 92?1'1 ethQ serfRbr

subtract ed er ence S app sensor c%ga control,
and woul d fé@regasc@nwc@ﬁg@ whdere, ﬁagp@lsmdﬁ%ﬁmmﬁ g mals@ thersatmg *lhi ch t he

sensor heaéi)m n@itfo%%ﬁl%tﬁ%nﬁ%e%%ss@tﬂh@cﬂfé%v&?e aleemﬁgmnéﬂateﬁlm%hsmn@t i's
provi ded ;& ge steerin

roller t he g tracker. 20 Further
Hevel oprre GO B 120 R B PN o0 T RE SHeR BONGFREG A P ent
Applicati chhlnﬁ\d@as QR D8, hehd E(ﬁdtdrﬂ)shb}ﬁwyagﬁ’reﬂtﬁlﬂngS& wR&a0 e zfoﬂomavgﬂ g h the
resent applicati ai mn e S ove,
P e el scr MRl et e hutd of IR SR B b Blit Sn SRR plaSE ST b S0y €
wi t h ref erncel tanpdnsatianrishe in erobahmanty |oﬁgiefihmmles f@f SLtctrp(aﬂqgmc:Lmagas ivhi ch:
Figure 3 ig.3,8f W@trﬂa%eqrt?a‘ﬁ’sl%’or%f ﬁlé‘a‘%ﬂ&?etof*{ﬁ@n?é sﬁ@f&fe)ﬁ't &Qﬁéwﬁ eHBlL

weapon station g an observation arrangenen accord e 1 nventi on,
30 Fi gure dsplpyyefithepraates ﬁélﬁéltanéamwgg%mlsalb’ hggp Wpé}d hapergivsd

oper at or andd WititNAEBRDNORRT @M @flated on basis of a sensed head roll angle and the
distance between the two stereo cameras of the sensor head, whereby it is achieved a
compensation for the parallax like error that otherwise would have been in the rendering
on the displays of the operator if roll compensation had been provided only by rotation
of the images.

Preferably, the mid point in the image is selected as the point about which the image is
rotated for roll compensation. In case of a rectangular image, the mid point of the image

would typically be the point of intersection of the diagonals of the rectangle.

A system that comprises an embodiment of the present invention would include a sensor
head with sensor electronics and a helmet having all operator control organs and
operator electronics belonging to this.

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.



Figures 5 A, B. C, Dillustrate schematically further synbols displayed for
the RN 35 operator and/or the OBS operator, 12 Figures 6 A, B illustrate
synbol s di splayed for the OBS operator and/or the RWS operator in an OBS
devi ce according to the invention, Riogure 7 is a partial block schematic
drawing illustrating the OBS systen1according to 5 the invention, adapted

to COOpera}%}y Iﬁﬁbdﬂné’& ﬁeéﬂ?ﬁ&&%&%@ﬁ% Héor%%&i%%ldtapﬁ kra bcégllltﬂitrate

schemati ca ageorre ren errng 1n a three di mensi o
space gr apipeaireptappjeeleanscst o be di spl ayed for the OBS operator and/or the
RWS operator, 10 Figures 9 A, B, Cillustrate schenmatically fed angle

driven rotation of an i to be dlsplayed for the OBS operator, Figures
10 A, B, Clh¢ 1%%?@@6%@&&@%%1? Fhe apdaier pyt iSrPﬂatetT}Prl*é%d tehesdsobnal

space 15 S&éfb@is&aﬁ@] ﬂsurgdsdes gbbmﬁém?l@teﬂtreﬂtﬂed @bj eatl sinvpié Bs kaeiMe f@si tions to

be displayed.for t nsi ona erator, . and

B gur e 11 FAER BT e 2GR MG e (S PR e oOhetRIeERTP P Eah ORPPhgenrent f or
gener at i ngsdwidmiagen operbtimabpeteat.or di splay to conbine real tine image with
real tinme objects in 20 two and three dinensional observation space.
Reference is first made to Figure 3, to illustrate nerally further

devel opreniisarpgmbamopST iespresenissertiinn i partipnlashy a&wtedefﬁémpkmgm@asﬂﬂy an

| nstall ati oRoddriof e RWSNIG! 2 oD 1emﬁah§hggw@fg%ﬂ%mr5@wne%po with

arrow pointing torig i ndi c t|n art. o tem constituted by the
observat i oﬂbwgﬂfl%ﬁ%@r AR FRPHY mtea st dhg W%lm%%e ORRIAL of Hiedted weapon

st at : fm E Rf!?kwhfiem ésérﬁoﬁ sh@ysh@ﬁsmitﬂ@ﬂtde sl ¢ell @@nduoﬁfan% Hﬁteﬂmﬁmdm% nektf‘tafgetgﬁl’ ef 3
1S | ustra aacmmnlcal est abl i she e ar
contr ol unit Tl a S g RS ThE RIS Saghtr B EAns So8G 4 REDene

system _Typitccrad)ﬂlyb) polrein@\WB efs0d dmﬁﬁcrpmn ®bsiry o prapbie iadisdtaini dfitzepbiptiag or m
105, typi Cgﬁéicglégﬂ%‘f‘ﬂ%esggp%yﬁn Ak cf‘es%ag 0P ot &em? 1?d1§a%% Qf

arrangenen ypi Cc y conprising ay VIS on ca p055|bly an
i nfrared i Amingpeinbeliash otheningfideoimagen seelhesreng. byhise pédﬂéﬁﬁéﬂf\t\é@zﬁéﬁ station

100 is coniogdek abéRe WheRNHO H@Id@bpfhell%ggestcﬂéﬂﬁldr)é) BY ats@a®f oBsdnfystick 140

in comunication wth the contro [ erein trol unit 130

woul d i ncl HHEMERG RS o jArae e %ng?es%ll‘"éf? lange senser W\:‘E“ nggat or 190 an

i mge required by the
The near surveillance sensor according to embodiments of the invention may comprise a
control input from a joystick. The joystick is contemplated adapted such that it provides
control signals for controlling the movements of the sensor head about at least one of
the axis provided for the sensor head to move about. As previously mentioned, in an
advantageous embodiment of the invention where the sensor head in adapted for
movement about an azimuth axis and an elevation axis, the joystick may be adapted for
two corresponding control directions. The controls for steering the sensor head is
provided with inputs for control signals from the joystick, which typically is one for
control in the azimuth direction and for control in the elevation direction. This provision
of two inputs does not imply a limitation to only two physical inputs, as both control
inputs may arrive to the steering controller as multiplexed signals in one and same
transfer signal between the joystick and the steering controller. For that purpose, the
steering controller 1s 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



35 imagi ng sensor 120, and to provide-control signals to the renote weapon
station for aimng the gun 105 at a target or aimng point selected by the
RW5 operator 190. 13 In the further devel opnent of the OBS system 200

accor di ngwigebdif-dzpvention, a data exchange interface i d5odiof4h ded in
the control unit 260 of the OBS system of the invention, allow ng the OBS

system 200 of the invention to exchange data with the RA5 control unit over
the interface 110 of the RW5 control ugliot 130. Thereby, the 5 RW5 operator
190 may be provided with information about the parts of a commopn scene that

may be obseipgbcdy tdspBASPhe laloeal Qﬁh%e%%‘%ﬁﬁ%&% n%a%@ Bfis the OBS
get, . an

according to the 1nvention, to enable handover of tar even handover

of cont r ol 'MBYRSHDA pthe joypiskinin agieuisal positer At RPargiRe. BSSCRsPE heah e r ol uni t
260 from t hangin @i he positdn iflvehidhdaadasmhdn 1R Eelatioh has oBfe, afpelaad assufmas tracked

by the hea Lt . . Jalop tor to
determ ne 9 H%éphﬂgsgﬁe(@? ?éﬁ&?é}&\ﬁ% té%g e p %??%Jrlénwltg%og %51_ Sgé%gllh ect ed.
| nf or mat 1 ofeRKtsahse MEpdint feserdRING sewsat pestitiapivhenthoselngtion Ka@adg3ndy st em
co n; rol uniig a(lﬁﬁl@d isﬁcfftaaialsbmk;ﬁd)a&égoemfmﬂ gacke c&fﬁioﬁiﬁielf@iblﬁlgbﬁl\d/i%dg&o sxést o
to draw synho [e iye dis units.of. the and the
di spl ay of : %sgﬁ Ogg dtsﬁllufgs%ggof%? P ?shtéol%éé"eosﬁg?oépﬁd,%ﬁta‘ﬁ%e?%épossi ble for
t he oper at Grayique s{priipn atas alade fdr weisg the jewskigh direction the other sensor is
poi nted, and, also to slave the renpote weapon station to the OBS sensor, or

i . 20, Refer. i de t jgure 4, A .B, C._f [l ai ni
Uhe or ah; B GPR G L R SEEPORS0 RSB BT PORE FpvEis Teaghnige hbvi dea”
via the di ¢piteyd ghckehés DBShogerap oonthiadiswdatte@Ssh thar canrel GBSIssHistt em
operat or 1t QredifodiBlO T naQtkicd i el RRLHOD. sth Mo lba' R GaRUForsenzen 120 or

ce to figure IS

t he RWS ped talt{lfg,l I'm 9 Firs Wwth |

expl ai ned Pﬁaﬂeé’P’E 1287 taﬁé‘Fg fimes Goapls dheRoaisign oEheseisar head AAsAthg at a part
of the 25 ahkensivehoreivfitise hwad tricket dignal brel tle fystidkasgral ispheidetagthedi spl ayed

f th : t] P ool | t ed
or the CBSeaRs! ahbrer G SHARKARL&H %@ﬁg&@;ﬁg&%e% LR By ol | ocate

centrally in the 1 mage Imte rget rectangle, "while the

ci rcul ar aiprlisg fprohntensgriised canal aed wauld e sugheprize] test besic @PSitioReinRWS.  Movi ng
?ow frolml Firglatfod t4 whidhGh&iegbir e iBdirbdie @iarﬁoﬂgaqd&ﬂcef@fihﬁmsnmﬁ}\ﬂs sigh S 10i20)
typically.corr. | to the aiqn irection of the sensor

has shifted fur ficg@r}g\?%}%“rngézﬁlgﬁotnep@’?getg%lﬁe r%rga%ﬁ%’l nt of the OBS sensor 220,
to the point where the aimng point of the RA5 is outside the field of view
has di spj ayed__t.ao.the operator illustrated by the larger rectangle, by

di stance ex. outside the inmage, illustrating by an arrow on the | ower right
hand side of the boarder of the inage, with a first length Y. The arrowhead
i s poi nti nguitier devklomumisonf theomadisidosadh by Hetapplic@BSn the Norwegian Patent

Application No. 20073983, filed in Norway on July 31, 2007, from which the present
application is claiming priority for the aspects described above, are disclosed in the text

25 following this paragraph, and are explained with reference to the further accompanying
figures 3 through 11 in which:

Figure 3 is a schematic drawing of a combat vehicle carrying a remote weapon station
and an observation arrangement according to the invention,

30
Figure 4 illustrates schematically symbols displayed for the RWS operator and/or the
OBS operator,

Figures 5 A, B, C, D illustrate schematicaily further symbols displayed for the RWS
35 operator and/or the OBS operator,



35 operator should saove his head clearing the head unit 275 in order to
again see the aimng point of the RA6 105, 120. In figure 4 Cis
illustrated the situation where the angul ar difference between the aimng
direction 105, 120 and the OBS 14 sensor ased

whi ch di f?gzgél&gg {?é\sobt ai ned by the RN FCU 130 and/ orzlg:?f h‘?zgﬁjéfmg{c;’ntrol uni t
260, by the data exchange interface 110, 210, which is enployed to conpute
a longer arrowhead to illustrate the larger angler difference between the
aiming direction of the OBS sensor 2202and the aining direction of the RWS
pI atform 1?%&@? ]Pg%li XtPAtg %is&%}ﬁg@ﬁ"f& e@ESO ergtrog (ert ﬁ%‘” ed on an

i magi nary [ 1*nhe raiwn rom tthe cen poi n e rec angul ar -ai mng synbol
to the cenPpeEapbign S deviceapeasdingio e MVARi®ynbol , which, in the situations
illustrated in flgures 4 B and 4 C, would not be visible for the OBS
operator a at ed out si of view that

di spl ayed \?\)gfl i nistaﬁlgIt F glﬁ%k fcﬁfrﬂgtccg?‘?&g&)‘ %‘rﬂt@% th? égls 4 %téﬁ?élﬁ‘éﬁﬁhggt f t he

t hree Fisguthednveniion, adspteid cAopEG@: Wit patenfaratiagem@hsystad® to Figures 5 A B,
C and D, for explaining further synbols provided to the operator of the RWS

on the display of, t ) FCU 130. .This scenario o illustrate the

gr aphi cal \%?elsgf"5E{;%%ﬁt%scg%wag}hmﬁﬁwgngmﬂda&f ﬁer’(dﬁ‘én% €15

vehi cl e 500imédnkiosdt lsmcetgraphi’chll}aoﬂjmhg dapghel far he ORS epeenicexhdfon ther ue Nort h
headi ng N, pwird Bpdfir, RA6 100 pointing in a direction angle a 2, referenced
to the heading of the conbat vehicle 500, and the sensor 220 of the OBS
system 00 of the invention making observations in the direction at an
angle cc 3F1@utels orée ) €Cilludtentd deerherall nfpd ahglt devenotitibn ved elage ROE 20 Figure
5B |IIustE thFhQ d;l@ér%%rrbols drawn in an inmage required by the OBS
sensor 220 a sp ayed to the OBS operator by way of the display provided
by the head m)unted unit 275. In Figure 5 Bis shown a scenario, and in the

upper | ef t Figatck 10fA, B€ iBash@RRchdiitisyITIAE fenli@ingih @ Vireld Meheh 86 11 @p@&l on about

For " br ot aPbely Basg Rt & ot Sy aBisH O ab b s R PE HsTieiy Bstoo o 1 or
di spl ayi ngdmmwtmmn@fwﬁfe&%@mﬁ% end ndi cated by the letters AZ, while

t he synbol s for provi ding informati on about the el evation angles, are

mar ked by the |lette r det s .of the overlay.synbols drawn in

t he i mage ’&?’m i‘%ﬁ%’%ﬁgg‘ﬁgﬁ Hl Fﬁ%ﬁ%‘eﬁﬁﬂﬁlﬁéﬂw&%wﬁ&égﬁfﬁé F%€or are now
expl ai ned i intage of dreapemt @B Aisply R cumtese HalGimnithage BithFeal silne aects inef er ence

to Figuie Bvdand BrefYRhaakinRs oHES-AkibS ket he graphic overlay drawn in the
i mge di splayed to the OBS operator for displaying informtion about

poi nting angles and angles of the vehicle in the horizontal claim here
referred tBefasnewisifindtmadngl BgimeBotorittstar. geheralnfuatlvadteigpatss eftedi ment  of

the 1 nvent b o il oSoBRL & hdnidh WREANING 1320 TA0PS JoReR! PRLION. the
g 500, wherein reference numeral 200 with arrow pointing to right indicating part of

25 system constituted by the observation system 200 according to the invention, and a
remote weapon station (RWS) 100, to the left hand side part of the drawing. In Figure 3
is 1llustrated that a communication channel is established between the far control unit
(FCU) 130 of the RWS and the control unit 260 of the OBS systemn. Typically, the RWS
100 comprises a gun on a stabilized platform 105, typically movable about at least two

30 axes, and a sensor of arrangement 120, typically comprising a day vision camera and
possibly an infrared tmmature 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
commurication with the control unit 130, wherein the control unit 130 would inchude
the display means to display for the RWS operator 190 an image required by the

35 imaging sensor 120, and to provide contro! signals to the remote weapon station for
aiming the gun 105 at a target or aiming point selected by the RWS operator 190,



35 vehicle 500 is maintained as the reference, typically by maintaining a
vertical line in imge as a reference for the heading of the vehicle 500.
Accordingly, a case where the vehicle 500 is heading in a true North

di recti onwoMihgfl-@i rection is indicated by the 15 arr apital N
letter in the scenario illustrated in Figure 5 A the@{@gwf(ﬁ?ugtrated in

Figure 5 Cwth quadrant indications N, E, S, Wfor the direction North,
East, South and West, respectively, would be oriented with the N at the top
and the letter S at the bottom to indidcate to the OBS operator that the

headi ng of th hi h. Thu turnin he vehicle
to the |ef tIn gﬁn& &ev?logmé% Oflﬂﬁﬁé af %Sr?eérhl\%ée(} Ef'c(‘)mtd %ﬁb%{‘}ﬁmu\%ﬁn & s the
scenario i F*qhsmgeaﬁteﬁaqerilmiwﬁed@dmhet tratralyricI60mf drd GRS systanhef themge woul d
?s sume t heuafteﬁtsdgusim?ﬁg &etmt é%?tei&im(ﬁ'og u{een@nﬁm W éx'ﬂh E{za&a 'inﬁl!h%h& ar lr ying 1t he
our conpa I rectjons.rotate angle a
t hus i nfor%ﬁﬁ% F Sphie Lptga c\ﬁéi Pﬂtg‘ It‘{mé alﬁé'ﬁ D% B5757t hat t he
vehi cl e 3 sR#S mtsattun Wﬁwmmﬂdmmmatlmuh@e pfrtssefta cammangl e a 1 from
the true Neghbgdi herkd &mmé\sigy meqa@br umf&rtmm%wﬂﬁékeh&gawohﬂet he

poi nting directions of e weapon station revol weapon station
system 1000§§CP°?%@“%H§@FWFFW & 8 th@J‘HiOBFr thﬁgggteﬁgkﬁﬂ%ggﬁogez@ of the OBS
obser vat i opomsiys tsech tRAGnfofmathe prowidmithivale QB spatax icosreb it 60 £shaped

ar r owhead t f 3% I tform 105,
and a full b%éﬁ%%f%kfegﬁ Pﬁt?tfgame ﬁbé%}ééﬂa&%& tra|I¢pgd ﬁﬁ? g%gzrnsoe? head 120
of the CBSAEHWEEHEtLYS13BRWIECIe OBSwRIatey to ¢eiepe thy dir¢ction ip whigh theanpl e of
Fi gure 5 CRWhglatdirmi 105 stbuleokt dpectaf the weapons platform 105 of the RWS
system 100 is shown by the reshaped arrowhead ai m ng towards West, at an

angle a 2 counter clockw se referenced to the headi ng of the conbat vehicle
500, whi | elnfermagpsexsbprashbetiegt WS sontyd kinii g 39 evdithd ©BSryst8oontradt an 20

anﬁl eI a gogﬂum(ﬂﬁlf& Iﬁﬁléi/\bys&c%}f% o?@i@ﬁﬁ?ﬂﬁ% i?h@é éﬂenmm‘ﬁ gmold e Conbaz
vehicle ondi.n s for_dis or p0|n ing
angl es i'n f“ﬁ%cﬁ ?ya%tsgfhl SW% fitq ‘B%@B‘jfa% ?‘%‘P mﬁg set
for displ agherﬁ@SecwaR makmgitmomktlﬂﬁnmee:fperaeom&dato@ atlaB tioms & whiaine of t he

conbat vehuﬁé&oéﬁﬁot&r sdnkotst g@mq dn. fHéOH By e r wedpdiERaRedngr r owhead
e exanpl e scenario o FI gure 5 Athat the

of Figure g)lagln icates int
weapons pl oFP: O5V6F V¥R renpte weapon system 100 is positioned to an
aimng direction of 45 degrees up with reference to the base plane of the

vehi ¢l ex30Rorthibd £ nblGn (R A QrAZIaQ«[If&&g@%@%@mcm%ﬂw a direction

of O degrees re erence to t base pl'ane i ndi cating
that the CRSvidedigprisgariqngn Mﬁo@?%wﬁ% Peevadedi vieweidsalazof BwQBY ereraer t he base
pl ane of t h&d\uﬁhmi for BB T bty oR@4iSr 1o Yifdeskdaboat tﬁﬂi@ééﬁdn ammbﬁ | ustrat ed

| Figure BeRi el By NG ATARIRL LN ahagh lle SheatLOn NGl S

nmai nt ai ned ro +90
degrees asAst&tplaied e suation Mbgregheirepete wemom glatidieispiRiag pﬂ areet qffthe

25 scene which is within the field of view of the image displayed for the OBS operator.
The substantially rectangular aiming symbol located centrally in the image being
limited by the larger rectangle, while the circular aiming point symbol indicates the
aiming point of the RWS. Moving now from Figure 4 A to Figure 4 B, the aiming
directions of the RWS 105 (typically corresponding to the aiming direction of the RWS

3¢ sensor 120} has shifted further with respect to the aiming point of the OBS sensor 220,
to the point where 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

35 operator should move his head clearing the head unit 275 in order to again see the
aiming point of the RWS 1035, 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



35 the vehicle 500. However, it is contenplated to provide an additi onal
graphi cal synbol to indicate the inclination of the vehicle with respect to
a horizontal plane of the scene to be observed, or to maintain the zero
referenc f k illustrated as drawn from 16 +45, degs +90

degr ees ?‘r’f@’ﬁ"gﬂtrﬁ’é@% D to the horizontal plane of the ?urrouzﬁﬁ?‘”r(\’%zggand t hen
i ntroduce a further synbol to provide information about the inclination
angl e of the vehicle base plane in the direction in which the OBS sensor
head 220 is |looking. 5 Next is explai nEY the use of the angl er information

provi ded b¥cik&92%s§%§éa§ém ) h(afffeh&%e lxsrh\f)%!\éd a?{‘?%m@qgé %rtt%s\sr enot e

weapon station and 1n particular the weapons 1p 1 10 100.
By way of (R g niSCiaE feia cxehergs inerace 11§, 21 whichvgemplpyed teont r ol
unit 260 okompte ORBgsYHicRMedNQ iRtratchie Rfddr 1R0erqifférbRcherRbe theRaRaR Station

system 100: r Lon. syst.em .100.]. S t adapted to to
be control Fgﬁ’?,&g}rgt%%\%ggpquﬁgﬁ@gaﬁ%gfi}%{:ﬁm‘lﬁfmﬁi]{c‘“ﬁgpﬁ’g%%ﬂ or head 220
i s poi nti ng20-drypicaldy. & asromibsed is drgyosirtrpnsisead cnfandwegifarydine Hewnifroncise t he
OB|S oper at e ﬂo&t@f@zrsiraﬂﬁ%wai flmﬁﬁgstyﬁm ﬂaqhéll&én&g péﬁvbiftﬁe &i%gtarqﬁeﬁngte usteﬁ EO
sel ect an gj nt W thin [ e dis e oper.at or a
may be Iocg%”g%aoqtgj‘lvﬁfg%ruéHielsﬁ}uﬂ%?ﬁ%ﬁ%aq%ﬂﬁi%@mgﬂ%m%é 51 Wﬂgf‘ P%tﬁtfdg?webe

| ocat ed i nfariiee @BRoperatpnat they woild b hegted iontsidedheciieddpf Gew Ithay Stdisplaed i n 15
figures 4 Athl h&fraht 1RQrAEPOHIEBRbrOF 1aF SFRE shegnAdapted to
be controll éd by the ilnf or mat’i on p%ecgvicotle by the%%%ﬁ ys%i%’%ontrgll uni t
280, th¥ R&S system operator 190 is provided with a control elenent, such
as for exanple a push button switch, to allow the RAS weapons platform 105
to track t . : : | |l ed for
tracking tﬁgfﬁg’e%g%é@?a ggglég%sym#g%ﬁ)’%ﬁ?@%&ig@ﬁ?ﬁwaﬁto’track and
fol l ow t heP ihe opgratppef the § Wiy on the dipiy 9hthe &S FEAT 130 Rbissepmatiead gear
275 by wayusgki tb Himsthaachegemhichl aeley syirtdls it BieovwaBs € alAQkvidRage @fmbat S

di sposal, a E r.similar,c rol, element.to control feeding
of dat alle r ggrnﬂﬁg g“ﬁ%&s%&nﬂggﬁ%ﬂ% f’wﬁlr? |%¥ 1’5%8&3\1}?%1 ¥ %%Fg%ga&ﬁ?ﬁﬁ’i cation
i nterface ¥ith thelRWStIH0prtipgCiy adectiomiigne 2hefRumsedidhohadsizaf fher m 105 to

rotate aut esbd:&aitly 500 b€ i3t P10 §¥3hd OBE Q?st&ﬁ'?f@% gf&@ﬁ%\jeﬂﬁbna}ﬁal&@e oBS
I,LNC e sSensors

sensor head, 220.. The apon_statiqn .platform es t

120 with agbdslfﬂr"'éll °oh @%&8?9“%8?@? ﬁ?}o"f“ %epwﬁ{tpg%%qaﬂxggggg@&?p # finder is
provi ded abehdcle 0. he FCU 130 and the OBS control unit 260 to control any
aimng grrors to conpensate for any parallax errors due to different

ositions qaf t apon station platfarm 105 and sensor 120 and t he OBS
g ensor hea 1gureh5eB \ﬂ?usg'ates t?le over?ay sgmgols arawn]in an ?mage requslred by the OBS

sensor 220 and displayed to the OBS operator by way of the display provided by the
head mounted unit 275. In Figure 5 B is shown a scenario, and in the upper left half of

the screen the symbols for providing information about azimuth directions, and on the

25 upper part right hand side, the symbols for providing elevation angie information. The
graphic overlay symbols for displaying azimuth angle information is indicated by the
letters AZ, while the symbols for providing information about the elevation angles, are
marked by the letters EL. Further details of the overlay symbols drawn in the image for
orientation in the image provided to the OBS operator are now explained with reference

30 to Figures 5 C and 5 D. First, with reference to Figure 5 C, is explained details of the
graphic overlay drawn in the image displayed to the OBS operator for displaying
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

35 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



30 220. Wth the RWS operator control elenent, the RWS operateor 190 may at
any tine regain control of the weapon station to aimthe weapon station
platform 105 with sensor 120 to aimin a different direction fromthe
aimng or.l ooki irection of the OBS sensor head 220, The aforenentioned
function ?é“@e'ggggd to herein as the go-to function.Pﬁﬁ%QMW%@“ﬁ%S system
operator wearing the head gear 275 may observe the 35 surroundi ngs to | ook
for targets and automatically provide target direction information to the
RWS system operator 190 who, by enablihy the tracking function or go-to

function would allow th ons. pl at f.or. f the.remte weapon station to
WD 2000/ 01 PESTHEH RIBEE NSRS 76 LErca B P REY PHEES ST iihg poi nt . of
the OBS serBwtratedanFizee 5t© withhgealirant endicationuiNy B &, &Y fetthedivetiocreNoaind f ound by
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r@ﬂérchpteto%\?}\ﬁ}?tﬂs\«gﬁlfﬁ%ange ,afxld?g?gial%ég ik ?%Ehgéﬁ X th%gyrﬂﬁ(ﬁ 9
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interface 210, 110.bett%§n t.he OBS cgntrol unit 68 aE) the FCU 130, and
Bigh e pLthg

adapt ed 'SudFOPHa indiRE CEPR e SE150F h5ed 33 G SYHE di rect i on
i nt o whi ch 20hés I0BSnS esspentivhlyalh tRR Exaingld afdk gurg 5K theatmingrifreatontdi¢heoper at or

20 keeps t t bl i is

functs on, - (ebaRpi@lonf 107 e kS oPUALHOFR end e R Bl drndell B ch
enabl es t héBRZIRTHG West B Ap 2B8e HrecoBBiShrlAEHER FeBRnSHH odhe headwgiohtbsi ned t he
press. To epsbatechafeci0y, whilesh@OB8Gersnd hald9a0 idieckpetoatar@nhofodtihe: aneapons

| at f 1 f - at ' FQvided with
Purt hor w e o ARt e Thir bl e WY AR R e RS i g
function. Reference is now made to Figures 6 A and 6 B, to explain the

provi si on aor@kmpbing @) the ¥yHELS fod GapAyin@ 20M8E bayoihthgl @ik FRg@e beephinayed to
t he operatar, toefco%lﬁgtv%e §tae$rt%00 %hi S%Efotr%?s fan%ge di sd%l.a ed to the R\
oper at or 1@6 %f e s%é t'e ﬁog‘jym 1 C playt

CleVatidn ithgation
referenced to the base plane of the combat vehicle 500 is illustrated in Figure 5 D. The
25 reshaped arrowhead of Figure 5 D indicates in the exampie scenario of Figure 5 A that

the weapons platform 105 of the remote weapon system 100 is positioned to an aiming
direction of 45 degrees up with reference to the base plane of the velucle 500, while the
OBS sensor 220 is positioned to look in a direction of 0 degrees referenced to the base
plane of the vehicle 500, indicating that the OBS sensor 220 is looking in the direction

30 parallel to the base plane of the vehicle 500,

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 exampie
from +45 degrees to +90 degrees as stationary to follow and be tied to the base plane of
35 the vehicle 500. However, it 1s contemplated to provide an additional graphical symbol
to indicate the inchination 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



30 synbol s are provided and di splayed as they are "attached to" own forces,
and which also include a text field for identification information. The
synbol s are drawn and di spl ayed as based on the geographical position to be
known froWd RbHsABLi on sources that maintain updated ghquWade§e9ar aphi cal
occasion of own forces. 35 Corresponding to synbols that are "attached to"
own forces, the synbols may be drawn to indicate other inportant objects,
such as for exanple pre-defined target? | and mar ks, inportant buil dings,
etc., with a corresponding text field 6or by the information. The 18

synbol s of . I i | : i st em based
on geograp#i%;@%%ftgpnggﬁﬁ%ﬁ@ﬁ ?E)? Fdé@gggﬁ?ﬁéﬁ? %M% ﬁgﬂgg‘g{%ﬁq&{l %ys how t he
t

| ocati on ofHHE" fHTodRee & pRpoldo pryHierRigrmirabed the wllggtomanglact i ve
mar ki ng of obtheeehisle bBye pisienig thehitrectionge whichdle OBS yersonSeati 180 Isdseiting. ange
finder provided in the sensor package co-operating with the weapons

pl atform 105 of the renote weapon station system 100, arid also the

di r ect i ohalNest s erplaipedine ype efiiee anghes srarmating depisigd Ry hecABS pystam 2hefof

obj ﬁct sf obsteriveshtion fdrhﬁnt&ﬂﬁxﬁgethgeéfnd@nﬁwlé@ioﬁ@mim%d iigfpam@maf @tﬁ @leapons Pr ovi ded
with a fun te: " N to. 10 an obj.ect w.t ition
determ ned%gagﬁﬂ?]éﬁ%gﬁég,ﬁ%mﬁgo% %@ﬁyagiogf}ﬁ‘%{?tcé)mﬁ%c& 81‘?5‘{)%1?38% ﬁph rmation to
ot her uni t de®isehthelrantrel pait SGhpiohe ABSEywEm 200 andiths FICAY B of thetthmosper at or s as
overlay synRepsh @ftiohRPGas 100, B @R telyeapbtLithti A st&RN OO isSfurthdd aBapl@io

corresponding to.,what expl ai ned .above for, a go-to . fuypction. or slavin

of ¢ ho! B PhEaSBHET Br-f FiarsH By e aForyOF Reviiel ereir b 220 Roitiog oy ¢ he oBS
sensor heads 2Peptionhepgpasintd ofiscofromtthatin ¢ase tatCBHopwittedispoovddddearituni t s may
al so be usegiePpdil@aPddiR iR da$ bE Qfeddo Qéléc.‘i’ﬁﬁﬁfnﬁn@gdi{ltﬁgi‘&{i tHemygAapons

pl atformof.othe(% né?‘éé to targets nmarked Cﬁé usin af orenment i oned
function. ASPigye t?:%‘p S oprafgr Bagmay bedopgted Eiffeweplly fromdbe pipung symPelse A t he
conbat vehilblsgatbd® ROo@tahMn dectemid part dfahOBGgs antho exaydé dhns206] af t he

i nventi j [ ' j ' ' ipn the

foregr ogﬂdlﬁg%&eg?}élﬂgl%gﬁ?%ﬁ%%ghé\%?gv& omn/gcri%lge%%%ﬁgﬁs%rgfg%%?égq?g%at ed in the
backgr ound SoRFnliee by Hretiprpative paTvideddydbaBPispstan cmtepl prit 80AtheRW8pr esent ed
by on f or cegsténioperkioOVa ip poivide® Withla comgd teledtnt, Bk ds Th:Qiamble@pugbout t he

known posi {j : k}o ' BY<Re.obt ajned frnom ot her rces,. such as for
exanpl e a %E@@os%%: ’ tgl%}ai%‘ggéec or d i“ﬁeap?r_lc’); p\%\% |°§rﬁ 1t6 géo %ﬁ#%eoﬁﬁggge“fﬂfo}tﬁi | be at a
certain pos#q.ihenghe B fesysiemmie coahbiddir travkivena PBA sensopireod 2Ybavbich ithe system
to dr ?Wzﬁnﬁbhr@\ifs@f&aﬁg’ecﬁt}é rﬂ_@g& azﬂsf?uéw u@tlﬁwes.gpﬂs Bf {RdGed &&ﬁ@ogé ﬁ)ﬁbrgééf e 6 Bby a
circul ar object n | I flcation | ndl cator Sno e sergeant 1s
| ocated in“ .n%@gﬂ‘gﬁg%% %@t th%a%#%e}e&ﬁﬁﬁ%@&feﬁtz%éh? @?é@?ﬂﬁ’ﬁﬁgasfﬁe
| ocati on i hisgrspasal e pudhduitidn beitehealsintilameoritng aleiment th wbmraritetliog ofdowi ded by a
30 communi ggt] @@@@sesﬁ&aa%a%z W52 D66 (i 1Rl LLRERuAG of n@erﬁlg&ﬁx $ig 200 in
t he vehi cl ﬁ’r"ji%qﬁ fuc as m(%ﬁ | ocati on trﬁgéferred by radjo to the OBS
syst em con b G o WEEPH RIS (o odte gHOPAIGHK# ¥on and
i dent i f kcapoioting mftbe saatd drecimositickedBS varsort Head 220 The RW B iveama stadolr aw t he
over|ay sYghgbed SoSRONub e SALASPIY wlPE B4R FRUAIWHRR idBifiBof Frof1OWN 11
g the direction finder is provided also to the FCU 130 and the OBS control unit 260 to
control any atming errors to compensate for any parallax errors due to different
positions of the weapon station platform 105 and sensor 120 and the OBS sensor head
30 220. With the RWS operator control element, the RWS operator 190 may at any time

regain control of the weapon station to aim the weapon station platform 105 with sensor

120 to aim 1n a different direction from the aiming or looking direction of the OBS

sensor head 220. The aforementioned fimction is referred to herein as the go-to

function. Thus, the OBS system operator wearing the head gear 275 may observe the

35 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



19 the terrain in which-he is driving the conbat vehicle 500. When driving

in a foreign terrain, the image of the terrain is further augnented by

appl ying synthetic rolled science as overlay synbols on the i mage provided

to the driyyehesdi@h €xanpl e by using the | anguage of t R fid-¥&lumaARd

optionally, position the rolled science in such a way that 5 they are

al ways readable while at the sanme tinme indicating the correct direction for

driving. Further nore it is contenplat to include a three di nensional

"rope"” in the terrain to show the planhed choice of route through the

terrain. A - I ' I . ©, to show
Hﬁ&%%%%ogtﬁ %%%1%%g \ygﬁ@%gﬁg @fBugr %ﬁﬁﬁ‘ﬁ@é&ﬁ tQ ﬂgmtteaﬂgteel rg re

the direction I n er ogtl on, a mensi onal

"rope" couldeBEPrdsdiand Pund by HefRBasPEHORIPE P S SyTHEBL0S.dor s, {fS ver
t urni ng hi someaplated thap dic ROBE lopartieds | S0Wroeiledmy sbiencudeliemattalf ttesusaofl ue for a

Lurni 19 baglted oLl LM HORLaHSH 7 ool SXAIRLERLEIIOD 10 0 base.

The three dinension over | [ ‘als e provi ded based on
i nf or mati oiverpaePltiER 10eHialpued haErTglatng (vvardse ditgetiangdefegmiped by shaanned t o
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the route | on I advant agequs .. e [ Opes. ., L0ou e 11 ngui she
by draw ng“ftﬁr_gacggmgllg%?tﬁ f%f?sﬁg‘&%ﬁe %15{7088’? g“"‘?&“ﬁﬁ‘??ﬁeﬁf SeS?/Oéwlhf’%%/ﬁo@St he | mage
provi ded byodking asddundito ed@L2D0 mey omprespling e dedgrephmehpawsttioa byrid to

di spl ay th%/a&f&f?&g@dp'ﬁﬁ!aﬁéo%}aihaéé]@ﬂ@t&fi{\w%p&ﬁfo? pais bvvideatNera @paance the
i mge in case._.of |

deran < of RGO AL Rt e R REGER bp R e “BpPimed i

nmor e det ai leorrddpoitlingtodhegroerapiicHicgurdsatds pkpviBed.C, t he overlay graphic for
orientation in the OBS image will be explained in details. The system draws
the "overlay" graphics in the 25 jmage field 310 of the OBS, which show the
ai mi ng poi ntvo43gliges prfemeficssiaying effae Appngef thoR WS wepost PIRFRIMRAS oD f f er ent
synbol s ar éheusmihgfpoint bhthe OBS Bfiomeve it isebe@dmpiddibn: fiei GBS opavidot br the e

11 St 3 edoby oL B ARL B KRRk, A0, ANA.AR0.L 81 415, 88, Sepsgr 220 and

t he RW5 sensor 1 respectively. Functions ScCribed”are dependent
on that thef fxstigndate FReresgsingttirpgdoniatghistbbe senseicicah gl ®is 2pingravehg to t he
33 posi ti oftge @Mgﬁkﬁlﬁﬁéaﬁ@xﬂ_ﬁﬁ@fmé beo, mb@%&aﬂhek}m][ﬂoﬁ%@fuﬂth@aaﬂ@&@m and ded
that navi g at escrl bing.,.t rientati.on o 1e.venicl.e are provi de
to the GBS%_SE%PQ . *_” o?ﬁmgﬁléagmgﬁgyﬁ%ﬁliﬁafﬂ? eloéﬁsasf;%ve 10 h‘?e synbol s may
advant ageodgkgiopéntashidhlthe OBAsensor heafiZglisdgokdngior B langlaGhe pperfogure 4 A i's
shown ap; exadmie @hirseriNk Sn & YfacHEas BhAknBetati o rahiTaRSHAD kR sheoral M NQ

di rections, wherein,the. ai mgg tgﬁm nt. f{%%éc%f tlge tFV\B ﬁr%porf 5 pl atform 105
and associ JR&FC BN S AP 8RR TS iR PF ERLAIER I0HE Y oBS system
200. The aippshagg poomtswitl iohaittimeOBS 286 Teenstrownlclyyn vlayinghndalsetiangul ar
;\y/\gbol Cﬁnhﬁ%dﬁﬁﬂ@wédﬁﬁ&epﬁﬂf&}ndlOgjc)@the"i@\fb%yﬁaﬁ1@6,%5‘[@\5/@%&%&&&2@00]‘ the

'S S O\{\Qprovided with a further switch to provide a confirmation to allow and enable the

25 tracking function.

Reference 1s now made to Figures 6 A and 6 B, to explain the provision of graphical
symbols drawn to overlay in the image displayed to the operator of the OBS system
200, or on the image displayed to the RWS operator 190 of the RWS system 100, which

30 symbols are provided and displayed as they are “attached to” own forces, and which
also inctude a text field for identification information. The symbols are drawn and
displayed as based on the geographical position to be known from information sources
that maintain updated about the geographical ovccasion of own forces.

35 Comresponding 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



20 by a synbol or circular shape. The synbols are contenplated to be drawn
with different colours to distinguish themfurther. Any synbols where
presenting data of the RA5 system 100 are drawn in colour red, while

synbol s rgpreaaRtdng the OBS system 200 are drawn in G gh&Slasi@h@yr. 5 In
Figure 4 Bis illustrated how the aimng point 420 is marked when it is in

a location where it would have been drawn outside the inage field 310 of
the OBS system 200. To illustrate that _the aimng point 420 of the RA5 is
not actually drawn in the imge field 1310, the reference numeral 420 has

been pl aced | - j I i Loure 4 B, an
arrow wer e%@éﬁ%@f@vﬁeﬁ@%ﬁo Ukﬁtg%h@%g%zg‘?r%%lw&%y %tﬁiglﬂé%d é@ti on in which
the head geeperaphmalgpfophatiaBS oper at or shoul d be noved, or rotated, to bring
the aimng point 420 into the image field 310. The arrowhead 330 is drawn

in the size,represent.in he i tud f the angle difference between the
direction g\isotcﬁ’éresglo ' %p%? Wnn[%’?gj %‘ Yt ece)lo‘ﬁﬁ‘gné’?g?%%’rﬁ grﬁ’g.‘ef he ai m ng

poi nt 420 ohpariant (RIS ponanterRolve making af oblpdts. Evewing therapgd nder.svdd by a
conpar i songothe HsgUae® Fhdd SBGd4 & ithdMaBIRphckiaBe &d-Ghbir@ing vl e wasdoawhead 430
is drawn in ﬁ Ia[@er ﬁcale t han thet. arrotmhﬁl%ﬁegﬁngo d&?V\%ﬁll{l Faﬁgure 4 B, as
the | ar ger PARGPL SHPLETBIF BEPiR A VeSS iy dia edt SFE g the RWS

ref erence phatdtonmf drdetses, DBZesmardorl psitbnar objeris vbgsaed,in fwdtaat ed by the

ratios of phe,dusbAnk&es T ﬁgﬂg{or iggmwewm BNEHR (FBUERE” 2 shnbdto C and D,
the synbols drawn.in the I nage fi Idcéo indicate directions %, afsm ng of

t he weapon®&Rest HAd aosihes ARFEHBE a5 dnd ety pnd Bgpy disBRUSA! BHEABRISAS y st em 200,
and al so t hforhedch tagotodr uhhesieb aathe vehbal laBo 500 buidishiayaebioeiat ogematdrs ue Nort h

w il be fur j ] i 1S, in Figure
5 a 26 | noyeshtpas B Bhdkes OB BUEOPUBLGASENRE § 1% boriSbdibile! [ 20T

station sy¥banvaseaplasehabqveder ago-tgiansiiones daving of thaR¥Goweapnpetatiorgt es a 1,
a 2 and a Byadigy theadWbction dafAgrdigHdeIhe @RS KEAsOr Read 206, thdgosaitglof ofepar at i on

between the true. rtt}Pdir ction and tpe ing of.the vehicle 500, the
anghe a2 T4 OGRS bl isfbop S IERAI R Ll Rl AU
the weapons platform of other units to targets marked by using the aforementioned

function.

As an example, Figure 6 A, B illustrate first in Figure 6 A the combat vehicle 500

20 provided with the OBS sensor system 200 of the invention looking in the direction
towards a scene including in the foreground objects blocking the view towards other
objects located in the background, which in the case of the scenario of Figure 6 A is
represented by on forces in a known position or location. The information about the
known position or location may be obtained from other sources, such as for example a

25 combat plan according to which the own forces should be at a certain position at given
time, which information is provided to the system to draw and overlay symbol as
illustrated in the image of Figure 6 B by a circular object and an identification indicator
to show the sergeant is located in the scene behind the three objects in the foreground.
The location information could be real time location information provided by a

36 communications leakage between the on forces and the OBS system 200 in the vehicle
500, such as a GPS location transferred by radio to the OBS system control nmit 260,
which would use the location information and identification information provided over
the radio interface to draw the overiay symbol to show the sergeant located behind the
three as shown in Figure 6 B.

35
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



of the RAG reference platfolin 105 and associ ated sensor 120 and the
headi ng of the 30 vehicle 500, and the angle a 3 is the angler separation
of the viewing direction of the OBS sensor head 200 and the headi ng of the

vehi cl e 5Q8.efslogidte 5 B illustrates how the af or ement ipgaeghddfegR@ngl es and
the el evation angles of the sensors are displayed by use of overlay

graphics in the upper part of the inmage field 35 310 provided by the system
of the invention. The synbol to the upper left hand part of the imge field
di spl ays angles in an azinuth plane, ich mght be referenced to a 21

hori zont al yRkaRe Brwiich R LRGP A8t JehR1L/Y Wien aRling MEfRas, t he synbol s
in the right hand of t

e part, of _ the image fjeld 310 provide I hformation
about el ev&fPdnthg Ffﬁ‘l‘é’e?s".q the tergjn g @GF@@H@H%%%Y Priyag EIeE¢ fdied for the
det ai | s abstidnct heeovad ayssnibodingl the Syape @rovidid t6 tiaendtiveh éorekexplt bonsiapgl e
synbol s 45 | LSy ] 1 . | fdasVehi cl e
500 i s nai {ri:l? zlfin%g%e?ﬁhfehdzwgri %lén%éfé#og%%{ g&g@or%tg?go Efggmgt?%gﬂ@% ﬁ%zysa? aahgl e of
t he vehiscl BeBeny ajveayp rendakle whHy 2tihe tAmsaac dicgtimgthe Gprrechdiregdon K vehi cl e 500
changes i t grifif@ Gufiller iidrel itds egweedtlattdtorindiaden theee@pasidngl ‘repel’ kethehange i n
t he heading_ directio he..vehi ¢l e 500. The aimng djirecti of the RWS
weapons pl a g‘ 0 rtﬁy 0(3‘{5@15%&“%%&:%18 fcaetogta)%geetgg’g g’}sx %ﬁ%%n't | Or“éhse%(gsc 0 obet he headi ng
of the vehlogited Boweivglsatangrharirere” i ghogpibp dirgetion limpigh & dexendad fader synbol
| ocat ed at ofta, 4 ededBmedsidnAPrEUTRASIE be ipfdvided iMithade 0Bk b ekl bhBoltrer ol | ow
the aimng di.rection ofh t(!ma ) V\%%gr ns tﬁlhatfo m rglla%t Ive Eo he vehicl e,

a.l SO In&fl Cg lé\éﬂl'%i}’ﬂ]{lﬁéﬂs €aa o 100 dc §, WilICh may D€ used 1aicr a8 a clue 1or a
turning back to the starting point, such as for example returning to base. The three
dimensional “rope” overlay symbol could also be provided based on information from
other vehicles having driven to the terrain or planned to drive, and to allow the driver to
follow the same route, or to deviate from the route if considered advantageous. The

15 “ropes” could be distinguished by drawing the symbols in different colours. A further
overlay of the image provided by the OBS sensor head 220 is contemplated in form of a
grid to display the three dimensional shape of the terrain to further enhance the image in

case of low visibility or darkness.

.20 In the following, further details of the aforementioned, further developments will be

explained in more detail.

With reference to Figures 4 A, B, C, the overlay graphic for orientation in the OBS
image will be explained in details. The system draws the “overlay” graphics in the

25 image field 310 of the OBS, which show the aiming point 410 of the OBS and the
aiming point 420 of the RWS. Different symbols are used for the two aforementioned
aiming points, which are illustrated by aiming point symbols 410 and 420 for the OBS
sensor 220 and the RWS sensor 120, respectively. Functions to be described are
dependent on that the RWS and the OBS exchange data about the angles referring to the

36 positions and directions of the mechanical joints of the system, and that navigation data
describing the orientation of the vehicle are provided to the OBS system 200 from the
RWS gystem 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

35 platform 105 and associated sensors 120 are within the mnage 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



15 angle a 2. Thus, the conpass direction of the heading of the RW5
pl at f orm 105 and associ ated sensors 120 nay be determ ned fromthe
direction of the conpass circle 441. The angler orientation of the OBS

sensor 22QaWhidhi58pPect to the vehicle is indicated by d4Re, %’“9%7643
originating at the centre of the circle, and is rotating wt rotation

of the OBS sensor 220 with respect to the heading of the vehicle 500. Thus,
al so the 20 conpass angle orientation of the OBS sensor 220 can be
determined fromthe position of the artfow 443 with respect to the conpass

I I
S gure o oY FraRdbr ol e i, W“’ﬁape WA, S Uik 211 0
oper at or t FRICEF P i AiEgHIsh Hlfnbfuahert Y?H“WQE%BW%‘P&@%PWE and

associ at eds@ens 0 a2 frawhiic fololrred, Mehils e @RBdTs feprdskritBigntied ©HS isystdrh g0 e S D i s

el evated a respect to the base plane of the vehicle 500,
wher eas th%re@qgg%sg? Eﬁlgg 220 is looking in its ainmng direction

di spl ayed by the arrow 453 in a direction of O degrees with respect to the
base pl anemﬁ;garlaa B Rhilgheied hawttﬂiheminhdgqﬁm abd amaked B iLisIn Diocﬁtlﬂﬁ‘l synbol

range has bee 0 45 dear bel ow S | a e vehicl e
o ro a mipr N B et FaRT USRS o natt heE ST b BE DR S8 deecie 500, Cac
consi der ediliwsizase thotthe pining wnﬁ@otdf ¢hel VS nymatiaomalishdrawn @ e anagserﬁeéchgl e.

Al t hough h@f@m& SR8 ABEErN 40 hhd'6eet lpeav,ai m%a@a@g Im%th@ 'sﬁﬁﬁ%ﬂ@sﬁ%hn reference

to the bas of the venhi cI r ef ad .be. the
hor | vantiar Figbted oh sy wF Pleserced e BFOTHED d Sh e isds (e, BEHE i 1 a
further sywbsh ﬂﬂedaeddi spir ays vhibe QBG eragr sendabe movealt oBbtdidietotetngehe whi ch,
dependi ng gn.f 11%'426%5% c416714. %a?@?wﬂéaﬁ%%@ﬁsfﬁr%@éuﬁﬂﬂgF;gésoc' at ed

centres 120 1s alm ng, oOfr t sensor el di splay the
pitch, yaweBFessiing ﬁtﬁ’fmﬁ‘i‘é“%‘?ﬁthq wgpbfgencedutvses thn 1Teﬁ‘f“éﬂ b gRhat woul d
be usef ul paint 4122 tHeeOBP eysair02000indtieai @B s et PB0 RWS thenop®Er at or 190 of

e g e e

af or enent i etde apewhead AHEBiderv R aliecceaBithadr R vdrad & Gawpd and OBS
syst em 200FigiReyR, R gheighgcNBaNss M‘@tﬁlﬁfﬁdhﬁ@ntﬂkteaxﬁﬂigmdﬂ‘@ﬁbfﬂfe KW ai m ng

di rection of t he atfo 05 and assqci a d sensor 20 from
the 0BS oy SXERSE0OmaR ?lﬁ?B?u S BRRe ol R B FR R TR B, e
oper at or oﬁiSlah@SGEisYsystem 200 is activated for a "go-to" node, the

oper at oy, nonentarily operates the push button switch for recording

i nformation _about the.curre rection of .t sensor 220
with respecti PR W??ISe‘ES%’gEm’I‘{ﬁ ‘gﬁg’[‘g}?&%ﬁ?’?ﬁb 5?‘8%%’%2% %t he angl er
i nf or mat i omdiceaiirdgtnanthioixtgiise weapen gotivmsphgm nhd theatasonhdad A bhe RWS
sensor 120,34k %%&%O@%ﬁ%s%%h%aﬁ&g%ﬁh%r H@B?%ﬂfile@@)@'vﬁﬁn@%embm the RWS

pl at f orm 105 nds nsors 120 nmyst be“"comman . pitch or tate for the
RVS weapongu‘bﬁa‘tﬁfﬁ’ nPergEhEdo X Mgt At W@’W%S%ﬁﬁ%ﬁ %'bﬁtrﬁ&edgg YEWE St ng
poi nt pesovimdeicibthe thmbdBehicle 500 is provided with a remote weapon station system 100

as well as an observation system 200. Three angles o 1, o 2 and o 3 are drawn in the
figures, wherein « 1 is the angle separation between the true North direction and the
heading of the vehicle 500, the angle « 2 is the angler separation of the aiming direction
of the RWS reference platform 105 and associated sensor 120 and the heading of the

e vehicle 500, and the angle a 3 is the angler separation of the viewing direction of the
OBS sensor 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

35 310 provided by the system of the invention. The symbol to the upper left hand part of
the image field dispiays angles in an azimuth plane, which might be referenced to a



15 sensor 220. The angles determ ned are forwarded to the RAS system 100.
The RWS system 100 is provided wth the new neans adapted to receive the
angle information fromthe OBS system 200, and enpl oys the received angl e
i nformati rence angles for the sensor syst ens, system
100 in a g’rbo%ggs@?%? redirecting the RA5 weapons pl atforcggfﬁ%zg&éwassoci at ed
sensors 120 until the new direction 20 indicated by the go-to function is
reached. To start directing the RAS platformon basis of the infornmation
provided by the OBS system 200, the RWE system 100 is provided to operate

in one or f|r ful Ly automat node
wher ei n thé&@\lxzé)g%gﬁﬁm(?t?ﬁga& |%ner0eorelvenfgl%§olarr‘?r%d %ﬁ E}g& b‘géﬁlhgl
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IS maintai on | d t he r.ovi.des, a confjrmation
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sensors 120 % achreved usin e neans provi e go-to
f uncti ons, Oﬂem‘é‘?’ %{fthgesawf%ﬁleﬁ?mm%s'ewé% 44hen the operator of the OBS
system 100 keeps the push button switch depressed for slaving, the RA5S
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arrowhead, “V"-shaped symbol 452 dxsplays to the operator the eievatlon angle of the

25 RWS weapon platform 105 and associaied sensor 120 which, in the scenario illustrated
in Figure 5 D 1s elevated at +45 degrees with respect to the base plane of the vehicle
500, whereas the OBS sensor head 220 is looking in its aiming direction displayed by
the arrow 453 1n a direction of O degrees with respect to the base plane of the vehicle, In
the illustration of Figure 5 D, the symbo! range has been limited to 45 degrees below the

30 base plane of the vehicle and to a maximum of +90 degrees above the base plane of the
vehicle 500, as considered practical to provide the information about elevation angle.
Although 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 dispiay the angler orientation of

35 the vehicle which, depending on the direction in which the RWS platform 105 and
assoclated centres 120 is aiming, or the sensor head 220 is aiming, could display the
piich, yaw or roll of the vehicle 500 as additional information that would be useful for



15 220. The RWS FCU 130 processing function is adapted to slave the aimng
direction of the weapons platform 105 and associ ated sensors 120 to the
view ng direction of the sensor head 220 until the operator of the OBS
system 20 the button, at which tine the R\ tor 190
reassurresaic%ﬁ%f‘g?&gf the RWS system 100. The RWS systeﬁ%ﬁ%ﬁb'ﬁ 7% be
provided with an override control to allow the RA5 system 20 operator 190
to disable the tracking function. The sel ection of the various operating
nodes as described herein is made by t¥#e RWS operator 190 by way over
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i nf or mat i onPPE)Fhet"ﬁ—’éPQ!E@t@?ﬁ Emppptding such dnfrapgition & @thmwsm eme dat a
comuni cation link interfaces 210, 110 illustrated in 25 Figure 3.
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and RWS weapons platform 105 and associated sensors 120 until the new direction
20 indicated by the go-to function is reached. To start directing the RWS platform on basis
of the information provided by the OBS system 200, the RWS systern 100 is provided
to operate in one or two modes, or in the first mode is a fully automatically mode
wherein the weapons platform is reoriented immediately upon receiving regular
information from the OBS system 200, and in the second mode, the reorientation of the
25 RWS weapons platform 105 and associated sensors 120 is maintained on hold until the
RWS operator 190 provides a confirmation input to the RWS system 100.

The OBS systern 100 is contemplated to provide means for operating the system, as an
operator panel, provided with a “select” button useful for selecting one or several

30 objects being drawn as symbol by use of overlay graphics based on a three dimensional
or geographic position. Plotting of symbols on three dimensional objects are further
explained in the subsequent part 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
inside of the aiming symbol (see Figure 4 A, B, C, symbol 410}, and then operates the

35 “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,



further i'nformation 462 with regard to the neaning of the synmbol, the
operator can conclude that the soldier is |located behind the trees. Wile
providing the soldier with a transmtter capable of transmtting further
data to desconidne7fohe object, together with the positi agrizNtgeégmii-on, such
information is also drawn within the inmage field 310 to show 15

identifi cati on data reI at ed to t he synbol 461, such as for exanple
"sniper", "private", "tank" personnei vehicle", "Stryker", etc. By
renderrng t he syrrbols within the i mage freld 310 in the foreground to
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through a continuous transmission of angler information from the OBS system 200 to
the RWS system 100 via the data communication link interfaces 210, 110 illustrated in
25 Figure 3. Advantageously, the information regarding the direction of the sensor system

220 of the OBS system 200 is employed as reference angles for the service system of
the RWS systemn 100, serving to drive the RWS weapons platform 105 and associated
sensors 120 to aim in a direction that corresponds to the aiming direction of the OBS
sensor head 220 and, advantageously with corrections for any parallax due to different

3 mounting positions by employing also data obtained by the range finder of the sensor
system 120 of the RWS system 100,

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

35
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



determ ned position is within the frustumof the canmera of the OBS sensor
220. By enploying information provided by the range finder of the renote
weapon station platformsensors 120, and any navi gati on system provi ded in
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driver of tsggau\érelhl cle 500, th

Reference is now made to Figure 7, which illustrates a system for plotting own forces
and for connecting the OBS system 200 of the invention to an external system 600. The
25 external system 600 comprises a battle unit 610, such as a soldier or other vehicle 610,
with radio communication, providing through the external system a radio receiver 620
and the BMS battle management system 630 adapted to provide to the OBS system 200
of the invention battle information such as setected the GPS positions to be sent to the
OBS system 200 for plotting and display to the OBS operator via the head gear display
30 unit 275, In this scenario illustrated in figure 7, the soldier or vehicle 610 are provided
separate GPS to determine on location, 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
35 1nthe image field 310 being displayed to the OBS operator via the display parts of the
head gear 273, 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



synthetic road signs will appear to be |ocated physically in the terrain
being inmage in inmage field 310, and woul d enhance the operati onal
capability as their signs made synthetically will be drawn in a col our and
w th an ipgepsiidsufficient to be seen regardl ess of pk-hagshariohizhd ty or
light conditions in the scene being imaged through the 5 canera sensors of
the sensor head 220 of the systemaccording to the invention. As briefly
explained in an earlier part of this %@scription, a three dinensional
‘rope” or "track" may be located in anfd overlaid on the imge of the inmge
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appar ent pi 30 agyamigggpessgmbngpent af@e inyeeieng the PR osypFeaT 200823e5pYia¢ ned above,
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overlay. ¥ Roosyy mmmacww@rowmmﬂjmwcts based on geographical three

dimensional co-ordinates will be as earlier explained, however, the system will be
provided with several additional functions to facilitate its use for the drver function.

25 When driving in and on an area with no or little signs for road signs or the road signs
are in a foreign language, the system is adapted to generate and display synthetic road
signs. Such synthetic road signs must be added to the system in advance, or may be
downloaded via a separate communication link from a central source or from other
battle unit 610 via the battle management system 630, or, possibly, via direct links from

30 the other battle unit 610 to the current OBS system 200 of the invention. Such synthetic
road signs to be drawn as symbol overlays in the image field 310 would typically be
based on having made studies of maps and 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

35 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 1s a driver of the vehicle 500, the



27 For superinposing the graphical overlay to be vi-sible to the viewer
observing the image provided in the image field 310, reference is nmade now
to Figure 8 C, wherein the hatched area represents the video i mage provi ded

by the cap®rgefhizepmeras of the OBS sensor head 220. t he
hat ched ar eaﬁ?s applied as a texture to a two 5 di mensi oﬁ%ﬁ“@sﬁﬂp{?zg%e in the

nodel . A two di rrenS| onal surface in a three dinensional drawng is al so
referred to as a "sprite". The inmage or sprite ar e | ocated at the "far
pl ane", because objects be| ng | ocat ed B&ehl nd the "sprite" otherw se would

not be dr AWl t 1&‘4‘ Al bj ects
that are | ocat e goéd Slé‘]‘é “gl??g{e | gur a@yiﬁﬁ’g?‘g@lﬁd&? %&géufndl cated a
di st ance s&Pagedls do@tov@@nw? eamatt cppabilifias gheirpigns mafe t ance

det er m nes sﬁ@ﬂ&ta&ilﬁﬁﬁﬂ!&:etdﬂiﬁe:ncﬂdﬁiﬁﬂﬁmkh &blr@&isxtﬁﬁhfﬁ&@nt% bdseegl ation to the

canera to T he.a uste and nsequence
Chat the s PP nd DS g LAREE oTlicl® 1A SEcrE Peip R Mast TSR BT P, P
field ofs viapgra ﬁ(tﬂsq’féﬁ@@re sefisar aad 820 of the exstem prsnsdingtaltheibyestios Ashat are

| ocat ed f uaﬁ&wewhearuh hn &lrB&@ pak o@imm{ptfrohea BHRIdAY s APRbHES or 15

Ref erence | oW t o, Fi qur B .and e rotation in
response to‘é‘é& apq%ﬁg ‘gﬁfo"?ﬂ@d RR 4 pags © %&%lwggﬁahglgf%%toév? o the head
position detaemdcputﬁmemd ﬁohmosy!gtﬂewghztbe Ref.emd, apgichidllyswitherrvgare 9 A, the
i mage provihged hbdis bhGrhifBeRrkisebdicd b? ARk Bperoﬁ@ef(%thgﬁr ReQidAiPwWhigd as

correspondi ustrates what the inmage

h ot The Fi
woul d | ok ™ g"l?%'dteé’r Fﬂéefé WQP%F‘OVngﬁé%G}“gpﬁW fﬂ]”%‘ﬁ“hﬁ?ﬁf"éﬁ%ﬁ&lé hi s head at
0 degree r odcbrdangheronictth be@ﬁssecebmﬁewdutlhes basmb@ledgengpdphichregehi cl e 500 to

whi ch t he sibh@GHS ikl zur’ﬂ d‘ﬁ?ﬁ a@ﬁﬁ@s}%&%gg%% Sich c@-o!rdd\}égést TRLES the

i mage dlsppaye I'n |nag ern the head
gear with lipesegiiensags hemg 1§P2 aﬁ/ﬁé‘?ﬂaﬂ’rﬁ@éﬁépatﬂ@rm{%@ ﬁ@dﬁﬂ% héi&d by an angl e
a when no pioktingGaranen sebd &Iplalzr&derﬂ@bit@@artﬁﬁﬂﬁ&imﬁ@;byﬁdtmdr@B@ﬁng\bM fol | ow

the til h n ive. rator an

i npr ess?o%?g&pé’ @%CBV&E‘P%{E} lﬁ‘ gl glotﬁekﬂ%@? ﬁ%ﬁl%){ggl%% 8?%"& ng over head,
that this firrmqnsiﬁgaléhap@wéthﬁéﬂrazw psgvidadebyamejeeting agelented ad eaen fos ti | ted by
the same apgbLdidensiéhal ﬂes&mo%sﬁme&@mﬁ@%@@sﬂe%emH@schpe{&rﬁﬂtp@ atilt

t ttitud
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angl e dif f é&gmphrcrc%mr&heemm yeqntp@éye@!isaaeﬂ% driicyrhomasisngniagn, the 35
oper at or "E% til rt}lafd woul d be | ocated outside the vehicle to
descnbed 1 the liowmg

conpensat e

Reference is now made to Figures 8 A, 8 B and 8 C for describing plotting of objects
based on three dimensional geographic positions.
25
In Figures 8 A, B and C, a camera is drawn in a lower left part of each figure, and has a
field of view drawn in azimuth and in elevation. The small rectangle closed to the
camera is referred to as the “new plane”. Objects being closer than the new plane are
not drawn as symbols for overlay graphics. The larger rectangle located up and to the
30 right of each figure is referred to as “far plane’ and objects located further way where
the far plane are not drawn as objects for the overlay graphics.

The apparent pair of medical shape are, according to what was explained above,
restricted to what lies between “new plane” and the “prior plane”, and is herein referred

35 to as the “frustum”. Only objects Iying within the frustum will be drawn for display as
objects or elements for the graphical overlay.



the tilt angle or the vehicle, thereby sinply by tilting his head in the
operate direction would achieve an erect inmage as a natural inage of the
scene as the operator would 28 always do when observing the scene directly
Wi t hout t of screen. In use, any case displa i j s 9 B and
9 C \/\hen{a}?hzg@c%g?ét or's head is tilted an angle a toxﬁé%v&gbf?/@wgge tilted
by a corresponding angle, the inage would be rotated in the sane angle
within the image field 310 for providi gﬂ an apparent conpensation of the
tilt angle that otherw se would be inconvenient to the operator of the OBS
system 200 L L Raf IS i : B and
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geogr aphi ¢ qefsh} isans redeRbd RhsiaMsprak. QUS imPQSIoh ke &% 160Nt B <the references
461. In an dv,aq)ta eoys rg)odl ment ohjé“tcl el nventhlon. al | ab{’%ft‘f" t hat
represent POEFrIPSHE 01T BT PHRA Rehind; e P ofpsiss Yould gothe i same and
fixed size.andgdodadirsges ip, drobjpl tree ditchsipes ohjponthat dratocateé if e favmm. Wi | |

appear SWH!IJ; @fg&é@@m,tsf@&% g @%inﬁiia&li@%l%!ian&&séttﬂfg BeRiet Hfs calRES SRYLPT 0}” di ng
an indication of how far am%ﬁ%gg‘vgﬁﬁ%? ects in.fact .are. §ef erence i s now

made to '¥i GRS S EstapgreielsR toreg FRSiqRALeNIsH MdY D Wil ¢ hr ee

di mensi onalrelptddn to thedainerab bh dtaser. Thedstagrednayeetddontedf antithas sensor head 220
f the OBS : ' ' | 5] ' t [

of the c?ﬂst%h@éﬁbgﬁgt tpée s%%gf:dlg\éﬁ?%gaﬁ@ SIS @%&fﬂtefggaiwm Fm@%ggg,@gaﬂ o

direction o e vehi¢ > current trustum as descri be

will then D&Y S¢Mnesr disiances thiseidimesyiarad obigcty thapae iogaied fgther way Byt ani di cal
vol ume dr awisoiba diwgun ehel@elfey gaghisd th the far plane texture of the video
i mge vilfwi ng field indicated by referenced nuneral 310. In the exenplary
illustration of Figure 10 B, only one object 461' is located within the

f rust um t o Reé&erencaisrnonymade i VegurenP 4rBphd € e grmban imageirplation inaespotjedet s 461
and 461" angoluoStd@it of the head gear 275 with reference to the head position detector 276 of

the system.

20 Referring first to Figure 9 A, the image provided in the image field 310 and the operator
are provided as corresponding to each other. The Figure 9 A illustrates what the image
would look like to the operator in the display when maintaining his head at 0 degree roll
angle with reference to the base plane of the vehicle 500 to which the head tracker unit
276 is attached. Figure 9 B illustrates the image displayed in image field 310 to the OBS

25 operator wherein the head gear with the display unit 275 when the operator tilts his head
by an angle o when no tilt compensation is enabled. Accordingly, the image will follow
the tilt movement of the head, and give the OBS system operator an impression of a
tilting of the horizon that follows the tilting overhead, that this tilting of the horizon by
the angle o when the head is tilted by the same angle a.

30 '

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

35 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



30 the frustumand will not be drawn as graphic synbols appearing in irrége
field 310. Now, with reference to Figure 10 C, a situation further
corresponding to the situation illustrated in Figure 10 B is depicted,

wh int ' di ti f the OBS 220 i I
erein t{ig, A58, direction o e sensor 'Sgﬂ%ﬁ‘ﬁﬁ%ﬁ’ﬂ‘g@@n angl e

counted clockw se with respect to the angle of view n ated in
Figure 10 B, such that the object 461" is within the frustumand in the
foreground with respect to the far plane to be inaged within the inmge
filed 310 such that it will be represefted by an overlay graphic synbol

visible in_the i.mage fjield 310 29. wher eas her objects 1, 461" and
s61 are oflLFadSRAE PG ialiOiem IS RRu e S b Sn R by B0
cor r espondichig dippiayed ndligeagndBlangd A G, e theroperptogs Apad is silteByn anghd @y ng t he
net hod di sciQsafinabe iRl Redsintifs 28518 (ROFagk Yol M Btaldd i thek@mB 5 and 10
C, the need for "ﬂ{ﬁ’?ﬁhl C pr.o @lfn capability s reatlznr ucefd, whi | e

or ovi i g #ore fiscBe el e ADiPoprpging g aviaesit cApREICe ATy awi ng
synbol s §{ orngle Hiagbthgredserveanld bé magrevefiient] td i3 kPerafthef tioy}BS sypiech 20sonse i n

t he draw ng,ohvaiaphi ¢ overlay synbols is provided, allow ng the operator
to move his head about quickly and to provide a snooth and rapid
presentation of graphics overlaid synbols to follow the 10 natural notion
in the vi deefopaep éatoedmad: tb Fezukr@xXiOu, & imd @ fbi exiplainigg hapriptipdiefdfe t he

frustum RefRREACR: oA, REShenFIANE Sdrh o WLED P15 dl bl Ock

schematic i]lustrat principlfe of the arrangenen the invention
for draw ndispleebio ewpegieiphi cal 15 overlay, and the three di nensi onal
objects. The video image is arriving fromthe canera or other source via
t he i nput | nd is.projected.on.to a two dimensional. sprite using the
Sprit ot undis SeORpeRy Bl hRE S Rt st SomEnER R E W SRS Al [t s
required teygenenabasedon wiirdi dmersionbnodsh (FRmeRelb R efgriog Frehii Bk 16ver | ay
grap[l! c ar g,rﬂ&%mégcbmmgh@, tﬂ@rﬁaatpfngﬁftml mc?e%%l | ogﬁ \;;gg%&e@tiﬁlﬁi% t_eéort )
position, force. and speed, such,as data l.abelled. representin e
Vehi cl o tbr CERFSITE G Vb AROSHPhS RSO HATE PO PotER BB sensor 220
angl es | abéld ref#r«@BS 461. In an advantageous embodiment of the invention, all objects that

represent positions of interest (visualized as “balls™) are of the same and fixed size.

Accordingly, objects with positions that are far away will appear smaller than those

located closer to the vehicle, thereby providing an indication of how far away the

2¢c  objects in fact are.

Reference 1s now made to Figure 10 B, wherein the vehicle 500 is positioned in a three
dimensional roll model. With the viewing direction of the sensor head 220 of the OBS
system 200 of the invention corresponding to the heading direction of the vehicle 500,
25 the current frustum as described earlier will then be located in the model space as
illustrated by the pyramidical volume drawn in Figure 10 B, and with the far plane
texture of the video image viewing field indicated by referenced numeral 310, In the
exemplary illustration of Figure 10 B, only one object 4617 is located within the frustum
to be drawn by an overlay graphic symbol, while other objects 461 and 4617 are outside
30 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 1s rotated by an angle counted clockwise with respect to the angle of viewing

35 iilustrated in Figure 10 B, such that the object 4617 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,



in terms of azinmuth and el evation, and RAS data | abell ed RA5 representing
RWS information in ternms of azimuth, el evation and weapon range. Data
process in the 25 processor 282 are provided to the placing function 283

for placi w@ Bodmbszgi mensi onal overlay, and 3D pl aci ng fcnehioiioodde for
pl aci ng three di nensi onal objects. The 2D placing function 283 takes each

single object found in the "list of 2D objects" 284, and pl aces these
objects in the inage according to datg2 hat are considered valid. 30 The 3D
pl aci ng function 285 takes each singl e object in the "list of 3D objects”

286, and phackss bHESH; eQEJat%?tzﬁSt’ 5bdtzi'6€i” L PRGE RCRO FHL ah® WHRh Ueli@wr ©

considered vali1d. As output of the 2D placing function 283 Is the two
di nensi onal Ordv%:flt%?cmm%%@w PIRbS i the @veBYrapiSiy function 285 is
the 3D objects 3D0. The two di mensional overlay and three di nensional

bj t th
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rol l ed angl,e determ t he ad trac 276 cco ng.to the head
tracker roldpmazii?‘l1 Pgage{}% drr@ pg %byt ﬁagl oh" ??\ra‘lv ge E“ ngri'“[}’d

correspond Smbctlhes presadedhaioviemthd epereior helﬁowhlt h@d@b@lﬁatl@kb’ ailta or roll of
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actual hor on al a i.n ch the e cle eratin 31
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situation dwameness apparatus, 5 the sensor assenbly corrprl si ng,

Reference is now made to Figure 11, which provides a biock schematic illustration of
the principle of the arrangement of the invention for drawing video, the graphical
15 overlay, and the three dimensional objects.

The video image is arriving from the camera or other source via the input IMG, and is
projected on to a two dimensional sprite using the sprite function 281, for providing a
two dimensional image 2DI. All data required to generate a two dimensional and a three

20 dimensional overlay graphic are received in the data processor 282 as GPS data PCS for
position, force and speed, such as data labelled VOR representing the vehicle
orientation in terms of yaw, pitch and roll, observation sensor 220 angles labelled OBS
in terms of azimuth and elevation, and RWS data labelled RWS representing RWS
information in terms of azimuth, elevation and weapon range. Data process in the

25 processor 282 are provided to the placing function 283 for placing a two dimensional
overlay, and 3D placing function 285 for placing three dimensional objects. The 2D
placing function 283 takes each single object found in the “list of 2D objects” 284, and
places these objects in the image according to data that are considered valid.

30 The 3D placing function 285 takes each single object in the “list of 3D objects™ 286,
and places these objects in the image according to data that are considered vaiid. As
output of the 2D placing function 283 is the two dimensional overlay 2DO, and as
output of the 3D placing function 285 1is the 3D objects 3DO. The two dimensional
overlay and three dimensional objects are added to the two dimensional 2DI, and

35 forwarded to the “rotate all” function 287, which 1s controlied by the head rotation
(head tilt) angle o, in which rotation function 287 the image compnising all video, two
dimensional and three dimensional objects are rotated by the rolled angie determined by



a canera arranged to capture an inmage of a scene, a plurality of first -
acoustic transducers adapted to capture an audi o i nput signal from an

envi ronnment conprising said scene, at |east one second acoustic transducer
exci t abl eyhouphniitsan audi o output signal, to - a suppQide eddbbdiby-§ arranged
to support said canera, said plurality of first acoustic transducers and
said at | east one second acoustic transducer, said support structure
connected to a base, nobveably at |east_about an axis of rotation relative
to said base by a support structure pdgktioning actuator controllable from
a renote | ' LGS : fer |

real -tine | g'?l \E/\iécg%cg ai 6??%%121 cerﬁ%l@gggg,%gf?ﬂ%%g%?gilﬁdﬁ r%tEéﬁr%th‘{ﬂeZ q%%%:%r["i on a
capt ured i Hel§Bess & ¥ruldseapwongtodhpteat kagizan determiingsity Be opRaRoBidiATsai d

envi r onmentoll @hischead kathireBreatgodle e plahdlofXBE Od1Ekiasm) 5t foGhd scamsducer, and a
control i gnlonk:0oRl & BHRBLL WAL HE USROSl QDI g actuator. 2. 20 The
sensor assenbly of eT G 1, conprising a ﬁid?é1|gy of artificial ears
including said first acoustic transducers and bei ng adapted to pick up a

bi naural sound field at or around said sensor assenbly so as to convey to
an operator at said renote |ocation a sense of direction to a source of
said sound field relative to said support structure. 253. The sensor
assenbly of claim1, conprising a plurality of artificial ear devices
formed according to at | east one of two ears of an individual, wherein at

| east two of said plurality artificial ear devices including a respective
one of said plurality of first transducers to provide directivity to said
respective first transducer, and




30 said plurality of artificial ear devices being arranged on different
parts of said support structure to receive at |east part of said audio
i nput signal arriving fromsaid environment conprising said scene. 4. 35

The sensogoagamihLy of claim2 or 3, wherein said plupgkbkﬁmﬁemﬁﬁ$'f'c'al
ear devices contains two artificial ear devices |ocated on sald support

structure in positions corresponding to positions of said two ears of said
individual. 32 5. The sensor assenbly of any one of the previous clains,
wherein the canera is a canera for caﬁguring said imge fromlight at

wavel engt hg within, the visyal range of 5 wavel engths or fromlight at
mavelengths—mr%hrn“an_arwnspherrt“transn1SS|on band for near infrared or
far infrared wavel engt hs. 6. The sensor assenbly of any one of the
previ ous chai ns, mherein the canera includes 10 two optical inmage sensors

arranged tQ RLaHhFe 2o oA OlcoBRLd SRSIE AR RaBLELSORAARLE T TR0° T

The sensor revious a fast
servo 15 cﬁﬁﬁ@@bt@ﬁﬁdévp@émaﬂaﬁted to control an orientation of said

support st UGtddh@ral #fadfdds chftu® ah dndRT a s€ene,
- aplurality of first acoustic transducers adapted to capture an audio input signal from
an environment comprising said scene,
- at least one second acoustic transducer excitable to emit an audio output signal,

10 - asupport structure arranged to support said camera, said plurality of first acoustic
transducers and said at least one second acoustic transducer, said support structure
connected to a base, moveably at least about an axis of rotation relative to said base
by a support structure positioning actuator controllable from a remote location, and

- atransmission means adapted to transfer in real-time between said transducer

15 assembly and said remote location a captured image of said scene, a captured audio
input signal from said environment, an excitation signal to said second acoustic
transducer, and a control signal to said support structure positioning actuator.

2.

20 The sensor assembly of claim 1, comprising a plurality of artificial ears including said
first acoustic transducers and being adapted to pick up a binaural sound field at or
around said sensor assembly so as to convey to an operator at said remote location a

sense of direction to a source of said sound field relative to said support structure.

15 3.
The sensor assembly of claim 1, comprising a plurality of artificial ear devices formed
according to at least one of two ears of an individual, wherein
at least two of said plurality artificial ear devices including a respective one of said
plurality of first transducers to provide directivity to said respective first transducer, and
30  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.
35 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.



The sensor assenbly of any one of the previous clains, conprising an image
stabilizer 20 neans adapted to stabilize a said captured i mage of said
scene by rapid novenents of said support structure relative to said scene.

9. Thewgenspnrassenbly of any one of the previous Gl@ikGneaMigs-§in the
second acoustic 25 transducer is a directional acoustic transducer adapted

to emt said audi o output signal towards said scene. 10. The sensor
assenbly of any one of the previous clains, wherein said audi o out put
signal 30 is a voice signal. 11. A redl -time renote situati on awareness
apparatus conprising the sensor assenbly of any one of the previous clains,
the real-tine renote situation awareness apparatus 35 further conprising a
di rection sensor nmeans adapted to deternmne a direction, relative to the
base, of aTht fms@fassethlPf @ odle BLMNE PreORSCENRAS, @her@ﬁﬂ tHe ££0694 B alc@gata on and

t o out put i e 009/0 008/ 000279 33 said
transm ssi Zc% %tgllrl]ﬁsg %éd %ﬁg%%topo atwav l]é?%b%? Y{é evxﬁal HFutture posi tioni ng
act uat ors  avelengths or from light at Wavelengths within an atmospheric transmission band for

near infrared or far infrared wavelengths.

6.

The sensor assembly of any one of the previous claims, wherein the camera includes
o two optical image sensors arranged to provide a said image of said scene as a

stereoscopic image.

7.
The sensor assembly of any one of the previous claims, comprising a fast servo

15 controlled device adapted to control an orientation of said support structure relative to
said base.

8.

The sensor assemnbly of any one of the previous claims, comprising an image stabilizer
20 means adapted to stabilize a said captured image of said scene by rapid movements of

said support structure relative to said scene.

0.

The sensor assembly of any one of the previous claims, wherein the second acoustic
25 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
30 1S 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
35 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



a presentation structure arranged to carry image and audi o presentation
devices in comunication with said transm ssion neans, said i nage and audi o
presentation s devices adapted to render to said observer said captured

i mage of ea@ dognene in said line of vision and said capti@desadehi® | nput
signal in a direction of hearing of said observer. 12. The apparatus of
claim1l, wherein 10 said presentation structure is a head wearabl e
structure adapted to |l ocate said audi o, presentation devices relative to a
wearers head so as to provide a binaur sound reproduction enabling

stinmulation,: ny}@,ﬁ:(% [ A t owar ds
an apparen{gmgtga%ce 0 Iﬁégﬁ%ggﬁlg& ﬁ%%@ﬁé&%&pgﬁ%%%ﬁggﬁgwg %@%@Merei n
sai d preser‘i‘fl‘éti on structure is a head wearable structure, and said

directi 0][1 &ﬁiﬂ&@xﬁtaﬂi@ﬁ&&cm adapiid ciey deigebnd Ralié pesdhitation tbatesah the | nﬁ of
vision of t L Vel . : Nl r Ay tive to the
base of t h REa gtk Bttt AR L R AR oPRl, VO 0

appar at us @eviegsadantad togendep to Faig-qbseryer saiel| capliureg imags efrsaidiseens in paid line

communi cat ig@Risitintahd §HE cAphaBs MBS indh NBANS adiRc@d FHeatheaf sSidioblsdresDt e

| ocation to pick up a voice signal 25 fromthe human observer and to out put
a signal adapted to cause the second acoustic transducer to emt said voice
signal . 15.12

The apparatus of claim 11, wherein

10 said presentation structure is a head wearable structure adapted to locate said audio
presentation devices relative to a wearers head so as to provide a binaural sound
reproduction enabling stimulation of a wearers natural response reaction to tumn the head
towards an apparent source of said sound.

15 13,
The apparatus of claim 11, wherein
said presentation structure is a head wearable structure, and
said direction sensor means is adapted to determine the direction of the line of vision of
the observer by determining an angular position relative o the base of the head
20 wearable structure worn by the observer.

14,
The apparatus of claim 11 or 12, further including a microphone in communication with
the transmssion means and arranged at said remote location to pick up a voice signal

25 from the human observer and to output a signal adapted to cause the second acoustic

transducer to emit said voice signal.

15.

30 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

35 remote weapon system RWS linked to said platform.



. 30 The apparatus of any one of clains Ito 14, the apparatus being linked to
a nobile platform and further including an optical pointing device,
preferably a | aser beamtransmitter, positioned adjacent to at |east one
canera a So as to emt abeamof light on c he

oper at orng] gbﬁﬁzﬂappar atus having a position data ouﬁﬁmg 6@5935

transfer position data of the sensor assenbly to a fire control di rector of
a 35 renote weapon system RAS |inked to said platform 34 16. The
apparatus of any one of clains 1 to 1534the apparatus being linked to a
nobil e platform and the apparatus having a position data input adapted to
receive pOSIIG'[I on data of a fire control director of a renote weapon system
RWE | i nked The appargiupdianf onerpf dudhsS tadaphesbiamtusértheriinkad @ ropeleat or di spl ay

an i ndi cat 'p‘?:ﬂ %‘% ﬁmdttﬁé&?ﬁraﬁfs h3viBE S pbifSh B %BE Ed ﬁatreme&fbs%ﬁdﬁﬁ\s weapon

i s being ai econnal ssance or co e Icle i ncludin
sensor as s e eAntrg}iresoE Ob remppie WEAHORSYSteR FW% frketido siid PH@O%&&? atus of
claim 1ls ZIadamed ﬂ)&end‘ehm aedpeedier chqurmnahgatambﬁdyar@ﬁ\or R@osition dftadthigdlr space,

wherein the, mﬁ ﬁ'xc?R@fod/e)égij} }s%eﬁ% nstituted by the body, and the renote
| ocation is at Teast in part in the interior space of the vehicle.
17.
A reconnaissance or combat vehicle including the sensor assembly of any one of the
10 claims 1 through 10 or the apparatus of claim 11, 12 or 13, the vehicle comprising a
body having an interior space, wherein the base is affixed to or constituted by the body,
and the remote location is at Ieast in part in the interior space of the vehicle.



