.1 MODULAR NI GHT-VI SI ON SYSTEM W TH FUSED OPTI CAL SENSCRS The
domain of the invention relates to a nodul ar visualization 5system allow ng
the optical fusion of inmages. The invention relates, for exanple, to the
fusion of intensified imges and infrared inages.

Fi el d-gl ass-type, night-vision observayion visualization systems are
frequently used by foot soldiers for night mssions. A night-vision
field-glass 10 conprises a light-intensifying tube to anplify the residua
i ght of a MIODYLAR NtGHF-VESIODhSYSTiM WHIiH FUSEDR ORTICAILSENS@RBat es from
the light of the noon or the light of the stars. Conventional night-vision
goggles with light intensification conprise a |lens focusing the beans on a
phot ocat hode which converts light into electrons, an electronic
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pi cking up the image orrre on t g or scrﬁ_ n comprising one or t wo
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| L convent bgatabley to §RSfuidFesantérafieel ifldgeR dridbidfratedtimaga®pr i si ng an " S20
or "S25" multi-al kali photocathode or a third-generation intensifier with

an AsGa or As@GP phot ocat hode. The 20responses of the photocat hodes cover
t he vi si bl e spect r beldrglassdypée, irggmt—‘dsioertztisenvatmmarisimlizaﬁoneaste‘rma‘ arer ed.
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fusi on of t he | ntensi imge wth a vid forme Izﬁb?‘reen
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of “ob] Sct SO BrMRBAFTAION THENS R LT ASaH OF REGAmEIP IOt I nage.
sensi ngo anﬁbsdosnsds sgfl the p&btdd&iﬁcﬁi’@dcdﬁéred'te)rVIS|lslen§p5@itwrﬁnNithﬂB@$hgapt uring
Lgﬁgrggﬁgte?ﬁtggglonqgwap& t%\,ésrtl arplﬂfrgrfe%rs greatly according to the spectral
The applicant previously filed a French patent application with
publication number FR 2 863 718 on 12/16/2003. This application describes
a folded optical architecture of a light-intensifying monocular field-glass.
25 Moreover, this document discloses an embodiment with two eyepieces
enabling fusion of the intensified image with a video image formed on a
screen. Light-intensifying field-glasses intended to be worn directly by a user
for night missions are of unit magnification.

30 A light-intensifying field-glass provides the observer with a faithful
perception of natural images. The human eye easily becomes accustomed to
images of this type. However one of the disadvantages of field-glasses of this
type is the observation of a scene in a condition of very low luminosity, for
example inside buildings or during nights with no moon or with an overcast
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.The visible and near infrared bands produce images which 10 originate from
the reflection of anbient |ight on objects, the |light source being the sun,
noon or stars, etc. The reflectivity of the objects depends greatly on the
i nci dent wavel ength: Contrast inversions may then occur when the wavel ength
changes. This property can be exploiteg to detect objects hidden against a
background, by conparing the responses given in different spectral 15bands.
In the 0.4 pm- 2 pmdomain, two bands nust be taken into consideration.

The fir st slesgl’ﬂrfe easidnalsligiiphendmes ¢y wealnf@. thepnighbvisigmnyisualizaiionoi nci des
nore or t |t|V|ty band of silicon. The SWR band between
1.3 pn1and %#ﬁgnépﬁggﬁ&%g "Short Wave Infra Red" is the 20 band where the
vi bration state changes of the COH radical known as "Night G ow' of the high

| ayers of the at nosghsdiee qmgvgrcgﬂemswcnanaergsa§9e\seex|@t icBbhfprizaitd aar e
essenti aII anF;%OPIBQQr éeﬁﬂ'&?éo {1 égrs%wael %P_Px)g% Q{‘L\'&t ech oltg (l?es based
on MCT D heref ore
nmor e effecWhitm perforvey thaftnytizat diléhsotN]mgemeris"@mncﬂﬁs ﬂrsol‘ayt, lae infbaredor st ars
i s reduced |l ows a
totally di g?teerCteor{t's n}elrﬁgpgfﬁﬁé@? n'ﬂg 'R%F&geggt]&%gé{%mé %I enC?I %’lgght
backgroundgl‘®t|ﬁ@qc@ﬁb% to&mnemralhapdmoapemrpdof spectral bands are

possi bl e:  Far 'nfr?ﬁ@dv.sibr@%hé)yné&e ineared” WANEs WUd&g |mh§8§ wmeﬁ Infra

Red", covering the 8- ectrum and 1ts, sub-bands medi um

i nfrar &, Rﬂ@mteovomht@errﬁﬂ@cﬂm rampbieakight 0%&1&% V& hohtgqusceREng

covering the surf rﬁﬁbrb@ﬁ@tarmt@hThbXéﬂethP}&if the @bm§eemndmgmnym and
e above e%h(l?% en Vef‘é hpt sources

sol ar refl tlon The M/\{e@gi)‘,] g: it

need to be et’é%?i%%t é’nl_r\ﬂvsg BRI ndEd t he
observati owaaéleolgﬂeclhan@ dihisaptmipenty ¢aambe exploited to Jletect objects hidd‘anar ed
devi

i dden: by J9505Le EcRelgtTEY KorlrRiricBRRE' SRR R08 o0en GifoRtHe SBRLBAL ¢

a di sot? enban@s -appearance for the observer, quite different fromthe

rendering of visibje s (ﬁ@a\ﬁm' nfgr @"n?chdrﬁﬁlﬁeﬁwo%ands must Be 38k&MdnioTpor t ant
poi nt must be consj de

Fibe condi RESIEREIPInd TP 14Bich SXIIds EBposeaely Fomadd Wane: hgmand
anpl i ficat whn:h &@inm@sdhaw a8y le¥s Wit therR@AshvitR b[ahdScﬁhﬂlﬁccﬁcWSWIR
R R R e T
proj eced onbaydtvdmrelthethbraﬂon :ﬁatﬁmhamgias of tee Qhirsigdicslekrzdwin ased‘hgbil ogi es
based on &R, Obs P hGMER/eFs BF e WBnmdSRS™ E8nverytd88nsors sensitive in
this band are essentially based on InGaAs technologies, although other
technologies based on MCT or Ge up to 1.8 ym are also available. These
detectors are therefore more effective in overcast weather when the light
25 from the moon or stars is reduced.
Passive imaging based on thermal infrared follows a totally
different principle. It detects heat sources. An ambient light background is no
longer required. A plurality of spectral bands are possible: Far infrared,
known by the name “LWIR” meaning “Long Wave Infra Red”, covering the 8-
30 12 um spectrum and its sub-bands, and medium infrared, known by the
name “MWIR” meaning “Medium Wave Infra Red”, covering the 3-5 pym
band, which mixes actual transmission mechanisms and solar reflection. The
MWIR band is suitable above all when very hot sources need to be detected,
whereas the LWIR spectrum is intended more for the observation of objects
35 at ambient temperature.



.15 signal. They cannot performthe second function, i.e. the display
function, wthout an auxiliary nodule. Conpared with |ight-intensifying
tubes,  these sensors are generally |less sensitive and have a | ower

resol ution and a hi gher energy consunption. In the infrared band, the inmge
di splay function requires an auxiliarygscreen. 20 Sensor-fusion sol utions
exi st to solve these problens. The Anerican patent application US

2007/ 0084985 is known fromthe prior art. This docunent describes an
optical fusion devlrtfrered)dpwpeslage@arthmﬂa;rhsusefebfoclaanlmtloaach ai¢mhotar ed

channel b l:tszl%deﬂr%r\%gaegﬁ rih cﬁt&@&ﬂe@ecté& Mowb (O LMRSAal ul-ar

devi ce. Thé J%ew ce co annel's, an 1 nmage- sensi n? channel for
t he i nt ensPraseMtcALdisRNeiing 3pPaaraee & Prfbbs@lﬁ‘éﬁ?fnép't?@ﬂ qreet frary Heed

channel , arghdepingYofospiealr el ifrdreaamdges. canera, and also for the
proj ection eyepi ece. The intensification device can be used with or w thout

the camera nodul e of the di spl ay channel in the enbodinent with the 30
i ndependent caner aAnmsdodred iapottesit rpdird mustpaeagorgidertd. oAs threvioesty of the

descripti Onlﬁ#gﬁﬁéeqigg@ﬂg@q% fyﬁ'?d; gggn e’rﬁbﬁ;\% E/% e nRYo B3RS Oglngle

connect or vant age o el ng nonocu af
Fur t her nor @@mpeneptbl es fusion only with a predetermined IR canmera which is

not adaptabl e accordl.ngmr,ggé §&%lﬁ§@ﬁeta§np|'lﬂyaﬁoﬁyst em al so consunes ener gy
35 when the intensified_channel and R channel are used simultaneously.
An 10 o The display of the |mage on a phosphor screen.

The image formed on the phosphor screen cannot simply be
transformed into an electronic video signal. It can only be observed using an
optical projection system. In the 0.4-2 pym band, other image-sensing
technologies based on CMOS or CCD sensors provide access to a video

15 signal. They cannot perform the second function, i.e. the display function,
without an auxiliary module. Compared with light-intensifying tubes, these
sensors are generally less sensitive and have a lower resolution and a higher
energy consumption. In the infrared band, the image display function requires
an auxiliary screen.

20

Sensor-fusion solutions exist to solve these problems. The
American patent application US 2007/0084985 is known from the prior art.
This document describes an optical fusion device comprising an intensified
channel and an infrared channel visualized on a screen and a camera. It

25 involves a monocular device. The device comprises four channels, an image-
sensing channel for the intensified channel and an image-sensing channel for
the infrared channel, a display channel for a recording camera, and also for
the projection eyepiece. The intensification device can be used with or
without the camera module of the display channel in the embodiment with the

30 independent camera module, as described in paragraph 14 of the text of the
description. The camera module can then be connected by means of a
connector. This device has the disadvantage of being monocular only.
Furthermore, it enables fusion only with a predetermined IR camera which is
not adaptable according to requirements. This system also consumes energy

35 when the intensified channel and the IR channel are used simultaneously. An



.4 energy storage nodul e connected to an electronic systemis used by the

ni ght-vi si on device to power all the functional conponents. The
Aneri can patent application US 2008/ 0302966 is al so known fromthe prior
art. This docunent describes an intensified-channel, night- 5 vision device
whi ch can be connected to an | R caneragq Any type of IR canera can be used
and can easily be connected to the night-vision systemby an attachnent
means using clips. According to this fusion system two intensified

channel s aepergyesionage ameduléecammegtedofo Ameelectrepic sfstemeis| Bsehaynthle i s

pr of ect ed Hllg)%?v%@r% gelie 't@gS%'rfah% ﬁﬂ%ﬁaﬁéldcoqﬁﬁ‘&?émﬁ”“y’ the 10 fused

| mage appears on a_si ng ut put channel t-vision system can be
used only in nonoclih@rAmedcanpatent @pplicationpodR08/0302966 is alspdkneunent EP

1857854 'SfrBHpEﬁb form érheTﬁrsl @bc@hbnt deseribdy ag umdwl |fﬁ{]o;éﬁeﬁjiﬁé] ef 't-e

panor am c, j me gl es conprisin n ne |i -i nt ensi

optical® m)M'ﬁlog‘ d&N'Oel—W%‘C% cRp he %”DPE & rrh%ﬂ d AL Q?dl?ér m)dul e.
Accor di ng temicha saarhdluiattaud &anadeadilgiie casﬁrmsed Yo t‘rga nmgttvisicrasydiem

conpl ement §9 Maﬁtgghmg er n(%”s ug?lgfc'ﬂﬁ}%h Q?ohﬂﬁ g;&l't&‘[seﬂﬁ'idmgﬁéem ttulo

I nformation’from an. ex unct
record t heintemgjied chanostsd aos nras@ﬁslahldetha ragge einthe ackeemaof dslne IR

originatin T e e SR d re but
do %ot al | gwérﬁlﬁéep %0?{1&%%6(1 méeagg’g@!ee@tégt fcnénﬁg :éirlc?{esr?gpgm& &ﬁgnnel

and t h&0 | Rfugeshimtage appears on apinglepuiRut qbﬁnﬂﬁlean%#&mgbhvassoﬂ 8Y§$eBhose a
ni ght - vi si gan %bais@@@ﬂ M hgochrr ugsifena BlisddNigwshbded i mages and i mages

generated by an | en of the ISI n syste ta, provi de a
nodul ar nmonocul ar l%ﬁ Bphggﬁﬂggbg@ét'@rjﬁ@&wﬁ (ﬂ? ﬁ'Pha&n‘i‘?ﬁ% bﬁkgcor di ng
to gbscﬁrvamoﬁmlmcthtteauee gasorayrt, epmmamalgsggtefsf eomgasithgaahoowline of use
in both in S S ' Mor e
preci sely, &“ hénes%X% dﬂﬁﬁam%%ug!‘%n HL@?@UQH Zat |Lg§ﬁs?las\f émogéjlconprl sing at
| east 15hr ecamgiia| reggulehddcprding riodifise axgbitelsiirgg aathib@@r“ﬁ!iY'ﬂ@nm@dvlece
conpr i si ngcgn bie' GmpRATkAHE BY ROHUD Motlié fo fusel hlinehsfiBa imagBEIif N9 2

di spl ay screen, second | nmage-capturi ng hannel conprising a’lens OBl and
at | east .wéglénat&hﬁpﬂgawﬁnalaswwaﬂ BtfPB%FFO%?fsW@n@%m%Faa'ﬁ tayeppete ocC1
are arrangmb idagédeompreed of inteasified SinagBartmel infdrthdtiod drivagstirgf frble second

channel { K& HUD. These goggles present a modular architecture but do not allow the
20 fusion to be carried out with the intensified channel and the IR channel.

The object of the invention is to propose a night-vision system
enabling the fusion of intensified images and images generated by an IR
sensor. The object of the vision system is to provide a modular monocular or

25 binocular system to adapt the IR sensors according to observation
conditions. The system must also offer good autonomy of use in both
intensified-vision mode and fused-vision mode.

More precisely, the invention is a modular visualization system

30 comprising at least three modules, ,
the first module MDB being an observation device comprising a
first mechanical body in which a first channel comprising a diéplay screen, a
second image-capturing channel comprising a lens OB1 and at least image-
sensing means, a relay optical system and an eyepiece OC1 are arranged,
35 the image of the first channel and the image of the second channel being



.5 fused and collimated by the relay optical systemand the eyepi ece 001
towards the eye of an observer; t he second nodul e MDAUX bei ng
an i mage- sensi ng devi ce conprising a second mechani cal body in which a | ens
0B2 and a sensor are Sarranged to generate a digital inage, and;

the third nodul e MDEX bei ng an externaf device performng at | east a power
supply function; the visualization system being such that:

the first nodule MDB conprises a first data connector C 10associated with
a first netisadi ard atimatedgbyrghesreiy optical systemt padséeoanepiseal @CIDAUX

conprises %mggg%aggé gftgﬁ:aggg arr. C2 associated with a second nechani cal

coupl i ng nmeans ta connector C3 associated with a third

:
mechani cal coupl i i§emsgaand3moghle VRAWAI beingoall EnReE=ReRsingr i96¥iCea f ourt h
data connegd@brififiglPsessREBERENIVAL Body OWhich daTRERaDBRalindCa8phsdameans S4;
t he connectors qu C2, OEP and .toai.and t he, mechani cal coupling neans S1, S2,
S3 and B4 arangsq iogereraie a igitalimage« M the visualization system all ows
at ]Iceast t he fol | othienthifdhneeluto MDEXr beingnan external device pemrormingr at
configuratj qn fi ector 01 is connected to the 20 fourth

connect or %%,Stf:?re&%rrss?’b%qgﬁ%_ vDB and the third nodul e MDEX t hus bei ng
mechani cal the Wsuglization system beingisuch tyakond configuration, the first =

connector G and the $RGOMLANENRIE' cOMpREEs CQURAIEddhRa dorRkestort A di gi tal
i mge of the sensor on the screen and the third connector C3 is coupled to

. , ] th
the foiff t haseamkaied withpa firstraechanical sRUPIRGIMEERAUX t hus bei ng mechani cal |y
coupl ed, on the ongehgdsbnd moduke MDAUXTEsMbeasdB serbndodataheommidutor hand,

L b Rk rovoons mpera oAb ie HEMSTER o phERsL Lo,
nmeans of t benheéctst CorxbsbeiatddBwithea thirdGhegjrani¢altconpliny megnsubd and;a det ect or
i nplemented in * CN{R% tifd 'h%&%i'le QDEX comprises a fourth data connector C4
15  associated with a fourth mechanical coupling means 5S4,
the connectors C1, C2, C3 and C4 and the mechanical coupling
means S1, S2, S3 and S4 are arranged in such a way that the visualization
system allows at least the following three configurations:
, in a first configuration, the first connector C1 is connected to the
20 fourth connector C4, the first module MDB and the third module MDEX thus
being mechanically coupled;
in a second configuration, the first connector C1 and the second
connector C2 are coupled to display the digital image of the sensor on the
screen and the third connector C3 is coupled to the fourth connector C4, the
25 second module MDAUX thus being mechanically coupled, on the one hand,
to the first module MDB and, on the other hand, to the third module MDEX;
in a third configuration, at least the first module MDB functions in
stand-alone mode.
Advantageously, the sensing means of the first module MDB are a
30 light-intensifying tube or a detector implemented in “CMOS” or “CCD" or
“InGaAs” or “ILCMOS” or “ILCCD” or “EBCMOS” or “EBCCD” technology.
Advantageously, the image display screen of the first module MDB
is implemented in “OLED” technology.
Advantageously, the first module MDB comprises:
35 - a means for attachment to a helmet receiving support, or;



I nGAs" or "ILCMOS' or "ILCCD' or "EBCMOS" or "EBCCD' technol ogy.

Advant ageously, the imge display screen of the first nodule MDB is

i npl emented in "OLED' technol ogy. Advantageously, the first nodul e MDB
conprises: 35- a neans for attachnment to a hel nmet receiving support, or; 6
a second optical output channel conpriging a second eyepiece, the relay
optical systemtransmtting the image fromthe first and the second optical
i nput channels to each of the output channels, or; 5- a diaphragm the
aperture of whieh &secondrapticall oatpuinghasmel (cogrrising, 81 seeiidd eyerigee mdul e

MDB conprising nmeapg iy 8plicall Ysieifitidrismnifitightdl mdyer@8hi thd hist drsed

position in order to protect the field-glass.” Advan eously, the second
modul e MDAUX conpr iheesecong. epticah ymput SO3BNels\te @af 9&? ‘P‘Hﬁ”\géhwlﬁg to the
vi sibl e and near igfrared bands, or; a sensor sensitive to radiation

bet 1 and 12 pmpf th | . band. ... . d

Chi 1 modul 6. NDEX 21 SePHIBRrDRS SHPrads-waigh s caninled A BRAP oY ter to
transmt inages, olkevek saidhfistetodulevMDB wopiprisitey meanseyitabls fog sattingans f or
attachment to a heé%tdiééﬁ%%%fodlthg closed Ipo-gnl%n' iHVc?rpH ngdtﬁﬁe’t] t%ngltf?élg-s to

conbat equi pnent fOr a rconprising at [east a weapon
and the nodul ar sydg®&m as previously defined. In a first variant, the first

modul e MDB and t heag@s8deously, the second module MDAUX comprises:
10 - a sensor sensitive to radiation belonging to the visible and near
infrared bands, or;
- a sensor sensitive to radiation between 1 and 12 pm of the
spectral band.

Advantageously, the third module MDEX also performs an image-

15  generating function in order to transmit images, or is a helmet power supply
device comprising a means for attachment to a helmet support.

The invention also relates to combat equipment for a foot soldier
comprising at least a helmet, a weapon and the modular system as
previously defined. In a first variant, the first module MDB and the second

20 module MDAUX are mounted on the helmet. In a second variant, the first
module MDB is mounted on the helmet and the second module MDAUX is
mounted on the weapon and is used as a sighting component of said
weapon.

25 The night-vision field-glasses for a foot soldier according to the
invention can thus be configured with an IR vision module or without an IR
vision module in a very simple manner thanks to the arrangement of the
different connectors on the observation base module and on the IR module.
The use, on the one hand, of a base module performing the optical and

30 electronic functions for the fusion of the images, and, on the other hand, of
an auxiliary module performing the IR image-sensing functions allows the
visualization system to be adapted according to operational requirements.
This allows the sensitivity of the IR vision module to be adapted very quickly
according to observation conditions by modifying the IR vision module only.

35  This modularity also allows a troop of foot soldiers to equip themselves with a



.20 nodul e MDAUX are nounted on the helnet. In a second variant, the first
nodul e MDB i s nmounted on the hel met and the second nodul e MDAUX i s nount ed
on the weapon and is used as a sighting conponent of said weapon. 25The
ni'ght-vision field-glasses for a foot soldier according to the invention
can thus be configured with an IR visipn nodule or without an IR vision
nodule in a very sinple manner thanks to the arrangenent of the different
connectors on the observation base nodul e and on the IR nodul e. The use, on
t he one hdfirdt batchaflmdservatiool gogutes andriargpcond regueedpatghdfdR camer@sr oni ¢

functions \fvﬂi(r(j:ul g% f g hoékd?{a p@evﬁtﬁaeﬁé  artfer. OThé hfﬁspté'd%nfé@@dof Qhisan

auxiliary er orm n sens% 3}9% unctions Tal | ows, t.he

vi sual i zat meaulayity énat @db'@ ERERRER C&@E%‘ff PO SEHRMMP! R nent s.
Thi's al | onsedtidg. %@écémdllawaﬁtfagbh@ thB neldabmsh wdhé evdighbanadhptpmiverer y

qui ckly accordin servation c modi f,yi I R vi sion
nodul e Sonl §oN Qﬁgﬁﬁﬁuﬂﬁwe% \gﬁeakh%% %@pn%tfnerc%(g% oldiers to
equi p thensel ves WI th a 7 first batch of observation goggles and a second

(e ot of a2 TRIERROND VAR bESMERD RElignaRdltdtdodrandn ksl The

first advantage of "this 1o reduction 1n the overall| cost of
t he equi pradvandages dﬂlﬁtmcom%tquﬁﬁn’fﬁff@f@cfﬁﬁﬂ'%\ﬁﬁﬁt%b"mg'ﬂghéeﬁ‘ér!ﬁ]@tnl on in

the el oftyARs) liSuE ki SIS MEI AcPba digwAtel FmRichvhen (he | R modul e

i s not necessar i nvent.i on e t ood
and ot Her advant ag%'gUW | shewson e@‘\ﬁ%ﬁ’ﬁ‘@”? WBFﬁer E%%?mﬁif’eqqﬁlégﬂwpun a[er ﬁgoo

descri pti ogystBinCalsd @bhﬁm%mgmfeerght-nﬂeﬁ!slﬂmg opti¢et sgstemched drawi ngs, in
which: oFigure 1 s

system al SO Conpr | IE'l%Hbe %éﬁPWSh%HF%BRQ'm%?ﬁ %ag‘e Z@Qlﬁgg?ﬁo&&g Sh Rl ay

Figure 2 shisualizatioargystimeommisirghedtksensary rmdul e of the vi sual i zat i on

system conpri sing H&ﬁré R & g\fs]otrhe bas.eI m8d_uLI§ and ﬁ] ha?r %ﬂ@é{@et&%

nmodul e and the auxi Prary no or an op tlca Iytjsmn

use, the ctogetherdor an apticakfusiomase. ﬁbmpngaﬁteryf Fﬁﬁjﬁﬂé”ﬁﬁlﬂ‘iﬁ"%oﬁ%ﬁ’@ ed to

the auxili g 'i@gélng ‘connected to thg'a%tﬂ@r;ﬂnﬁﬂ@v@ the base nodul e, the
auxi liary nodul e an

t he exte dul d h
20As shown in Fi guFiguse %SHPU%&%Q gﬁr"%"gﬂgi Y'}eangf’gwg@é:/gicgr‘rﬁe andffie™®"

external power supply module coupled together.

20 As shown in Figure 4, a night-vision visualization system
according to the invention comprises a base module MDB, an auxiliary
module MDAUX with an IR sensor and an external power supply module
MDEX. These modules enable the configuration of a night visualization
system with optical fusion of intensified images and infrared images. The

25  external power supply module MDEX can be adapted according to energy
requirements. The auxiliary module MDAUX used can be adapted in such a
way as to comprise an IR sensor sensitive in the required spectral bands. For
example, a group of foot soldiers may have a plurality of auxiliary modules
MDAUX which can be used on the same base module MDB, each one being

30 sensitive in a specific spectral band. The sensitivity band of the auxiliary
module MDAUX is preferably complementary or partially overlaps the
sensitivity band of the light-intensifying module MDB. _

The external power supply module MDEX performs the power
supply function for the electronic components of the base module MDB and

35 also the auxiliary module MDAUX when this power supply module is coupled



.according to the invention conprises a base nodule MDB, an auxiliary nodul e
MDAUX with an IR sensor and an external power supply nodul e MDEX. These
nodul es enabl e the configuration of a night visualization systemwth
optical fusion of intensified images and infrared inmages. The 25 external
power supply nodul e MDEX can be adapteg according to energy requirenents.
The auxiliary nodul e MDAUX used can be adapted in such a way as to conprise
an IR sensor sensitive in the required spectral bands. For exanple, a group
of foot sowith éresanxifalyanedalepVIDALIX.tTheoéxtatnal Ipomey sepdlyl eedWBAURY BRI ch can

be used o ; } hbd hn .a
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suppl y nodgksatiors, ariamtteth assistahbe ttaegetdatéctomyinformhationMBUX.  The ext er nal
power supply nodul e nmay be a system perform ng the power supply function

but also other functions, such as, for exanple, the transm ssion of inages
origi nating from aFiguepHi showgenaoatlimiingnembodimerd ehrthfe Haraymedulgi nat e

froma conpig Ng %%fnéﬁidimé%&%h{%r&ﬁg@ri ety of information useful to

t he observer, for ocat 1 on I entation assistance,
target et ecti on i Ff®DRaeiBpduletMDB comprises, g @3&’@ %h%'}’f@i/sa en$oRBi i ting
enbﬁdi gent afd dé F@viban@r neensEyiNgBhe Itg‘:“nft skige tﬁédndbmms?lohsdymylddhétf er.
10The base nodul e _NDB cgonprises, a first cha : a
devi ce forSWW%%FWrﬁa'ﬁg 'Pﬂaﬁé)ﬂf?mpﬁ's?ﬁé F}FBQ%E‘&{?&%P 'ﬁm@ﬁd%ﬁ% shown
in Figure densihg snéassofdRt firenmodsiss MDB caheatso be adptectorimplersedtedThe
sensi ng nean he fiLst - ‘ 0, tec 1 » nted in
Tons Jor TGOSt W TG of Qe MRS Pol o EGEP B EHGUTR e™ o¢
" EBCCD15 t e EEBGLCEYechnology. It also conprises a second channel
transporting the i‘r{agfe to be fused with the image of the lens OBl. This

¢

second i mage- sensi S SARWISERA 6ASINS Channal Jransporting: e image & bene mage
of the auxjdedr¥ithadeli®ags &t Sl BKEMOBThEhR! seaddsinedgd-bensing ehanabiannel

dth . | so 20 i d he. hani cal d her ef
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3, DEh8, o B h R BB ol A LA e el
pr ef er abl yelesmehts do not pose any particular implementation problems for the person

skilled in the art.

The display screen is preferably an OLED (“Organic Light-Emitting
Diode”) photoemissive screen, but may be of any other type. A reduced-size

25 flat screen is preferably used.

The mechanical body comprises a relay optical system to
transport the images from the first image-sensing channel and the second
image-sensing channel to the eyepieces OC1. The second function of this
relay optical system is the fusion of the image of the first image-sensing

30 channel and the image of the second image-capturing channel. A semi-
reflective strip can be used to fuse, through reflection and transmission, light
beams originating from the two input channels. Other optical devices known
to the person skilled in the art, such as separator cubes, can be used to carry
out the fusion and the transport of the images to the eyepieces OC1.



. The mechani cal body conprises a relay optical systemto transport the
images fromthe first imge-sensing channel and the second i nmage-sensi ng
channel to the eyepieces 0Cl. The second function of this relay optical
systemis the fusion of the inmage of the first inage-sensing 30 channel and
the image of the second inmage-capturing channel. A sem -reflective strip
can be used to fuse, through reflection and transm ssion, |ight beans
originating fromthe two input channels. Qher optical devices known to the
person skilled in The base moduleadViDBpatewsr iBulfégurecdn aEnRI&Es tWocarry

out "t he fusipeaRdcide AR JRTEEY brchiiebibfe THESSbE ddpBbRY BPIERSBOARE, O

The base _ own In Figure 1 conpriseS two eyepieces OCl. . An
optical artsi Imrf@mftwpnmgeywteawshan?ﬁlSttPé%sep%rr&Y&@Y%M@WM’J& from
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i mges does not pqse, any, particul.ar technical pr eng.to the rson
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conpri ses neans suitable for setting said diaphragmto the,close osition
in ord& to proteclhehasempdulg Mﬁ”@yAﬁ%PH lei 8@pi?ﬁ%g’ﬁs§'l§n?9%'lqu'%
char act eri gf vhich ist dentionedndti ambichbéigheleivaniic alhitlo dpsefthe meodde dVIDBdul e VDB

conprises a first electronic connector Cl and a [ C i nmeans
S the. cofpigerioes tieRta sulebl Bl T0 SPeeia Masu ed YT o
functi on beirdg td peotechtherfieddgtassof digital data froma video streamto the
di spl ay screen of one of the image- 20 sensing channels. The internal

el ectronic means conprise data buses, electronic cards, electronic data bus
cont r ofi5 component sAaeerding tot ore esiseptialosharasterisiicnet dbe anyertion.r thesnit to

the screennd faRicdftibdy0 oPandi BRAEYREdUIEN B NEGRbASeSI a Firs efcdtiopic t 0

provi de the power supply of tge 25 el e(i.tronl cC C ents. An i 1;|ernal power
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| eve: ~adappgonfetie tbrﬁrﬁ‘éﬂ@fneﬁ|d©§7td‘eonﬁﬁrsiiftm¢¢tidr18being the transsth;éDr!‘rethanihcal

coupling neans, Si.is associated wt e e [ _such a
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coupli S Si. us, the ng |

t he nechanica ( ng REan ] coupl means g ] ol Q?th
t oget her t kledvesic mpeAN<e ngeassary i t@nsait @ dhresesRRe¥idsP. datde I dfhect or
Clis int e@fs%'i%o‘. nto the surface of the 35 nmechani cal body of the base

nodul e VDB. _
! The connector S1 also serves to provide the power supply of the

25  electronic components. An internal power supply circuit receives the power
supply signals according to a voltage level adapted to the internal electronic
circuits.

The mechanical coupling means S1 is associated with the

electronic connector C1 in such a way as to mechanically couple the

30 connector of an external device coupled to the connector C1 of the base
module, the connector of the external device also being associated with a
coupling means compatible with the mechanical coupling means S1. Thus,

the coupling means S1 joins together the base module and the external
module connector. The connector C1 is integrated into the surface of the

35 mechanical body of the base module MDB.



.10 Figure 2 shows a non-limting enbodi nent of an auxiliary

nodul e MDAUX according to two angles of view The first angle of view on
the left part of Figure 2 allows the rear surface and a side surface of the
auxiliary 5 nodule to be visualized. In this view, the auxiliary nodule is
not coupled wth an external connectorqgThe second angle of viewis a front
view of the auxiliary nodule and the latter is connected to an external
connect or CEX The auxiliary nodul e MDAUX conprises an inage
sensor allow ng video inages crossing a lens 0B2 to be recorded. This |ens

conprises a 10 Pr PG Q%hcﬁﬁé)a'ﬁbdzhr%n% &nggﬁﬁnéﬁrlﬁoé%bﬁxﬁér‘?’fr%émé’

sensitive @dspectr band of the | nf rared donai n e aimbeing to fuse
the i magesk@? ﬁc%QS’OH&nQ He teenarglesial viewe I Nadtelsan@ipafaiey aythenefhase
nmodul e MDBparthst iagmd Qaénowgamé eea?r%mfacseeéna e sRiee Sl Ay 6f W@éxnﬁ@f

a, to conne d.on rfa%e of the

t t

mregﬂzm | 'q'%’g&&}etﬁ%? I‘ﬂﬁ?uf %%Jf‘ltﬁ'ér‘ﬂ}e% @X'Wééﬁo‘iﬁﬁd? F‘8h?‘&“ hot abl y
conpri se aanoevpeltrfal domneoturr dihet Becorad aariyls exf, viehe ipaweront wigw >ofclhrecui ts
22'029 d:c ﬁg ?t\éx@énr lrﬁﬁ@ﬁlg%‘ﬁ t{ﬁ%qgﬁért i o?xkef;t@% YA %xt?qugﬁﬂﬁécﬁgr CEX:t
connector 02 is prEB@ﬁUXHJamm@dyledMDsw)K@ommrsesarslemgedsmnnetlowmgos 20 is
present onyiyBe |ﬁ%%{essé%g%§at a 188s @BQQE rﬂéc&{jeﬁhthsomc&?rﬁgnggs nd 03 is

configured in such a way_t [é' ssible to couple sinu neously the
connectbr sPRseED e3P W iTHo¥WEnde h@r%ewré%tpé? §530 Meﬁﬁnéélé’e imhe speptialct ors 02

and CSt ar ebasds of ities ﬁcfranoeamfdnt?ﬁ.hame:ﬁlm Qiéhﬂél td\msf@m@sunﬁi’ge%nﬁroaaced b
respective ape e nmechani.c nmeans are
25conpat i bihé sEhSor® WY %tl% MEAFTe SEBF" 36%3 %qﬁﬁebﬁg%@ﬂa‘élg Tﬁ’?g means
of the auxauxibary moduleecobptixes dhe dectronie cheahd fort thansmittirer thay veoof t he
base nodul fJ gdlr at | on
system vvheﬁaﬂtg@se C?r%rg%? %&%n&ﬂ%&@% édf?rg%ﬁl;]eecb?ﬁgm Q%E;Fré{‘ Sni cal | y
30 couff edaumwycmﬁﬁétﬁ orhese @'IeCtTﬁQICoE@@Wdﬂ@téth@Q/m@éSWIaBC@m@UtGroﬁ@ed on a
si de surf aggntrdl rtﬁe'dﬁté tﬁ}é(efsa% lpBEr PR E:l(ﬁ;(?h fieBél?l taf‘f‘ea%'t dpeof the

lens OB1, is cou(? The connect of he | rar | mage- sensi ng
devi ce I\/DA‘E?@% ? dH%d’uélln'a%@ordlu&ht surface | ooking at the device IR from
the side of the | eAscdiBidg toldne embodlmeﬁhbfw@ﬁﬁﬂlgfy @ddafe MIBAUX, a

d dul
g e hal g, 62 S MBS JoBSUNREL e sBhaRd sPnEaRECaTr e
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mechani cal 'y co he co hese cou Ilng means
are, for eﬁ)‘@ﬂﬂﬁc@rsacz rﬂ*@aﬁédmﬁblcénﬂéfﬁtofih@f esigshalrdevieemsl il camecionsi xi ng
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exanpl e, a'eBREEHy rOPAEES t*t“ﬁé“ ig FONPHRS nggargngzaarfq RPrfescr ew
for thss cotgrhpagbleeans S4. The person skilled in the art knows how to
design any type of | i rOV|d the, cou betme n, t wo
connect or s. Tﬁé)#%”é‘gg@??gu?é‘g tﬁ 8'09, 5855"'}% %?1"%3? ttgﬁl al | ows
the syst enauxilidry rogeuleddDOUN agnthe cd:mrmtequ the ngnmectesC1lof thefhiasst
operating fpegle MDBB. Figure 3 shows the configuration of the night-vision system

when these two modules MDB and MDAUX are connected and mechanically

30 coupled. The connectior C1 of the observation device MDB positioned on a

side surface, the left surface looking at the device from the side of the lens

OB1, is coupled with the connector C2 of the infrared image-sensing device

MDAUX positioned on the right surface looking at the device IR from the side

of the lens OB2.



.15 the night vision of the nodul ar visualization systemis used. The eye
of the observer sees only the inmages originating fromthe intensifier tube.
In a second operating node, the night vision is conplenented with inmages
di'spl ayed on the acconpanying screen, optically fusing these inages with
those of the intensified channel forneg on the phosphor screen of the 20
I ntensifier tube. The inmage displayed on the auxiliary screen origi nates
fromthe video streamtransmtted by the connector C of the base nodul e
I\/DS). . | n Bhe bondecipe Gt ohthenintrge-sersing gleviog isi eannestatbto act i vat ed
and the vi | Zatd S ' [ : T of the
observer t%gﬂ'lésc @s@ii) %%ésé)grgwgaﬁ rﬁﬁa s;érr c;ﬁ'g%hga PEW&E’)% Pppgﬁlndnggiigw@ 25The
di f f erent beidasablee tachereine SR @@fﬁf@oﬁﬂéd'mu@%@e'&%ﬂgr%ﬂnCBﬂ'ﬂﬁ-oﬂ_gepl aced

on the frogftepfal Midié & the®l @HforeVidniplblesystémanan siffplé pbwer supplyCr f and

I ntensifier tuPe _?al n control, and; -SCCQ/ f ancg.l Vi deo screen | ung nosity
controls module. The camedtorseftli dnd £ gy MF (?P'qaﬁ}‘n' tAPIED D% WS ype of
ant{0|ds adftﬁhp){hlb_eme%asosmehdim.eﬁhesescmmﬁngemplansoa;red.foAe;danmle, ant er f ace
adapted to,a r i I red. T C b
activated me%eéi @@‘Sﬁ’fgfn%@?/ Cégﬁlﬁig{%ﬁg %1ora r gsapg)r(llapn%?%\gﬁgfg]es%lf@n?ﬁe ©
comuni cat ingansn$2r TheecainadierscGanand de4 | aret ieshaaisally auplashPyoihg | ocat ed
on the f'e!:&kgilggsﬁera‘ﬁ%asg Qﬁa'gﬁ.- Théde couplingr mebi8 AfeRger Axahiile, a

intensifier tu such as the screen |rra§1e visible _in both q epi eces.

The OLED stveased halgefor she campiing maanse? g THNO 5EeW IPEHG Fomiings
swi t ched offean8rS4UPRE IpEROSE GkMadt ifethiena &nididv hewdobyedite dnyt gpei 6f er when

the latter is swtched on. 5 uppl enentary source enmitting a light at a
wavel engt hCRWPIRGi PRATHE PF&V&%% ‘89“9"5‘943&1.‘&??? O §PBUPHRE the 1 ghting, if
necessary, in the Thislabnfijuratioinosf the visudizatiapeystemallaws thesbystemdiost ance

o Bty R ) R o adln AR cpRRatRErEke Bl
15  the night vision of the modular visualization system is used. The eye of the
observer sees only the images originating from the intensifier tube.

In a second operating mode, the night vision is complemented with
images displayed on the accompanying screen, optically fusing these images
with those of the intensified channel formed on the phosphor screen of the

20 intensifier tube. The image displayed on the auxiliary screen originates from
the video stream transmitted by the connector C1 of the base module MDB.

In a third operating mode, the night vision is not activated and the
visualization system is used in remote-vision mode. The eye of the observer
then sees images originating from the IR auxiliary module.

25 The different modes are activated and controlled using control
buttons placed on the front of the field-glass, with the following controls:
| - On/Off and intensifier tube gain control, and;
- On/Off and video screen luminosity control.
The invention is clearly not limited to this type of controls and other
30 control interfaces can be proposed. A simple interface adapted to a military
use is preferred.

The modes can also be activated by the system by sending the

corresponding controls via the communication interface of the connector C1.

In this case, the controls located on the field-glass remain active.



.10 I n one enbodi nent, a photodi ode | ocated on the front of the
field- gl ass enabl es the autonatlc shut-off of the intensifier in the event
of prol onged excessive lighting in order to protect the tube. In a
different enbodi ment, the observation device MDB conprises a diaphragm the
15 aperture of which is controlled atyzanbient light |evel, said
observation device MDB conprising nmeans suitable for setting said di aphragm
to the closed position in order to protect the field-glass in cases where
the ambi ent |ight The irege f dhe dntepsifiey tuke, sushoas thescraeghimagsi Jg

visual i zat), erIeS}ﬁSBSﬂ‘? & Ilé&‘g C?"UL'E[@SE%%% ) 9|§ib'ﬂa'ecé|ﬂférlbloﬁé‘ﬁ
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connect or Ehvirfnroért. aM&p|readmgrrmnbn@ame@@tm§ednomeat§ denceampie.n2 of

t he auxi lla'rc?/ HiRYYtiftafelfl the connector 04 of the power supply nodule or of
a system no e are simlar. This arrangenent provides a nodularity

al l owi iy the night visualization systemto be used with or without an
auxiliary nodul e, W ¢he @ﬁiﬁdﬁ&heﬁu&' ptﬁbtadioid\eabe&tedromtﬁe frahteofctherfestd-or

interf 1d th h | i t h

351 rom ot BRSe . EaAREGuIE Mongus wuidHh dofd dRRelsh Pt ERnE 18000 e
is the 13pmissgdd Iexk:;zsssmeelcghtlpgalrgmdlgr 03] mrotﬂctstbﬂeditdnes km tahdlﬁefehte need
f h f

or cach ! 8cAthahe! k0 RBYRANbS axwgcéﬁvm R & daitabROlRol di er

has an int&nsri er servatl on device R sensor
nodul e$5 caﬁpb@umfrwhlohnlﬁ igontroled et ém@'eﬂtH@lhé!ﬁ)/el' Wi PRGERVRECB ARVISifent

cost. 5 = MDB com&@ﬁé%@@ﬁ@'s@lt&ﬁ@ fANsdlng SR Qﬁapfhr@@ﬁﬂ td the "diseuts - f r ee”
application. In this case, they{ ?,n be attached tg B}I ne q'lﬁlﬁg

adj ust abl ePo8ipBIR OFferso IRIRGH the liRidslgs I Casrs WOSHD IR W&V&'H s

accordi ng tdb mpdndecations. It allows the base nodul es to be hooked onto the
hel met of the 10 foot soldier and ensures the positioning of the

field-glass in front of the eyes and its retraction to allow direct vision.
The bage nmpdul es aFlgue & showsl they night-yisien blisualizaiéen sysigse.canfigdred r st

mode, the Qi@ pYis HAldAGELRRet¥E bfThé 2oRRBEBF Catolh AliRsHY RBBIME on

its connector C2 which is connected by its connector C3 to a specific power

supply module. This power supply module is adapted according to the energy

requirements of the auxiliary module. Moreover, it offers the advantage of

25 providing a greater autonomy than a system powered by a power supply

module integrated into the system, i.e. a battery module. An integrated
battery system of this type is not ideal for a modular visualization system.

Any type of auxiliary sensor module comprising a connector

compatible with the connector C1 of the auxiliary module can be used. The

30 connector C2 of the auxiliary module and the connector C4 of the power

supply module or of a system module are similar. This arrangement provides

a modularity allowing the night visualization system to be used with or without

~an auxiliary module, with optical fusion activated or not. The connector

interface and the simple mechanical coupling means simplify the change

35 from a first configuration to a second configuration. Another advantage is the



.15 network. In a second node, the systemis in a stand-al one configuration
connected to a power supply device which can be hooked directly onto the
carrier, on a helnmet or belt. In a third nmode, the visualization system
conprises an auxiliary nodule and a base nodul e enabling inmage fusion, a
mode in which an inmage provided by a djgfferent sensor formng on the screen
20 of the base nodul e is superinposed on the intensified inage.

The invention is also applied to night-vision field-glasses enabling

opti cal fumsmbullﬂyttopeetﬁlpratgrgu;apmfoets soldigrsguithautttbasnégd fer eaeh doefl asses

for foot Sg(%]lgk?r h-gk}gshl (JRe%BhQHP od @k, fEfth 91869'5%7&&”%30%%3” se at
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the first nodu I's nounted on the hel nmet and the second nodul e NDAUX
is nmourfted on the weapon and is used as a sighting conponent of said 30
weapon, the foot salghsy rhb@nslebwim @il et asedght nighthioun HemdisAiged’o br eak

cover, by d db

couer o1 S D BATKeC ey o e ctsE AP L HDEC PR g of i
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(MDB) being™an observation device conprising an| in
whi ch %0 f i fost selshemand @aﬁwreiSsmﬁgp%ltmrwﬂ ailtfs%f"%lérgla%ts Ebffeﬂbo %& pturing

channel cogpgiiigir8@a&idredSalloWPdire@Vikign. | east | mage- sensing means, a relay
optical system and an eyepi ece (0Cl) are arranged, the inage of the first

channel and the image of the second channel being 10 fused and col linated
by the relay opti cahemstaeﬁmmldstdﬂewepjrah:tg df@okpidewodts ofheseeyr a0f an

conpr i 51 gt SBedRa RecTan Sa I SRR L EReR BT SRASRER TPV S
arranges t oetyeorkr in @ sedonyd tradde.nthge systam lsm reestandr@lonﬁdmrélgym bei ng
an ext er nal,,deviics 9 holet Repply dSASE whidtPeBh e'RBbNed BiteElPBhto the

carrier, on a helmet or belt. In a third mode, the visualization system

comprises an auxiliary module and a base module enabling image fusion, a

mode in which an image provided by a different sensor forming on the screen

20 of the base module is superimposed on the intensified image.

The invention is also applied to night-vision field-glasses enabling
optical fusion. It preferably applies to light-intensifying field-glasses for foot
soldiers. Thus, combat equipment for foot soldiers may comprise at least a

25 helmet, a weapon and the modular system according to the invention. In a
first variant, the first module MDB and the second module MDAUX are
mounted on the helmet of the foot soldier. In a second variant, the first
module MDB is mounted on the helmet and the second module MDAUX is
mounted on the weapon and is used as a sighting component of said

30 weapon, the foot soldier thus being able to sight without needing to break
cover, by day and by night.

However, other applications of the modular system according to
the invention for the general public domain or other military applications are
35 possible.



.the visualization systembeing characterized in that: the first nodul e
(MDB) conprises a first data connector (Cl) suitable for transmtting a

vi deo 'stream and provi ding the power supply for 20 the conponents of the
first nodule (MDB) and associated with a first nechanical coupling nmeans
(Si); t he second nodul e (MDAYX) conprises a second data connect or
(C2) suitable for transmtting a video stream and a power supply signal and
associated with a second nechani cal coupling neans (S2), and a third data
25 connector (C3) suitable for proviQi-iAlB’lS he power supply for the
conponents of the first and the second rmdul e (MDB, MDAUX) and associ at ed
with athird rrechanl cal coupl I ng nmeans third nodul e
(MDEX) conprises al-fduraddat aVlé%@iﬂé‘@PBr SY@)“ MR”%&‘%dawl?ﬁSta%r@Grt h
nmechani cal pe@uRlsi Ng neans (S4); 30the connectors (O, C2, C3, C4) and the

T O gkl 70 i S S Sl ety e P
C(():Inf i gur atfm@ﬂﬁ{echamcal body iimn whni¢h as‘trstcmefrir@lucampnusmg adigplay screemnaéct or
() 1 A Al 061 00 B350 o
and f our t hsensimMeslS, @0G|RYi @@Iqﬁémgte(rsmd 9 eyepiece (OC1) aFe ar@@e d
ggnf ' gurat{h%n %go? 'tﬁétflré%o ranﬁ% ﬁ‘ﬁ'&f’gé be tﬁ@%@@gném‘ﬁﬁbpbeﬁ'@Z) are
upl ed t [ ta mage o sensor O ,_SCFI and the
third Ebnn@é?éraf( @P”'l"éatégm e F@ayh@t@bﬁyﬁt%mﬂﬁ eé’?ﬂ'Fcet(péf‘Decond
;r??gienl()wrﬁ/%g)@e bngnr@b@b?m;rcal |y Co'ltjﬁl ed, ondt he one hand. to the
coupl i ng means andthey ‘Pféé 'd%‘ﬁg‘ﬂ'g '5@45’9* tqe?ﬁqectﬁor{]dm §%ﬁe5%%@§)9?clgy t he
third (S3)cemgrising 4 secohd pBdghamiczh duidyain wbichl & tensTE@B8) andia sensdr r d
ﬁggfel gur at jon, - af L easteddigd & aRjitdiRA4yE 4B functions in stand-al one

15, the third module (MDEX) being an external device performing at
least a power supply function;
the visualization system being characterized in that:

the first module (MDB) comprises a first data connector (C1)
suitable for transmitting a video stream and providing the power supply for

20 the components of the first module (MDB) and associated with a first
mechanical coupling means (S1);

the second module (MDAUX) comprises a second data connector
(C2) suitable for transmitting a video stream and a power supply signal and
associated with a second mechanical coupling means (S2), and a third data

25  connector (C3) suitable for providing the power supply for the components of
the first and the second module (MDB, MDAUX) and associated with a third
mechanical coupling means (S3); '

the third module (MDEX) comprises a fourth data connector (C4)
associated with a fourth mechanical coupling means (S4);

30 the connectors (C1, C2, C3, C4) and the mechanical coupling
means (S1, S2, S3, S4) are arranged in such a way that the visualization
system allows at least the following three configurations:

in a first configuration, the first connector (C1) is connected to the
fourth connector (C4), the first module (MDB) and the third module (MDEX)



.2. The nodul ar visualization systemas clained in claim1, characterized in

that the sensing neans of the first nodule (VDB) are a light-intensifying

t ube. '153. The nodul ar visualization systemas clained in claim1,

characterized in that the inage-sensing neans of the first nodule (VDB) are

a det ect or i npl ement ed i n "CMOXS" or "G@' or "InGaAs" or "|LCMOS" or
“ILCCD" or "EBCMOS" or "EBCCD' technol ogy. 4. The nodul ar

vi sual i zati-on systemas clained in claiml, 20characterized in that the

i mage di spthay sngenedfanidady fdouplechbyihe fl(MaB)d fasirihnmieshenicaticoupling ED*

t echnol 09y eans (S1. S4): 5. The nodul ar vi sual i zat| on systemas clained in

claim1, characterized in that the first nodul 2@écorrprl ses a nmeans

(F1) for attachmenin a geeonieragfiguratienihad Irghwchto ) ansethepsgacnd
vi sual i zat sgihe¥St @R) aé?ecd(ﬁldf@ﬂtd aus@la':y !ﬁeldlgﬁﬁlahﬁﬁeebf #R0sérisok fodt thishe first

dul e (MDB t d
oyepi och ¥ @ep%f‘fwﬁﬁ?‘rﬁoﬁ&mﬁ&%’@ﬁ%gﬁﬂp g PRIB A GRMRELR BT ror
aﬂd thg lsetmnslecumd mmlduienWDA(LDQ)I‘Itmissbemgefaebhamcalryecmplgdltonhhermfi&ed 307.
The nodul ay_vi sual cl ai , e in
Chat "the {7 HEhF Shrefgasaab BB b tﬁ.@dﬂ"ﬁ*‘é@rr? et HBALIHHLL oh s
controll edn’mChanbab@DUDi"yJ]tmdimIandsé;irtlthﬁ roélner dofletq IUDB)thtf@nfﬁ?P gleng neans
. f@npﬁ@{)yyf}ﬁe%ﬁw(%gam LN (39) QS RAIdPEbUDIRTY inBaRsder tO

protect th r i zati on system
as claited in cl ai 'ﬁlq thigheenfiausation @t '@\asttﬁ'é? f'ffﬂem%‘i@ r(Mb@o‘E‘P@ UQRFIRUX)
conpri ses gapalsehe pdtd.tive to radiation bel ongi ng to the vi si bl e and near
i nfrared bands. ular visualiz Sys as cl ai ned
inclaimi, 5 charact@ls iBﬂdll‘lﬁrtYﬁlfalizﬁgogea‘ﬂamrrrﬁful clai Al'ﬁ<) él%@ﬁp?i ses a
sensor senshanamﬁartzednadimatthersehetrmeraaaﬂs ahthelfrshmaaiule (dDB) ece edightand.

10. The no |lization systemas clainmed in.claim1, characterized
in that thfe}'lﬂ%r?lgl'fryd{q?r@g’ (MDEX) al so performs an i ma?e generatl ng function
in ordes to transndt Thmg’ﬁgdu@o1\1$Ua’fli@tlﬁﬁd§}'%t¢”\/|%u iedi dm egEi el as

claimed i ”cﬁén%'c@riked AR A ihrRfe- ééhérﬁb”‘héa‘h% 6fhhéq||r§[0rﬁ68@le( (MPHES) ates a
hel et powerdestléc or’im (Iaé/rlngr?te(c:jom r(IDI\S/IIOnsg or n(?é?ﬁ ororlngt 53\%9 orrmﬂECI{/I%Sa' hel met
support. P

“ILCCD” or “EBCMOS” or “EBCCD"” technology.

4. The modular visualization system as claimed in claim 1,

20 characterized in that the image display screen of the first module (MDB) is
implemented in “OLED” technology.

5. The modular visualization system as claimed in claim 1,
characterized in that the first module (MDB) comprises a means (F1) for
attachment to a helmet receiving support.

25 6. The modular visualization system as claimed in claim 1,
characterized in that the first module (MDB) comprises a second optical
output channel comprising a second eyepiece, the relay optical system
transmitting the image from the first and the second optical input channels to
each of the output channels.

30 7. The modular visualization system as claimed in claim 1,
characterized in that the first module (MDB) comprises a diaphragm, the
aperture of which is controlled at ambient light level, said first module (MDB)
comprising means suitable for setting said diaphragm to the closed position

in order to protect the field-glass.



.12. Conbat equi pnent for a foot soldier conprising at | east a helnet, a
weapon and a nodul ar systemas clainmed in one of the preceding 15cl ai ns,
characterized in that the first nodule (MDB) and the second nodul e ( MDAUX)
are nmounted on the hel net. 13. The conbat equi pnent for a foot
soldier as clainmed in claim 12, characigrized in that the first nodul e
(MDB) is mounted on the helmet and the second nodul e (MDAUX) is nounted on
t he weapon and is used as 20 a sighting conponent of said weapon.

8. The modular visualization system as claimed in claim 1,

characterized in that the second module (MDAUX) comprises a sensor
sensitive to radiation belonging to the visible and near infrared bands.

9. The modular visualization system as claimed in claim 1,

5 characterized in that the second module (MDAUX) comprises a sensor
sensitive to radiation between 1 and 12 ym of the spectral band.

10. The modular visualization system as claimed in claim 1,
characterized in that the third module (MDEX) also performs an image-
generating function in order to transmit images.

10 11. The modular visualization system as claimed in claim 1,
characterized in that the third module (MDEX) is a helmet power supply
device comprising a means for attachment to a helmet support.

12. Combat equipment for a foot soldier comprising at least a
helmet, a weapon and a modular system as claimed in one of the preceding

15  claims, characterized in that the first module (MDB) and the second module
(MDAUX) are mounted on the helmet. _

13. The combat equipment for a foot soldier as claimed in claim
12, characterized in that the first module (MDB) is mounted on the helmet
and the second moduie (MDAUX) is mounted on the weapon and is used as

20 a sighting component of said weapon.



