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*159159* METHOD AND SYSTEM FOR CAPTURI NG A W DE- FI ELD

| MAGE AND A REG ON OF | NTEREST THEREOF The |on
relates to a nethod and a system for m\ﬂﬁ\m“

sinmply connected wi de-field inmage, and

appl i cabl e for displaying and proceSS|ng theﬂﬂhage In

the present docunent, the expression "sinply

CURAEBED edND| SYSEEMe RATdeFARBHRING @h@IﬁﬁrﬁéﬁﬁpléMﬁGE AND A

Sﬁﬁé?@N bR tﬁ@Eﬁﬁ@@e%ﬁEﬁﬁofhe invention, it neans that
th observed wde field is connected i. ) onS|sts

of one“¥65p+%%%§th9% H%éétﬁﬁttﬁa@blﬁﬁ9h®%oF% na @yishem for

ac@ﬁtup_hﬁ@ab s‘lln@ﬂq; adorvie@yted OW:LaéaﬂDéBd uma\glel crand where
therf ? ﬁ 8 l ield aro nd the ax gh syme
TABPT h¥ R Foh°f s“HoP a%é??l%ﬁ a?Fgcﬁl?%gge fo %age

nmet hod Iand thesystremehar daptimenmhg othv|eﬂxmgeasx@glcﬁslmply
ogon kQ&er §tt8f %nuhﬁ%g%tggﬁt h@%ﬁﬁam&ﬁn1 sense
e pre era

r 680l ufron t an the one t’he 1 mage, g
hawi n‘ghe hecomstewt netfr i X heendoventaen, nvéht i ®pangndshat the

NgPsLLOLLI NG APPELEALT QRS EHnnéHBEE RHOGESSEdMsists of one
systens, surveillance and renote 20 surveillance

sP&eEfS, 2BBsEPFAL PO $YEFerd YonBda? moWHg et drestpheral
OF i E0ROLE aﬁCéw NOf r geranpl by, inn WPpH catéonsis a loss of

ngqugrlng £ h re Iutlog This kind of nethod
88“ %3 %ﬁlg P8 pYore a wide-field

i mage dﬁverunge@mlentlxg e rfe- spaceic@babyy” slimiaigtd to a
t!ﬂstﬂe eLygd o ¢ &Jbrpfféptéglﬁ%rlﬁ@doknve@wlh@ulaarréca/lon of

optically zooning onto or Sehsin region of
i ApEpEset Nﬁih@@slﬁﬁ@esy%ﬁ%%shﬁérfﬁl@bF%yPﬁ@ £%d resolution

PEAGASSIHY oRANYFANtIEe | AREGS, aRchiNQY t ppBSctABI @0hadlieg the
alread% known 30 in the art. The prior art nethods
aPé™fp étﬁéﬁt?EBFSFly software processing or

nathennmm@eulnvannﬂﬁm.ng1mmbhodSnﬁmnmltmngecappgications in

d&%gortion ?ée §£ In%ﬂ’h:r@ Set VEQ§1 %%iny ?nd 3):,__)emote

appédranc@” urs ‘on en ion o
panowamﬂéannag@yﬁﬁqm&nprw¢rwém1¢@hsayéemén§nboard moving

vehicles or robots and, more generally, in applications
requiring a very high resolution.

This kind of method may be used in particular to
explore a wide-field image covering an entire half-space
by “sliding” the observed region of interest, and 1in
particular by optically =zooming onto or sensing on the
region of interest.

Methods and systems for displaying and processing
panoramic images and portions thereof are already known
in the art.

The prior art methods are more particularly software
processing or mathematical processing methods for
correcting distortion or delaying the onset of the grainy
appearance that occurs on enlarging a portion of a
panoramic image obtained with a fish-eye lens.

US patent No. 5 185 667 in particular discloses the

use of mathematical functions to correct distortion in a

e
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US patent No. 5 185 667 in particular discloses the
use of mathematical functions to correct distortion in
a 2 region of interest of a panoram c inage.
Simlarly, French patent No. 2 827 680 discloses a

met hod of enlarging a panoranic inage projected onto a
rectangul ar i mage sensor and a fish-eye | ens adapted

t 6e9bodi ef ot Bt EREstnafe2 aRARBF PR EalP9IeFi nal |y, US

pat ent dNgwi 15680, 66FelbBchasenta nd.eleconfesgnceiiscloses a
%sten1|n mhlﬁg an, automatically. sel ected fortlon of
g

pahsramic ¢ Egbﬁgré%pﬁﬁﬂ?ﬁ o ﬁﬂ@gepaQ LT pant onte a
MEéctSngpeaklﬂga@eEEQﬂy@m bhoe a sfcafepd etlend0 adapted to
Iech8 E ggllx grlornt8 Erﬁlca sion. To sunmmari ze,
t A& B ho dystBAE reférfedyto above process a
panor anfimalnage digi trdtignt o eml arge @0 regi ordiofcloses a
f e t al SE
e e T i M
|ﬁﬁ§é196rtp n i |PaMeRNLy iRBJIPesSPEERSRODEINAe to the

fpgtbtwephﬁeswmr iaCHpddthd et RageKanl & idadges corrected
t her Brloiﬁart system _disclosed in US patent
aﬁg ofi?

PFEaP Y BB697 006220597 FBRFEEAL), uses a
fish-eyr 20mhemndzeo dUpi|mataodbeennngsy@tems réferred to
fSXEEx%“ I anAcuedes q fIar Sc}rarrrrlaltc“ Xm%gns%lggt%ﬁ% ‘F
st ge plane and a $econd ri X sensor place
t hegsecond intgeeptahberené&.pixels of the first matrix
sensor ﬂ%é@ Iﬁ@ﬁ%&é LhannpEhasenaf otr%%%%qp%a@tgﬂ& degree

25 sensor. first matrix sensor Is noved
tP§n§F—§P|18ﬁ18P ofottRE ¢ liartene lérfaq%évq%qwg% limited by

pkaBesrd o 5e@ibh he rwi dee  fiigld-ayid h1bhghefor eselutiir@Rg the
The person skilled in the art will realize that the
SEaPﬁEFQégelPﬁthe resol ution of the area of interest

of the Anoiger | priilee adove systesm | dieqlaketio iheUS patent

rghgﬁflggtﬁgﬁ N%' Z%@éz}d‘@lﬁwl %DQES&BELF uTBLN X £ish- -eye

lens to duplicate the image plane.

8large a

The system includes a first matrix sensor placed in
a first image plane and a second matrix sensor placed in
the second image plane, the pixels of the first matrix
sensor being smaller than those of the second matrix
sensor.

The first matrix sensor is moved in translation or
rotation in one of the two image planes to scan the wide
field with higher resolution.

The person skilled in the art will realize that the
increase in the resolution of the area of interest of the
image in the above system is equal to the ratio of the
size of the pixels of the two matrix sensors.

A system of the above type, in which the resolution
is directly dependent on the resolution ratio of the two
sensors, 1s unsuitable for use in many applications, and
in particular:

- in applications in the infrared range
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A system of the above type, in which the resolution

is directly dependent on the resolution ratio of the

two 35 sensors, is unsuitable for use in many
applications, and in particulzar: - in applications in

the infrared range 3 (3 mcroneters (pm to 5 pmand 8
pmto 12 pnm) , for which_ there are no sensors with
dilfesrEABcEREBI i(HB) efPargdfernd By W fletlor W1) a0for which

f ehe@¥aBRke ncARGrsdry ARRAH GRS diik tdigayl SAdl énlargement
range th 5 reiSIutlon factgrs rgater t han 10.
ARSt Ref3FEPEr C4r £ Vsy EPENTXABBLRY bERY n US pat ent

appl i cati oiinNo.ap»003/20090338,iruseshai r vasibdk camgrlgx with
shage tg.cap%ggg asperiggega& giehg and inmage it on
ohE OSSP iBHe 0 i85 cAABFaST 1820nf8rtunatel y, such

syst ensAmbthdmaveraor ehdt ofsydatem, cdptarébsygstiam UBatpatent
[ i r por4jd fi li ou

BPRAPLEL foperson ofadin Ly SULLAsoUhe compio
i GRERei ¢P LGIBLURe ap| eerarberhe dielel drrgbaBrge ifo on one

t Bi-smekd, vagkbr sbkmaspect of the invention 15 provides
a system [ [

or capturing an imge acqujred by a _, :
mﬁde-fi%W%P%ﬁ%@%%ﬁ{%ys?%g?c%%%?%??n@ith%ﬁga?o£le?e%§ view
weckbtamgulsgs tenl ahgendnt bdfi ddessrdrhan do mnicbrs uppl yhegfield,
a_ w.de-fj.el icst Light. em. . .$6S; .
“rydifS PhE Soraifiing froiEng Frror hoam Betonat S0eH-
| i ght bBEaen coverishomdi s oo aahbevoardiehe abwevre ndrdmbacks.

wi de figld gpfdsshoyyng a regiep o %ﬁé‘é@feéf of & heinyention
image; - a first video canera Including a | ens adapted
t Bro¥apedr & t REShaPr dRT | @3RI sBEdhd aPeafade hagdrifeg by a

resekutrianyg &St icdPaRystemn duphdcatimg e am defldceld lens

fl[% | i ght beaqhég %goduce a _dupligate ilrst beam. .

adth & PHRITATRT aOf ndiSidi g ! | eng gt ving @

t @ideapteid Eheswhmﬁghofbbhm.dmpbisaeeemibsmpbéaﬂsmﬁth

a Secodet%%Q!%ﬂf”E%#&%%iﬁ aPr@Hetgér%ﬁr%%s%égﬂ(H]second

by a 30 reduction coefficient defined by the ratio

bét@hén pgrm corresponding to a narrow field within the
wide field and showing a region of interest of the image;

- a first video camera including a lens adapted to
capture the narrow-field second beam with a first
resolution;

- means for duplicating the wide-field first light
beam to produce a duplicate first beam; and

- a second video camera including a lens adapted to
capture the whole of the duplicate first beam with a
second resolution lower than the first resolution by a
reduction coefficient defined by the ratio between the
wide field and the narrow field.

The second video camera and the first video camera
preferably have identical matrices of photosensitive
elements.

Thus the capture system of the invention uses a
purely optical technique to increase the resolution of

the area of interest of the image, even when the
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wide field and the narrow field. The second video

canera and the first video canera preferably have
identical matrices of photosensitive elenments. 35

Thus the capture systemof the invention uses a

purely optical technique to increase the resolution of

the area of interest of the image, even when the 4
phbobseasiitiEcekémmantnueiticdes sofo thdathyivele caramezas are
akBanlkdeniical. Mreover, the systemof the invention

can capture the entire half-space. 5 The invention

t her ef X HAN@S | ERBoSHI B t B 0B vEVANE PR 0F3Hf Capture

| pherestiek RaWrdephiteld image with a resolution nuch
higher,{han.that available with prior, art
S

. d
Terhods ™ 175 91Tt VAT S S HEFTT o1 et erera Coserve

bei ngegiBnnobil eintbeesel ecfi oa mMeads-finelddeimeges with a

¢ e £ : o o L
<BERBEREE b 8L 1Bk Hhafl TR I £ P b are
varvsaamns e#hd meedpdeideo canera being stationary, the

sel ectipn neaps-dnckude jdef | egld or gRansy i dan f @hmera being
deflectlnggthe second beamtowards the first video

CHABL A4S/ ThESe S§FICEAOT 0 EPERN s Ty HotRARP bePla BRF sk oning
ath@l r f@rser amyedi fEaRethonisystemosotatabl eshdht hghat it
irst beagb 20 Thu% Eoth t he above variants enable to
&gl6f°B

f .

capturécg nterest of a wide-field image

with a high sgesoldtvaniant hothei tfbsithgvhdeessamerao being
. L,rs Vi : I

Ty A e oo eYail e ARt s g on means

f ferd dtrasportsthe @#9nard 28espadewars® Bpg ttHast video

t hgmeeduction coefficient defined by the ratio

between the wide field and the narrow field is equal,

to 10, Thesef Feddsctdoroveedhe faYst"RFHeY LEne? aPEdem: 2
t herdefl eat | omy mBadsyaevebnasatgre oftdB8albbe in the first

beam.

Thus both the above wvariants enable to capture a
region of interest of a wide-field image with a high
resolution without it being necessary to move the first
video camera over the whole of the wide field. Assuming,
for example, that the wide field corresponds to a half-
space (180°) and that the reduction coefficient defined
by the ratio between the wide field and the narrow field
is equal to 10, it suffices to move the first video
camera (or the deflection means) over an angle of 18° to
cover the whole of the half-space with the first wvideo
camera.

A particularly fast capture system 1is therefore
obtained.

When the capture system is onboard a vehicle or a
robot, it is highly advantageous for the overall external
size of the capture system to correspond to only the lens
of the wide-field stationary optical system. This feature

is particularly important if the system is installed in
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cover the whole of the half-space with the first video
30 canera. A particularly fast capture systemis
therefore obtained. Wien the capture systemis
onboard a vehicle or a robot5it is highly

advant ageous for the overall external 35 size of the
capture systemto correspond to only the [ ens of the
mﬁﬁéciﬁétdwéthtﬁ@ﬁﬁF? BPrPEANaBySt EANSYRRsNF8ature s

particuts| yri ppert antieblf thRes¥St PRdredamatal liegiuies  an
aircraft with severe aerog%nan1c constrai nts. The

f PPEECRL dEBORaM¥FASPr éPEr S5y RGN (s aa{‘rgu%ﬁﬁ ijagnitude of
ZoRe sggiem 6@r1deéfrejsﬂg the angul ar magni tude of the

region |nteres E ferred engodlnent the th

system the pr%v%ﬁ%?%n Fﬂ PﬁéPGBEnpri &8s ﬁ€§ﬁ§H¥o ©
dmpwénaiong fimethé ¥ r storigeaime preedwce fardupiptaceting the
;H'u? Fbsﬁe dggl ﬁr%%% da Wy %c%ac’éegfilrfs%r bfeaa% uqfriof‘ga second

cate first Theam 1 fir
viifant @menq sfsﬁef@p@armo@ilﬁ%n@f tthe @lapﬂ-aﬁéte first
systgm of the invention conprises a station for

vi ewi ng_t he ole wide-fiel e ca tured b e
beonuT S r e et P h TS fatated dfhddihent, the
veapoutky @@sugmﬂdbltnean&v@huﬂmas%%m@ﬁismsnaamsatlon for

enablln ine t gi t gr.est
e ko bBel BPETE, ple PN T ntAeR, el M g, aecond
i mithe seawn®dabearhtor rgggondi ngpetioat hénr eghen vfcinity of

' BBE{:féi ‘Metat?lsr ecgfr @ng steQethEQO\M drﬁeir‘x@l gnbgﬁgﬁga%oa define

e and to control the optical zoomsystemfromt
20h¢i /P hENsPAtL FBA. l¢59§eﬁ e observer is able to

enl arger@ RertiganOfpoddidRanecanhesifege fuHam tlﬂ@st video
heng, Shelhon Lot earm e, by means.of 8ol xer 0o o
béhngrdetlneﬂtby.ﬁdﬁenﬂm&macteriBhéCSNldéfoﬁldluamhgestas a
n_ﬂ g TRt aFﬁLrE@rlére&Pngh\éaréﬁﬂcﬁ E%gmprﬁ;ﬂén?dfrom the
viewing station.

Thus the observer is able to enlarge a portion of
the panoramic image from the viewing station, for example
by means of a lever or a joystick, the resolution of the
region of interest being defined by the characteristics
of the first video camera.

In a second variant of the preferred embodiment, the
capture system of the invention includes means for image
processing to process the wide-field image captured by
the second camera, said processing means being adapted to
detect a movement and/or a variation of luminous
intensity in the image and to control the selection means
accordingly.

This variant is particularly suitable for
surveillance and intruder detection applications.

In a variant that is primarily for military use, the
optical system and the first video camera are adapted to

capture first and second infrared light beams.
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capture systemof the invention includes neans for

i mge processing to process the wide-field inage

captured by the second canera, said processing means
bei ng adapted to 30 detect a wovenent and/or a

variation of lumnous intensity in the inmage and to
control the selection neans accordingly. This variant

i s par tIheul Brygnsivn ableof mrovddeseid | angeemndor capturing

i g T ugde d@&@@&&ﬁa @DB%b@a%b%%% 356l By3 O idMpdiaing two
IS pri r| y f litary use the optical system rui
tﬁ@p¥v¥%tSVS&@@Scaﬁ%rQré?é &déb%%d*¥b a%%ﬁ?u@érﬁpﬂ§g ack-

apg- §§@Endthafbptsgahlgbbtbmanbf & hEhe dptveRrt isg/s talne0 being
pr system f or pturing an inmage covering a
%%agbﬁéegot%%V§§s?eﬂ?ggnﬁP?§?hg two capture systens
as bri ea‘jlrycedetfhme(ﬁ\adrmﬂe;@ renget epkre tapiiacte ndtdiod and
fica st e i N 0
%ov% ver L %fo EEHE%n %ﬁxqﬁwP govérln % 360

a apte to i ace. Since advant a es 0
t hpaapovareaperpet het hode antamne hea abovieo s/ st@fm f above-

ﬁBEHEhBQdaEaEHEQQ §9¥€éhn9t§e§69reSH@EGr@ﬁgaﬁéécﬁéYe
e same as those of " the above- descri bed capture

systemoﬁhﬁg aﬁépﬁSFSreﬁﬁg%edaHEFE agesSa e aSpect Present
anflvadyaphagesc@fie t @ ror eseshr1invghid eintbeconeravdeéng the

I Ly. . d h
of CoheV bR e &7 BEABBA ot “of e O AT AT Ok Blgn oF the

bynmaytmbnn@demﬁbyngaexaﬂﬂmpmﬂﬂ%m¥ﬂmhgmﬁthple only and

ret eLengeel nEQetépgﬁ draw §awhﬂg§h'gﬂ whPch:
TResh FrRa Shbod

Fi gur e oWs a pre i ment “of a capture
syst em of Ew&ummvéﬁ¥|§ﬁow5 FeguP&sfeprafd ewbefspent of a

detgtLge0k EE@mFbQUEﬁeléneeﬁtubﬁ system - Figure 2
shows anotﬁer enbaqdi nment a capt 0 sys
e? Egﬁe g re 14

the invenfigHres %%yﬁQQS?ghSRQWt %¥Q%ﬁ%

spapesreObseremnd by each of the V|dep caneras of the
B ket LT AN LSRR S0 G corrure
system of the 1nventlon,

- Figure 3 shows to a larger scale the spaces
observed by each of the video cameras of the embodiment
of the system shown in Figures 1A to 2;

- Figure 4 shows main steps E5 to E90 of a preferred
embodiment of a capture method of the invention;

- Figure 5A shows a preferred embodiment of a
capture system of the invention covering a 360° space;
and

- Figure 5B shows details of the Figure 5A capture
system.

The preferred embodiment described below with
reference to Figures 1A to 1C 1in particular uses an
afocal dioptric optical system 1.

The afocal dioptric optical system 1is shown 1in
detail in Figure 1B.

It consists primarily of three successive optical
units 1000, 1001 and 1002.
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25 enbodi ment of a capture nethod of the invention; -

Fi gure 5A shows a preferred enbodi nent of a capture
system of the invention covering a 360 space; and -

Figure 5B shows details of the Figure 5A capture 30
system The preferred enbodi nent described bel ow with
reference to Figures 1A to 1C in particular uses an

af ocal Wicopepitcapt Peak dydlerpaptumes atbglat #pgpt firem the

OQLinLS?%r sYyshemis spovRaincidbgdehaklohh Fkgure 1B. It
consi st s prtnarﬁk%ﬁpf three successive gptical, units,
1000, FOORT ARG - PvFheh optEiYc P ukPP L2666 bt Gr &trror)
| kghtekays £hem thes,si apl y neerrectred optsi cal fiwldatioh of

A prism 1001 (which ngxdbe rgglaceg Q%f%ut of

front _of .if.
n???%?faléé?l88t§qﬁu§W%ﬁ%%li?lﬁ%cessapﬁf §+5°

fuhetspateh. 5 constraints on the overall size and

mechaningal layoyin of 1 dde Sysi&ms e fear Mdi 4Q02 ion at
provi des optical magnification at the exit fromthe
afbeafxbpt fear 5h8t efPCEL goPELI& sABAEST N detai | the

shape of; Jihe | 1ghtshokils beAMRIR at1 t fige eXhlapefl dhethe 1ight
af ocal system 1 and at the entrg of . the | ens 11 of

t ReaPFdéo antRg RIIThel ofticcad f Pedn AYSEEM He @R§t @t the
oknthe afoent syskenl of and aidébecemeéry 06.the |ens

21 of the video ra 20, have the sane ape.. 15 .Th
wi de- field % dcolccaafcla:lg3 eoapnt1 ril)c aotptﬁ’er%:%l e}ély/%toefm rheph"’laji/cfcn‘—’lgl ar stem
aXi snZ ies kKhewentry hef arlbe ahenés2pooift ddhei vigigo camera 20

OREPLNGnE 58n@ WBhhe3. The wall 3 may be the casing of
an i magl ng syste the skin of an aircraft fusel age

or the | i@t ieds! pedficeds dagerrdGr vePriaate. SHhem 1
aha¢ahgwadeakiel d apt ikg@hvnsyist ehel Oft Rl divwentnit®y in an

hggegggglgrigagnbgigagton of less than 1.

The wall 3 may be the casing of an imaging system,
the skin of an aircraft fuselage or the ceiling of
premises under surveillance.

The afocal wide-field optical system 1 of the
invention has angular magnification of less than 1.

This optical system 1 produces a first light beam 4
coaxial with the axis Z. A beam duplicator 5 on the path
of the first light beam 4 reflects the first beam 4 in a
direction Y that is preferably perpendicular to the axis
Z to generate a duplicate first beam 6 with axis Z.

The lens 21 of a mobile first digital video camera
20 on the path of the first light beam 4 with axis X and
on the downstream side of the duplicator 5 captures only
a narrow second light beam 4’ that is part of the first
light beam 4.

This video camera 20 is equipped with a matrix 22 of
photosensitive charge-coupled devices (CCD) and means 23
for generating and delivering a stream of first
electrical signals 24.

A transceiver 15 equipped with a multiplexing system
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This optical system 1l produces a first |ight beam 4

coaxial with the axis Z. A beamduplicator 5 on the

pat h 25 of the first light beam 4 reflects the first
beam 4 in a direction Y that i8s preferably

perpendicular to the axis Z to generate a duplicate

first beam6 with axis Z. The lens 21 of a nobile

fthen diggidsal thpddo kdmepadnadsori4 heypatafig, t hefrared or

fLEBlel hehhsbeamad Webhtadne %dva3d N it ion described
downstream si de of the duplicator 5 captures only a

nBeFeW'8EEBRd | i ght beam 4' that is part of the first
l'i ght bgam 4enthisl vodea cararaoca@riys espompedivithla video

natrlx 22 of hot.osensi tive charg cQ ed deyices
nd i 2 SCF of e rBiat | ho ARALHer | VB igode of
stheadupﬂlﬁatstfleBECbeamaE signals 24. A transceiver

15 equiqp,?eed SULE daﬁk{%y s grgg f@/siggéﬁsah%mgg@a with a

the fir signal s infrar
neahsiro bt |oéasph@h@8@@%ewa@uahasttg@ncmni@crd@ééces and

hﬁéghgaﬁgeEorT@%n%%ﬁ%l%% %Edadﬂﬁﬂvéﬂﬁwyeﬁaﬁﬂﬁﬁmlof second
ggltal vid 5 canera 10 coaxial with the axis
C

FGFé%CFHe %&&ﬂ%?%ﬁ 14thEeHE%F?%E%%gf|9Qﬁ BéaﬁFéml?he““age
seapndrebde9 easesacdAdi mabsmemarpped with a matrix

12 of p@g §§n3|t|ve % ﬁ ggy %%Q ces an q ical
13 for %eré@ﬁﬁ “And "de |ver|ng a Strean o secon
ebéghaﬂsaﬂ4stgnahs d4seepresent shgtthe. panoram c i nage
captur &h;@%t?§oﬁe :N'g@HSQQHQHa 404 Eh? the .  two video

transce 15 sSends these second el ectrical  signals
142n8reRe 10bsErVatf ofagt &9 oklempltal £ r odt RSt 1@Hsgy the

13uaBRdr2lor t R dane Videonedd @@nﬂﬁﬁﬁ éﬁo@@@eaglﬁ&yebedev1ce

i denti cal ar | a th
dBREREGSBY %ﬁep tggeﬁé?¥|$%adééﬁ8 trlcggmillgﬁges or

2Bhpayghephdentifcal defthéchairageszer obhaingdapﬁsomf the two
LAE0LLER, oo e oAl D AR, che  sane
resolution.

The streams of signals 14 and 24 sent by the
transceiver 15 are received in the observation station by
the receiver of a second transceiver 30 which 1is also
equipped with a multiplexing system.

Streams of second signals 14’ received by the second
transceiver 30 and equivalent to the streams of second
signals 14 are processed by an 1image distortion and
information processing electronic system 40 wnich
supplies to a memory 41 data showing a wide-field image
42 captured by the second video camera 10.

The wide-field image 42 is displayed on a screen 43
and the data of the image 42 may be stored in an archive
on a storage medium 44 for later viewing.

In the same way, streams of first signals 24’
received by the second transceiver 30 and equivalent to
the streams of first signals 24 are processed by a second

image distortion and information processing electronic
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The streanms of signals 14 and 24 sent by the

transcei ver 15 are received in the observation station

by the receiver of a second transceiver 30 which is

al so equipped with a nmultipl exing system 25 Streans

of second signals 14' received by the second

transcei ver 30 and equivalent to the streans of second
sPHABRES 120 arthplf oceyedi 4y &P | fagecaPBforbeBArungel data

| Bhey MG o pegeessidy eheekeani sYysheRuA@dWMHENthe first
supplies to a gﬁnnry 41 data show ng a wde-field

i HhgE© S6M35%c4ptured by the second video canera 10.

The w dend i ebgibnage 42texeditspiayesl onhsplsgedepndd second
and the data of the i e 42 be st or i,n.an

APCRPOS “on 2kt oY R B TRl T rOFoaf oFE 1 RiRger 72 mev
t hévsahegeayslyt reanstofefli gt 8i gealond®4stogdge medium 54

rgggigggepyvgg@iﬁsgond transcei ver 30 and equi val ent
to the streans of first signals 24 are processed by a

second Themgkedr 520t ¢i 8HSRABST APoPREt i%0h bt & Hgeously

ehect U@gﬂl%c%cﬁysb m 30 thekmSHEPLl eSnlieracee@R@r running
I’rem)rg ata show ng a reg| on of intere

t 52,
cEpEGFaEChy ThPTITEISIRA dEo® caltPs §é?t?ﬁzlP8m%ﬂ?%ﬁe”t to
I nteeeshgh2 isndespl ayed en ahseeokdowh $orebka 53tand

the daﬂﬁi§ﬁot@eg£8g%99n§ffgg eﬁ%ﬁg ggo yof the, invention,
advant ageousty be“stored on a séecond storage nedlun1%&
f bhel aegri oni evii Ngitattrstel et edntbesyddems 1#0dandhame 42 may

MRy s8dpantageasly inb& HLR!Reed i £ GHYErL] 8lnd displayed
m croconputer running 10 software far processing the

i RRgEDBi 88BRt F6RCPRhEFehfet Y1dGi déSarglBaPEnses, such

as t hosenknewBeirtathenalsttat 1\0ht oo departdag &r apduier 60
s%oge of the i@ﬁentL n, .th dreﬁion gE interest 52 of

t 8T WPEBY P BFd t ey & %2 ﬁ§$ al"88°bé“embedded in the

w de-fiedd eragpld? ame dispisyredodSman tihelsdwe a joystick
S e g | de-fi i . :The servat i :
s?%?igﬁﬁiiégﬁrﬁ% u esééf%ﬁéxxggr:gg t?%rq%#%%wjﬁ%avtﬁgage 12
widerfpgkd PRagBe4pcreen 43.

The position of the cursor 61 defines the angular
coordinates 0x, 0Oy of the region of interest 52 of the
wide-field image 42 that the observer wishes to display
on the second screen 53 and to film by the first video
camera 20.

The coordinates x and y defined by the browser 60
are preferably delivered to the second electronic system
50 so that it can correctly process the distortion of the
image captured by the first video camera 20.

The angular coordinates 0x, Oy are also supplied to
a system 63 that delivers to the second transceiver a
first train of signals 64x showing the value 0x and a
second stream of signals 64y showing the value 0Oy.

The second transceiver 30 sends the signals 64x and
64y to the transceiver 15 of the imaging system.

The first stream of signals 64x’ received by the

transceiver 15 and equivalent to the first stream of
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For exanple, the browser 60 may include a joystick

for positioning a cursor 61 in the w de-view i mage 42

20 di splayed on the screen 43. The position of the

cursor 61 defines the angul ari0coordi nates Ox, Oy of

the region of interest 52 of the wde-field inmge 42

that the observer w shes to display on the second ,
s&i@BAl5304Fd 1tSo 491 e d He f# r §PNYFadoUn1ps 7Qamdr &8 first

2@1efhe;eoqbdicratas sorngiYodehy nedeby ithe Rriowgerchfira 20
are Ereferabl§_dellvere to the second el ectronic

sP8PEM BiF s@*tRat® i tCarPRbiFRctiAR phEesYy thigld of view
distoespondahgt be theageceapt beend By.the first video
canmera 20.. 30 -The apgul ar,_ coordi nates Ox, 6y ar.e_al.so ,
Supl LR Ly ot B 65 St el TVETET 0o he SHGEBRY . 64V
t ranséepderbn the strensceivkrsi ghalandireshiowilegtt heo the
y%EHSnSX é%?%é%l secand,siyeany f;ﬁége@h§v@4§gspggﬂag second

e val ue . The second transcCeiver_ 30 sen
sFgRArele4uNaRd 735 8iy #0 FREORAand8ERFVEEIC 15MQEOF he’/3 for

| pagbREngy ttem £ Thet f kiskostdeamnf 261 amals 64% axis Y in
re e|¥ed by.th %rans ei ver 15 and equivalent to the

f P&t tdEPEamBRt18%eMghal s 64x is delivered to a

contr ol Theni $eddhdf 1 Byt ris¢am ed ectapeured asy 7dhd ofirst video
PLygLLng bhe JiLs ec\:lt'ledcfpbcagllergtgg abaute the axi & X .onera
t 5°Capture t'ie Tarfow i el d¥sf “Vied “c6r respon |ng(%o

t B@ skoohdtbeasxéds. X5a8dnilarly, the second stream of

si gnal sy Bdymov&RSet ¥ edr bynd he; tEansc@iyetandor@Mh obviously

equi valent to the second streamof signals 64y iIs ,
dEPFVEERANENTY SBEHHET SoOMEdnaksist irn e dvidkohipld image
ggecgﬁbplﬁgbdroﬁ3th@rsc@béﬁtEBgbeechkSE.VLdeo caneLa

abo the,axis .Y in_ 10 the first light ., beam4., T
cocond Toghe tBREmche st Byt RenTI e O, a8y oY OF cthe
cageaf2681lds s$mbhget ed2bycpryvespogdt heof i ast obhskeoved field
C@ﬁ%p?ngzoaﬁ Qgt éfgégXQ%)Xjﬁﬁﬁ YeVEEG gﬁgﬁgﬁnt§h§ft%pgular

the tirst video canera 20 obviously 15 correspon .
angueaencsoddi matksPY nof hehai derfdtel didemgeamera 20 in the

first light beam 4 are very small.

This enables the first video camera 20 to be moved
very quickly to the position (0x, Oy) selected by the
observer and to capture the second 1light beam 4’
corresponding to the region of interest 52 of the wide-
field image 42 that will produce the high-resolution
region of interest 52.

As shown in Figure 1, the browser 60 is
advantageously associated with a system for displaying
the angular magnitude 80 of the region of interest 52 to
be displayed on the screen 53.

The corresponding information is delivered to an
electronic system 81 that generates corresponding signals
82 sent by the second transceiver 30 to the first
transceiver 15 of the imaging system.

The corresponding received signals 82’ are delivered

to a control unit 83 of an optical zoom system of the
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42 di splayed on the screen 43, of course. Note that
the angul ar coordinates Ox and Oy of the wde-field

i mage 42 correspond to an observed field view ng
angl e close to 180 even thoughlthe angul ar 20
novenments Ox and Oy of the first video canmera 20 in
the first Iight beam4 are very small. This enables

t ReTFfr ¥ d9PdEB™EAARFS 20 to be noved very quickly to

the posiid ome(ﬁ)&n Ayf) setected bxz tdnesplogﬁ@fveﬁ am@ t©econd

capture on t bea orres to

t A r?&@u%ﬁ 9% éh FZF of" ?%9 dg ﬁ?% ge‘”ilzlesser
tbatemtlIa$radu£@n¢&mbm|gm r@salaﬁnuntmeeglonfothe optical
i nt erest As h er 60 is
aévSﬁtSéS usVy ggggyépgdghg gmesré é%?%grgdlsplaylng

30 the hhgukarthagafoudepﬁbsﬁbk¢etﬁegV@ﬁwowaUﬂx%%spf the
Sqikg- f@gleléﬁggxeq20w1£heg§gaﬁegré§1318ﬁ

correspondi ng formation i's delivered to an

el ectrohic %ysﬁéﬁﬁSIePﬁate@@ﬁ@ﬂ@@@§fcoﬁFéép&mﬁqﬁfe system
?hgaah§§§821ﬁ§@é qyréé%ﬁfﬁagpnﬁmkﬁﬁﬂsQQb!ereﬁ@mb@eth§oftware

irst transcei ve of the imagin ste

LB RESpoREPRY Rocs S b g fale EPC T GRIT o Gt S8 30n Of
coher dlumimicus83iroferamitoptircathe ovirdsy st efrdofimahe B2 and to
fir i,d c e erest 52
dlsgkgxgd%gﬁ ?Eg g%%%ﬁdmggg%eg 8§§8EHP? therefore

enl ar gebnage spyreaseindrn¢arserl Eiientinad are ukeewonto the

obet-Benadipsinent 10f {he apki calg %réoor'f’&@y%'é%@rlbed here.
preserving the sane resolution. It is therefore

p8§§VbF§“%oa@@@®e§ef§?l@aéFlFHéarmrH% Pt rimgenyentional
Wskhmgheat ipheahsi @hapknracdihietent opﬁ‘@adwﬁet t he

t t | ud f
cxanpl 6" SHFGafe o1 mfand] SRR bacTBoAOrBRr &1 &

neyemrent odndher iaveartiiati.on of the | um nous |ntenS|ty

in the Mﬁggré'%lddbggg%o%z @ﬁthQhecogygggvépfon sgstem of

sel ecti on” neans accordlng Y. mage processin
ofhigi serbpdimeet kndhh qto tBe 1dent1cal to t at described

with reference to Figures 1A to 1C.

capture

In this embodiment, the first video camera 20 is
stationary and the second beam 4’ 1is deflected towards
the first video camera 20 by a prism 100 rotatable about
the axis Y.

In other embodiments that are not shown here, the
prism 100 may be replaced by other deflection means and
in particular by a mirror or any other diffraction system
known to the person skilled in the art.

Figure 3 shows the narrow field of view 90 that
produces the second light beam 4’ that 1is captured by the
first video camera 20 and the wide field of view 91 that
is captured by the second video camera 10.

Figure 4 shows main steps E5 to E90 of a preferred
embodiment of a processing method of the invention.

During the first step E5, a wide-field image 42 1is

acquired with a wide-field optical system 1 providing a
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person skilled in the art and are not described here.
15 They are adapted in particular to perform
conventional segnmentation and shape recognition
operations. Figure 2 shows a different enbodi nent of a
capture systemof the invention. Figure 2 does not
show t he observation systemof 20 this enbodi nent,
whiLERti s1gEnbeerl 4to that described with reference

to Fi gufess |aAc%19isliQ-ic!rn s eybodi rentowddey idisd step E10

video canera 20 is_, stationary and the Sﬁég beam 4'

i dugerpetfedt bEr B8FSEne 1 FiFsPeotdéo  ea 15889 a
prism 10 4 ofiap abt £t adounay BB theadxes ¥silhw ef hirplicator
epbadi nents_that are not sho her h pri 1

S TEH Bt by GEReY dort et EER RRARs Bt [PRre 1o for
partmpliear by a mrror or any other diffraction system
known t fé%ﬁ [ b t . i
shows tqﬁ}eé n%z;ré)%w | e?gljg ‘Jbﬂf%iﬁefv]\? g%get a%lovgér%ggﬁggr% ﬁsetep E?O
seeshag| Wghchhddf avhehat of s tdeptdirldl e hbirsirbeam 6 is

vidgeucaner ar@p afehhdiee Wile frhel dsebovbew 9debhatamésa 10
captured the second video canera 10. Figure 4 shows

y

nﬂ?ﬁcgﬁgﬁg EBOVE-E90 of a preferred 35 enbodi nent of

a processitige netdosh of ehied imarent i one g R A hef feasturing
S 5. .a wide-field imge 42 i i I it
V\/I£§§-Elugllac86 igalllrsgy}sotegrnﬁ% 6%ovt?odil%&%? Jf)gldft:/ﬂrestrg‘ﬁaelpgh]%30 ot
beaswdngThitdieacquidgtiionl &t epnd&de i s4kol bowedniey t Heeom the

SESPIE&QtedQ%EEQ wabeh ¢t e fidsStsdd Rl BeRM 4drera 10 on a

dupl | cat ed. I's duplication nay be obtai ned using a

dUpEréagoptabignastassexpBRECHP el CHEER féf erence to
Fi gure dhid ofie@xafgplsteplne3olupki cailil@west 6py E40ebs E40 to

pubous by, Lhey sten, E20...6yri g phich, (he wegle Ghe ricer

byithe beemnd.vi deo canera 10 10 described above. In

the pr eﬁ?%e %{{@Pg' &Q&isépedéiﬁpg ELzl'Qe 051:&;?%4’6} Y cursor 61
is positioned in the wide-field image 42 displayed on the
screen 43.

This cursor may be moved by means of a joystick, for
example.

Anyway, the position of the cursor 61 defines
angular coordinates 0x, 0Oy of a region of interest 52 of
the wide-field image 42 that the observer can view on a
second screen 53, for example.

The step E40 of positioning the cursor 61 1is
followed by the step E50 of positioning the first video
camera 20 so that it captures a second beam 4’
corresponding to the region of interest 52 selected
during the preceding step.

The step E50 of positioning the first video camera
20 1is followed by the step E60 of selecting, from the
viewing station, the angular magnitude of the region of
interest 52 to be displayed on the screen 53.

The step E60 of selecting this angular magnitude is
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the duplicate first beam6 is followed by the step E30
of viewng the wwde-field inage 42 obtained fromthe
duplicate first beam 6 by the second video canera 10
on a 15 view ng station, forl@xanple on a screen 43.
This viewng step E30 is followed by steps E40 to E70
of selecting a second |ight beam 4' fromthe first

| EGRECHEAm Y, FBob@ Rt 6 P eCLEaNIdurT g t haesias isad, zoom
asgutsar &4 t2Q isipesitiiened tamthe wWaeiki ed@his®ge as a
ﬁ% di%plaﬁgg on the screen 43. This cursor may be

VEETBY  ESRESE *a joystick, for exanple. Anyway,
the posThéontep Ehe cfirsojusiidefthesopt 2banngobarsystem is

cQardi e 6y, a g,on. of intere 52 of e ,
vm%g)égfj P’%Fﬂd%ﬁy%ghee 439%%a%é§hg82 g r\"/vgtrl%%a?l&l\% esﬁcoonnéa cam 4
seoong speoneandgs3;o f bhe exarpiltd onThandt épeE4qdmflar magnitude

Pes tihani-agithegursee 8Ll 82 figl Lawed By the step ESO
of positioning the first video 30 camera 20 so that
it captUf®s S¥o9echbRfl WfanfaPtesipesgdifii S§CPe% Heeam 47 is
TE@ilQla:wﬁH | BY erersd stz;eqfel EGDedduﬁlﬂﬁ%n@%Hiﬂﬁd prtes(;eedkagion of
step. T ep. E5Q.0 osi,ti oni the first video
AnBPEE 50 YL 5T HonRATRIS KE stBp EGBUBP Sa ectigexanple,
f oam driteed @5 viipwithge spatooamnit hemaggul 42 dhgplbydd an the
tg%rgggi%g of interest 52 to be displayed on the

sCcreen 53. 'The step E60 of selecting this angul ar

magni t ublkei stas El%gl@ﬁ\e@iwl@hén@t@pe Ereddomi @f whiehest 52

the aphiicAleZaRM cisysEedp ok abhe f igosti Micdeq LR acddsor 61
is adjusted as ‘a function thereof. The step E70 of

d
adrGstinGSt RECSFti cal zoom systemis 5 fol | owed by
t he st epn E8fQo e ngmvbd thehbe skeostepeBPD 46f capturing the

corr ndi tQ the positi nd .t he anqul ar .
ngﬁﬁﬁﬁggg% g$4§ﬁék%§§$ohso¥8?% g?%s Y5 %%x%%ﬁ?ar%ﬁ?ceSSlng
Thbest @pdE8G iefidcapmapieng4thetsecdatebeana4’ mpgement or a

fQEEQQ%QOQVo%hguﬁﬁﬁguEQQnggﬁgﬁgyW@E%QeHHQ regi on of

This image processing step therefore determines the
angular coordinates ©0x, Oy of a region of interest
automatically, rather than the coordinates being selected
by means of the cursor 61 as described above.

In a further embodiment, instead of moving the first
video camera 20 (step EbL0), deflection means are pivoted
as a function of the angular coordinates ©0x, 0Oy to
deflect the second beam 4’ towards the first video camera
20.

Figure 5A shows a preferred embodiment of a capture
system of the invention covering a 360° space and Figure
5B shows details thereof.

The capture system comprises two capture systems A
and A’ as described above with reference to Figures 1A to
Figure 2 arranged back-to-back.

In this embodiment, the optical systems of the two
capture systems A and A’ are adapted to cover more than a

half-space, as shown by the cross-hatched portions H and



10 interest 52 is displayed on the screen 53, for

exanpl e, or enbedded in the panoram c inmage 42

di spl ayed on the screen 43. The step E90 of

di splaying the region of intergst 52 is followed by

the step E40 of positioning the cursor 61 15

descri bed above. |In another enbodi nent, the step E20

ofl’ capeapreagivRéy-duplicate first beamis followed by

a step pfe Proeesshng sitier i deshi elidhd mager 42,491 readily
detect a novement or a variation of |um nous

| HReRgEEgNENENGIth th) THPSSThalge e oRessiAgSsRepand R2 are

t Beeeflaperdgt engi Baptuted BRYBbah eQetdiBanesn@Xa’ Gy
of a region of interest automatically, rather than

the coordi nates being selected by neans of the cursor
61 as described above. In a further enbodi nent,

i nstead of noving the first 25 video canera 20 (step
E50), deflection neans are pivoted as a function of

t he angul ar coordinates Ox, 9y to deflect the second
beam 4' towards the first video canera 20. Figure 5A
shows a preferred enbodi mrent of a capture 30 system
of the invention covering a 360 space and Figure 5B
shows details thereof. The capture system conprises
two capture systens A and A" as described above wth
reference to Figures 1A to Figure 2 arranged
back-to-back. 35 In this enbodi ment, the optica
systens of the two capture systens A and A are
adapted to cover nore than a half-space, as shown by
the cross-hatched portions H and 14 H, respectively.
The person skilled in the art will readily wunderstand
that the cross-hatched portions R and R2 are overlap
regi ons captured by both systens A and A. 0 is 15
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CLAIM5 1. A systemfor capturing an inmage (42)
acquired by a sinply connected wi de-field optica
system (1) consisting of an afocal |ens w th angul ar
enl argenent of less than 1 5 ahd supplying a

wi de-field first light beam (4), the system
conprising: - neans for selecting fromsaid first beam
(4) a Geeldfd |ight beam (4') corresponding to a

n@r r Qw §¥§chm Wi Baﬁ@uglr\i\d_; d%nf | ﬁhé’g@nq4§h0m&cﬁﬂlﬁred by a
T |ntere5t é % ﬁ ald | mage 422
fF @P Vi §eBPESHEFaYESEY Aud dcé‘ | acfé&ﬁ%bsung
%efcantufecsaideﬂarmdwmfm@bdl&&caﬁdab@mmdht)of Mdgsh tthan 1
Lrst res utlon - _neans. f tin |d
é fTeri 1%t @ Fg%ﬁggéanfiﬁgg &ﬁu%S%% the
dapstemteompr$81bgan1(6); and - a second vi deo canera

(10) incl yding af+len§e(1ég:)ciﬂgapéf&nt§ ;aptﬂh & Wean (4) a

whol e of said icate first beam a second
r 8$6P0E drstqfdwebeMﬁan( 4adi deprresror@spd utticon? bpagrow field

rﬁ@@ﬁ&hogaqeiemda ent c def bned dheutiiey a’ﬁorég&ba QﬁgVﬁﬁ{brest
secon

|g ge fi, Id and Zgég narrow field, sa

viidéd g nﬁ?é (16y9Gn fd first video canera (20)

preferablm mmmsu;vd&@blcamemhotdHBn31m¢M@d1@¢eaed@ns (21)
A dj ,

”§8a £&q Q%}Chaﬁk erlzedd &Qf%ﬁ{ef YRS eNAGHY ¢ ég%m (47)

to C a|n11 sard first v
cafrthaa( 20ysbekagohobibe; said selection neans

i ncl ude_ngans, o 60s) 6%or7bu§69c55¥ngp9§i&'%ﬂb@gfﬁéﬁ@ first
first video canera (20) in a position X, such

t haghtt beakeil§esteaPyodeesnd BERM CaLE. I3pS8, g%@ (6); and
Capt Ur e-SystsRIBcher O iidty ¢ametai M d,) @hana@&agl zederd (11)

f d t
SARAPEEReCE! GROTEARS TCIHd SIGTT Rt I b HodE (ot L2t bean
débl ecwiihp saldseeondd beauicﬂidntohawds sahanfisstd first
&g§?1u§§8ﬁag§ga 4ZQ%anﬂﬁnﬁgPa%%%%%l%£%%%”‘QQ%QEQangby the

to clalm racteri ze
ratio between said wide field and said narrow field,

said second video camera (10) and said first video
camera (20) preferably having identical photosensitive

element matrices (21, 22).

2. A capture system according to claim 1, characterized
in that, said first video camera (20} being mobile, said
selection means include means (60, 61, 71, 73) for
positioning said first video camera (20) in a position

(0x, Oy) such that it receives said second beam (4').

3. A capture system according to claim 1, characterized
in that, said first videco camera (20) being stationary,
said selection means 1include deflection means for
deflecting said second beam (4’) towards said first video

camera (20).

4, A capture system according to claim 3, characterized
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in that said deflection neans conprise a prism a

mrror or any type of diffraction systemrotatable in
said first beam (4). 5 5. A capture system according

to claim1, characterized inighat the first video

canera (20) includes an optical zoom systemfor

defining the angul ar magni tude of said region of

i hhetbst (B2 d€f B2ctA wapteres sgsneniaeceor girdg,o @ mirror

chal e gger Gt %fllfzf%%ct'l%nt @3) s tidn fwtt&%rbréﬂwdseasl@ first
statio E for view ng i mage ( in th
vPeami ¢) of control means (83) of sald selectlon

means. 15 7. A capture system according to claim1,
characterized in that it ingcludes neans

proceéssiHy- $a7 dSViREE CFEX dddht € Fodlt t et gparacterized
nyergat: arttd of i asvawiiakioorcapferd um dpusncatidasi tan isptical

sai d |na 42) and, t Q sai n
ateordi' gq§g12%o %&f{n [E ;ges%é%ggggnéééﬁquggl%fmsald
1reghanaofenn2edeStn 5Bat sai d optical systen1(1) and
said first video canera (10) are adapted to capture

first and second infrared |jght beans (4, 4')

Absydt ePAR BRI R apl EPRg 2ECITFHES CeveFlAgha 13600%%%%terlzed

t(:mar agqi)ae;rl zeddﬂu&twagqt irﬁcl?u(tﬂ@iifée%’da\m&ﬁp( uge wait effbewing

according t ope.of clainms 1 to.8 arra

bSeich St IS b P PLoLRerE BF CrBtcRb aRgns E3) of

Sg&ﬁdﬂBeB@ctApnAmﬁabelng adapted to cover at least a

hal f - space.
7. A capture system according to claim 1, characterized
in that it includes means for processing said image (42)
adapted to detect a movement and/or a variation of
luminous intensity in said image (42) and to command said

selection means accordingly.

8. A capture system according to claim 1, characterized
in that said optical system (1) and said first wvideo
camera (10) are adapted to capture first and second
infrared light beams (4, 4').

9. A system for capturing an image covering a 360° space,
characterized in that it comprises two capture systems
(A, A’) according to any one of claims 1 to 8 arranged
back-to-back, the optical systems of the capture systems

(A, A’) Dbeing adapted to cover at least a half-space.



