1 METHOD AND SYSTEM FOR CAPTURI NG A W DE-FI ELD | MAGE AND A REGQ ON OF

| NTEREST THEREOF The invention relates to a nethod and a systemfor
capturing a sinply connected wide-field i mage, and where 5 applicable for

di spl ayi ng and processing the inmage. In the present docunent, the expression
"sinply connected" is to be understood in the mathematical sense. 1In the

connoted (10BN AL Lt nEehoopPBley Vg HAEE R v e g s
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or robots apdnn@etedgensgs ald Yoe IvhEE At | ONSthé eqilt KéMgt acXer ¥ehkgh
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on the, yeglQ %c%f) ILLErest, Mt quadx?'e and S‘yk% tE0B. T oL, 11§+?' 2yl 0g; ngal .
proceSS|ng Ppanor ami ¢ irages and por ti ¢ fiereof are af ready” known 30 in

the art. Théipdidorofarviemt hdéds axempdee partwm&¢@rtyesefuwaﬁe lpsocessi ng or
mat hemat i cale ;precessing Mekhads o afF Sﬁ%%egg {ing distortion or delaying the
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onset of the grai % appear ance t hat curs-on enlarg |qg a portion of a 35
panoram c i mage obbai newsiitiPra fpsiesre pagsicularly directed to a

method and a system for capturing or viewing a region of

15 interest of an image that has a much higher resolution
than the one of the image, while preferably having the
same matrix sensor.

The invention finds non-limiting applications in
image processing systems, surveillance and remote

20 surveillance systems, observation systems onboard 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

25 by “sliding” the observed region of interest, and in
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

30 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

35 pancoramic 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



US patent No. 5 185 667 in particular discloses the use of mathemati cal
functions to correct distortion in a 2 region of interest of a panoramc
image. Simlarly, French patent No. 2 8 680 di scl oses a nethod of
enlarging a panoram c i nage projected onto a rectangular imge sensor and a
fish-eye lens adapted to 5 distort the inmage ananorphically. Finally, US

patent No. 3680Q66F digcl38s & A ¢LcIUELnNGRBystemin which an
a
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uses a fishitejecopderenset o5 \im carewhiehi maygeapt amet 1 hel gyseéariadl udes a
first matripcsenser pRlaced ipand binst iiRge plane andaserond, Mg pix
sensor placed in the second inmge EI_ ane, the pixels of the first matrix
sensor bei n@adiralAi@RNthah 2 hbseSBfathRIsetord Hate T xt W5 senserreThedfir st

mat ri X 19ens e des rpMed 117 brars ald @ @fsmilsetiati.on in one of the two inmage
pl anes to scan th?QWi de fi.eld with hi gher resol ution. The rson skilled in
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Those methods all have the drawback that the degree

15 of resolution of the selected image portion is limited by
the resoclution of the fish-eye 1lens for acquiring the
panoramic image.

Another prior art system, disclosed in US patent
application No. 2002/0012059 (DRISCOLL), uses a fish-eye

20 lens to duplicate the image plane.

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

25 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

30 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

35 sensors, 1s unsuitable for use in many applications, and
in particular:

- in applications in the infrared range



is directly dependent on the resolution ratio of the two 35 sensors, is
unsui table for use in many applications, and in particular: - in
applications in the infrared range 3 (3 g}croneters (pm to 5 pmand 8 pmto
12 pm, for which there are no sensors with di nensions enabling enl argenent
by a factor of 10, for exanple, and - in applications in the visible range
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To this end, a first aspect of the invention

15 provides a system for capturing an image acquired by a

wide-field optical system consisting of an afocal lens

with angular enlargement of less than 1 and supplying a

wide-field first light beam. The system comprises:

- means for selecting from the first beam a second

20 light beam 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;

25 - means for duplicating the wide-field first 1light
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

30 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.

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

the area of interest of the 1image, even when the



The second video canera and the first video canmera preferably have
identical matrices of photosensitive elenents. 35 Thus the capture system
of the invention uses a purely optical ZLechni gue to increase the resolution
of the area of interest of the inmage, even when the 4 photosensitive

el ement matrices of both video caneras are identical. Mreover, the system

of the i nve'HHoQ%s%%l(‘t%theure‘?Lerﬁé?ﬁ ed recdal d - space. v§dé_89c!aﬂﬂ¥§95' QPe
t herefore makes it possible to observe a region of interest of a wde-field

i mage with ad98°¢d@adt-i on much higher than that available with prior art
systens and net hodsrebfiea, figrsd wyastamt oft hehd i nskvevicdea cadrer aapeung 10
nobi | e, the el ecttl .0n rre@arE i ncl ude nmeans for positioning the first video
camera in a SsiFitort SL}il Fat?9%" receives the second beam In a second
vari ant ,5 the firsThei devenafenathernforst mbkenary, ppheibeékettdi ohsaeans

i ncl ude def| eCtrl oTPaly Jl%tfel%sqef lgcting, the_ %%diﬁ@aa]et oyards Lhe

first video ra. These deflection nmeans may no e’a prism a
mrror or arrﬁsmlfuftrlap@t s ystaEm y otkambtkat navaelébist wibeanti20 Fhis both

the above vanianhs enabhedieapture a region of interest of a wide-field
image with a hi gh resol ution without it being necessary to nove the first

vi deo canera over IBheé whéF&tofvahe i de tPPelfd T HssUAPRE, CHFUTExBRPPE, t hat
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defl ection m)ve(wetmearsewmgioe hafanl.l8 to cover the whole of the half space

with the first Vigﬁoa second variant, the first video camera being
stationary, the selection means include deflection means

15 for deflecting the second beam towards the first video
camera.

These deflection means may notably be a prism, a
mirror or any diffraction system rotatable in the first
beam.

20 Thus both the above variants 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-

25 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 wvideo
camera (or the deflection means) over an angle of 18° to
cover the whole of the half-space with the first video

30 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

35 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



30 canera. A particularly fast capture systemis therefore obtained. Wen
the capture systemis onboard a vehicle or a robot, it is highly

advant ageous for the overall external 35 size of the capture systemto
correspond to only the lens of the wide-field stationary optical system
This feature is particularly inportant if the systemis installed in 5

aircraft w th ,3ewene ,A@H0AYRRAML RIS o fdigls vi deo canera
preferably includes an_,optical, zoom System for defining the_ angul ar

magni t ude of theTP&gi dAI6H i MiElesst .CHGER a Preferity enbBal Hént, eRe
system of thetiidaverrddoan Fryddert o f sesndgresns d0gudapl heghi bgdéher fir st
beamto pr 0(%I ce _a dupli cat.e fi rstt beam and a second video canera for
capturing al eofretgﬁémdl?pl i"d4tE First beam 10 In a first variant of this
preferreéd enbodi nént, at heredapirede systcemeint, he irvensysrerconpf i sebea
station for ;viewng thg whale %ﬂ[ﬁfi%}@gd_rﬁé% Gapt ured By the Seﬁﬂgd
video canera, this station being in the vicinity of control redns of the
sel ecti on nEdrsteadin iy tr Ybidhed AW iheategtbhsofbPede andepesecond js

then possi bla de@ peshtian #de Bhpshrvhgeos) camgracha theisecaend beasy
corresponding to the region of 1Interest with reference to the wide-field
i mage as a ‘e and to control the optical zoomsystemfromthe 20
view ngostation. Thus thesebserventi sfabhest prenkarge ampodtiinentpf thehe
panorar o | ge LEOM t1e ! ui g SLation  for example. by reansof ;4| ever
j oysti cK,” tthe resoluti of th r'egli o st” bein fined by
t he char act eriestiings thz5s wifo tchev fde-stiaddeonaameraptined secohd sacpadt of
e Breferr ed fRPodLfRaL, BRisCABLUE FRAYSEMPT 1 v eqhion;iyel ydes
control means of the selection means enabling to define
15 the region of the interest.

It is then possible to position the first video
camera in the second beam corresponding to the region of
interest with reference to the wide-field image as a
whole and to control the optical zoom system from the

20 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

25 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, saild processing means being adapted to

30 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.

35 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.



processing to process the wide-field i nage captured by the second canera,
sai d processi ng neans being adapted to 30 detect a novenent and/or a
variation of lumnous intensity in the %mage and to control the selection
means accordingly. This variant is parttcularly suitable for surveillance
and intruder detection applications. 35 In a variant that is primarily for

mlitary use, thernhgpticahtgwst emand,the;fbsst @#%ﬁaﬁf @céb@u@@f’%@t ed to
capture first and second infrared beans. 6 The invention also provides

I t
a system f 0P cdP%S @V%q%é%‘{/gwwa B89 Space™ EABPEYSiReh EBRpri si ng
t wo c?ptur ea@mtx%nssya@té:mé ebky kﬂﬁfeiﬂlﬁ_,db@@ﬂi/ﬂe%r bg@gt%ddab@ed@t gdd-baekr- the
optl ca systi e of t capt.ure systens el adaptl e 0O cover. a.
e aes R ke T L e S S S P et R B R (28I RE above
system foor eappieidigcacoveage tevdr-ispgcea.360 space are exactly the same as
those of the abovg; QSSEBébggvgﬁt@%gégréifSEﬁ@ abBGY ééﬁtg% &SPES&GQnPere- 10

Ot her aspects and advantages o esent ~ 1 nvention becone nore clearly
appar ent on theadibrye heysten| dwirngardserins | on éfmagre qearatiod a3 ABodi nent
of the invephicen gireenclymay ofnaonshigi t kY exanpl ecenl ynandapwith
reference to the appended draw ngs, in which: 15 - Figure 1A shows a
preferred efSSEERE &?péur@aﬁtyﬁrg“(?msysf‘ﬁ‘@ﬁﬁ Gt REL FeBREtER: NerS-gures | B and
1C showodet ai | s obthbe FigupertlbA gapt urelwysiLygs - bfgurthe? spewseanot her
enbodi ment cif a ccaptnurgeCZO system chl th ingent irgg' 5 Fi %ger edi% Sh?ﬁﬁ to a

| arger scal & Ti& 4Thce8CCoBEerVEd by \€5¢H Yof *PRET Vi et armeifas &

enbodi ment fofl lichve ngy steesmrsiipovieon o fFi gur gsadi twl 2y empogumend showbenai n

iStme/gf]t iEgnFOi'ﬁ%%n‘%fio% A& TBY w2y eSPOHLAENE nOf i AqCRRLWEA JTES ARG ghgt he
with reference to the appended drawings, in which:
15 - Figure 1A shows a preferred embodiment of a
capture system of the invention;

- Figures 1B and 1C show details of the Figure 1A
capture system;

- Figure 2 shows another embodiment of a capture

20 system of the invention;

- Figure 3 shows to a 1larger 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

25 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

30 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 is shown 1in

35 detail in Figure 1B.

It consists primarily of three successive optical

units 1000, 1001 and 1002.



- Figure 5A shows a preferred enbodi nent of a capture system of the

i nvention covering a 360 space; and - Figure 5B shows details of the Figure
5A capture 30 system The preferred e di ment descri bed bel ow with
reference to Figures [Ato 1Cin particular uses an afocal dioptric optical
system 1. The afocal dioptric optical systemis shown in 35 detail in

Figure 1B. It conghst $pRhicaar i tof 160 eeapGeesSiM@reptiLa £ rtht 8nd000,
1001 and 1002. The optical unit 1000 (_:L%pt,ur es light rays fromthe sinply
connect ed opti @AY FCANEGHES PO G e lA gry SheidoPE(Wi'ch nay be repl aced
by a mirror) defhegtrs srhel®@ays,(whfidnecesgaby, @\spladathCbiyora ohirbor)
constrai nt Sg%%lte%%spvecrh%l | size anldf mechani cal | ayout gf ¥t hetfgst em The

rear unit 1 provi des optriaé/asl’ megni fication 4t 1he exit fromthe af ocal

opti cal SsystcemstEiagmte 1@ shivwsoivardeét aishi zehershapeclofnidrel | 1ghout 10fbeans 6
at the exit (gf theiafocal systeml1 and at the entry of the lens 11 of the
video canera 10. "The optical beam4' at the exit of the afocal system 1 and
at the entry of theel ERsr2ensf tHE2vPaesiearePRt2021nBeENt heC3hnBNshlpe. 15

The wide-fielnd akaealf drophd & fRREICHptSYSiemyktdravi ng an axis Z is known
ol art and | sprmunted I n a0, oRen 08,2 0. velles: The ol 3,y be
cei l ingOof k@mprefri ses trdeexsur v | tlamcafothe afyeoadm Wi dentdi edtd opti cal
system 1 of ethr%% ior}v %tei q@n@aila !t e %%%iofi %%[eir%n 1%f. less than 1. This
optical system ¥ pr o%uces afi I’S{E%:JI 3ht beam &
The optical beam 4’ at the exit of the afocal system
1 and at the entry of the lens 21 of the video camera 20
have the same shape.
15 The wide-field afocal dioptric optical system 1
having an axis Z is known in the art and is mounted in an
opening 2 in a wall 3.
The wall 3 may be the casing of an imaging system,
the skin of an aircraft fuselage or the ceiling of
20 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
25 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
30 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
35 for generating and delivering a stream of first
electrical signals 24.

A transceiver 15 equipped with a multiplexing system



coaxial with the axis Z. A beamduplicator 5 on the path 25 of the first

| ight beam 4 reflects the first beam4 in a direction Y that is preferably
perpendicular to the axis Z to generate8a duplicate first beam6 with axis
Z. The lens 21 of a nobile first digital video canmera 20 on the path of the
first light beam4 with axis X and 30 on the downstream side of the
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and deliverinegearsifiteam of first electrical signals 24. A transceiver 15
equi pped with a mﬂ]'g Q{)exi nglsyosﬁ em 8 then sends the fi ref signals ;24 by

. . s a_,statiqnar second igit video
r adi 0, infrared or ca e neans o at eascf orVe oﬁservatl O% Stati1 on

descri bed hemeinzafl@rcodhealemsthl tdfe aastiat ¥ omapyruwwesonthai ghtobd vifdeo 5

camera 10 cogyd @ Wity ddheads L gart ures the whole of the duplicate first
beam 6. The second video canera 10 Is also equipped wwth a matrix 12 of

phot osensi tive chiP§esSc6oped IHaA cexnaml 1Heans AT T crayerRe At VhE aAd
delivering aaxtrieamof secendtl@eelsaetificCathstghatsupfebepiasadd ngntihe

panoram c i nmage captured t he, secon i deo canera 10. The transceiver 15
st hese TEattnd oI Bt 1990 74 ol a0 190 £ b e FEMGbRer VAEFBnoLt SERORT Apart
fromthea r ledrgasikthlandidhalthel 4 waepirdeentingcatkee apaidand 20inmmaygebe

identical. In particular, the nu r,of pixels.defined by the
phot osensi tic\?éjocdlévelag;%yartr:a erisceecsonfq%gﬁj ozf%rlpaeyr elcbl ‘dentical. The inmges or
phot ogr aphs of i déhti catas$geli obt ailfedstndm theesew sestarshne leftgiignal s 14

and 24 then haye the sane 120 JisQlMid i sthe s3hf eams of signals 14 and 24
sent by the
y Apart from their lenses 11 and 21, the two video

15 cameras 10 and 20 may be identical. In particular, the
number of pixels defined by the photosensitive device
matrices 21 and 22 may be identical. The images or
photographs of identical size obtained from the two
streams of signals 14 and 24 then have the same

20 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.

25 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 which
supplies to a memory 41 data showing a wide-field image

30 42 captured by the second video camera 10.

The wide-field image 42 1is 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’

35 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



transceiver 15 are received in the observation station by the receiver of a
second transceiver 30 which is also equipped with a nultiplexing system 25
Streans of second signals 14' received by the second transceiver 30 and
equi valent to the streans of second sighals 14 are processed by an inage
distortion and information processing electronic system 40 which supplies

to a menory 4kdaf asshowhag asubgetbiel doi mRgese3h A2 reaRliyr ed1by ghhg second
video canera_10. The wide-field 1 mage 42 is _displayed on a 'screen 43 and
the data of SPW¥NTage FENEP beistidi&F St ar?ar@RtWFebnPy sttt adérmedi um 44
for | ater vivewieng.canertsheosane way, streans of first signals 24" 35
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advant ageouijl% be re Iaceg by a commercial m croconputer runnin ,1\6
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i ( _ 52 qof _ i mage
be enbedded "IN T REMUETITE T iSHige 42 TATF Qikdi"AY ed tﬁi’“@ (?r{%t'he sane screen
as the wde-fiel dWinhget Teepagtsenvafiom shat isoppal st i nice udeseatbpowser 60
for browsing fche- e el dalbRae 45, B APl £ £10 Provees B9 maé
i nclude a joystic for positioning a cursor 61 1n the w de-view inmge 42
also be embedded in the wide-field image 42 and displaye
15 on the same screen as the wide-field image.

The observation station also includes a browser 60
for browsing the wide-field image 42.

For example, the browser 60 may include a joystick
for positioning a cursor 61 in the wide-view image 42

20 displayed on the screen 43.

The position of the cursor 61 defines the angular
coordinates 0x, Oy 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 wvideo

25 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.

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

The second transceiver 30 sends the signals 64x and

35 64y to the transceiver 15 of the imaging system.

The first stream of signals 64x’ received by the

transceiver 15 and eqguivalent to the first stream of



20 di spl ayed on the screen 43. The position of the cursor 61 defines the
angul ar coordinates fax, fay of the region of interest 52 of the

wi de-field image 42 that the observer w %hes to display on the second
screen 53 and to filmby the first vide 25 canera 20. The coordi nates X
and y defined by the browser 60 are preferably delivered to the second

el ectronic syisfems 54.80;§ hat1iteran cor 560@&%1@10%5& the dfshortigp of the

i mge captured by the first_video canera 20. 30 The angul ar coordi nates fax,
fay are al sEEHPPHRdYPT a’ SysPENPEIOFRRE ddIS Vet o 1 FR° se’BRER
transcei ver about r shet radis ok st@nabpthodx shiow ngririer val eedf axt andea

second stream. of signals 64 how ng t val ue fay. The second transcei ver
30 sends thézosl}rgerls og]lm@zp)? gcnd t%fS 6 q(%%teﬁg '?lr anscei ver 15 of the inmaging

system SThe firstSsniéamigf sitgral ssédonidreseireed byt hesignahscekdgf 15 and
equivalent Lo ddhedd rsy styeamalndQ sjanahs 64xqi sdel fyared o acgant rol

unit 70 of a first ctric notor /1 for pivoting t Irst video canmera 20
about the a@esSoRa osSEapelr ©ft heigaptew G4l dsofdedsigresbr EespondeAgnéo t he

second beam<bnt %15 Mdial | yo the secordcshieameltgiignaks 84y’ 73r eggirved by
the transceiver 15 and equivalent to the second streamof signals 64y is
del i vered t @& dedehdtNeontrsE dnide72cdheRa seforPBtlectPfe aotorY 737 or

pi voti ng t heHd rStrati deeyhaameraz 20 about the axis Y in 10 the first |ight

beam 4. The secongd, | i ght beam. 4! captured b he f.irst_video anera 20 is
sel ected by pivot?ﬂﬁ gﬁgoPgrg%gQnggagaﬁerﬁgpgﬁrﬁgoéy Fﬁs %é?ngéﬂﬁoY. The
novenent s ofcanterdf i4Gtiyi debecaadr y2@ ioldiogsiyhe 161 cot r espendchoeangul ar

coor di nat es Jg e Wiges faj)fésdxi naQe v 42 displayed on the screen 43, of
course. Note that the angular coordinates Ox and 6y of the
The movements of the first video camera 20 obviously

15 correspond to angular coordinates in the wide-field image
42 displayed on the screen 43, of course.

Note that the angular coordinates 0x and Oy of the
wide-field image 42 correspond to an observed field
viewing angle close to 180° even though the angular

20 movements 0x and Oy of the first video camera 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 (8x, 0y) selected by the
observer and to capture the second 1light beam 4’

25 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 Dbrowser 60 is

advantageously associated with a system for displaying
30 the angular magnitude 80 of the region of interest 52 to
be displayed on the screen 53.

The corresponding information 1is delivered to an
electronic system 81 that generates corresponding signals
82 sent by the second transceiver 30 to the first

35 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



wi de-field inmage 42 correspond to an observed field viewing angle close to
180 even though the angul ar 20 novenents Ox and 6y of the first video canera
20 in the first light beam 4 are very Il. This enables the first video
canera 20 to be noved very quickly to the position (Ox, 6y) selected by the
observer and to capture the second |ight beam 4" 25 corresponding to the

regi on of i ntiergstyxofcde-amxae- field image 42 that wll produce the

hi gh-resol ution %gl on of intgﬂrest 52. As hgwn ':Ln Fi.gure l% the browser 60
is advant ageousl3[7r sSo ' RedO Wi tREETEPSt et f BFSBiLEEFdyify th® SRECAAGUI ar
magni t ude 8Gafedrhe53 egi bh ohernfereseniarbed he di sptayeer oort hessereen 53.

The correspandiqyg. i nLormtign, s deld vered 1o anq sl ectionic. system gl t hat
generates corresponding signals 82 sent by the second transcelver 30 to the
first 35 trzmcewarenls ofesdwy linmdihe syst emsdlhe isor.r espondi ng recei ved

signals 82" are dekiveg th%r%%ﬁfeeongBQEiHT%t_@o? Qf; 8@%5?3’2‘{; Zpom gyst em of

the 11 first video canera 20. ' region of interest 52 displayed on the
second screéBlSFIFLT imrefdr & ddl Siiged (¥ of igviedt-er or | esser extent as

a function of thezrad] ust mentrferdthe @pid&Bhentd, ZOOHR SYELERUrBr €86k¥Rg t he
sanme resol ut.io "éin is therefore possi ble to vi details of th w de-field
i mge 42 wi tlﬁmaT S pr8Ei%Si oRI°FR=g 0Pt fBYEAE e i SRR he SCAGPEFE system
i ncl udelsd | magea rp)o e el NMeanse{dor @xaopéeesof amayer a0vaeans)oadappted to

detect a novenen ;ng variation_of . the .l ymmnaous, intensi Ln.th
w de-field ;lt%n}a?gei aéllgétgnt%‘%%?rﬁa%dlflhghge%égjl ofrnlenLiéjanlslﬁaa eco%%i ﬁaijy.tgl mage
processi ng rmesamsrgf e sseliant iare nagrown aasantsingder-son skilled in the art

222\/2;& gg;l descrirRgdeerBceslinihf¥afke c2daptied kiRgparkl gibah £8 Rakform
person skilled in the art and are not described here.

15 They are adapted in particular to perform conventional
segmentation and shape recognition operations.

Figure 2 shows a different embodiment of a capture
system of the invention.

Figure 2 does not show the observation system of

20 this embodiment, which 1is identical to that described
with reference to Figures 1A to 1C.

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

25 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.

30 Figure 3 shows the narrow field of wview 90 that
produces the second light beam 4’ that is 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

35 embodiment of a processing method of the invention.

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

acquired with a wide-field optical system 1 providing a



segnent ati on and shape recognition operations. Figure 2 shows a different
enbodi nent of a capture systemof the invention. Figure 2 does not show the
observation systemof 20 this enbodi meq% which is identical to that
described wth reference to Figures 1A to 1C. In this enbodinent, the first
video canera 20 is stationary and the second beam 4' is deflected towards
the first virdegtcangia 2By 4 prism 100 rotatable about 25 the axis Y. In
ot her enbodi nents that are not shown here, the rism 100 may be reEI aced by
ot her deflection heafRs28AHISthipar EFEHI &P by §OHEPW8? BY &A§ 8tRerELO

di ffracti on csystremwhkinowt Heo ftikestparison Hdan ed iisn dupa iasattedB30 Figure 3
shows the narrow {E el d of .view.90 that fr?grg)uc.es he seconddl i ght eam 4'
that is captured blﬁhgqulingt Wi'd&§ Yeatrers Hrd tHe Wi deFPer %o T vi ew 91
that |9 captuaeddepcrhbesiecanice Vi dewithnmeref etnde guo e F4 gsilrewsl maifnrst eps
E5 to E90 ofex%"ﬁ)rl%f_erred 35 enbodi nent of a processing nethod of the
invention. During the first step ES, a wide-field inage 42 is acquired with
a wide-field opti €aF dypléfriippovrarngla i frisewefghy bBanrieprTRES

acqui si ti on R{rapgES.H Scif othewedohy tdye siepqbdicdbEi #a Ykl dledipies f i kst
light beam4 is dup]icated. This duplication may be obtained using a
dupl i cator GPFUHENesdPrbe8*BIPEfI yOWi t WS ef '3 FEuFémeraf oft 0

exanpl e.0 Theledupliibeat iadvat.ep EL10 is foll owed by the step E20 during which
the whole of the up'gateefir teb agl.Gi gtugd, r_exa gb t he
second vi deo camet i 10 £6°a885r PBGA-BSUE: [HCt Rechr BelneToRBBUTRINE, the
step E20 of tdeptdudlnigattehel idigd] itoedre 61 istfhbehow®dilsy f bhé omedpbi3fhefst ep
E30 of  viewng,the we-fiehd FrBgg 42,98tai ned THAMLNG  from the
duplicate first beam 6 by the second video camera 10 on a
15 viewing station, for example on a screen 43.
This viewing step E30 is followed by steps E40 to
E70 of selecting a second light beam 4’ from the first
light beam 4.
To be more precise, during the step E40, a cursor 61
20 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
25 angular coordinates 0x, Oy 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 wvideo
30 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 is followed by the step E60 of selecting, from the
35 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



duplicate first beam 6 by the second video canera 10 on a 15 view ng
station, for exanple on a screen 43. This viewing step E30 is foll owed by

steps E40 to E70 of selecting a secondll3i ght beam 4' fromthe first 1ight
beam 4. To be nore precise, during the step E40, a cursor 61 20 is

positioned in the wide-field inmage 42 displayed on the screen 43. This
cursor may ke inmyed byy mears Ofed EQYStditking Okhi&Xamplee. oYMRY, zbBR .
position of the cursgr 1 defines lrzr‘i an%l ar co%]dl,nat egl,cxJC Sy of a region
of interest P Phe WidelfFélFd YiRkge A27ERat the ‘ohservBFtE4n a4 e on a
second screefurld, i drorcrexagfi.e. The step E40 of positioning the cursor 61 is
fol lowed by the sigp ESQ of-positioning;the firsh yidso, 30 canern 29 so
that it captures a secontl Beam 4’ cBrrespgn& ng to the Fegi oY 6t I'nt8rest 52
sel ectedd durdlnguwete i etleeli agest 860 The iswewESH ofhgposeétonni hgamhd’fir st

video camer a,2Q dodpldpned Ry et Hﬁ‘ossitteil%rl%%néif 5@ eehdgar f (QELERGHe3S

viewi ng station, the angular nmagnitude of the region o Interest 52 to be
di spl ayed otk Hé'scrasew 5L e etesy B60 it Sdtedtechg this angul ar magni t ude

is 13 fol | oned byThBe st&p EEQ dof i RGpMIGHJ heheptd<L@inz 0pBEmS Yt eqsof the
first video raeccﬁo S %ld'éusted as %5 function the}%eof. The step E70 of
adj usting t %"1 | PYoor'8ysteiRi £°% AYFL8Red”"BYCRhe & efF SBE WUl ng

whi ch tite secorddman2’ iscarirsgdpordi ngh t bhéhecpesint i1, andrt beaapgul, ar

magni tude of the rgg%&n ;9f interest 52.is .caa[)teurg?. Lhe .step E80 gLe
e step

capturing t he see%%% eamn4't}?es PRoPronad blym dllfé)c}a uring which the

region of igsrerdest 52 is displayed on the screen 53, for exanple, or
enbedded in the paparapikp EFBIBr44:1dp3RLAYEItAR thGion of interest 52

is followed by the step E40 of positioning the cursor 61

15 described above.

In another embodiment, the step E20 of capturing the
duplicate first beam is followed by a step of processing
the wide-field image 42 to detect a movement or a
variation of luminous intensity therein.

20 This image processing step therefore determines the
angular coordinates ©0x, 06y 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

25 video camera 20 (step E50), 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

30 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.

35 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



screen 43. The step E90 of displaying the region of interest 52 is followed
by the step E40 of positioning the cursor 61 15 described above. In another
enbodi ment, the step E20 of capturing the duplicate first beamis followed
by a step of processing the w de-fieldli4mge 42 to detect a novenent or a
variation of lumnous intensity therein. 20 This i nage processing step
therefore d%,ern}'nesect hevelangul ar coordinates Ox, Oy of a region of interest
automatical ly,’ rat Her A Xhe coordi nat es bei ng selected by nmeans of the
cursor 61 as descfihiped mboven | skalfiedt heim enbbdi memt, iwstéad reledidyi ng t he
first 25 vigeg camara 20.{StgR E5Qss deflechi o JBans age RhyOked 5,2 a
function of the angular coordinates Ox, Oy to 'deflect the second beam 4'

t owar ds t he 37Y¢5taRi tRO Catret2Pt W d B 154 SHWRS & et ét'red enbodi ment
of a capture 30 systemof the invention covering a 360 space and Figure 5B
shows details thereof. The capture system conprises two capture systens A
and A" as descri bed above with reference to Figures [Ato Figure 2 arranged
back-to-back. 35 In this enbodi nent, the optical systems of the two capture
systens A and A are adapted to cover nore than a half-space, as shown by

t he cross-hatched portions H and 14 H, respectively. The person skilled in
the art will readily wunderstand that the cross-hatched portions Rl and R2
are overlap regions captured by both systens A and A'. 15 CLAIMS 1. A
system for capturing an inage (42) acquired by a sinply connected

wi de-field optical system (1) consisting of an afocal |lens wth angul ar

enl argenent of less than 1



5 and supplying a wide-field first |ight beam (4), the systemconprising: -
nmeans for selecting fromsaid first beam (4) a second |light beam (4')
corresponding to a narrow field wthi nl%ai d wide field and show ng a region
of interest 10 (52) of said image (42); - a first video canera (20)
including a lens (21) adapted to capture said narrowfield second beam (4')
with a first resokyhireg;, - neans (5) for duplicating said wde-field first
15 |light be;m (4) to produce a duplicate first beam éG); and - a second

vi deo camer a (10) SHSRi hgF a PEHI(PD) AdapgfedS ol tapt GrEHHEWNDY e@of sai d
duplicate figisiplbeadni{d)ted tihi @& second cpsdtali epstemer 1) havnsaisd ihigr st
resol ution bc}’f aarj;gaag é:égf)n coefficlilent dffi ne 1Q¥ terl;llgntzgfr§ti 0 Q%twe%n said

) . 1lens wi angulfar & a .
wide field and Eaid Nart ow 1] el d;" sai'd " sécond Vi d80° Caner a ?:’EB) and said

first video archnerapr(0ngpr ef eradeyf hald nd liment iléghtphotasensit,i véheel ement
matrices (ZJdeSZt@m %&is&rgﬁpt ure system according to claiml,
sal

characteri ze I n that, first video canera (20) being nobile, said
sel ection neans inclB@RNFedRs (BVLe®AInNT1LreR) Fovd pdEFEI OMiaHy S&l dafirst

vi deo caner asd&hd i N1 ghPOHddmdn (4 OX.cdDpe spdstiitRat tbt I egel¥es Fakdgsecond
beam (4'). 30 3., A capture system accordi to claim1, characterized in
that, said fM¥ <t R0 cinefa s b%ril%gsgg‘é(fPSné’r yECIEA dO5eFBEETER tneans

i ncl udel @ef | €1)i af neains fnerge defd)ecti ng said second beam (4') towards said

(it video, S camsiaditl, yiodh caBLe BYBlemacsorging (o glaimg,
or any type afamlidd r 4ot | oap s yseemaiot anablrevi-fisdidd $eecsnd Hemnm (44')5 5. A
capture systemacecording to ¢l gyl characterized
- means (5) for duplicating said wide-field first
15 light beam (4) to produce a duplicate first beam (6); and
- a second video camera (10) including a lens (11)
adapted to capture the whole of said duplicate first beam
(6) with a second resolution 1lower than said first
resolution by a reduction coefficient defined by the
20 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).

25 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').

30
3. A capture system according to claim 1, characterized
in that, said first video camera (20) being stationary,
said selection means 1include deflection means for
deflecting said second beam (4’) towards said first video

35 camera (20).

4. A capture system according to claim 3, characterized



in that the first video canmera (20) includes an optical zoom system for
defining the angul ar magnitude of said region of interest (52). 10 6. A
capture systemaccording to claiml, characterized in that it further

i ncludes a station (43) for view ng saild i mage (42) in the vicinity of
control neans (83) of said selection neans. 15 7. A capture system

according tao claim1l a i i h |t el . rpan [

processi ng gLar} d&?%g%a%‘aZag%%g%?gg. {nggatest chc%dpéfln%ve%edﬁ?l%ﬁﬁ/ %r];ngr\ggﬁ ation
of | umi nouPl MmehstIBe i al sat Bf Faagec 42yshed rotebahdAdisardidsé&iasti on
means accor i@l y.4)20 8. A capture system according to claiml,
characterized in that said optical system (1) and said first video canera
(10) are adapted to capture first and second infrared |ight beans (4, 4').

25 9. A system Aorapaptrer i g tadn | JagerdonNgr ithg ¢l 360 Spacearacharackeri zed

in that it conprises, two capture. systens A, A, according to any one of

claims 1 to'8 a‘fp%%g&ée bsziL A oYJb(i%?(, C?]ﬂgr%pt(iZ@AI JSri/cs Eire® of 't ﬁ)gtégﬁﬁure

systens 30 (Z@omA' 3ybeemg fadapteflihongovére atngebst aalgalitusipacef said
region of interest (52).

10 6. A capture system according to claim 1, characterized
in that it further includes a station (43) for viewing
said image (42) in the vicinity of control means (83) of

said selection means.

15 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.

20
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’).

25

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

30 (A, A’') being adapted to cover at least a half-space.





