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The object of the invention is to make it difficult, or
even virtually impossible, to reproduce and/or falsify

such documents.

Securing documents (identity cards, passports, etc.)
against counterfeiting and falsification is a
fundamental problem which arises with all those

invelved in the field.

The restrictions which bear on the securing methods are
stringent. This is because these documents must be made
with:

a very low production cost (a few tens of

centimes per document)

- a short duration for the process allowed for
the manufacture of each document (a few seconds
per document)

- a high level of protection against

counterfeiting.

Generally, the object of the invention is to produce,
on the document to be protected, a characteristic
hologram which is difficult to copy and moreover which
carries printed data in a conventional manner on the
document. Thus a verifying agent will be able to check
the document by comparing the content of the hologram

with the content of the rest of the document. For
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docunent- Thus a verifying agent will be able to check the docunent by
conparing the content of the hologram wth the content of the re fzﬂ{gpe
docunent. For - 8 JAN 2004 2 exanple, the hol ogramrepresents an m

the identity photo contained on the docunent. Conparing the inmage of the
hol ogramwi th the i mage of the photo makes it possible to authenticate the
docunent quickly and 5 easily. Processes for securing docunents, for
exanpl e by hexagphen aFBeknbRACHESM dsChReTERtYS AY 17ra®ms4 of EFhe O 283

233, OB- A2 2D4c165rUSnbrd 884+498anGnl A HES- Q83 36mbart i ddrese known
processes do not offer _strengthened security against counterfeiting. The
i nvention t hetB2ge eOf eLhteSOLBIFAROMFENtL N MFYFSS iy e IRRREC JMEKLR awi ng

or data, made;py cbxdepesi thom@hdmcl dsiontal RiGHBMSt OGudyes yWigh can
be read optically, and a hol ogram made froma copy of said draw ng or of
sai d data,® ch@®82i¥rized in that the hol ogram conpri ses def or mati ons

I ntroduced during its recording which nakes the copy read fromthe draw ng
or 20 said data different. The inv.entioaaal so relates to a docune
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The invention  therefore relates to a document

comprising at least one drawing or data, made by

15 deposition or inclusion of pigments or dyes which can

be read optically, and a hologram made from a copy of

gsaid drawing or of said data, characterized in that the

hologram comprises deformations introduced during its

recording which makes the copy read from the drawing or

20 said data different.

The invention also relates to a document security
system, comprising a prerecorded or electrically
controllable optical modulator in which the image of at
25 least part of the document is recorded, said modulator
being designed to be combined with a layer of
photosensitive material, at least one first 1light
source making it possible to transmit a first reference
wave to the layer of photosensitive material and a
3¢ second incident wave onto said modulator and giving
rise to a third object wave which is transmitted to the
layer of photosensitive material in order to interfere
with the reference wave in this layer, characterized in
that it comprises in the wath of the first wave or of
35 the second, means inducing scrambling in the hologram

recorded in the layer of photosensitive material.



with the reference wave in this layer, characterized in that it conprises
in the path of the first wave or of 35 the second, neans i nducing
scranbling in the hologram recorded in the |ayer of photosen5|t|v@-MN 2004
material. - 8 JAN 2004 3 The invention aBso relates to a systemfor reading
a docunent conprising a hologram containing an inmage of part of said

docurent saifhd magGRek g SATANDL el - caharach ecizedyd ghat bh agmri ses a

device for 5 correcting sal scra I ngs, or revealer, sai d am bei ng
readabl e t hr clegunért r eoBarésinThe viae lwsambp@@ttglmgcm acmegestqits of
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description ven by way of exanple and e appen figures I'ch
represent: figharactierbgry 1blnex§hﬁltes ldﬁf dmrmmess se&ur d@VlG@corfdJIhg to

the i nventi Oworrédtgfﬁ%ssgl&oséfvam@wﬁ?geso?f rgqlaa%%m G giaorig; rat
systens according to the invention I gures 6, recording systens

meking it pd&imy erﬁ%%j‘?}?ﬁﬁ‘lc@%%bm%g%e?%a%% |mages recorded in the
hol ograns; figures 7 and 8, systens making it possible to 20 read a

hol ogram by renovi ng scranblings contained in the hologram - ures 9
and 10, a deviR® f JRILONGi ngogj%‘é%rrerﬁndfuFHP§ﬁ€&e\Hlt5ﬁ1§Shol‘é5r agﬁ

making it posl&hhérecusr@ LENMYV e beebarbl hags IBQEQEQYI naw@r@@toglrramtr?é
figures 11 ﬁséj , docu nts.incorporating special _grati ngbe pl acecl agai nst
the hol ogfa RESEF LRCABBL RS obUr dRYacthr FITTRF t AR idfvent i on

will first oftraélagk;eerd@@@rﬂltga&gn tdhieh erepeesa@0cto figure la. By way of
exanpl e, flgure 1 Eh ures la and 1lb, examples of documents secured
according to the invention;

- figures 2 to 4c, examples of hologram recording

15 systems according to the invention;

- figures 5 and 6, recording systems making it
possible to induce scramblings in  the images
recorded in the holograms;

- figures 7 and 8, systems making it possible to

20 read a hologram by removing scramblings contained
in the hologram;

- figures 9 and 10, a device for reading a document
furnished with a hologram and making it possible
to remove scramblings induced in the hologram;

25 - figures 11 and 12, documents incorporating special

gratings placed against the holograms.

An example of a document secured according to the
invention will first of all be described with reference
30 to figure la. By way of example, figure 1 shows an
identity <card 1 comprising data 4 indicating the
identity of the possessor of the card, his or her
photograph 2 and his or her signature 5. Furthermore,
according to the invention, the card comprises a
35 hologram 3 in which one o©or meore elements for
personalizing the card have, inter alia, been recorded,

such as the photograph, the signature, etc. In figure



identity card 1 conprising data 4 indicating the identity of the possessor
of the card, his or her photograph 2 and his or her signature 5.
Furthernore, according to the invention, the card conprises a 358hﬂpq$mam
3 in which one or nore elenents for pergpnalizing the card have, 'i'nte
alia, been recorded, such as the photograph, the signature, etc. In figure
- 8 JAN 2004 4 1, the photograph has been chosen for recording in the

hol ogram A card t&e tHictagrsrhwdire PRes bacssene fodi ffsicouiding ¥ral shéy

si nce the hol agnamraANt ahnsc4ata o f orcipes sqrald Ziag1the gagd. b(‘é\hirﬁ%rgvi »

change from one card to another. Figure I'b shows a variant enbodi frent of
figure la. ASREFfdFHétt &2 hfalghfy amingse Her ohphauBaBoscaitedng ndges whi ch

appear in difEereperRloangs z iy idmgec 803 10, ARyLbg4 1 0F, l&-d case
of an identit co gf t he identi?y phot% Z,Qﬁ%ﬁag)éiéﬁwéﬁginage

card, a py
61 may be ei%ﬁEa 5°sPBRE8RRE i mage (1 0go) or other data fromthe card such
as the copy of the signature 5. According to another variant (not shown) ,

t he hol ogram _15 may al so cgggrise dat a Erinted on its surface. A first
exanpl e of t hBiBFhEess® oS or & nYet hEnthARRRERSARY | ofowt beugescta bed

wi th referenciectorfiigyretd. £RiA suapohrhtel eABNth@LodSakoat -G gz Of its
faces with a.Iaéer of,_.phot osensi ti.ve ga%grial 21.. An optical, nodul ator
23, such as a*PRERSpAPHE pRABPSATF apt cALEHBPERE &ladsSontiol LEBEE ndfiul at or
such as ad i quag- berystal exaredr;, irs aippl tadenedr aho idenitl goniaed, With 25
the | ayer of photosensitive erial. Preferahbly, the ul at,or mak It
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may be elther a standard image (logso) or other data

from the card such as the copy of the signature 5.

According to another wvariant (not shown), the hologram

15 may also comprise data printed on its surface.

A first example of the process of recording the

hologram will now be described with reference to figure

2.

20 A support element 22 is coated on one of its faces with
a layer of photosensitive material 21. An optical
modulator 23, such as a transparent photographic
support or a controllable modulator such as a ligquid-
crystal screen, 1s applied near to or in contact with

25 the layer of photosensitive material.

Preferably, the modulator makes it possible to supply
the contents (data or image) of part of the document to
be secured. If this involves a prerecorded modulator of
30 the transparency type, this part of the document is
recorded in the modulator. If this involves a
controllable modulator, the part of the document can be

displayed using the control of the modulator.

35 The support element 22 1s transparent at the recording
wavelength. A mirror 24 is placed on the side opposite

the photosensitive layer with respect te the modulator



be secured. If this involves a prerecorded nodul ator of 30 the transparency
type, this part of the docunent is recorded in the nodulator- If this

i nvol ves a controllable nodul ator, the part of the docunent can-pqﬁN£@4

di spl ayed using the control of the nodul ator. 35 The support el enen S
transparent at the recording wavelength. A mrror 24 is placed on the side
opposite the fhotosensitive | ayer with respect to the nodul ator - B JAN

2004 5 23. A $ight bagRfRC8EPpRI PR 18dsbyT Ge sSurgd Sdarand mprey daher ent

wave illum najegohbeestpRait all@NBliinads Byhe WY Q&r@xéﬁghﬁnti@2ﬂigﬂ{e 2,
this light beamis _perpendjcular to_the plane o? the support elenent 22 5

and of the pHRBsebi ($XFWLger 1. FHEFRam R gdikes lidhloudtrame tuipport
22, the hol ogsapindvela?leol tehe plagel abedchy Whgumil dueheg? aml i
a

transmtted to e_m.rror. 24. The, ter reflects the nodul at ed beam whi ch
passes back t#Ough (e MRAFAIYIS L BEESr dRKETt elt-hiThe obeaBodi maRses he

mrror 24 is peipeqdi eHbasuppotrhe 22di naed i o1 Qiridiey beagreangrefiecis a
beam col i nearl?\:d wéh theRH_}m dent .beam _The reflected nodul at ed beam
interferes witHHHRCELY PR PREVEETRE 67 2Pfotss &fdinsmad tast 1q dihe The
modul ati on catitesdrby4t hehd51laedulatred lbeam itset heefllonred ecndesghidnt he
phot osensitive_ | ayer. Thus,, a hol ogram contaiping data or an_imge, which
is a copy of %?%g%rbgft]lant}ilﬂ%u% %(?het aﬁ“ﬂga??ﬁofhegﬁ&ﬂﬁ‘rﬁrﬂgtfﬁobe ured,
has been 10r ecambledimédit t hetlduhatoor 22 £ontai neergeandiexaimt e, t20 tithe
phot ogr aph of esgor i dent i r t hi hot o :has therefore
been recordef%gng?ﬁgéioﬁggr%% F%sfnhl S pr%%ggg?glst al‘sbégglurréeo J’[rhr:zaafr]'lyi s the
transni ssi on woeh f ithieentinoidene dedwl-at Bhe ant filleatC @l | 8odBlahedwehamm
i11umnating {he.pplpgrampony he gicde gERASI 1€ i the layer of
photosensitive material. The modulation carried by the
15 modulated beamn is therefore recorded in the
photosensitive layer. Thus, a hologram containing data
or an image, which is a copy of data or of an image
contained in the document to be secured, has been
recorded. If the modulator 23 contains, for example,
20 the photograph of the possessor of the identity card,

this photo has therefore been recorded in the hologram.

In this process, it 1is assumed that T is the
transmission coefficient of the modulator and that O is
25 the wave illuminating the hologram on the side opposite
the beam R, which we will call reference wave R

hereinafter.

The function recorded by the hologram comes from the
30 interference between the reference wave R and the wave

O ~ R'T, the object wave from the transparency.
The hologram records R(R'T?}" i.e. RRT?.
35 If the hologram is thick, it will rediffract on reading

the recorded image, for specified angles of incidence

{(Bragg effect) of the illumination wave and of the



the beam R, which we will call reference wave R hereinafter. The function
recorded by the hol ogram cones fromthe 30 interference between the
reference wave R and the wave 0 -- R*T, the object wave fromthe§ JAN 2004
transparency. The hologramrecords R (R*T2) * i.e. RRTZ . 35 If the

hol ogramis thick, it will rediffract on reading the recorded inage, for
speci fied angl.eg9hg BGdereen (Bragg effect) of the illumnation wave and
of the 6 viewng direction. 8 JAN 2004 The nodul ator can integrate a
scattering function for inproved reading of the hologramand in order to
5 conplicate eny gifte(dsy tiag. iRt@y@ e showeanathgl reeRiddidyy pepcess
in which two ,waves illum nating the photosensitive |ayer are needed. The
| i ght nodul at 6FPFIVES pF&é@anggaPﬁsttgﬁe hayepram  28dphéRoser’e¥i veo
material Zl bebhglhyatle agyppoimntdZfeAtinlgd um nating reference wave R
supplied by the source Sl is transmtted to the |ayer of photosensitive
material 21 w thout passing through the nodulator. An 15 illum nation wave
| supplieddbyFEber&ﬁwcg%&s hEblﬂFfiem'au@%dﬂ‘tﬁ_@dplfﬁt@ﬁs23nam]|u'jc,‘h two
transmtte t her et hrqu to.the |l ayer ot.osensitive materi al

(i T10m nati on“REEE G116 NP noTRY I RRARIH BT L 2YTR T Teracrietne
phot osensi t i veheatlergtaed RdduPdt&r ebdr dld ypldadwed t moganaves thearicyiRar ef
count er propagatin .are_per. i_gul,ar .tq. th l,.ane e,layer of
photosensﬁfiv@hﬁggggggﬁ%é%? %FgggqagréﬁeFﬁﬁFﬁ,%Pﬁéﬁgvéu%%ﬁég %?é coher ent
pl ane waves. 25 The function recorded by the hol ogram cones from
interference pgt \é@qe{mﬁ%ﬂa{&q&? QGe MRNS AR e QR Prda YRVENLOmbRECET om

the nodul ator illumnate 7 the pl ane o
S$1 is transmitted to the layer of photosensitive

material 21 without passing through the modulator. Aan
15 i1llumination wave I supplied by the source 82
illuminates the modulator 23 and 1is transmitted

therethrough teo the layer of photosensitive material

(illumination wave 0, O = IT)}). The two waves R and O
interfere in the photosensitive material 21.
20 Preferably, the two waves 0 and R are

counterpropagating and are perpendicular to the plane
of the layer of photosensitive material 21. Also,

preferably, the two waves are coherent plane waves.

25 The function recorded by the hologram comes from
interference between R, reference wave, and the object
wave coming from the modulator illuminated by the plane

wave I: O = IT.

30 The hologram records R .I.T.
The thick hologram reilluminated by a plane wave R will
diffract an image proportional te IT, that is to say,
the image of the transparency, provided that I is of

35 the plane wave type, like R.

As in figure 2, the modulator 23 of figure 3 can be



wave |: O = IT. 30 The hologramrecords R I.T. The thick hol ogram
reillumnated by a plane wave Rw |l diffract an image proportlonah ho | T,
that is to say, the imge of the transparency, provided that | tJAN 2804
t he plane wave type, like R As in figure 2, the nodul ator 23 of figure 3
can be - 8 JAN 2004 7 int egrat ed into a scattering function. For exanple, a
| ayer of scatterln

w |l be, deposit the _face of the
nmodul at or Ioca?edgon %e 8 Bf Sf:ﬁgtfe5 8f %l*nc&qurbse%%}fte@c “eridl. 5
In the above, lazherre&orszhatg:eﬁingwemabéngaammllhabze bédeposcaedi ech otite by
pl aci ng there n opt] ator al.sq_passi 0 _design a
recordi ng sy@%(gén ;8%1 wﬁe %‘ dﬁl GHct Ia? tel“ds ?I%I E%en §8 5’3 tq‘/%\ft Aol
which is md@étpﬁomsenelnndalaamraﬂa which supplies a wave 0, as is
shown in figure 4a. An optical device 80 inmges the nodul ator in the plane

of the hologram Moreover, a beamsplitter plate 81 placed in the path of
the wave 0 nekesthe @b@gem gheorecanding @ fl1$heefwlamwanadie IR dedr

phot osensi tive, ppOLem 2L Thig refgrense Wans ddyBidar esai&"' t kbd;?@fcé(\@ve 0
and makes it possible to recdord the 1 nage suppli'ed by at or

The rer eadi ngefukaedr a HSl ofF amleeqgupeesiplacithy %eslﬁﬁré}r %@fé@lﬁ%%ng he

support 22 onsyfeedi 48 QPRSI tthd NEodl0ahot 098 am 2himiEhBEBE DAl apgh4C
repr esent varl ants pf recor di n&glﬁgﬁéem in which {he m)dul ator is, not

pl aced addi nst: t¥RIFRI obfF anf© beP%ee® n FPYurR %D, M 2 hul at or
23 is illum natefl bysthewnayeol aerd iisS sHie] et el dird e .optd Coiconto the

surface of thgevic:e 80 images the modulator in the plane of the
hologram. Moreowver, a beam-splitter plate 81 placed in
the path of the wave 0O makes it possible to transmit a
15 reference wave R to the photosensitive medium 21. This
reference wave interferes with the wave 0 and makes it
possible to record the image supplied by the modulator
23. The rereading of such a hologram requires placing a
mirror against the support 22 on the side opposite the

20 holeogram 21.

Figures 4b and 4c¢ represent variants of recording
systems in which the modulator is not placed against
the hologram. As can be seen in figure 4b, the

25 modulator 23 is illuminated by the wave I and is
projected by the optic 80, onto the surface of the
layer of photosensitive material 21 (wave 0O = IT).
Moreover, the layer of photosensitive material 1is
illuminated by a reference wave R 1incident on this

30 layer from the side opposite the modulator. The two
waves O and R interfere in the photosensitive layer in
order to record a hologram corresponding to the display
of the modulator 23. As is known in the prior art, the
waves 0 and R are preferably coherent.

s
Figure 4c shows the system of figure 4b in which one or

more additional light modulators 27, 28 have been



| ayer of photosensitive material 21 (wave O = IT). Moreover, the | ayer of
phot osensitive material is illumnated by a reference wave R incident on
this 30 layer fromthe side opposite the nodul ator. The two wavesh dAMANIR
interfere in the photosensitive layer ing order to record a hol ogram
corresponding to the display of the nodulator 23. As is known in the prior
art, the waves 0 and R are preferably coherent. 35 Figqure 4c shows the
system of fi gseeridled.n Theésh oweudetomsr ELRIdNPT oﬁélacfaagﬁtn nodal 568Fs 27,

28 have been -, 8 ] AN 2 ided. pThegd crpdWat A afee Wwoll phaked in
the sane pl é?%éar}f]s ?%eg%dﬁﬁlogcglgir/ 23. These nodul ators wil |

ke it
possi bl e to riecopdssibbleh&ophrevehsi LNy éNeayRstC S e 1 gg?‘é‘ﬁf &k ch

will not appear_ i l;ape wdl BSnbheabpage dn tdtee npdmeapdanzs.
Preferably, f‘%éeiﬁ%gggrfﬁ)@g‘tar@lvari%us rr%dul ors will be recorded

separatel . He thmgenade the FRAUNAEOI223" @ 1| be recorded when the
nodul ators 27 and 28 are 10 transparent or in the absence of these

nodul ators. in order to record the inmage,of an addit] | af.qry, 27
for exanpl e, Phefematednt ofhe3 W‘?qesbegﬁa&g‘e tYHrspar e}rqggﬁﬁd?g?g%o\%él
possi bly together whthchheegmidaior PBe imabt sifoutle bmodoiedorh Jthe

various hol ograns recorded using the variou t begr egoy ded
usi ng dif f ereqtl wdifel éﬁﬁ?ﬁéeﬁns‘gl??a? e{:\sﬁet hgoﬁgﬁgékgf Ojtflegﬁghot osensi tive
| ayer 21 gl | oahipadbese ool ngr ae \abiskence20 athepheeer vpdadalsirig tHese

various wavel engths. The variapt of, figures4c. makisng iichaRossddleatsxyecord
vi si bl e hol og?égrﬁri rOdiFFEre t@éﬁaﬁgggi%s al so _
27 for example, the modulator 23 will be made
transparent (or removed) possibly together with the
modulator 28.

15
Tt should be noted that the various holograms recorded

using the wvarious modulators can be recorded using
different wavelengths insofar as the nature of the
photosensitive layer 21 allows it. These holograms will

20 then be reread using these various wavelengths.

The variant of figure 4c making it possible to record
visible holograms in different ©planes is also
applicable to the systems of figures 2 and 3 by also
25 providing one or more additional modulators on the path

of one of the waves I or R.

These additional modulators will make it possible to
display either a specific motif (logo) or data (a

30 signature for example) of the document to be secured.

In order to induce a scattering effect and/or
aberrations in the helogram, the means inducing the
scattering and/or the aberration can be placed either

35 in the path of the wave O or in the path of the wave R.

Figures 5 and 6 show variants of the systems of figures



applicable to the systens of figures 2 and 3 by also 25 providi ng one or
nore additional nodulators on the path of one of the waves | or R These
addi tional nodulators will nake it possible to display either a-gpgqi fjir
notif (logo) or data (a 30 signature forsexanple) of the docunent to be
secured. In order to induce a scattering effect and/or aberrations in the

hol ogram the, isndu ter or, berratlo can be
pl aced either 35 1n t3nhe gé%éﬁ%% el %ﬁw éjt aﬁl ofak%%e

Fi gures 5 andisy/ igtrny arg iprreidgdt he systems of f| gures 9 - 8 JAN 2004 2
and 3, respectively, in which optical aberrator devices are provided.

Thus, in figure 5, an aberrator 25 is positioned, for 5 exanple, on the
ref erence wavkhUe . ARR aBABH&EOrS i ndR0akeEE a5 orodd phapesétinnedt hefamve R,

that is te SA¥mmdietrapsfordk itrépipeRete! Brelher rmdg}lat %rbé
illum nated by Rdel T and the 10 :E)b] ec‘“te w%ve gvles = r}ﬂ%

hol ogr am r ecordEORqes R+ £P9a2) Phasej @p. lrﬁ%z‘?hefzwq”ﬁerﬁédiihgtrm@e to

illum nated aR.id triddfaehs 2c wave, ©26T2 deformed with respect to
RT2. The i mage appears 15 scranbled to the observer. The observer can read

normal ly only a deformed i mage. The deformati on undergone by the inmage is

twice that camegmod@batdee akeraaker.i2Oumindbedabsyrat. @i®25%ns$ lwagated on
t he nodul ator_.sid Wt h rgspect to the Iay,gf o&&g QL%L ensitive material,

the hol odf amFEET s "RV SR F2.38" B, Thi's* Ras OIYYPt FE L of
recordi ng 2 wav.esettEal edlbeLORRe?‘BT?n figure 6, the systemis illuninated
by two distinct waves | and R supplied by sources S1 and S2 as in
In reading mode, illuminated by R’, it diffracts a wave
e?®r7T? deformed with respect to RT?. The image appears
15 scrambled to the observer. The observer can read
normally only a deformed image. The deformation
undergone by the image is twice that coming from the

aberrator.

20 If the aberrator 25 1s located on the modulator side
with respect to the layer of photosensitive material,
2ig

the hologram records R".R.T?.e This case is similar

to the case of recording 2 waves treated below.

25 In figure 6, the system is illuminated by two distinct
waves I and R supplied by sources Sl and §2 as in

figure 3.

The aberrator is positioned, for example, in the path

30 of the wave R. The aberrator introduces a local phase ¢
into the wave R, that is to say, it transforms it into
R.e®?

The transparency 1is illuminated by a plane wave I. We

35 therefore have O = IT.

The hologram records R™.e'® IT.



figure 3. The aberrator is positioned, for exanple, in the path 30 of the
wave R_The aberrator introduces a | ocal phase tp into the wave R, that is
to say, it transforms it into R eu' . The transparency is illunm nétJall 208 a
pl ane wave |. W 35 therefore have 0 = |,T. The hol ogramrecords R*. ei"
IT. 8 JAN 2004 10 In reading, reillumnated by R it diffracts a wave el’

| T deformed with respect to IT. The inmage appears scranbled to the
observer, as above. 5 The deformati on undergone by the inage is the sanme as

that com ng fromAhaiaber rator1ukgeredihese roNdidi @ngerhbear dgr yosbe able
to reread 10 jthe inmages recorded using the systens of figures 5 and 6, it
i s necessary &0 &6r s JBEER afBSRECT Mt? odlced 1y 1REIGLERREDTS For

this purpose,s@eaasbdod ochdeohswendt Oras adbodd. aberrati on-correcting
device 27, which we will call a revealer 27, is placed (figure 7) in front
of the hdl ogram thus recorded, through which it is possible to read the
hol ogr am cor retcd ede 6brihhieiabhenndicronse 2, Theer émegkernsi ndusesamephase
function the inverse of %hat tfetggegpgéégtor, that is e-i9, on the read
wave. The wavd'dhcT ALY ofF The ol BT am 13 Re- 19. Since the hol ogram has
recorded R Re2' T2, it diffracts a wave 25 proportional to T2.ei~ then

passes back LAIpUON hOg. LEKeRLGLAhi oL, a0pua, | RAUGES B5iav BRd LA, dhe
light wave comng fromthe revealner_ I'S proportional to T, "that 1S to say
corresponds tthe henageef seaeddefaysing0 theersforans wi hfagnsesr & mpduch as

that of figqu 6’it is necessary to correckt the aberrations

introduced by the aberrator.

For this purpose, according to the invention, an
15 aberration-correcting device 27, which we will call a
revealer 27, 1is placed (figure 7} in front of the
hologram thus recorded, through which it is possible to

read the hologram corrected of the aberrations.

20 The revealer induces a phase function the inverse of

that of the aberrator, that is e—w, on the read wave.

The wave incident on the hologram is Re-'?. Since the
hologram has recorded R.Re?**T?, it diffracts a wave

® then passes back through the

25 proportional to T.e'
revealer which again induces e and thus the light
wave coming from the revealer 1is proportional to T,

that i1s to say corresponds to the undeformed image.

30 Therefore, with a recording such as that of figure 6,
(aberrator on the reference wave side), the aberrator

induces @, the revealer must induce -¢.

Where the aberrator has been positiconed on the
15 modulator side, the revealer is determined as in the

two-wave case described below.



(aberrator on the reference wave side), the aberrator induces [p, the
reveal er nust induce -cp. Wiere the aberrator has been positioned gn thﬁ
35 nodul ator side, the revealer is deternmned as in the two-wave~ aldd 2004
descri bed below. - 8 JAN 2004 11 According to figure 8, the revealer

i nduces a phase function of e-i P/2 on the read wave. The wave incident on
the hologramis R el "P12. Since the 5 hologramhas recorded RfielyT, it
diffracts a RSFOHIPDr tPonblSEse T.%1 ° FRot eV §ldie s IPEER SBhr dughasre

reveal er whi ghyragaidh IEuce® 2ecpWReardalihysvithe |1 ght  wave coming from
the revealer is proportional to IT, that is to say it corresponds to the

undef orned i mage. 10 Therefore with 2 wave recordi ng: the aberrator induces

c and the rever efavisintndeae onp/the | RoDbgeant hat rt. BEYPOSictineri nchof the
revealer is not. 15 toq critical, t({urg aberg at or, musg. chosen so as to
noti ceabl y motiPaHe Vi deIHE S Hrade HBut® wi tH p rafdtect? spgtial
frequenci es @rddue tsicai€l ofcdt he . epHéi tilmm ngaaceyr abyckoleindesh 2hd/ 1 or

2 wave recordj be, carried .qut . w.t ny.-id/ACi dent ves, The henefit
is, inter al %Je??'%taoags}epglr’lg?é at%e&di %ﬁ%??%% of obsgggi ntélmLfsneécho et | mage
fromthe spemearcesfihgetimm Thies worddpr at FopsHesttamniadl | o iTHr oves

the inage conggst; g fi £ nopspegul ' C used in
recordi ng so as tolsno?%fya% he ang ee(g)E?OL?%ci dence o"?ﬁ?%feéﬁg%{j‘leg@a 8\'/e with
respect t® that of the reference wave, nanely to separate the direction of

observing t he i, r3A{ M tHevareedbani hef ! @6kl @Berrator induces

¢ and the revealer must induce -¢/2.

In order that the positioning of the revealer 1is not
15 too critical, the aberrator must be chosen so as to
noticeably modify the view of the image but with phase
defect spatial frequencies on the scale of the

positioning accuracy tolerated.

20 1°/ 1 or 2 wave recording can be carried out with any
incident waves. The benefit is, inter alia, to separate
the direction of observing the recorded image from the
specular reflection. This configuration substantially
improves the image contrast.

25
297 Inm figure 2, a nonspecular mirror can be used in
recording so as to modify the angle of incidence of the
object wave with respect to that of the reference wave,
namely to separate the direction of observing the photo

30 from the specular reflection.

39/ The aberrator and the revealer are two different
phase functions. It is possible to use the same
component for both functions by reilluminating the
35 hologram not with R but with R*. In this case, the
phase function recorded in the hologram is transformed



3/ The aberrator and the revealer are two different phase functions. It is
possi ble to use the same conponent for both functions by reill un‘i_@%n@
the 35 hologramnot with Rbut with R*. In this case, the phase f i QP
recorded in the hologramis transformed - 8 JAN 2004 | la into its
conjugate by diffraction and self-corrects by passing through this sane

phase | aw. Thi s |s: the 1,AGLRl 4 BSe YN i 5 r of
this sort i sqtr%lﬁﬂs Jﬁ%%ecapﬁkgghﬁt %£ dlcount et(rifgeﬂl t by tgﬁjéfpfégg%ggof he
aberrator dupiasginecdritiough - RucW edfe ofPhelse cddect Taer r dtd orklainct i on

to be used ?sfiqlgiﬁaesyoﬁop@g itsnijddusSi@pal ysis 10 can be made difficult

by superinposing a scattering tunction on the diffracted function; - on
the assunption that the aberrant function to be used during recording has

been det egm pedy,1LRS B Ak Cahi §ONYYFUCLIONLRfsa NN DEsE AW o
aberrator is not eaSy. Figure 9 shows a device for reading a docunent

furni shed wi ClPvatsH frlambvecbR8ePIR I GDePEat Foms 2PemRat ey iR id8hpri ses
a reveal er 27 apbj ey fgist be 20 accurately positioned with respect to the
hol ogramin order tqg allow sufficient correction of the _aberrations.

According to figure SNAHLHR MentERnFeRrebeatBerhREABRoGHEMEG O HeP

hol ogr am support conpd s@sedPQsi tddi 8gsPeaBS Hdtflims. NMoheheand i 33. The
read 25 device conpri ses Iug's ordgads . | enent . of the

f.to 3, ,the cong
not ches, 180 that the “tunBht M85l a Ie5ect?y | RUPFOATPEF e 2
reveal er. According tdrcae it £ endothment e giirfef A0)ted nBheadiold® of

notches, the dOCuq?nhngaghgoggéﬁggtfgﬁIEﬁgtngﬁgsagérrant function to
be used during recording has been determined,
the practical construction of a known phase law

15 aberrator is not easy.

Figure 9 shows a device for reading a document
furnished with a hologram recorded with aberrations.
This device comprises a revealer 27 which must be
20 accurately positioned with respect to the hologram in
order to allow sufficient correction of the
aberrations. According to figure 8, the document which
bears the hologram or the hologram support comprises
positioning means such as notches 30 to 33. The read
25 device comprises lugs or pads 40 to 43, the complement
of the notches, so that the document 1is placed

correctly in front of the revealer.

According to a variant embodiment (figure 10), instead

30 of notches, the document may comprise optical marks 34

to 37 wvisible through the read device 27. The latter



to 37 visible through the read device 27. The latter - 8 JAN 2004 - 12 5
al so conprises optical marks 44 to 47. Making the marks 34 to 37 coincide
with the marks 44 to 47 enables the hologramto be placed correctd yAN A04
front of the revealer 27. To inprove_ the protection against
counterfeiting, it is proposed to use a variant of the photosensitive
protection of ;as¥0kuiBr'Miesh og@RehIt aQlkst e SHPEF P ﬁiéﬁ:fﬁ seyeral

10 of p to-%ype

{
phot osensi tive functions, one whi ch contains the

personal i zed d4t&° 1Y ByPWRGISE Wkhhpltde mvekol 4bwing idomnakrdidsonths

proposed: a phetegt¥pe hel ogeamy(BER:q0PALING 1 heflection pFoviding the
personalization; a_grating-type coding function (HS) operating in
transni ssi on pPEGR4FARg<fhe security; In the case which is described in
figure 11520 illustrating this principle, the function (HP) has been
recorded in the holograph'c I%yer 21 with an object wave obtained with the
nodul at or 23 by AERA V?iﬁhFaP PoEtHEN BFRamS ristese efifd bindh & ef®rence

wave whi ch isprohessdm ab t hesenaves vaansnitted byrHde mommonsnitS,e25 In
figure 11, th nent is, for exanple, a. diffraction gratin

suppl yi ng tmosﬂgggggﬁfg.ng%d Es.ov?gu%% vittie, ERESERGSo cBﬁtaﬂ%@ﬂ in

t he conponents2perpeglities vife gressricepbbtdhensoding ffunetiionsof drhe 30
conmponenty fHS t] t] y.sinply_be of .th rating type
with a filged_%?_?‘gﬁg{:)ﬁ %?)%%%?ﬁgsge?%i#;ﬁ% quﬁ%tpgﬁé?ESEéFFgegagﬁta: it will
t herefore be identical for

By way of example, the following combination is
proposed:
- a photo-type hologram {HP) operating in
15 reflection providing the personalization;

- a grating-type coding function (HS) operating

in transmission providing the security;

In the case which 1is described in figure 11
20 illustrating this principle, the function (HP)} has been
recorded in the holographic layer 21 with an object
wave obtained with the modulator 23 by means similar to
the Lipmann process and with a reference wave which is
the sum of the waves transmitted by the component HS.
25 In figure 11, the component HS is, for example, a

diffraction grating supplying two waves A'sp and Ag .

To be wvisible, the photo contained in the component 21
requires the presence of the coding function of the
30 component HS.

The grating function HS may simply be of the grating

type with a fixed pitch or contain specific but not

personalized data: it will therefore be identical for
35 all the cards.

The benefit of the HS coding function resides in the
fact that it endows the personalized hologram with

specific optical ©properties colorimetry, multiple



35 all the cards. The benefit of the HS coding function resides in the
fact that it endows the personalized hologramw th specific optical
properties colorinmetry, nultiple - 8 JAN 2004 - 13 angul ar ranges~ bfJAN 2004
visibility as a function, for exanple;3of the grating order nunber, etc.
The conbi nation of the two corrponents phot osensitive 5 |ayer and grati ng

HS (figure 12ndyia@ntiafees” bendingimeans dogg nof eeaﬁeeléﬂe tyweoptical

functions to be se$)arat ed and consequent|y makes countertfeiting conplex
insof ar as i tSFEREF eLkdi S 919 (HHPIuRRRte #feF - phase data of each

of the reference and Obj ect waves 10 for each of the two conponents to be

recor ded. Anallﬁm S E e vvav%Naéffract ed t he asserrgl gi ves access to

a product of FRBSENEEAPFeX abRs: 9 fC cf—fl%ﬁ’mﬁszs PESPR& tA¥fer ence

and obj ect Imyeacoirth ngrawites, HS esf)e@nrueng) j51% t-hatgpgbemg bSnanegAe the

wave |nC|dent el HS 189 €6 rd th 1E’Eﬁon«gnt 21, ngthe record| n waves
& a

of the hol ogr§in o1 are® f BRs OBFAS UWEGONR) §RePemage
recorded in tdupadtogt aam?lccmd;éqdnenob&semakds w::nhoei:fdn.sﬁﬁgt bcmpELfext he

whol 21 + i i A t b t
CO(I‘)ldieti(OﬂS, @esi%rolg‘l‘r\%g%n%te%‘l?neaé 2}%\}\? g%%%n&% %1 ‘ﬁ%sgb\égalrggce
of distortiomhasre wilktadicfappeshr déperitt ngebarense @e@remb]emtt waves
charact ef st iy (d4hicknessn@ndyd n%%poﬂ@ﬁggt EOMe 2e8LYRLE. L?\nggg ol ogram

does not show such distortions. to a variant o Syst em of
figure 11, tE S ergveureffvachag Synttdien m@wc@lv@wa@@ess t6

a product of all these complex waves;

- 1f Agyr and As;, are the reference and object

15 recording waves, respectively, of the grating HS and A,
the wave incident on HS to record the component 21,

then the recording waves of the hologram 21 are

[AS.R.AS.O + A*S,R-AS.D]AE and AP.O-

20 The image recorded in the hologram 21 will be observed
without distortion if the whole (21 + HS) is

illuminated by the wave A;.

Outside these observation conditions, the holographic

25 image will change c¢olor with the appearance of
distortions or will <disappear depending on its
geometrical characteristics (thickness and index
variation), a simple Lipmann hologram does not show
such distortions.

30
According to a variant of the system of figure 11, the
safety function may <contain data which will be
highlighted by the continuous component reflected by
the photosensitive component. To increase the

35 wvisibility of the data reread by the continuous
component, it is possible to add, on the rear face of
the hologram, a high index treatment or a treatment

with narrow spectral reflectivity.



hi ghl i ghted by the conti nuous conponent reflected by the photosensitive

conmponent .

conti nuous

functions ancgf rélhaetiw@%@%e{%g%nopetggsﬁgﬁgggagsf%l:ki%ﬁs} %ﬁ'éi: iogn

and type of transm ssion

conbi ned,

spectra

I ncrease the readability of the
above, the

trichrones etyherdt iSamesidlent ofadibsbnthe 5.0l Qf&{@i:{é/d,of § pe iiﬂ%B
aut hentication with a 15 given light source (natura

To increase the 35 visibility of the data reread by the.

conponent, it is possible to add, on the rear face of ##@NZW#
hol ogram a high index treatment or a treatment wth narrow spectra
reflectivity. - 8 JAN 2004 - 14 The reﬁative posi tions of the hol ogram

ctl1 on. ere"transm SsSi

it Ghe goabimy eHfocadd ke heyhhandest eseataidntarthenar kawd

band, J£fd.e6t Jf (e’ifheirfé?ni@s}’did}{ d@§%ge£§u?@.hot osensitive) to

ata. 1 S be noted that in
phot osensitive functions may be nonochrone, dichrome or

neon or of her

nd
S are

t he

ge for
I ght)

or code theBPfESEKi%r &8 i#dné aRdghhelndgie tapatmeRt dPEf e eRBIEoMor S.

The use of pheiesansit ipsdaterfldcndd h gweldd ng1_atyhatOr ZQlacj‘,anng% spatially
control l ed by Eost-treatnent makes it possible either to coOlor-code a given

motif superi

6 B4V IpesSondiFER Hol Sdeamresfabd Lityc| gde &B6t her

hi gh-resol ut idataf.uncti on which can be seen with an additional source. 25
%ﬁn, t he hol ogram may be transparent to allow the reading of data
der

In addit
| ocat ed

15

20

25

30

35

t he hol ogram on the docunent
It should be noted that in the above, the

photosensitive functions may be monochrome, dichrome or
trichrome, etec., it 1is possible to adjust the
colorimetry of the image for authentication with a
given light source (natural, neon or other light} or
code the data stored in one and the same layer in

different colors.

The use of photosensitive material with swelling that
can be spatially controlled by post-treatment makes it
possible either to color-code a given motif
superimposed on the personalized hologram, or to
include another high-rescolution function which can be

seen with an additional source.

In addition, the hologram may be transparent to allow
the reading of data located under the hologram, on the

document.

The hologram can be read either by natural light, or by
normal illumination, or using a lamp with a particular

range of wavelengths.

It will generally be recalled that:
- if the hologram is thick, it only diffracts the
recorded image with 1light incident at a
particular angle (Bragg effect) and that the

recorded image is only visible from a viewing



30 The hol ogram can be read either by natural [ight, or by nornal
illumnation, or using a lanp with a particular range of maveleng[gﬁ I%
will generally be recalled that: 35 - if the hologramis thick, it J%N 004
diffracts the recorded image with lighisincident at a particular angle
(Bragg effect) and that the recorded inmage is only visible froma view ng
- B JAN 2004 - 15 anghgldelsriahen L iieSpesbeto tBe i QELIAN A Lhe
incident light; the illLu 'nating maVﬁi,R and 0 are preferably plane but
that is not conpul sor§ 5P fREIFFPLNLAGRFAg waves R and 0 may be

count er propagat i ng~buthehaitl lnsnineit iepnpukees YR drite bl huei natd mg-yemes R
and O are preferably ﬂgtuablx gﬁh rent; ghe holﬁgranlcan be recorded with
a single 10 wavel engPh®8F BY-u ﬁg $8vBPL CQEYBLERGYRs, or el se by using

three wavél engt hs trethegr eédniumiblateingso asvee dif fraa wo t emhi/ghthe - 8

JAN 2004 16 CLAI MS 1. n Lisin east_ope draw, ng or data
produced by depositioﬁéggggﬁg?aéﬁéggg?gplﬁgeﬁﬁg of=5™9 egoﬁﬂﬁiﬁgﬁﬁh be read
optically, and a hol ogramilinde natdmga wopys oR saidl dr awengresf il wat a,

characterized in that hel,0 rises deformations introduced
during its recording ﬂ%?@% %agéﬁgkggggpy read fromthe drawing or from

said 10 data differehp® Zholpgramcurmnt Bes skaiomdedi nwethi m 1,single
char act enigzed wavelength or by using several wavelengths, or

else by using three wavelengths (red, green,
blue) so as to diffract white light.



in that the deformations are aberrations. 15 3. The docunent as clainmed in
claiml or 2, characterized in that the deformations are scatterifgAN 2004
effects. 4. The docunent as clained in one of the preceding 20 clains,
characterized in that the hologramis superinposed onto at | east one

phot osensitive layer with a coding function (HS). 5. The docunent as
claimed in claim4, characterized 25 rcnathgt said photosensitive layer is
a diffraction grating. 6. The docunment as clained in claim4 or 5,
characterized in that said photosensitive |ayer 30 contains specific but
not personalized dat alocwrr@em icr;miprfimriraj Iatdolcaﬂm:ntm@fdﬁéwiﬁ@n@rtagga 7

The docunent as cl Elrlggql | ), Scharac)%]erlzed I n that.the
codi ng function 35 Compri: ses at eas one of Jtrhehf o1 owi hP bFFREF ©F

propertiess col ori AFESy Witidh ncani pee vyl epticahbes ahdwam bcb]l.bgyam
hi gh-resol ution vi giBke a 0 0 JAN 1004 .17 8. The
bAC Hdd o %@% %f né&l?lé ldl%ar aclger?zecfai

docunent as clained in one of clali tﬂ?ﬁ: t he man
[sic] and the phofBa&asiterdeeaydm ar ehabnbihed By l'cggntam peebtiprbsadi ng

means. 5 9. The doa@ﬁe@haaioﬁlsallm%@dd%c%@e&f it Ftrseﬁ&ﬂé
characterized in tha 8 hoI ogrami s transp;:alr gﬁtl SO a%ﬂgid%rtgia‘ivoca?ed

under it, on the Ud beerdadrory U draviegueentfzan csaided in
one of the precedi dgta dlfferent.

2. The document as claimed in claim 1, characterized

in that the deformations are aberrations.

15 3. The document as c¢laimed in <claim 1 or 2,
characterized in that the deformations are

scattering effects.

4. The document as claimed in one of the preceding
20 claims, characterized in that the hologram is
superimposed onto at least one photosensitive

layer with a coding function (HS).

5. The document as claimed in claim 4, characterized

25 in that said photosensitive layer is a diffraction
grating.

a. The document as claimed in claim 4 or 5,

characterized in that said photosensitive layer
30 contains specific but not personalized data,

identical for all documents of the same type.

7. The document as claimed in one of claims 4 to 6,
characterized in that the coding function

35 comprises at least one of the following optical
properties: colorimetry with multiple angular

ranges of visibility, high-resolution wvisible with

an additional source.



clainms, characterized in that the hol ogram can be read only under |ighting
of certain wavel engths. 15 11. The docunent as clainmed in one of tq%
preceding clains, characterized in that the hol ogram can be read AN 2004
different wavel engths fromdifferent angles. 20 12. The docunent as
clainmed in one of the preceding clains, characterized in that the hol ogram
is conbined with a reflector wwth narrow band reflectivity. 25 13. The
docunent as cPai me@h Pnd&%@ﬂﬂnqrﬁﬁp@é@é@?@glﬂcﬁﬂaﬁpfcﬁh&amﬁeﬁlZad 7n that
the hol ogram repreﬁgaaétahlz@ast %ﬂet%faer ch@ag%aépp%rl'é‘]g idha phane
different to that of said deformed copy. 30 14. The docunent as claifred in
clai m 13, charact ePPgEASeRgithde sEYFY mage coiaedabyat"anwaveeehyt h
different fromthapophingi fledgkor med copy. 15. Docunent according to one of
the preceding clainms, 35 characterized in that the hol ogram conpri ses data
printed of its surface. - 8 JAN 2004 18 16. A docunent security system

conprising a 9 pl’el”Eth’(&ﬂ:LMerﬁ:l easr IcC1®|1|nt>édCOmr©hLaab$@ @Rl GtecSRHN,at Or

(23) in which the |ga?e of g ﬁg of tkg@doc nment. i s recorded, said
nodul ator bei ng 5 @edfJRed t aﬁ%c ShbFfidd Wit h-BAF ayele of PO PR #RentSti ve
material (21) , attteaspaoantfispstthdd glitsolscecemkingett iRQSib! €hd o

transmt a first e e (RL . tq the layer of photosensitive
. 4§LSRERE E?M bg }fag .

material and a second | ncrdent wave (I) onto said nodul ator (23) and
giving ril®e to a third object wave (0) which is transmtted to the |ayer

of photosensii@ye fﬂéeﬁd@uﬂéﬁéwggrch%imed in one of the preceding
claims, characterized in that the hologram can be

read only under lighting of certain wavelengths.

15 11. The document as claimed in one of the preceding
claims, characterized in that the hologram can be
read at different wavelengths from different

angles.

20 12. The document as claimed in one of the preceding
claims, characterized in that the hologram is
combined with a reflector with narrow band

reflectivity.

25 13. The document as claimed in one of the preceding
claims, characterized in that the hologram
represents at least one other image appearing in a
plane different to that of said deformed copy.

kY] 14. The document as claimed in claim 13, characterized
in that said image can be read at a wavelength

different from that of said deformed copy.

15. Document according to one of the preceding claims,
35 characterized in that the hologram comprises data

printed on its surface.



interfere wwth the reference wave (R) in this |layer, characterized in that
It conprises in the 15 path of the first wave or of the second of ~T0e BANS 2004
(25) inducing scranbling in the hologramrecorded in the |ayer of
photosensitive material. 17. The systemgas clainmed in claim 16,
characterized 20 in that it conprises a mrror (24) placed on the side
opposite the I(gyer of ghot osensitive materi al %21) with respect to the
modul at or, thi% ni%rorOFERERGI ngSERBILEYer eA¥E L RAVe ( RPMPRiGingassidg

through the |ayer pfephodrseasidd velseteial 1gndeaie #HE1 004 i and
reflecting this wave IQ or der io .gl ve.rkse to,.the second wave (1) which

i1 luminates the rOYWEROPEwhfth tHalBifhEsPReiPAFFICTa®E (GRSY Pate | ayer
of photosensitive ofit eheakdocubentr eferencerdddl, asdi bmneatil 6@brwanesbei ng

30 count erpropagat i ng. and. perpendj cul ar_t.o.the planes of the nodul at or and
of the phét osensi t#‘?élg%?/%r. . i:f'ﬁe sfl%[f‘léjrﬁl%cg clw&itﬁ’ed #n cf%Y?rFlG,o

characterized in gplatosénsonirs seatariedontsiour ae Wdaadt | 6nd5 fighet ent
like the first sourc n 1tting,.t.he second ve (I the first and the
second source bei%nl %cgstc’g@%en é“%écﬁ'ngi dé%ofp?ﬁg?}?rgﬁm%? ortFREETHINN FH04 19
assenbly and | ayerfofstphorefemsincieve wateri dR) 19%to Thehsyst bayas claff ned in
claim 16, charact ef,l L . | i , 2D .he. . | ator (23) 5
and the | ayer of %‘%‘g%é%ﬂé?ﬁ?/\gé nﬁﬁ%ré%i?g?i(gﬁé aaﬁggggpai égl%lgé\?l:{cewa(%@o)
meki ng i £0possi bl eltb ¢HBgesatHemesdbdrar (223) dnd thevphaneiek ttiee 4 ayer
of photosensi ti veuBt&r b8 elR1lhavi0 @0 JNE1SYSS e assfil aLBRA o Gl m 19,
characterized in that it conprises a beamsplitter plate (81),
layer of photosensitive materia in order to
interfere with the reference wave (R) in this
layer, characterized in that it comprises in the
15 path of the first wave or of the second of means
{25) inducing scrambling in the hologram recorded

in the layer of photosensitive material.

17. The system as claimed in c¢laim 16, characterized

20 in that it comprises a mirror (24) placed on the
side opposite the layer of photosensitive material

(21) with respect to the modulator, this mirror
receiving the reference wave (R} after passing

through the layer of photosensitive material and

25 the modulator and reflecting this wave in order to
give rise to the second wave {(I) which illuminates

the modulator which transmits the third wave (0)

to the layer of photosensitive material, the
reference (R) and object (O) waves being
30 counterpropagating and perpendicular to the planes

of the modulator and of the photosensitive layer.

18. The system as claimed in claim 16, characterized

in that it comprises a second source which is

35 coherent like the first source and emitting the
second wave (I), the first and the second source

being located on each side of the modulator



the first source supplying the first reference wave (R) to the
beamsplitter plate which retransmts this first wave to the |ayer ?l{N %0‘34
hol ographic material, a second source supplying the second wave (I%,
coherent with the first, toward the nodyl ator which retransmts the third
wave (A) to the layer of holographic material through the optical device
(80) and the beam 20 splitter plate (81). 21. The systemas clainmed in
either of clains 1¥S$enoly arfataverrfiedhorosersitiveonpreséslat | east

one additional spatial |ight nodul ator (27, 28) 25 not |ocated in the plane
of said optical nodulator (23) and making it possible to record, in the
hol ogram at t%astTdhe SYEERM oifal Cladgedagpefiaigy 16n dwtianserized pl ane

different fromsaithi vhge iof ébfpPacéspdf Helh@edacurmit nodl1880r Thex $yst em
as clainmed in clai m(%l chgr act erlfze In that the additional 1nage and the
i mage of the part®%f FRE d6¥Gremt #ROrRIPITI Y BrERELRAt (2ddvelangt hs

and/or different angtesadf devdicdenc®) 3magfinghes f eeRisdiing Heaps. i wdye The
system as cl ai ned ji,n one .of clai 6 to .- JAN %OO 20_characteri zed
in that the first ?}é?epé’ﬁlb‘éa&/g%% ald Hfe RHA7Y 8Hj ct® wadEego)Chre

pl ane, coherent artbtosénneaivevaveser24l The) system as cl ained in one of
clains 16 to 23, 5 characterized in that said neans inducing scranbling

are placed agai nst or al nost against the |layer of photosensitive material.
25. The 49¢st &l f orTheadiyagen docupbaimednpni silegm 19, characterized

in that it comprises a beam-splitter plate (81),
the first source supplying the first reference
wave (R) to the Dbeam-splitter plate which
retransmits this first wave to the layer of
15 holographic material, a second source supplying
the second wave (I), ccherent with the first,
toward the modulator which retransmits the third
wave (A} to the layer of holographic material
through the optical device (80) and the beam-
20 splitter plate (81).

21. The system as claimed in either of claims 16 to
19, characterized in that it comprises at least
one additional spatial light modulator (27, 28}
25 not located in the plane of said optical modulator
(23) and making it possible to record, in the
hologram, at least one additional image appearing,
on reading, in a plane different from said image
of the part of the document.

30
22. The system as claimed in claim 21, characterized
in that the additional image and the image of the
part of the document are recorded at different
wavelengths and/or different angles of incidence
35 of the recording beams.

23. The system as claimed in one of claims 16 to 19,



10 hol ogram contai ning an i nmage of part of said docunent,
scranbl ed,
sai d scranblings,
t he reveal er
that it conprises a marking device naki
hol ogramto be read facing the revealer (27). 20 27. The system as cl ai ned

in claim?26,
acconmpdat e

cl ai m 25,

or revealer (27), said hologram being readabl e thrld

15 26. The system as claiggp in claim?25, characterized

It possible to position the

char attaraeeerizedt hat that cohpr £sest| ugfermnesdedtco (R)

”OtChﬁ-?dféHg} tgﬂtﬁﬁﬁo%"bﬁ%@t W80 Ne-8Y Bl gHLas l?ér‘é"rgc'

char acterize

at t

i ntended to be madend occebl eeae watdsSthe markers of the docunent.

10

15

20

25

24.

25.

26.

27.

28.

The system as claimed in one of claims 16 to 23,
characterized in that said means inducing
scrambling are placed against or almost against

the layer of photosensitive material.

The system for reading a document comprising a
hologram containing an image of part of said
document, said image being scrambled,
characterized in that it comprises a device for
correcting said scramblings, or revealer (27),

said hologram being readable through the revealer.

The system as claimed in claim 25, characterized
in that it comprises a marking device making it
possible to position the hologram to be read

facing the revealer (27).

The system as claimed in claim 26, characterized
in that it comprises lugs intended to accommodate

notches from the document.

The system as claimed in claim 25, characterized
in that the revealer comprises optical markers
intended to be made to coincide with the markers
of the document.

sai d i mage being
characterized in that it conprises a device for <correctin

€ reveal er conprises optical markers



