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FOR MANUFACTURI NG SAME AND SYSTEM FOR READI NG THI S DOCUMENERNEETISN: n
relates to a secured docunment, a process 5 and a system nak 'mﬁll!’tw,ﬁ e
to manufacture this docunment and nmeans making it possible to read IT.

i's now rel ati vel yof@gimd BoduMEIY,S sY3TERPFOR USANURXIIMBNING iaivE] agmTeNt S
such as passports, identit 10 card, identification badges. The object of
bvg PPCOUENY

the invention is to make i EYETFH| FOR (RERRING, JELS, PPEUYENY | npossible, to

reproduce and/or falsify such docunments. 15 Securing docunents (identity
cards, passports, efc. agai nst counterfeitin nd falsification is a

f undament al pr %ﬂﬁWW%QHF i%él?%ﬁ%f?%ﬂq ??ﬁﬂé%éﬂékﬂﬁ i P d. 20
The restricki onmdavhikchshaam onakhey Seéeurporg immtehods armeufsitiurgenthisThis is
because these dpcunents t b W th: viel-y, L.ow_pradygti on cost (a
few tens of 2 occgﬁgqﬁ?%peagxgﬁgﬁwg_{g %casosrjt%%urtg)t ir(%rzil gr‘a"the process
all owed for the manufacture of each docunent (a few seconds per docunent)

- a high level gf E%Ot{?&&i %1%@%%3%6 S roupterisiddng. (GenpLgldducd he

object of the i'nvention is to p on the docunent to bevg?rot,ected, a
char act eri sti c ciayriamadhi deTUgeatsf | EUFR t BS cOBFSERCEE Hdr eoV ek Eh 35

carries pripteddad a iderd iGaR¥eRbhopakgaanNner on the docunent. Thus a
verifying agent w1l be able to check the docunent by conparing the
content of the hol ogram

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

15
Securing documents (identity cards, passports, etc.)
against counterfeiting and falgsification is a
fundamental problem which arises with all those
involved in the field.

20
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

25 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

30 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
35 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
example, the hologram represents an image of the



with the content of the rest of the docunent. For exanple, the hol ogram
represents an inage of the 2 identity-photo contained on the docunent.
Conparing the image of the hol ogram vvi_tr} the image of the photo nakes it
possi ble to authenticate the docunent qui'ckly and easily. 5 The invention

t herefore rel at +a.d n | S| t {east one draw ng or . data,
made by deposi 'gglag%e%r@yiﬁgﬁggi %%ngfi%%%réer{]n?%%aré@ or e&&e’s \%’ip@ﬁlggaﬁhﬁe r ead
optically, charasegei 26dthe hodogiam atigh thecdmpicses d&heophgptammaietai ni ng
a copy of said awi 1 Qr, sal d The in ti rel t
docunent securi t% \gsd%lg%e char gg?fel%lgjé |én zéﬁgt C?{b@{c?%rr%rig%g&gfy 1§n%
prerecorded or &R&&i¥ically controllable optical modul ator in which the

i mage of at g east part of the docunment is recorded, said nodul ator being
designed to be_conbined with a Itg\éer of photqgsensitive material, at |east

one first |ight 88ur cEVYRIGIRT i t CREESFOFR t Fl@tefanshPt & fi Socurensr ence
wave to the | ayeomptisphgt osensiddste shker dphwing secitd i nghdant ppave

onto said nodu .and giving rise to third qgbject ve_ which.is
transmtted to %%%%ég%?nof)rpﬁg}tc&éléﬁgpt iO%e p’w?é‘ieé&i alari"% de¥es oWRAEBr fer e
with the referenge wmvere®b pptibaklyayeharddieerimedt ian tAlaso 1€l atiges to a
system f or qeadj : C r Lsing: a _hol og cqopnt ai.ni;ng_an.i nmage of
part of sai (?edo%%%%?ggal gﬁﬁ%ggg%e%ﬁ%@%%%a%édg% §}E|argggfierglr?gan9n t hat
it conprises a @Bvaddidrtacorrecting said scramblings, or revealer, said

hol ogram being readabl e through the reveal er. The various objects and

characteristics_of the 35 invention will become nore clearly apparent in
t he The 1invention also relates to a document ~ security

system, characterized 1in that it comprises a
15 prerecorded or electrically controllable optical
modulator in which the image of at least part of the
document 1is recorded, said modulator being designed to
be combined with a layer of photosensitive material, at
least one first light source making it possible to
20 transmit a first reference wave to the layer of
photosensitive material and a 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
25 in this layer.

The invention also relates to a system for reading a
document comprising a hologram containing an image of
part of sald document, said image being scrambled,

30 characterized in that it comprises a device for
correcting said scramblings, or revealer, said hologram
being readable through the revealer.

The vwvarilous objects and characteristics of the
35 invention will become more clearly apparent in the

following description given by way of example and in

the appended figures which represent:

- figures la and 1b, examples of documents secured

according to the invention:;
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fol | owi ng description given by way of exanple and in the appended figures
whi ch represent: figures la and | b, exanples of docunents secured
according to the invention;, This Sheet Has Been Repl aced
iTIII12J%ii14iiiiull 3 flgures 2 to 4c; 3exanpl es of hol ogram recording
systens according to _the invention; figures 5 and 6, recording systens
making it possible Lo9PABECE sEP akhki AU asheof magaeoram aemodsdrion t he

hol ograns; figures 7sgndeRs gyééga@hgnﬁgluhé hnpgﬁghghe to read a hol ogram
by renovi ng scranbllggs cont ai ne % t he hoﬁgg figures 9 and 10, a

device for reading atd8etfignt J§P41J ni sREACHRAERTa ﬁ%ﬁ?ﬁﬁ%un%ﬁk}QQak#ﬁg it

possible to renove pcsaﬂblengsolnﬂmﬁﬁ&ﬂIhdﬂﬁmﬁnlﬁgy%ﬂﬂnflmmgefﬂéée%nd 12
docunents ingcorporating s i al rat i.ngs aced agai nst the hol ogranms. 15
An exanpl e gf a docu%%%?rggéu}%dug%?gpﬁgﬁﬁ‘ 6 the invention will first of
all be described witliigeteserficeando8fi gaystdnas Byknay dft epasplisle f itg,ure 1

shows an identity cardgl,C rb§hﬂgh§a%%méh Eggraph l&g Shk%%%%]té

t he. possessor of the car s or he
signature 5. Furt her #Br ghe’ hetedhimg to the i nvention, the card conprises a

hol ogram 3 in which Qﬂ§u9é5”9r8n§|QﬁenhsdE@Ecep?6§OQ%5H1that@%cﬁ%@ thave
inter alia,, been recgrde phot ograph, th rgnature, etc.

figure 25 20t he pho Bﬁ?éﬁhe%aleEeﬁ 3ﬁ8§€ﬁaﬁbﬁ”¥%c@@%ﬂm@ Lh Eﬁ@Slh@Bogram

A card of this type woukémbiissdreanBliagsdiihtiuertit ihothal Bbiygsimce the
hol ogram cont i ns dajg;,for per 5083l 4 2l 89, Lhe, (A i M AT Changg from

gratings placed against the holograms.

15 An example of a document secured according to the
invention will first of all be described with reference
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

20 photograph 2 and his or her signature 5. Furthermore,
according to the invention, the card comprises a
hologram 3 in which one or more elements for
personalizing the card have, inter alia, been recorded,
such as the photograph, the signature, etc. In figure

25 1, the photograph has been chosen for recording in the
hologram. A card of this type would thus be more
difficult to falsify since the hologram contains data
for personalizing the card, which will change from one
card to another.

30
Figure 1b shows a variant embodiment of figure 1la.
According to this variant the hologram 3 contains
images which appear in different planes. An image 60
may be, for example in the case of an identity card, a

35 «copy of the identity photo 2, whilst another image 61
may be either a standard image (logo) or other data
from the card such as the copy of the signature 5.
According to another variant (not shown), the hologram

may also comprise data printed on its surface.
This Sheet Has Been Rep!
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3D F gnn h riant enbodi nent of figure la. According to this
vari ant. 4|13 contains images which appear in different planes.
An i mag §if or exanple in the case of an identity card, a 35 copy

the i entlty to 2, whilst another™ '%ngh61 nﬁy be eitpe{ha stand?rd
| mage (1 ogo) or ata mth rd such as the copy o e signature
5. gAcgorgi%g té Eﬁfﬁ 95??82? (ﬂgt g% BWHTOHES hAogregrondiypon dhe
conpri se data phod.toe;ctamnwuﬂi sowf beededdit thédh et t Hase RaRMRERlAGaG LY S
Sheet Has Been Replaced 1111111 IIIIIIHII 4 A first- exanple of the
process of recording the hologramw |l now be described with reference to
figure 2. 5 A support elenent 22 is coated on one of its faces wwth a

layer of phososansipisermaiental 23-:&eatdeal, JRIWALQL, o quch gs a

t ransparent photographic support or a con
I |qU|8 cryst al 3scre¥fr i ef agitaransitive omatﬁrt@htakl vaﬁ1 optiicad | ayer

of photosensiti wedmbebiral 23Pr efsgeabl wg the WHQW e d€ %}%Ie to
supply the contents (data or inmage). of part of 5 cungﬁi 99%%§
secured. |f thi §UPRYS v€§zfrﬁ?ﬂ§£h# Q%ﬁﬁoﬁﬁSQHhtﬁé gr digpddency

type, this part cefsthe d@@uﬁant1$5ap@QQ@6d%@ak?t%heogDﬂH|éb?&ackwath

i nvol ves a 4 gon art .o e docunent can be

di spl ayed uggngE%%eh ggfrgf q¢a§?ﬁ§9ﬁ §t8F e5gaFhe support el ement 22 is
transparent at the recording mavelength Amrror 24 is placed on the side

"TEht beam R suporreaipyth Eobr foautetls’ BAREE 1 DOGIBES PO lyebly
i
|I?un1nates theggﬁpﬁﬁﬁﬁeéténéﬁﬁthﬂfBwﬁge) of part of the document to

be secured. If this involves a prerecorded modulator of

15 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.

20 The support element 22 is transparent at the recording
wavelength. A mirror 24 is placed on the side opposgite
the photosensitive layer with respect to the modulator
23. A light beam R supplied by a source S1 and carrying
a coherent wave illuminates the support element 22. By

25 way of example, in figure 2, this 1light beam is
perpendicular to the plane of the support element 22
and of the photosensitive layer 21. The beam R passes
through the support 22, the holography layer 21. It is
modulated by the modulator 23 and is transmitted to the

30 mirror 24. The latter reflects the modulated beam which
passes back through the modulator. According to this
embodiment, the mirror 24 is perpendicular to the
direction of the beam and reflects a beam collinearly
with the incident beam. The reflected modulated beam

35 interferes with the beam R in the layer of
photosensitive material. The modulation carried by the
modulated beam =@ 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



25 way of I£ 2, this light beamis perpendicular to the

pl ane of t s een nt 22 and of the photosensitive |ayer 21. The
beam R passe support 22, the hol ography layer 21. it is
modul at ed by 23 and is traﬁsmttedtothe 30 mirror 24. The

| atter reflects the rm | at ed eam whi ch passes back through the
modul at or . AcciHTHRYRE t Afs LRELARGEREE t e Pe r Fe¥Eeds pBRBenP®l ar to

the direction :@écdﬂ&cbeanf artier afd®lator bpameeakhinear Ifor Wekdmpble,

i nci dent beam The reflecte ted beam 35 i t fere th the beam R
D the | ayer of oBESLETAARN VB nbber PRPSCTREE nbRuIET (HEEr T Bt he

nodul at ed beam th1$ pthe:roefharse trherrefdeel been hreecqad'ﬂnd)aens:ther @ llogyem. Thus,
a hol ogram gont aining data or an image, which is a copy of data or of an

i mage This Sheet Has Been Replaced 11111111 1111112121 0111111 - 5
cont ai ned i n t hEr doElk®nt PYOCH®S sectf edishagskerad r skekded 1¥s t hehe

modul ator 23 coptAldiisdiQin @ERIRLR1ent NEFPRAL OBEARNa 06 L83 POSSES§OLs Of the
identity card, thls photo has therefore been recorded in, the hol ogram 5

In this processth§ tWae aslhifdatiag ?shphégr’ti’inaﬁ’érr?%%l Shde oRPPPSiERt of

t he nodul at or atfl@bt BRbm0 RS whiehwawe Whiiumaetl ng ther&ehoa agaQa the side
opposite eam R, ich we will call a reference wave R 10

e
her ei nafterq8 THEFGRAGST  ecor ded by the hol ogram comes from t he
i nterference between the reference wave R and the vvave 0 = R T, the object

wave fromthe tyganspar . o] r he ogram

is thick, it w’r(}?ergtﬁ?% %n rg%g g’g"tqh Bﬁ‘a“&% Alas sglg%ified

angl es of i nci dienoer frdEr d@ﬂg:va‘e&led:th)e afeﬂdr@mcbl mwneatﬁ andwatize awaivef the
0 = R.T, the object wave from the transparency.

15
The hologram records R.R.T.

If the hologram is thick, it will rediffract on reading
the recorded image, for specified angles of incidence

20 (Bragg effect) of the illumination wave and of the
viewing direction.

The modulator can integrate a scattering function for
improved reading of the hologram and in order to
25 complicate any counterfeiting.

Figure 3 shows another recording process in which two

waves illuminating the photosensitive layer are needed.

The light modulator 23 1s placed against the layer of
30 photosensitive material 21 borne by the support 22.

An illuminating reference wave R supplied by the source
S1 is transmitted to the 1layer of photosensitive
material 21 without passing through the modulator. An
35 illumination wave I supplied by the source 82
illuminates the modulator 23 and is transmitted
therethrough to the layer of photosensitive material
{(illumination wave O, O = IT). The two waves R and O
interfere in the  photosensitive material 21.



View ng direction. The nodul ator can integrate a scatteri ng function for

i nproved reading of the hologramand in order to 25 conplicate any
counterfeiting. Figure 3 shows another recording process in which two
waves illumnating the photosensitive Fafer are needed. The light -
nodul ator 23 is_pl aced against_the |ayer of 30 photosensitive materia 1
borne by the su%’b%’??r@]fyﬁn i EREni ndong r¥RBeENnCce Qvavea®dsup® i edabe t he

ol e Sy oamTe bhesbiqaiha |everact phebesansilnye omins pladl |
Wi t hout passing r.qu e _no ator. An J1lum nati,o v
by the source iﬁf%m%‘?é’te@s Pﬁe RBALPSERFL B andatetiddns il t eflso,

theret hrough t cotdetaylr, afhephwicowenskt bve seherémt plddd wawealion wave 0,
O0=1IT) . The two waves Rand O interfere in the photosensitive nmateri al
21. - 6 Preferably, the two waves 0 and R are counterpropagating and are
per pendi cul ar tBhe hefphemon ofradeededy ebyof tpkot hedngramvecomnéer i fktoRl.

Al so, refera C wav. The function
recor deg by thgilyh% %fg%%nﬂy%ovn}gés/ reg{mq{'i %%%%%c?%ﬁ’m%ﬁd RFr‘h? e&@? Ehte
wave, and the JFFERtcomne oM e reduilpsorodiiundnateduby nbbedpbynée he
plane wave |: hve!d: dQ& e hol ogramrecords R 1.T. The thick hol ogram
reillum natlféd by a plane wave Rwill diffract an image proportional to IT,
that is to“Say, 15 the inmage of the transparency, provided that | is of

t he pl ane wave Th®eholddaarRred®rde Rigure 2, the nodul ator 23 of figure 3
can be integrated into a scattering function. For exanple, a 20 |layer of
scattering material will be deposited on the

The thick hologram reilluminated by a plane wave R will

diffract an image proportional to IT, that is to say,
15 the image of the transparency, provided that I is of
the plane wave type, like R.

As in figure 2, the modulator 23 of figure 3 can be
integrated into a scattering function. For example, a

20 layer of scattering material will be deposited on the
face of the modulator located on the side of the layer
of photosensitive material.

In the above, the recording of the hologram 21 has been
25 carried out by placing thereagainst an optical
modulator. It is also possible to design a recording
system in which the modulator is illuminated by a wave
I, which is modulated by the modulator and which
supplies a wave O, as is shown in figure 4a. An optical
30 device 80 images the modulator in the plane of the
hologram. Moreover, a beam-splitter plate 81 placed in
the path of the wave O makes it possible to transmit a
reference wave R to the photosensitive medium 21. This
reference wave interferes with the wave 0 and makes it
35 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
hologram 21.
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fface of fiaeShew el ?ﬂ“féat ed on the side of the layer of photosensitive

mat eri al the recording of the hol ogram 21 has been 25
carried OLM“E her eagai nst an optical nodulator. It is also

possi bl e t sign a recor ding system-if which the nodul ator is

i 1lum nated by @, wave 4 whi ch i s nodul ated by the nodul ator and which
suppl i es a waveOIUEES| sABRhARE | £ | gEPECESREANVRBIIRES T dawcesddngi mages

the nodul ator i eyshempl dme wiidihethdoheguagtorigovess plheast sphihker
plate 81 pl acedisé,l %1 g ath of_the W&Vﬁ?ﬁg makes it paossible to transmt a
fo 'R g

ref erence wave hatosehi 158k GRS . Hhi L19V&Eer Ree WaSe
i nterferes wthmbielanve mhndsnakbsumina%ecpos@ blthet owdesory tahg i MBge

suppl i ed by 4 he r 3 h re g of s a_hol.ogram requires
pl acing a n%r nggiégé%‘gt 5 heﬂ%%- ost - 2&50 PRECs] oBBng"fq Cff"re gﬁ@l ogr am
21. This Sheet LageBeerf R@bbaeeanaitwm matletria[L | 21 ~~{alviel | OThi sTBheet Has

Soen replaced Libbeolll | LA rlpddUle LRSS sttt g caent

vari ants of recordl ng sys ens | ator I'sS not ed ﬁgal nst
the hol ogram A$ltwRipatedemyi naf |r@£reéem§e tWave nfduliacddens i i thiai nat ed

by the wave | angyés Freno] €6éediby tdﬁao%%ec §1Qe)e %Eﬂlhﬁ&surf £ F‘% the

| ayer of p fosensitiye teri,al Mbr eover, ayer
phgt osensi tive aYe?id apd R IlPGﬁﬂ%%§%d1Byt§er eheterseshhiee Rl?-fri%]-“dém on

this layer froorase deﬁe@@msa tlﬁ)ﬂd@&aﬁﬁ)@ﬂr&te@ponﬁhﬁgt\ﬂ@ thewayepiyand R
interfere in thefpleﬁt 0%§ i e i?ye}l;s is known in the prior art, the

€ mo
waves O and R are preferably coherent.

15 Figure 4c shows the system of figure 4b in which one or
more additional 1light modulators 27, 28 have been
provided. These modulators are not placed in the same
plane as the modulator 23. These modulators will make
it possible to record, in the photosensitive layer of

20 the holograms which will not appear in the same plane
as the image of the modulator 23.

Preferably, the images of the various modulators will

be recorded separately. The image of the modulator 23
25 will be recorded when the modulators 27 and 28 are

transparent or in the absence of these modulators. In

order to record the image of an additional modulator,

27 for example, the modulator 23 will be made

transparent {or removed} possibly together with the
30 modulator 28.

It should be noted that the various holograms recorded
using the various modulators can be recorded using
different wavelengths insofar as the nature of the

35 photosensitive layer 21 allows it. These holograms will
then be reread using these various wavelengths.

The variant of figure 4c making it possible to record
visible Tholograms in different planes is also



drder to record a hol ogram corresponding to the display of the nodul ator
23. As is known in the prior art, the waves O and R are preferably
coherent. 15 Figure 4c shows the systemof figure 4b in which one or nore
addi tional |ight nodul ators 27, 28 have Been provided. These nodul ators
are not placed in ne as .t he nodul ator 23. These nodul ators

he me I
will make it p%@g#b?%gf% F&F:) , TPHS hot BEEWERS i Ye Agy et BY 28sphe
hol ogranms whi chpwotiding appear mord eidiaiprRilan®dudstble bABEBcObhathe

nodul at or 23. Pgef bly, 'n%g of .t he various nodulators will be
recorded separ a%gI%.rlgT%% ?}Elr%gweé of tj?é)rn&jul ator 23 25 will be recorded

when the nodul ators 27 and 28 are transparent or in the absence of these

modul ators. g n r 1 [ of I.LiQnal l.at o 27
for exanpl e, the?%r%%ulaga&rtgggég\j Itn{b%gé‘g%%gg v{ﬁe}ng}ggjf%n;ﬂ( o?&%ej:#% edgb
possi bl y toget @S ey tidhe3n podswes i@ mottifshélibdobe awt édtthatat he

various hol ogr agssh£EQFdefor Légg%lteryeo\faq:hguaoggﬂgh@t 9(§ ﬁ%gg%%ﬁo%decor ded

using different wavel engths insofar as the nature of osensitive
| ayer 21 allows it. These holograns will then be reread using these

various wavel enghhs orfilee vaid anin@ficd i gur e A dadding: | tepasst bl gnfp.gecord
vi si bl e hol,ogr a in 1g:lifferent | anes.i s al SO,FS} applicabl e tg the systens
of figures 2 and 3 BT HIED Pr ovitli AGLEAESr % JEEPE ofRdusisdul B8®rs on
the path of onecaftéhingwaaesd/ér oth® abeFhastoaddian dwl plackd abotBewmi | |
make it possible,t I kth pecific tif.(lo or data (a
signature for eg%rr%f\%gg%@ ta%fe%é%cﬁ%g%t 6t §‘%b:éns r%%;ﬁ cflﬂo%}edé‘?avieo%i'nduce a

scattering effect and/or 10 aberrations in the hologram the nmeans inducing

the scatteringeafshas % hen@herdhl QR 9anche of! 2880 GLtBRE of figures

15 2 and 3, respectively, in which optical aberrator
devices are provided.

Thus, in figure 5, an aberrator 25 1s positioned, for
example, on the reference wave R. An aberrator

20 introduces a local phase ¢ into the wave R, that is to
say, transforms it into R.e'®.

The modulator is also illuminated by R.e'® and the
object wave O is .0 = R.e!®r. The hologram records R.R
25 %%y,

In reading mode, illuminated by R, it diffracts a wave
e?¥®rT deformed with respect to RT. The image appears
scrambled to the observer. The observer can read
30 normally only a deformed image. The deformation
undergone by the image is twice that coming from the

aberrator.

If the aberrator 25 is located on the modulator side

35 with respect to the layer of photosensitive material,
the hologram records R.R.T.e'®. This case is similar to
the case of recording 2 waves treated below.

[

i



iI'n the p NE RV in the path of the wave R Figures 5 and 6
show var iajis - tem; of figures 15 2 and 3, respectively, in which
optical abHHHI mﬂ es are provided. Thus, in figure 5 an aberrator 25
i's positiohk l e, on the refefence wave R An aberrator 20

I ntroduces Iocal hase cp |£to the wave R, _that is to say, transfornms it
into R ei'P. TH: bauFatdr FReaPYBLER| ifi paLluBingtedeby hna dhstivgfect

wave 0 is .0 = faveel IPTand TRe h@bwiiadin bCUSATRs Re12%:RR1 53 T-ad Nipeadi ng
node, |IIumnat§d b ?r it diffracts a wave e2'~RT deforned with respect
to RT. The imag ’b% 5 scranbled to the observer. The observer can read

30 normal ly only a deformed i mage. The deformation wundergone by the image
25 s Iocated on

is twice that n i f ;the aberrator,

t he nodul at %r sr'de QE%QQH)]Pr espggfc‘ag‘&g?ﬁg | &9&r BPHSY 0sdhsThE VRAER
material, the &bl e amvedor R aAREEnetog. ifiviroduase gslscailphasb@ ¢t he
case of recordlmtg \e,ﬁge%atvreeﬁ edtgglzoqs Ry Ea},ll I ailele o S f‘t%glgl'?\?\o

Been Repl aced 1 |l ~~ 1 igure 6, the s Emis ildam nated

di stinct wavesti®and R supplied by sources Sl and S2 as in figure 3. 5
The aberrator is positioned, for exanple, in the path of the wave R The
aberrator | troduces a | ocal phase ¢ into the wave R, that is to say,

t ransf or ms 1% o trangparenqy The i+AnehRdEekybysa; lpllﬁﬁlené&aé’@ by- ¢l ane
wave |. W thettlﬁéwﬁ:ﬂ‘w\lﬁav& © ETrTThe hologramrecords Rei' IT.

The hologram records R.e'® IT.

15 1In reading mode, reilluminated by R, it diffracts a
wave e IT deformed with respect to IT. The image
appears scrambled to the observer, as above.

The deformation undergone by the image is the same as
20 that coming from the aberrator.

Under these conditions, in order to be able to reread

the images recorded using the systems of figures 5 and

6, it 1s  necessary to correct the aberrationsg
25 introduced by the aberrator.

For this purpose, according to the invention, an
aberration-correcting device 27, which we will call a
revealer 27, 1s placed (figure 7) in front of the

30 hologram thus recorded, through which it is possible to
read the hologram corrected of the aberrations.

The revealer induces a phase function the inverse of

that of the aberrator, that is e-!?, on the read wave.
35

The wave incident on the hologram is Re-®. Since the

hologram has recorded R.Re*®T, it diffracts a wave

proportional to T.e'® then passes back through the

revealer which again induces e*® and thus the 1light



5 In I eAl G TR ®Cen Refllckd UM nated by R it diffracts a wave ei9 IT

def or ned i o IT. The inmage appears scranbled to the observer,
as above.H‘NﬂUﬂMﬂHﬂ on undergone by the inage is the same as 20 that
comng fr ; or. Under these cbhditions, in order to be able to
reread the images recorded using the systens of figures 5 and 6, it is
necessary to coftect PRe oM | bRe IEV9aderodie e BYBPOrhEonper st of . For
this purpose, ackatdsngd Gdheortespbnas, taNthabeidatd QL oiRfd.i Ng devi ce
27, which we will call a revealer 27, is placed (figure 7) in front of the
30 hol ogram t hus recorded, through which it is possible to read the

hol ogr am cor r ecieeir@fordhe wbieh rat rensrdihe sevkaker thaduces giqphases,
function the in t hat rrator, th is e-i (P, on the read
wave. 35 T%e vvgz%éiernégglo en oﬁﬁ%htg@ gggglf:gm‘ﬁageRe%ﬁ?)’Si %&% fRETTaEPHgr am
has recorded R TR ¢t tdief reyenden masd ipdepertgonal to T.e' T then
passes back through the reveal er which again induces e-i(p and thus the

| ight This Sheet Has Been Replaced 11111111111111111111 ID -10 wave com ng
fromthe reveal ™% pFpor BPBRERL®H Thast hieens messdyionedr espondsheo t he
undef or med i nagrodullteef 1@, Whl achReQH NG SHEPe AR Adt 2QF sf] gt':&‘i% 6, 5
(aberrator 1@n t.he reference ﬁve sgdg) ihe aberrator induces (p, the
reveal er nmist iNHUCE Y] F25fnEFECERRSEbRP1AYor has been positioned on the
nodul ator side, the revealer is determned as in the 10 two-wave case

descri bed bel o r.di ng.tq.tlgure, 8, e reveal er Lnduces a phase
function of e- 1§17 _orl{lcat hgor_gégh{%gv:?’ 1§h$her%§?g‘ et BRTedn & h&“?ﬁﬁ* ogr am
is Rei'P12. Sifictinn ofokodr 3/ pasthecvea@dvaes. PT, it diffracts a wave

15 The wave incident on the hologram is R.e!®?, sSince the
hologram has recorded Re!T, it diffracts a wave
proportional to T.e*™? then passes back through the
revealer which again induces e%? and thus the light
wave coming from the revealer is proportional to IT,

20 that is to say it corresponds to the undeformed image.

Therefore with 2 wave recording: the aberrator induces
¢ and the revealer must induce -¢/2.

25 In order that the positioning of the revealer is not
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.

30
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

35 improves the image contrast.

2°/ In 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,



proportloqﬁus 0 ihis Blek Réplacddhen passes back through the revealer which again
I nduces e-I1 sk he Iight wave coming fromthe revealer is
proportlonab mﬁunmm\ is to say it corresponds to the undeforned
i‘'mage. The wave recordi ng:1% he aberrator induces cp and the
reveal er nust induce -9/2. 25 in order that the positioning of the revealer
is not too critdeRly theepiata dhemfrassiohosbnobeeaving thetpheadl v

nodi fy the viewadnmtie idpree1RW rertBophgse defect spatial frequencies on
the scale of the positioning accuracy tolerated. 30 10/ 1 or 2 wave

recording can be carried out with any incident waves. The benefit is,
inter alia, to S‘é/pan'}&t eabéheathhr eahtionttaf obsesVvdNgathe tfmﬁﬁoagﬁfiefé%e from
the specul ar Eg'}%sec 'I:'Lk(l)l s, con fﬁ guration sgﬂtBst antial | 35 i nproves the
i mage contr ast 5 gurenf a~fondfecBPEF IR Fr ol caiSbe HiRd $ape
recording so ascqmpomt:fyfbhre haghe ﬁﬁncttrmrdzenag; ofretin@umdhhethgWapige W t h
respect to that r v Thi s .Sh S en Repl ac [Trrrra
FOSP Rl P11 M oz "4O€] SAEh Vi?ogggp%%? 2 oEETS , ape obs‘g’ﬁn ng
the photo f r orphigfee shaiian r@rqoeqs:’tedorn,n 3tie 'I'ttncelcm'xsm ator taandsfdsnané&veal er
are two differemto 5 hassn fupatd o alfsiSc BB Qe & Hs&éﬂa

0g

conponent 318 bot h functlons rei'llumnating the ho r am not vm R but
with R, | h%t hiR2SSdY F%OuﬁﬁasEh%%ncﬁ% r%%edaWn tﬁblﬁolb‘granhes
transformed i niMirndipieorifugdhsebyolifdsecdson and self-corrects by 10
passi ng through this sanme phase law. This is the principle of phase
conjugation. A hologramof this sort is thus made difficult to

A hologram of this sort is thus made difficult to

counterfeit by the presence of the aberrator during

15 recording:
-~ knowledge of the correct aberration function to
be used is not easy to acquire. This analysis
can be made difficult by superimposing a
scattering function on the diffracted function;
20 - on the assumption that the aberrant function to
be used during recording has been determined,
the practical construction of a known phase law
aberrator is not easy.

25 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
accurately positioned with respect. to the hologram in
order to allow sufficient correction of the

30 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
device comprises lugs or pads 40 to 43, the complement
of the notches, so that the dJdocument is placed

35 correctly in front of the revealer.

According to a variant embodiment (figure 10), instead
of notches, the document may comprise optical marks 34
to 37 wvisible through the read device 27. The latter



counterfeit by the presence of the aberrator during 15 recording: -

know edge of the correct aberration function to be used is not easy to
acquire. This analysis can be made difficult by superinposing a
scattering function on the diffracted fuktt+on; 20 - on the assunption that
t he aberrant function to be used during recording has been determ ned,

the practical cOh? reRERGHT PULTRMn Moirkse 4awo 4Fer Makongi thaanarksy. 25

Figure 9 shows 34deyi 8¢ einkeadi feta dpeUNBRks fur nished c‘-%é%@s hol,ogr am
recorded with be_Lr ations. ;Lp?l s devi ce conprises a revealer whi Ch mnust
be accurat el yalb% T Ghed Wi 5 r . COTERELAYI ogPanfrantore®dr theal | ow
sufficient correstéealemf2t.he 30 aberrations. According to figure 8, the
docunent which bears the hol ogram or the hol ogram support conprises

posi tioni ng nmeans such as notches 30 to 33. The read device conprises |ugs

or pads 40 to 437 imereonpilengnoteaftiovhe agatiokes coantbhadithey dopuneat is

pl aced 35 corr foront the ler. According,tp a variant
enbodi ment (fi glﬁir%eﬂ%so%? it;lés)t e%% o%] n%%%ﬁ%%g tﬁg dg%ﬁneﬁpogﬁﬁe%%’rﬁ‘f%e
optical marks REORFIPN sPBI e & hrvaghme he whdah devousi@Fs Thé | ather s' -
12 al so conpri&gseidiGalonMKssdibt0 4dn é@% e ; to, 37

coi ncide w hh tq@ﬁ ré?s 44 tq 47S enab] eggt%e dﬁlo%lrhgem?%&%telogﬁ%dce?f?e
correctly R frantWiofch Kontpdpsabbe phote-tyoe mrrsanalicest deseti on agai nst
counterfeiting, it is proposed to use a variant of the photosensitive

protection of aqi}/ol uire V\/n%ch con 'stsv\}ic’)?%‘1 thg fuper osi tion of several
phot osensi ti ve FunctonsS* on¥ Dot eh EOREFIRI ¢ heoppstakiofpe 1

personal i zed datzeposed:
- 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'gr and Aso.

To be visible, 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



By way of exanple, the follow ng conbination is proposed: - a photo-type
hol ogram (HP) operating in 15 reflection providing the personalization; -
a grating-type coding function (HS) oper%ti ng in transm ssion providing

t'he security; In the case which is descritbéd in figure 11 20 illustrating

this principle, functi (HP): has. heen . .recaorded in_the .hal ographic

| ayer 21 with éar#o jaécgt cxta{vl\%/%es obozfai ﬁé‘ l%ltr}hlttyhe Fodt at%l}n"%?!m&/ maécﬁ%
simlar to thexXammhennofr 6bessraniing ¢hder rmidrencetwave which is the sum
of the waves transnmtted by the conponent HS. 25 In figure 11, the
conponent HS is, for exanple, a _diffraction grating supplying two waves
A*s. R and As. o ThE beORREIHON 1A Sh6t SHONEANPRRERFE + hehebrgonesdtive

requires thg priegencerd drheiegdugg (Emﬁﬁkéomzw biyhean 8- soaponsitqbie, The

grating function HS trTfﬁ%/ Si rTOpIy béaﬁf t he %ratln . type wth a fixed pitch

or contain sped9FE HREHACT perdhal Fhed Tuat #Pticak (Tunchépafote e

[ denfji cal foL sfﬁ?)aaialteﬁih&ndamgeﬁhenﬁeﬁefnhkegf lcbbﬁtéiﬁffﬂdirﬂ;g cfdiﬁﬂlh d:on

resides in the. that it endows t ersqnal i ze ol ogr.a it

speci fic opti cén%%ﬁer%ﬁ et chFar iRt r%?g%ﬁggﬁl 8%- Qf’? aé’%dﬁrpé’yer &ks of

visibility as ®Hasectdatrs 6bHr eackamd ethef refiergnati agdoradgrectunzargs et c.

The conbi nagi o e sensi.ti y .qrating
2b ;bf e, 1040 (EATRGR d?%gtpoﬂgﬂEg ESHL! ¥€ooPaddy Sn AL U]

HS (figure 12) "anti -pee neans does n

optical functi the peaves dhidifaasd esh dye dHve qresanyl virekiere sc ansessf did i ng

conpl ex i nsof & M@educt’ 84ULTEStkaou edgs & kel itude and phase data
of each of the reference and object waves 10 for each of the two conponents

to be recorded. Analysis of the wave diffracted by the assenbly gives
access to - 1f Agr and A5, 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.Bs.0 + A¥*5,r-RAs0lBy and Apo-

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 «color with the appearance of
distortions or will disappear depending on its
geometrical characteristics {thickness and index
variation), a simple Lipmann hologram dJdoes 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 visibility 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.



d product of all these conplex waves; - if AS.R and As.o are the reference
and object 15 recording waves, respectively, of the grating HS and Ae the
wave incident on HS to record the conponent 21, then the recording waves
of the hologram 21 are (AS.R As.o + N‘§34R.“As.o] Ae and AP.o. 20 The inmge

recorded in th ol.ogram 21 w l.l .be obseryed i thout distortion if the
whol e (21 + HS?T}?BS o 3acuﬁ%en§°§&tﬂx?nﬁh8%vﬁé§ RPWO@E?@i fene Hers Ardredat i on

condi tions, theHwl woatishy cHS 28annhge ewichkngbdnge &@l1ar ad tdhdihe @ppear ance
of distortions,,of Mdd & d ndj.n i.ts _ geonetrical

characteristics (t h%kné’?s%gﬁggf&%ﬁgggﬁvg%i g?fg%()'tflogl'si npl e Li prann hol ogr am
does not show such distortions. 30 According to a variant of the system of

figure 11, the wsafeet Ve fdHMI Q0 JRRY @idp dat \Ahi&&nﬁq{ |3 be s highlighted
by the continuous conponent lr efl ected by, tse p ot osens ’J.eéié colrrg;;o%lzgnt. To
i ncrease the 3FALWG i by % ha Bk rénded Byreaseasntdmnususiaxxawonent

it is possible dpenadd]l obahle tealeétse Ofwhidie Iﬂ&:yogbgm mgyhil%*ti e X
treatnent or a é{?gtatnent. ,vviﬁh Earrows ectral reflectivity. 14 The

rel ative positiFoIfs SSEERENEY ogF8m $RTkTdShs Wid sradphélyFyt oy Hbean be
exchanged as weldtaas their kind and type of transm ssion or reflection. 5
Where trangpi ssion functions are conbined, it is possible to add a high

i ndex treatnment or a narrow spectral band reflector (which nay or may not
be phot osensi thtve) shouldcr éase modedeadabatit yimf tte dabavel0 Igheshoul d

be noted that ighdReeAR¥eve! Bnctions may be monochrome, dichrome or
trichrome, etc., it 1is possible to adjust the
colorimetry of the image for authentication with a
15 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
20 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-resolution function which can be
seen with an additional source.
25
In addition, the hologram may be transparent to allow
the reading of data located under the hologram, on the
document.

30 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:

35 - 1if the hologram is thick, it only diffracts the
recorded 1image with 1light incident at a
particular angle (Bragg effect) and that the
recorded image is only visible from a viewing



phot osensi tive functions may be nonochrome, dichronme or trichrone, etc.,

it is possible to adjust the colorinmetry of the imge for authentication
with a 15 given light source (natural, neon or other light) or code the
data stored in one and the same |ayer i3 different colors. The use of

phot osensitive material__w.th swell i,n% that 20 can be spatially controlled
by post-treatnment make&Hgle 53(55?§§r311€‘ gi (HER (P -Koddran divestiani
superi nposed on the perfonthl 2edifiehoglaghtor to include anot her

hi gh-resol uti on functi ich _can.be seen with an additional _soyrce. 25
in addition, the hol og%gtl'lr%m,{r]rlal&%nel%ta?t&ﬁlgpé’?aevrﬁs t% ﬁmgo e PEAFTRPYY data
| ocat ed under the hol oplame brtt hkat ddsunentcontfiTHweyhol ogr am can be read
either by ngtural li_gh or L. 1 lyndnatign, Qr.using a lanp with a
parti cul ar 9r ange of V\;F\?r/leel en%%/%ué}q{a[avnmgil vgge%légal Ry b%ldr ecal | 8¢¥t hatS 35 -
if the hologramis thi eunterpuppagatinadeet tthmt rec modedompugeowiyt h | i ght
incident at ‘a particukal anghmiGRrang &fhRe! )r aBdat bata e Iacanded i nage
is only visible froma viewing 15 angle determ ne mnf% respect tothe
direction of the inci H‘@ﬁi‘ap-ilgh??h?ﬁ%nﬁ | umi nating waves R and 0 are

preferably plane but that hslogtaomRul SBEY; récorddi® Wikum gatdng@ves R
e

and 0 may count er propagat i but .that s not co th
be bavaLLng

ul sor.y;
i |l uni nating waves R afd §-5P€ rgfepgbl%ﬁl%t%‘ﬁﬁfﬂgdf?é@mgtﬁ?e HBT ogr am
can be recorded with aelberglley ©8ingvelterngt hwatebyngishag (geder ajreen,

wavel engths, or blue) so as to diffract white light.



€t se by ustrg—three-wavelengths (red, green, blue) so as to diffract white
light. This_ Ste Be t1 Replaced f16- 111111111111101111B111111 CLAIMS C L

MS 1. A dOE hgsiHes BeenBenlasédng at | east one drawing or data, nade by

deposi tion o.' B pigments 5 orl@dyes which cailmuﬂﬁl H> ltﬂl]l Y,
char act eri zedithl M il 2l so conprises a hol ogram repit ) y of
said drawing or said data. 2. The docun€®I™M& clained in claimT, *
characterized 10 in that the hologramis transparent for sone view ng
angles so that {he dat %OL;OC%t d under, the hol ogram on t he dogunent, can
be read. 3. The docuient -as clai MEETIE %I At1, TehAr adl&r | 2E8WIAY i9F t hat
t he hol ogram can be degad made thyf | depdsitdightor uhteTudiomalt | hodridmes or

only under clightin f P | engths.. 4. ,.The,docunent as clJaimed in
claim 3, char act er gzbel’g dl%%r %ﬁﬁ%ﬁ%ﬁﬁhgghggggr 8?\t&5ﬁlg¥§' r e TR or
nmore specific waveliddndiid B aheo doonpmeitessa chalogrhm nreprésernd: ing
characterized in t@atcobgeolfogggaagkg‘g{%&e%g ead atqdifferent 25

. The do

wavel engths fromdifferent angles. 6 cunment as claimed in claim1,
characterized in that the hol ogram conprises aberrations which makes the

copy read fromz.he dmawdg@lentaisb daltained0 i fépiHNts, 7%%%%%%3‘;(& as

clained i n, | aim1, .char ﬁgteri ed | t hat the hol ogram ctive
effect. 35°8. The ddCunEAftastefaiMetPImiit| dism frapfaraeterif® same hat

the hol ogram has a sdawtey sgodbbecb. thatTheiedGtE Mo d MR ithe! ai m

1, characterized 1ip.t he _ho ramrepresents._at | east one other This
Sheet Bas Bee a | ace Oﬂ%&ﬁ\ffo’flﬁ@%ﬁaﬂw jt. can be read:

S

3. The document as claimed in claim 1, characterized

15 in that the hologram can be read by artificial

light, wunder normal lighting or only under
lighting of certain wavelengths.

4. The document as claimed in claim 3, characterized
20 in that the hologram can be read using one or more
specific wavelengths.

5. The document as claimed in claim 4, characterized
in that the hologram can be read at different
25 wavelengths from different angles.

6. The document as claimed in claim 1, characterized
in that the hologram comprises aberrations which
makes the copy read from the drawing or said data

30 different.

7. A document as claimed in claim 1, characterized in
that the hologram has a reflective effect.

35 8. The document as claimed in c¢laim 1, characterized
in that the hologram has a scattering effect.

9. The document as claimed in claim 1, characterized
in that the hologram represents at least one other



"™ L Pl S 17 | f IIl image appearing in a plane different to that of

sai d Tais Sheet HagBeeTReplaggicunent as claimed in claim 9, Jﬂmm‘mu)m lﬁ in that
sai d :J HMEHITEE I[Head at a wavel ength different u copy.
11. The NHEIE I cl ai nred in claimil, gharacterlzed in“tHat it *conpri ses
a defraction grating placed 10 against the hologram 12. A docunent
security system chareager appdatinghdh d tptan®dr dseSefe®f eracadad gf
electrically controé%ﬂp tical nodul ator (23) in which the 15 i mage of
at | east part of the ‘is recorded, said nodul ator being designed
to be conbined wth a Iayer of photosensitive material (21), at |east one

first light souyge ssib ref erence. wave
(R) to 20 the I%@er%%%ﬁﬂeﬁlﬁ véef?r% er| a an%l% ée hara? 'Etrﬁéﬁ‘tl wave
(1) onto sai°d nmodul akfr PQB) s@id Fragegenhséa oread hatd sobyavelenyeh (0)
which is transmtteg ¢ tha layar tat\tpaetgaeasetg) e mterial in order to
interfere with the reference 25 wave In thrs ayer 13. The system as
claimed in claim12, characterized in that it conprises a mrror (24)
pl aced on the xide ’mﬁpﬁﬁéétﬁnéﬂte é@Y@IaﬂﬁedDhi?ﬁoéﬁé.‘ﬁht1V9cH§£§&t@i~i§Qd(21)
with respect to the jnod at this mrror %e eiving the reference wave
(R after passing tHt ﬁ@?t thE ISRPEFLSPSp ot %3 gRAtémcal Phaeedt he
modul at or afd ref | ecgaigustthithewhvw@ogramrder to give rise to the second
wave (1) which illum nates 35 the nodul ator which transmts the third wave
(0) to the Iayer of photosensitive materi al.

A document security system, characterized in that

it comprises a prerecorded or electrically
controllable optical modulator (23} in which the
15 image of at least part of the document is
recorded, said modulator being designed to be
combined with a layer of photosensitive material
(21), at least one first light source making it
possible to transmit a first reference wave (R) to
20 the layer of photosensitive material and a second
incident wave (I} onto said modulator (23) and
giving rise to a third object wave (0) which is
transmitted to the layer of photosensitive
material in order to interfere with the reference
25 wave (R) in this layer.

13. The system as claimed in claim 12, characterized
in that it comprises a mirror (24) placed on the
side opposite the layer of photosensitive material

30 {21) with respect to the modulator, this mirror
receiving the reference wave (R) after passing
through the layer of photosensitive material and
the modulator and reflecting this wave in order to
give rise to the second wave (I} which illuminates

35 the modulator which transmits the third wave (0)
to the layer of photosensitive material.

14. The system as claimed in claim 12, characterized
in that it comprises a second source which is



14. The syst giCl @i m 12, characterized in that it conprises
a second sou iu 111111111 11111211/ 11 1111 * CL Ns - 18
coher ent I|k eand emttlngthe second wave (1), the first

and the second source Dbei ng | ocat ed onl€ach side of the nodul at or

assenbly and | ayer of hot S I tive ter| al. 5 15. T e system as .cl ai ned
in claim 12, charactef f&& %riai%af‘h?t G | SR et ﬁﬁé—lﬂgdlﬂhﬁ or
(23) and t he | ayer s&f:opldotms&ns(]t)l vet}mat éirat &R4) then see:phjdcadouiﬁﬁel ce

(80) making it pOSSIbl%I gtolorcrggg e[irggul Jeg%ys% ) tgge E:P(go l.ane of the

| ayer of photosensitivé mater G claim
15, characterized issehbilyt hadofgayeal oéy@tcs:msrmurmruwesmatbeaai 15 splitter
plate (81),gthe first source supplying the first reference wave (R) to the
beamsplltter plate which retransmts this first wave to the |[|ayer_of

hol ogr aphi ¢ matléri afhea ssdeml aduféeimedppnyicdgimhd 2secdimramtinri@ed t owar d

a nodul ator 20 whi chgr Q’IH&?J‘SR'[éoinﬁﬁlééérdb‘é@%@eﬁo):héonkﬁﬁllaﬁ)b?r (22
hol ographi c materi al throqusaycqr tical device, (80) and t eam splitter
ai

plate (81). 17. The38s Phersiansetiye &a:&raﬁéa?cz (G} 2By 5,
characterized in th@ptutcagora;&vlw ago} ea@klngnqa%ésmﬂ@ spatimgd I ght

Enz)g;ﬂ at gr 7, 28% ot r‘lﬂ %Irl né%} ? F?f&mc sai d %hg(?l Fggggl at
an ing i Si ec L3’?75‘I1’t?gr
addi ti onal inmge apphartosgnsﬁsﬁme neterigl {21l)a pl ane different fromsaid

I mage of the part of the docunment. 18. The systemas clained in claim17,

characterized in that the additional inmge and the inmage of the
The system as claimed in c¢laim 15, characterized

in that the optical system comprises a Dbeam-

15 splitter plate (81l), the first source supplying
the first reference wave (R) to the beam-splitter
plate which retransmits this first wave to the
layer of holographic material, a second source
supplying the second wave (I} toward a modulator

20 which retransmits the third wave (0) to the layer
of holographic material through the optical device
{80) and the beam-splitter plate (81).

17. The system as claimed in either of claims 12 or

25 15, characterized in that it comprises at least

one additional spatial 1light modulator (27, 28)

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,

30 on reading, in a plane different from said image
of the part of the document.

18. The system as claimed in claim 17, characterized

in that the additional image and the image of the

35 part of the document are recorded at different
wavelengths and/or different angles of incidence

of the recording beams.
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TFill 11l 11111 2111111 1111114381411 1 ffl M- 19 s 9. % The
systemas clained in one of claims 12 to 15, <characterized in that the
first referencelhaveriR)SYSHRM t#e ehrimedbieconaavd (Qpimse 18 ame, 15pher ent

and ﬁ°| i near vaves. crfax%&tem%e%'%efi]gﬁ% ghal @‘?E‘stnrégéféc% wd ngrgﬁ g(r:'t Zfﬁ
in that the nodul at or Ises a dai user i nd ucl ng S
the hol ogram 10 21.2 “ﬁi %S?W%SOQJ%WVQ’I Qlai s PLlatew actlerentd in

that it conprises aaigVicdlindae ggveptical scranbling, or scranbler (25),
said scranbker being in the path of one of the optical waves and inducing
a scranbling law in the hologramrecorded 15 in the |ayer of

phot osensi ti ve 4fat erftal . sP@temhas sydtdmeds ial ailrEeh i 10 Cl dhdtr285erized

characterized in thg t&g écrg{ml e;noﬁ%lgkfg%ed c]O%al nsg?ﬁreasyrsg Lf%:" aced

agai nst the | ayer of photosen5| eria
readi ng a docunment dEdwcisiong scahbevinanethentaiin nfreaollggemof part of
said docunent, said i mage being scranbl ed, 25 character| zed in that it

conpri ses % deV| ce f% correcting said scranbl i ngs, reveal er (27),
e system as claimed in claim 19 characterized

in that it comprises a device inducing optical

scrambling, or scrambler (25), said scrambler

being in the path of one of the optical waves and

inducing a scrambling law in the hologram recorded
15 in the layer of photosensitive material.

22. The system as claimed in claim 20, characterized
in that the scrambler is placed against or almost
placed against the layer of photosensitive

20 material.

23. The system for reading a document comprising a
hologram containing an image of part of said
document, said image being scrambled,

25 characterized in that it comprises a device for
correcting said scramblings, or revealer (27),
said hologram being readable through the revealer.

24. The system as claimed in claim 23, characterized
30 in that it comprises a marking device making it
possible to position the hologram to be read

facing the revealer (27).

25. The system as claimed in c¢laim 24, characterized
35 in that it comprises lugs intended to accommodate
notches from the document.

26. The system as claimed in claim 23, characterized
in that the revealer comprises optical markers



sai d hol ogr a, aTo g t hrough the revealer. 24. The system as
clainmed in al’ | lmglﬁm : rized 30 in that it conprises a marking
devi ce maki ¢ i {0 position e hologramto be read facing the

teveal er (27). 25. The systemas claineti“in claim 24, characterized 35 in
that it conprises | i nded,to_acgco date notches fromthe,docunent.
26. The system as c?%?%%@é(?ngg gfammf‘?,ce %r%@t%ﬂ@%dWl %ﬁgt ]e{efgveal er
conpri ses optical nafkehe dodudetftdl 111111 i 111111 Il 1111 CL 14 -20
intended to be made to coincide with the markers of the document. 27. The
systemas clained in claim12, characterized S5 in that it conprises a
defraction grat¥ng TR®) sygkaBedsagdiaigtecorinl absimaddi nshappe tiegygedof

phot osensi t§ ve mat efhalphakthi $ttiddmprilsel a8 A8 REBhACEEhdIng | (kish

placed against or almost against the layer of

photosensitive material.
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