Description Identification document having two superimposed images 5 The invention relates to an
identification document provided with two superimposed images, and to a method for producing such
an identification document. Furthermore, the invention relates to a method for checking the authenticity
of such an identification 10 document. Identification documents such as, for example, identity cards or
passports, or else other record carriers such as, for example, bank cards or credit cards, etc., are 15
more and more BfteahEiigiprovided with a color image, for example with a color photograph of the
owner. The printing methods often employed in practice for printing color images, e.g. dye sublimation
printing, are deemed to be insecure, since the dyes can be 20 removed relatively easily on account of
their small peneti@ibh Hepft i Ordetas UAcrehse &Y BEcUrity of HieEsIBPnTage, dditsparent
laminate or a lacquer has been applied to the color image in the past. 25 Another possibility for
increasing the security of such documents is to use, in addition to the printing method, a further
method for-applyiig imtdyesnforRfationSaiti ahigher sécuritydfrthis ease-iseripficir B #idans of an
inscription laserds deemed tQ bera segyre; 3gdnsariptienmethod o8 acgauntof the passitie high
penetration depth and the irreversible material change, such that in practice color printing is combined
with laser inscriptidn. SHER Aohinatioht i knovii from-tHe ddcuniérit B9 0 53P 488 AT Yor example.
In the method describeg-therein, awelor imagers spht inte twe pertians, namely enlight/dask portion

and a colored portion, wherein the 5 light/dark portion is introduced into an image_carrier with the aid of
an inscription IaggFiﬁkaIE(gunt%}?@it-ﬁr% PRTAnher. he Bhrtid 1hilgetAus Yenrattd 5& e
superimpased conguiently with the color portion, which is printed onto the image carrier for this
purpose. In 10 other words, the printed colored partial image exclusively contains color information,
while the associated light/dark information is contained in the underlying partial image. The two partial
images thus comgplemertt ieach ictherdodarm thes tataldhfosmatido 15 stared 1 Ehe light/dark partial
image introducegl in&fsle irrgaqng]ea%asrrigg:@sa c%l%nt%qeigprgtfénranngrcrer ainggl\f/:eire]éf thesgrigted color
image is removed from the i age Rafrier! Identification is then intended to be poss@le sofey on the
basis of the remaining 20 lightdark partiz magenhatds disaduantageous abautthe neetleod outlined
is, however, that the two partial ima lways.have to be.arrapged.exactly one above another, in
order that%tl%e Zél %ggirea %{?/érlgﬁ?mp%r%%ggna}\%/v%hn(%n?pﬁgt‘éﬁ%eaggﬁfﬁ?mgtiocn%gr?ges.lIlrilglg ﬁﬁs purpose,
either a complex eoordiratiph of thetdata sets forpriptertarut kaser arfangementora no Téss complex

assignment of the. ta pagial ipagesJ one Apgther is Recessary, By VY ;orice  for
printing color images, e.g. dye sublimation printing,

are deemed to Dbe insecure, since the dyes can be

20 removed relatively easily on account of their small
penetration depth. In order to increase the security of

the color image, a transparent laminate or a lacquer

has been applied to the color image in the past.

25 Another possibility for increasing the security of such
documents 1s to wuse, 1in addition to the ©printing
method, a further method for applying image information
with a higher security. In this case inscription by
means of an inscription laser is deemed to be a secure

30 inscription method on account of the possible high
penetration depth and the irreversible material change,
such that in practice color printing is combined with

laser inscription.



30 of markings provided on the image carrier being detected with the aid of optical sensors. The
method described is therefore comparatively complex, particularly if different printing systems have to
be used and coordinated with one another. Moreover, the increase in security is also limited. Since
the colored partial image superimposes the light/dark2partial image congruently, the light/dark 5 partial
image cannot be completely recognized with the naked eye, and so the image information of the
light/dark portiof'¢ah be vedified oatyisaorlys Almanipulation of the ichagerdata coild @xpldit the fact
that only a portign of the image informatian has begn 10.stared igthe Jightidark;partialimage in a
counterfeit-proof manner. This is because it is thus possible to remove the color image and, using a
conventional cof? prifiting8ystem,td pritie alfew £8P imaye havingothesimageriffdimation, which
image 15 then 5PP<§H€‘RSP§§§ thedightidarkpeition, which.has remainedhunchanged. Sucha
manipulation is facilitated in the case of identification documents having photographs owing to the fact
that a uniform ofiéAaEIORDF thePredd: e dise SRR extRAR, Z0lettMRIRqGFEd e case of

photographs. By, virtye «of theshigh similasity; ofthe diffarent photegraphs ameng aneranather, the newly
applied color image can thus be oriented to the more clearly visible parts of the light/dark partial image

(e.g. eyes, nose&; Mistn 86Y); sdcHthBEE VaA preCRESUpBHMpISHIGA OF fite manipliaed colored
partial image with:therexigtingelight/dadepastiahinageds pessible.c 1 Bis g ebjeshof the present
invention to better 30 secure identification documents provided with a color image against

counterfeiting or-fhaRiptistion. PREDbjEt is QkHiEV et By mheand 8F ar tehtifcHtionocument

accordingito clasmeand asmethod fors3beprogucing such arddentificatigredacument ageording to claim

8. The identificationldoc,um nt accord1i:n to the invlention IS %istingauished by t e,f?ct thathit is provided
with two superimposet images, that the inftages are ppliet!ih Separate Work Steps that Afieast one of

the images is 5 present #radormithatisdrotlaccessintenextesnally sthatwonesdfriibd imagestisa

gray-scale |magghggd hat one of the images is a co rém%%?ocoma%rjcsin%boitggolor mfglrmatlon and

light/dark information. 16 The n‘?eafﬁc%&%ccorallﬁa% the invention for pro&ucing aﬁlecfenttl’ ication
document whichlcisproededtwitk dwd supenimposed images i Oistingoished by flvefect that one of the

images is a.gray-scale image, that.ope of the,images is a color image comprising both calor 15
information and)%ig tr/§ark inf%(remat%o%, a% K at tﬁerco oaﬁlmz%tgé31 ?sep%nr%eé %n}tlocgn imlerllge caerrier and the
gray-scale imagenis ¢rtroducediiato antimage carviet by hsddanscofcep Eontrelietblaser dearm 20

Furthermore, the abovementipned gbject i, achigved bymeans of a method for ehegking,sich an
identification document or the like according to claim 11. The method according to the invention for
checking the 1image carrier. Identification 1is then intended to be

possible solely on the Dbasis of the remaining

20 light/dark partial image.

What is disadvantageous about the method outlined is,
however, that the two partial images always have to be
arranged exactly one above another, in order that the
25 desired overall impression with complete image
information arises. For this purpose, either a complex
coordination of the data sets for printer and laser
arrangement or a no less complex assignment of the two
partial images to one another is necessary, by virtue
30 of markings provided on the 1image carrier being
detected with the aid of optical sensors. The method
described is therefore comparatively complex,
particularly 1if different printing systems have to be

used and coordinated with one another.



25 authenticity of an identification document is distinguished by the following steps: irradiating the
identification document or the like with a first checking radiation for the purpose of reading the image
information of the color image, irradiating the 30 identification document or the like with a second
checking radiation for the purpose of reading the image -information of the gray-scale image, reading
the image information of the color image and of the gray-scale image, and evaluating, in particular
comparing, the 35 image information obtained. Advantageous embodiments of the invention are

specified in the ggpendent claims.  The.adyantages and configyrations gxplained; helowdn 5
connection with the method analogaously also apply to the devices according to the invention, and vice

versa. An identificatioh doclfment®ithinGHe meaning'of the TiEhtior I GdEreRE o bEHot only
identity cards 10 oppagsports, het atsoedthei mecord arcdetacantders, suchas, foregxamjde kbank or

credit cards; or the Jike Wwhich, age nat.grnat pimanly psedfor deptification puiposes, Geperally, it s

understood to be a document or record carrier which is provided with images that 15 are intended to
be secured agaitdtAfanigtiation Gt EduntetfeitinSIn thiseG e, an fiagé isi@Rderstbod t6'Be an
optically readablei egpresentation ot infermationn wheseinsthisi20i ean beninypargiean, photegraphs of
persons, national emble raphical security elements, text infarmation or other representations. It is
a basic conceptﬂballI%ﬁéD 1|1n?/}jea%§l8ﬁ toot]gk;%ug th%mf‘g ?ec%ﬁ&l%gf 83%5%%%5%? a1le£prigo{ﬁ:rt%§an#to modify it
in such a way tHatdfte colévimag® ebimprizesEompletelimzge infofrmatiar, that i$ &P saysisdth color and

contrast informatiop, Bds thergfore eentralipgint/efthe invention;preciselyneito usg,any partial 30
images. Since two#r%%%es each havin comé)lete image, information are always present, the latter can

be verified more™si TR thBERRAipTIRHIONE canbe entified fotd asilyfand Sountéifeiting is
made significanthy srore difficult  Inrthrsocase, tHesimagelinformatiegdrona ode image can be

completely or petly sontajned i te.atber image.Inigne aguaniageous embadipent of e inventon,

the 5 gray-scale image comprises all the image information of the color image with the exception of the

color informatioff it ffe tWFiRTage’ AreJdéHticar ol Eeimdye’ difiér o, which image
15 then superimposes the 1light/dark portion, which has

remained unchanged. Such a manipulation is facilitated
in the case of identification documents having
photographs owing to the fact that a uniform
orientation of the head, the size of the image excerpt,
20 etc. is required in the case of photographs. By virtue
of the high similarity of the different photographs
among one another, the newly applied color image can
thus be oriented to the more clearly visible parts of
the light/dark partial image (e.g. eyes, nose, mouth,
25 etc.), such that a very precise superimposition of the
manipulated colored partial image with the existing

light/dark partial image is possible.

It is an object of the present invention to better
30 secure identification documents provided with a color

image against counterfeiting or manipulation.

This object 1is achieved by means of an identification
document according to «claim 1 and a method for
35 producing such an identification document according to

claim 8.



10 merely with regard to the color information, then they are advantageously arranged with respect to
one another in such a way that they are superimposed congruently. For this purpose, the two images
have identical dimensions and are arranged positionally accurately 15 with respect to one another. In
this case, two images having maximum image informatien can be arranged in a particularly
space-saving manner on a carrier. The color image is preferably embodied in such a way that in
daylight it is doriimnanthdisible” focary bbserderc20'eelativectothd undertying-gray-searnimage.

Therefore, exact glignment,of the e imagesyithrespect £ ene another s §ot pecesFamy,
Furthermore, congruent superimposition Is also not absolutely necessary, since the images do not

have to complem&Rt GH& ShotfRP 6 25 181 fotal ifftmaliBs. I SterA&five @Mbodimertt of the
invention, none ¢ threrimagesccontains image irfornadtionesfthe sespective nthermmage. [hsother

words, it is fkewise passible fo 30 prayide the identification doeument; with twa different jmages. This
possibility is not possible in the case of the solution which is known from the prior art in which the
image informatibR oF thetfoPartFdlsmages first has fo cormpleficht 8neBndther #'8rdel i generate
the 35 total image.e Arvemhbodimentof ¢he invention bas proveddobe espaciallyiadyaniageous in
which the color imﬂ%%isitﬁafnsrpnig%ivg toa %?ﬁgiﬂgtr (ialartilgn .trr@to iyadjcait%% 5 the gray-scale image for

checking purposceos hat is Thus achieve reading of the corﬁnglete image information of the

gray-scale image is not impeded by the color image. Particularly simple checking of the authenticity of
the identificationrdecuyraentds therehy 40 moadepassible. dfthgcoler image js-printed ento,an image
carrier by a printer and,theﬁgray-scale ima\%‘e is introduced into an image carrier by means of a

controlled laser ba&H: 15that 58 sayif i 6ther WHHAS the'ifhagRs afe Applied i Separite work
steps, then it is possiblertpasecsuchpgatingianddnsdriptionimethdddwhichdave alreadydieen tried
and tested. in prggtécepgoq_srgguqm%ége qrgsgpt @ygg)t_l% can bqﬁgﬁlggd 20 éybggg_tla.qg using
already existing machines, without relatively high conversion costs ariSing. Preferably, it is the
gﬁayscmeimagEQﬁhmﬁqgges is a color image comprising both “color

15 information and light/dark information, and that the
color image 1s printed onto an image carrier and the
gray—-scale image is introduced into an image carrier by

means of a controlled laser beam.

20 Furthermore, the abovementioned object is achieved by
means of a method for checking such an identification

document or the like according to claim 11.

The method according to the invention for checking the
25 authenticity of an identification document is
distinguished by the following steps: irradiating the
identification document or the 1like with a first
checking radiation for the purpose of reading the image
information of the color image, irradiating the
30 identification document or the 1like with a second
checking radiation for the purpose of reading the image
information of the gray-scale image, reading the image
information of the color image and of the gray-scale
image, and evaluating, 1n particular comparing, the

35 image information obtained.



generated in a form that is not accessible externally. 25 For this purpose, the use of a controlled laser
beam that writes the gray-scale image into the image carrier is particularly suitable. In this case, a
gray-scale image is understood to be an image that comprises light/dark information. In this case, the
number of 30 gray shades is only of secondary importance for the invention; in principle, therefore, the
gray-scale image can also be a black/white image. By way of example, a transparent film such as is
used 35 as one&f e bater tayersoba plastic idermificafion docisnéntds saitablersthé irmdge carrier.
If the transparent filgy g used asacemmon; garrier element for the color image and the gray-scale
image, then the color image is printed onto the transparent film. The gray-scale image is burned into
the film with the aid of the laser beam. Preferably, a further protective 5 layer, for example a laminate
or lacquer layerrisdittedioverthgdeanspatent ikt inyarder 10 protest fieseelesimage okf the printing ink
used for th%color image is 10 transmls%lk\{e to the ch ckln%iadlatlor%used for irradiating the gray-scale

image and if an (i:r?scrlpﬁoﬁ Yaser vlvﬁlch smits frﬁetﬁgosam%nwa\?e?éjﬁl it >fanaglesl(s) used; te otraer of the

"printing processés’ isavhitrary. dic othet wagrds ceittier the color image &ad beiprodueed d5 first or
alternatively the gray-scale Image can be produced first. The optical impression of the visible color
image is identical in both methods. In a further embodiment of the invention, different 20 image
carriers are use8for £8ft irmage dntithe graylstald imfageh i thebilentifieativrndocamernitis

constructed in layered fashion; for gxample, asds efienthe case with Jaminated; ¢ards, dhen different
layers of the cards serve as image carriers for the 25 color and gray-scale image, respectively. The

image cartier foP theROTSHEHHA Gray-28&le Thige AT BE ahSitekredate HroGuctHtheSHrdcess for
producing the seciaity decument. Jhasphy wayaik or credit cards or the like,

which are not or not primarily used for identification
purposes. Generally, it is understood to be a document
or record carrier which 1is provided with images that
15 are intended to be secured against manipulation or

counterfeiting.

In this case, an image is understood to be an optically
readable representation of information, wherein this
20 can be, in particular, photographs of persons, national
emblems, graphical security elements, text information

or other representations.

It is a basic concept of the invention to take up the
25 technology described in the prior art and to modify it
in such a way that the color image comprises complete
image information, that is to say both color and
contrast information. It 1is therefore a central point
of the invention precisely not to use any partial
30 images. Since two 1images each having complete image
information are always present, the latter can be
verified more simply, such that manipulations can be
identified more easily and counterfeiting 1is made

significantly more difficult.



30 example, the film image carrier can be arranged on a carrier substrate that serves as part of a layer
construction of an identity card. However, the image carrier can also already be a finished end
product. When checking authenticity of the identification document, the latter is irradiated with a first
and a second checking radiation, wherein the first ehecking radiation serves for reading the image
information of 5 the color image and the second checking radiation serves for reading the image
information of the gray-scale image. Afterward, the image information obtained is compared, wherein

all of the aboverngntioned mgthod steps, byt inparticular the;camparisen step. £an J0 prggeed in an
automated manner in the corresponding checking device. Since the color image is transmissive to the

checking radiatiBf tHRTradAebthe Graf Fcale'image ¥6r 16 Shedking5urpddest it EAR%t be detected
when such a cheekingradiation iscuseeh Uiz othebwatdss ittis rdt passible tosreadithe imagesinformation

of the colorymage hep ihis.chaeking radiaien is used-The aray;seale imane, hy copjrast s full
readable in this 20 case. Consequently, it is possible to check whether the color image has actually
been applied usiitFsuckFpitingifiRe Whichldre trdnsPissive 6 thePchecRing radfatiof O ficorrect
printing inks werehusedsdhe ealor image covers the underlying gray-scale image and 25 reading of the
complete image information of the gray-scale image is precluded. In other words, it is possible for the
gray-scale image covered by the color image to be made completely visible with the aid of the
checking radiatidf, witkout1he colop #hage eovering 30 image infdrnidtioniofabe gralisdale image.

Th?‘ checlgi@g rafglf@@pyth@tiig@di@ggsd@g QE%Y'%P@? ipage-for cheeking Ryﬁ905€§é% P@ﬁ%@bw infrared
radiation detected by means of an infrared illumination 35system and an infrared-sensitive detector,

e.g. a CCD - 10'F SerfSbF ANhtATANTe used T ifThe Orvided canehast As i alBaie thereto,
checking radiations bavihg athemwaveiengthshernwanetengtip cangesccasdalsobe used tA prerequisite

for this is that th@o\gorkipgi%en\g@%egg,is cogﬁ%spogg@glyimgsd. In, padicular,t is;necessary to

use materials suitable for the checking radiation, in particular for the printing inks of the color image
and the image CatfieRsand Suitabie semstrs fof chBERIAg tRE image fdriatiGit Rave tEby

15 with respect to one another. In this case, two images
having maximum image information can be arranged in a
particularly space-saving manner on a carrier. The
color image is preferably embodied in such a way that
in daylight it is dominantly visible to an observer

20 relative to the underlying gray-scale image. Therefore,
exact alignment of the two images with respect to one
another is not necessary. Furthermore, congruent
superimposition is also not absolutely necessary, since
the images do not have to complement one another to

25 form total information.

In an alternative embodiment of the invention, none of
the images contains image information of the respective
other image. In other words, it is likewise possible to
30 provide the identification document with two different
images. This possibility is not possible in the case of
the solution which is known from the prior art in which
the image information of the two partial images first
has to complement one another in order to generate the

35 total image.



10available. The checking radiation that irradiates the color image for checking purposes is preferably
light visible to the human eye, e.g. daylight. When the identification 15 document is irradiated with
daylight, substantially only the color image is visible to an observer. Preferably, a detector that is
sensitive to both visible and infrared light is used in-conjunction with 20 a light source that emits visible
light together with infrared light. This can involve both artificial light and sunlight. In this case, the color
image and - provided that it is not covered by the color image - at the same time the gray-scale image

as well can be 25detected, Jt a filter that only,transmjtsipfrared light is fitbeﬁdoi@ef&onté)g said detector,

then the gray-scale image can be detected since the color Image is 30 transparent to the infrared light.
As an alternative Th&retc: the infgeacarAgcCatroptiBnally beflumitfated Wit vistilé fight afd with
infrared light. The amage irforreation ofdthectwa-images thusideieeted eanbe camparestwith one
another after thgglumi(glgtior_l gggldeeteg%%n of t%%maggénfggmationé Manipulation ar caunterfeiting
can be identified when eiﬁ1ye_r the color |ma%e IS visible Iunaer the in?rargéjﬁght'or the gray-scale image
is not visible undérthe mfrat&d ight and/driiridemASIBIEhIST elsetheCTO R iR/-ScaleiAti®ye and the
color image do netreontain the expectackinfermatiaRale image is not impeded by

the color image. Particularly simple checking of the

authenticity of the identification document is thereby

10 made possible.

If the color image 1is printed onto an image carrier by
a printer and the gray-scale image 1is introduced into
an image carrier by means of a controlled laser beam,
15 that 1is to say 1f, in other words, the images are
applied in separate work steps, then it is possible to
use such printing and inscription methods which have
already been tried and tested in practice.
Consequently, the present invention can be realized
20 substantially using already existing machines, without

relatively high conversion costs arising.

Preferably, it is the gray-scale 1image which 1is
generated in a form that is not accessible externally.
25 For this purpose, the use of a controlled laser beam
that writes the gray-scale image into the image carrier
is particularly suitable. In this case, a gray-scale
image 1s understood to be an image that comprises
light/dark information. In this case, the number of
30 gray shades 1s only of secondary importance for the
invention; in ©principle, therefore, the gray-scale

image can also be a black/white image.

By way of example, a transparent film such as 1is used
35 as one of the outer layers of a plastic identification
document 1is suitable as the image carrier. If the

transparent film 1is used as a common carrier element



Exemplary embodiments of the invention are explained in greater detail below with reference to the
drawings, in 15which: 20 Fig. 1 showsaschematicillustrationofan identificationdocumentcomprisinga
transparentfilm asimagecarrier(sectional view), 25 Fig. 2 showsaschematicillustrationofan
identificationdocumentcomprisingtwo different image garriers(sectional view), Fig. 3

showsaschematicillustrationofafirst exemplary identification document in daylight
for the color image and the gray-scale image, then the

color image 1s printed onto the transparent film. The
gray—-scale image is burned into the film with the aid
of the laser beam. Preferably, a further protective
5 layer, for example a laminate or lacquer layer, 1is
fitted over the transparent film in order to protect

the color image.

If the printing ink wused for the color image 1is
10 transmissive to the checking radiation used for
irradiating the gray-scale image and if an inscription
laser which emits in the same wavelength range is used,
the order of the “printing processes” is arbitrary. In
other words, either the color image can be produced
15 first or alternatively the gray-scale 1image can be
produced first. The optical impression of the visible

color image is identical in both methods.

In a further embodiment of the invention, different
20 image carriers are used for color image and the gray-
scale image. If the identification document is
constructed in layered fashion, for example, as 1is
often the case with laminated cards, then different
layers of the cards serve as 1image carriers for the

25 color and gray-scale image, respectively.

The 1image carrier for the color and gray-scale image
can be an intermediate product 1in the process for
producing the security document. Thus, by way of
30 example, the film image carrier can be arranged on a
carrier substrate that serves as part of a layer
construction of an identity card. However, the image

carrier can also already be a finished end product.



30 Fig. 4 (fig.3a)andIR light(fig.3b), showsaschematicillustrationofasecond exemplary identification
document in daylight (fig. 4a) and IR light (fig. 4b), - 12 - Fig. 5shows a schematic illustration of a
third exemplary identification document in daylight (fig. 5a) and IR light (fig. 5b), and 5 Fig. 6shows a
schematic illustration of a fourth exemplary identification-document in daylight (fig. 6a) and IR light (fig.
6b). All of the figures show the invention merely 10 schematically and with the essential constituent
parts thereof. Inthigrcaseigeriticad referehbe srmbolsycorrespontlie elerépits haviag ahddentical or

comparable funglign.A5:Fhe sehemali illustration; of,the printer of of thepriating mehed for printing
the color image and the schematic illustration of the laser arrangement or of the methad. for driving the

laser beam, and*&1S8%fe SEHeratiediusTation bPthe CRBEKIRG MethSd or of Hhe 20'EREKNTy device
are dispensed witidsiace this isformation isceither taimifjartb¢heipergen skilfed methecart arfwill become

apparent with syfficient glagty from.the following,description, £5 A sebemalig illystration of an
identification document embodied as an identity card 1 is represented in fig. 1. The identity card 1
comprises a pol§RTeY BarrieP? ah8aCtkansparsht plRREE filti 8 C&8ving s covera§erdmivarranged on

the carrier 2, asdmage caffiefe . Afterward, the image information obtained
is compared, wherein all of the abovementioned method

steps, but in particular the comparison step, can

10 proceed in an automated manner in the corresponding

checking device.

Since the color image is transmissive to the checking
radiation that irradiates the gray-scale image for
15 checking purposes, it cannot Dbe detected when such a
checking radiation is used. In other words, it is not
possible to read the image information of the color
image when this checking radiation is wused. The gray-
scale 1image, by contrast, 1s fully readable in this
20 case. Consequently, it is possible to check whether the
color image has actually been applied using such
printing inks which are transmissive to the checking
radiation. If incorrect printing inks were used, the
color image covers the underlying gray-scale image and
25 reading of the complete image information of the gray-
scale 1image 1s precluded. In other words, it is
possible for the gray-scale image covered by the color
image to be made completely visible with the aid of the
checking radiation, without the color 1image covering

30 image information of the gray-scale image.

The checking radiation that irradiates the gray-scale
image for checking purposes 1is preferably infrared
radiation detected by means of an infrared illumination

35 system and an infrared-sensitive detector, e.g. a CCD



30 for two superimposed images. The two images are applied to the film 3 and introduced into the film
3 in separate work steps. This involves firstly a color image 5 printed onto the surface 4 of 35 the film
3, and secondly a gray-scale image 6 burned - 13 - into the film 3, said gray-scale image therefore
being present in a form that is not accessible externally. in this case, the color image 5 and the
gray-scale image 6 are superimposed. 5 In this case, the color image 5 is applied with the aid of a dye
sublimation prinf&n¥he grajrscale mage s is fttbducedwithethemid ofla¢nean)sifrsred Asser beam

which operates with a;wayelangth of 10643 .and whigh 10 discolars dhe progessed mataral

proceeding from the surface internally by local burning or sooting irreversibly and thus in a
counterfeit-proof fitfhervav e e616Fimage 543 tistiRietiished By GSfact #iat i£15 @omiftises both

color information apd light/dagk infermation. I hecynderlying graysscalg image6. comprises &l the
image information of the color image 5 with the exception of the color information. In order to generate
the gray-scale ifaHe 6> e Eblorithage s 20 ROpretérably conerted intda ghetsce irfidge 6, such

that all the imagednformationwith the exeeptionsef thegaleriinfosmationds maintaingd. kige? illustrates
a further identification document, 25 likewise embodied as an identitﬁ card 1. In this case, different

layers of the ideRbif Cariq, EBRAICER in & Tayeted HEEIbAT sévE asimags carars. ThE Solor image
5 is printed on anruppes layer 7 while dbe gray- sealeimage Grisdntreduceds By neanssefiacontrolled

sensors for checking the image information have to be

10 available.

The checking radiation that irradiates the color image
for checking purposes 1is preferably light wvisible to
the human eye, e.g. daylight. When the identification
15 document is irradiated with daylight, substantially

only the color image is visible to an observer.

Preferably, a detector that is sensitive to both
visible and infrared light is used in conjunction with
20 a light source that emits visible light together with
infrared light. This can involve both artificial 1light
and sunlight. In this case, the color image and -
provided that it is not covered by the color image - at
the same time the gray-scale 1image as well can be

25 detected.

If a filter that only transmits infrared 1light is
fitted in front of said detector, then the gray-scale
image can be detected since the color image 1is

30 transparent to the infrared light.

As an alternative thereto, the 1image carrier can
optionally be illuminated with visible 1light and with
infrared light.



30 laser beam, into an underlying, lower layer 8 directly adjoining the upper layer 7. An exact
assignment of the two layers 7, 8 to one another in such a way that the color image 5 and the
gray-scale image 6 are arranged congruently with respect to one another is not 35 absolutely
necessary, since each image already contains - 14 1 complete image information and an exact joint
view of the two images is not necessary. In order to protect the color image 5, in both cases a 5
protective layer 17 in the form of a transparent laminate is provided above the image carrier of the
colorimage. I hoth.cases, the £0larimags 53 transmissive ta.10 Infrargd radiation serving as
checking radiation for irradiating the gray-scale image 6. Checking the authenticity of the identity card
1 involves irradigfiflg Bfe idefycafd 1with @aRight 25 f6rthe pepose st readingthe ihage
information of the.eplarimage; s.angiriadiatingwith infrared lightfor the purpose of reading the image
information of the gray-scale image 6. In this case, the image information of the color image 5 and that
of the gray-%cale image 6 20 are read with the aid of suitable sensors and fed to an evaluation unit for
evaluation, in partigulan il comparsonfithe image infagmation optainedentified when
Thefirstexemplaryidentificationdocument9 25 illustrated in fig. 3 is provided with a color image 10,
namely the phofograsH of @\Worfi&r. CFhis' e iﬁﬁrm‘é&iﬁﬁ%&%isiﬁi@%rdaflﬁgeht, Hafiffgstftted in fig.
3a. If this documenyif:is drradiated yvithyinfraradtlight.the gray-seale image 14 illustrateddndig. 3b 30 is
obtained, which, with the exception of the color information, contains the same image information as

the color image 10" UpbR%n V&t iatioh Of tHe itHad8infSrmiatiitread Shich Ts dtfected e in
particular irothe dersy ok a £ospatisgs of the imagedniosmatioa®@f do not contain the

expected information.

Exemplary embodiments of the invention are explained in

greater detail below with reference to the drawings, in

15 which:

Fig. 1 shows a schematic illustration of an
identification document comprising a
transparent film as image carrier (sectional

20 view),

Fig. 2 shows a schematic illustration of an
identification document comprising two
different image carriers (sectional view),

25

Fig. 3 shows a schematic illustration of a first
exemplary identification document in daylight
(fig. 3a) and IR light (fig. 3b),

30 Fig. 4 shows a schematic illustration of a second

exemplary identification document in daylight

(fig. 4a) and IR light (fig. 4b),



35 the color image 10 with the image information of the gray-scaleimagel1,thiscorrespondenceis - 15
- ascertained. No counterfeiting or manipulation of the color image 10 is present. Thesecond
exemplary identification document12 5 illustrated in fig. 4 is again provided with the color photograph
of a woman. This image information is visible in daylight,-as illustrated in fig. 4a. If this document is
irradiated with infrared light, the gray-scale image 13 illustrated in fig. 4b is obtained, 10 which
represents a phbtagiraph of a $han An @valudtionasf tve imagde stfornhation redd revedls thiat the image

information does not correspang. Jhe-document 42/0elongs-to aymalg,rerson, The, calogimage 10 was

counterfeited. 15 Thethird exemplaryidentificationdocument14 illustrated in fig. 5, as in the cases
described previously, is likewisefoviddd vt thEhotdgraphiof@-weman. Fhié image information is
once again visible 20 in daylight, as illustrated in fig. 5a. If this document 14 is irradiated with infrared
light, no gr%y-sc]gle image is foyind, as |IIustrq8ted in f,I%. 5b1 herefore, this is 2 countgrfelte document

. ; . . S S a..SC at stratlo o) a Qurt
14 in which only a eolor imagé "Was printed. The counter el’llt-% pr%opgray-scale |mélge, y contrast,

is absent. This is ascertainedekring lanrevalwationidfithe image dformation. The dewrth ekémplary
identification document 15 BO@M%r.at%g ;n fig. . as i@itg%ga§%§ ggs%rg))eg previously, is likewise

provided with the photograph of a'woman. This image information is once again visible in daylight, as
illustrated in fig. 6a. The document 15 differs from the documents represented above in that 35 color

image formatiornand gray-scajg,unage dg ot containdgentieal dmage.ipformation. Instead, it is - 16 -
10 schematically and with the essential constituent parts
thereof. In this case, identical reference symbols
correspond to elements having an identical or

comparable function.

15 The schematic illustration of the printer or of the
printing method for printing the color image and the
schematic illustration of the laser arrangement or of
the method for driving the laser beam, and also the
schematic illustration of the checking method or of the

20 checking device are dispensed with since this
information is either familiar to the person skilled in
the art or will become apparent with sufficient clarity

from the following description.

25 A schematic illustration of an identification document
embodied as an identity card 1 is represented in fig.
1. The identity card 1 comprises a polymer carrier 2
and a transparent plastic film 3, serving as cover
layer and arranged on the carrier 2, as image carrier

30 for two superimposed images.

The two images are applied to the film 3 and introduced
into the film 3 in separate work steps. This involves
firstly a color image 5 printed onto the surface 4 of

35 the film 3, and secondly a gray-scale image 6 burned



provided that a numerical code, in this case the date of birth of the document owner, is written below
the color image. Therefore, a counterfeit would be identified directly upon the absence of the numerical
5 code. If this document 15 is then irradiated with infrared light, a gray-scale image 16 showing the
numerical code is found, as illustrated in fig. 6b. Despiie the fact that, as in fig. 4, color image and
gray-scale image differ from one another, it can be 10 assumed from initial appearances that no
counterfeit is preger. Cosfirdation 6f thisastdtetrant réqaites d vabsequentefalustidredfittie image

information, herg,in particular an evalyationf the nymerigal.cade;and.checking,gfithe date, of birth. 15
Conventional devices for checking the authenticity of identification documents usually already
comprise the assemblied fgceddifry fGHryiltfaiat the ThECKiRG nBtRET BEEdiding ®%Re Snvention, in
particular an 204lkmigatier unit dercigradiating the identification document 1 with a first checking
radiation (e.g. daylight) for the purpose of reading the image information of the color image 5 and/or for
irradiating ﬂ%e identification document 1 with a second checking 25 radiation (e.g. infrared light) for the
purpose of reading theiimageseformatorcof the gray<secale imagers; lanebanvévaluatien anitfor

evaluating, in pariculagor comparing, e image, ipformatign offained. thetefpre, 1o general only an

adaptation of the 30 evaluation algorithms is'necessary for carrying out the method according to the

invention. Deviatibhs FOws e ifipiémehtatiohdutiined byrway of éxdrmplecate ossibleSFHus, for
example, the color;35image.5 can alse be appliadwith the aid of a tifferent-printiag methaed, provided
that the latter permits the - 17 - use of infrared-transmissive printing ink. In another variant, the
gray-scalé fmage'e’ €8 Rotaif "AstEEP 6F 5 Wate JFBIET, Kome Bt SAfAGRInfdmtior tHat is
different from thewoferdmage hrfor example aseriallmaamberpacoahaf arras or saspe other national
emblem or the like. All of the features presented in the description, the following claims and the
drawing may be essential to 10 the invention bothindividua y and in %ny desire )

The color image 5 1is distinguished by the fact that it
15 comprises both color information and light/dark
information. The underlying gray—-scale image 6
comprises all the image information of the color image
5 with the exception of the color information. In order
to generate the gray-scale image 6, the color image 5
20 is preferably converted into a gray-scale image 6, such
that all the image information with the exception of

the color information is maintained.

Fig. 2 illustrates a further identification document,
25 likewise embodied as an identity card 1. In this case,
different layers of the identity card 1, constructed in
a layered design, serve as 1image carriers. The color
image 5 is printed on an upper layer 7, while the gray-
scale image 6 1is introduced, by means of a controlled
30 laser beam, into an underlying, lower layer 8 directly
adjoining the upper layer 7. An exact assignment of the
two layers 7, 8 to one another in such a way that the
color image 5 and the gray-scale image 6 are arranged
congruently with respect to one another is not

35 absolutely necessary, since each image already contains



combination with one another. List of reference symbols 15 1 Identity card 2 Carrier 3 Film

— 14 -

complete image information and an exact Jjoint view of

the two images is not necessary.

In order to protect the color image 5, in both cases a
5 protective layer 17 in the form of a transparent
laminate 1is provided above the 1image carrier of the

color image.

In both cases, the color image 5 is transmissive to
10 infrared radiation serving as checking radiation for

irradiating the gray-scale image 6.

Checking the authenticity of the identity card 1
involves irradiating the identity card 1 with daylight
15 for the purpose of reading the image information of the
color image 5, and irradiating with infrared light for
the purpose of reading the image information of the
gray—-scale image 6. In this case, the image information
of the color image 5 and that of the gray-scale image 6
20 are read with the aid of suitable sensors and fed to an
evaluation unit for evaluation, 1in particular for

comparison of the image information obtained.

The first exemplary identification document 9
25 illustrated in fig. 3 1is provided with a color image
10, namely the photograph of a woman. This image
information is visible in daylight, as illustrated in
fig. 3a. If this document 9 is irradiated with infrared
light, the gray-scale image 11 illustrated in fig. 3b
30 is obtained, which, with the exception of the color
information, contains the same image information as the
color 1image 10. ©Upon an evaluation of the image
information read, which is effected here in particular
in the form of a comparison of the image information of
35 the color image 10 with the image information of the

gray—-scale image 11, this correspondence is
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ascertained. No counterfeiting or manipulation of the

color image 10 is present.

The second exemplary identification document 12
illustrated in fig. 4 is again provided with the color
photograph of a woman. This image information 1is
visible in daylight, as illustrated in fig. 4a. If this
document 1is irradiated with infrared 1light, the gray-
scale dimage 13 illustrated in fig. 4b 1is obtained,
which represents a photograph of a man. An evaluation
of the image information read reveals that the image
information does not correspond. The document 12

belongs to a male person. The color image 10 was

counterfeited.
The third exemplary identification document 14
illustrated in fig. 5, as 1in the cases described

previously, 1is likewise provided with the photograph of
a woman. This image information is once again visible
in daylight, as illustrated in fig. 5a. If this
document 14 is irradiated with infrared light, no gray-
scale 1image is found, as illustrated in fig. 5b.
Therefore, this i1s a counterfeited document 14 in which
only a color image 10 was printed. The counterfeit-
proof gray-scale image, by contrast, is absent. This 1is
ascertained during an evaluation of the image

information.

The fourth exemplary identification document 15
illustrated in fig. 6, as 1in the cases described
previously, is likewise provided with the photograph of
a woman. This image information is once again visible
in daylight, as illustrated in fig. 6a. The document 15
differs from the documents represented above in that
color 1image formation and gray-scale 1image do not

contain identical image information. 1Instead, it 1is



9 First document 10 Color image 25 11 Gray-scale image 12 Second document 13
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provided that a numerical code, in this case the date
of birth of the document owner, 1is written below the
color image. Therefore, a counterfeit would  be
identified directly upon the absence of the numerical
code. If this document 15 1s then irradiated with
infrared 1light, a gray-scale 1image 16 showing the
numerical code 1s found, as illustrated in fig. 6Db.
Despite the fact that, as in fig. 4, color image and
gray-scale image differ from one another, it can be
assumed from initial appearances that no counterfeit is
present. Confirmation of this statement requires a
subsequent evaluation of the image information, here in
particular an evaluation of the numerical code and

checking of the date of birth.

Conventional devices for checking the authenticity of
identification documents wusually already comprise the
assemblies necessary for carrying out the checking
method according to the invention, in particular an
illumination wunit for irradiating the identification
document 1 with a first checking radiation (e.g.
daylight) for the purpose of reading the image
information of the color image 5 and/or for irradiating
the identification document 1 with a second checking
radiation (e.g. infrared 1light) for +the purpose of
reading the image information of the gray-scale image
6, and an evaluation unit for evaluating, in particular
for comparing, the image information obtained.
Therefore, in general only an adaptation of the
evaluation algorithms is necessary for carrying out the

method according to the invention.

Deviations from the implementation outlined by way of
example are possible. Thus, for example, the color
image 5 can also be applied with the aid of a different

printing method, provided that the latter permits the



Gray-scale image 14 Third document 15 Fourth document 30 16 Gray-scale image 17 Protective
layer -18 -

- 17 -

use of infrared-transmissive printing ink. In another
variant, the gray-scale image 6 can contain, instead of
a date of birth, some other image information that is
different from the color image 5, for example a serial
5 number, a coat of arms or some other national emblem or

the like.

All of the features presented in the description, the
following claims and the drawing may be essential to
10 the invention both individually and in any desired

combination with one another.

List of reference symbols

15 1 Identity card
2 Carrier
3 Film
4 Film surface
5 Color image
20 6 Gray-scale image
7 Upper layer
8 Lower layer
9 First document
10 Color image
25 11 Gray—-scale image
12 Second document
13 Gray-scale image
14 Third document
15 Fourth document
30 16 Gray-scale image

17 Protective layer



Claims 1.An identification document (1) or the like, which is provided with two superimposed images
(5, 6), 5 wherein the images (5, 6) are applied in separate work steps, wherein at least one of the
images is present in a 10 form that is not accessible externally, wherein one of the images is a
gray-scale image (6), and 15 - wherein one of thedmages is a color image (5) comprising both color
information and light/dark information. 2. The identification document (1) or the like as 20 claimed in
claim 1, whereirfagleast portions of the image information of one image are contained in the other
image. 3. The identification document (1) or the like as 25 claimed in claim 1 or 2, wherein the
gray-scale image (6) comprises all the image information of the color image (5) with the exception of

the color information. 22, THEeAfificatiphdbcarertehor He likerast3® claiiéed invahy of claims 1

to 3, wherein the images, (5,&4) au;g@Hpgwmpggggggﬂ%@@@gy.mgge-s5.(§be identification document
(1) or the like as claimed in claim 1, wherein none of the images (5, 6) contains image information of

the respectﬁ/e other image. 6. The identification document (1) or the like as claimed in any of
claims 1 to 5, whergindbe grayrscale image £6) i$ preggnt in-a fogpghatdg nataceessible externally.

work steps,

- wherein at least one of the images 1is present in a

10 form that is not accessible externally,

— wherein one of the images is a gray-scale image (6),

and

15 - wherein one of the images 1is a color image (5)
comprising both color information and light/dark

information.

2. The identification document (1) or the 1like as
20 claimed in claim 1, wherein at least portions of the
image information of one image are contained in the

other image.

3. The identification document (1) or the 1like as
25 claimed in claim 1 or 2, wherein the gray-scale image
(6) comprises all the image information of the color

image (5) with the exception of the color information.

4. The identification document (1) or the 1like as
30 claimed in any of claims 1 to 3, wherein the images (5,

6) are superimposed congruently.



7. The identification document (1) or the like as claimed in any of claims 1 to 6, wherein the color
image (5) is transmissive to a checking radiation which irradiates the gray-scale image (6) for checking
15 purposes, in such a way that the color image (5) does not obstruct reading of the image information
of the gray-scale image (6). 8. A method for producing an identification document 20(1)or
thelike,which is provided with two superimposed images (5, 6), - wherein one of the images is a
gray-scale image-(6), ZBrewhedeintonklsfthe imagéedsmasedlor iMage ¢5) céh@rislﬁé(botl@éolor

information and light/dark |qf9rn&a_ttéoﬂn a@d whetein the colar |g@g@l(§) |§I95|?geg OfY0 an | jmage 30

carrier (3; 7) and the gray-scale image (6) is introduced into an image carrier (3; 8) by means of a
controlled laser B@BRR 1120 - iafe metHotr 8 Eleffed ¥ claimss, ittesrercthevimagetdettier (3) for
the color image {ﬁ])aigesimultaneously the image carrier (3) for the gray-scale image (6). 5 10. The
method as claimed in claim 8, wherein the image carriers are different, preferably directly mutually
adjoining Ia@ers(? 8)in the layer construction of the identification document (1) or the 10like. 11. A

method for checking therauthentisity oFar identification.desument (i) gJthe like asiglaimed in any of

claims 1 to 8, comprlsm%the following steps: .
claimed in any of claims 1 to 5, wherein the gray-scale

image (6) 1s present in a form that 1is not accessible
externally.
10
7. The identification document (1) or the 1like as
claimed in any of claims 1 to 6, wherein the color
image (5) is transmissive to a checking radiation which
irradiates the gray-scale image (6) for checking
15 purposes, 1in such a way that the color image (5) does
not obstruct reading of the image information of the

gray—-scale image (6).

8. A method for producing an identification document
20 (1) or the like, which is provided with two

superimposed images (5, 6),
- wherein one of the images is a gray-scale image (6),

25 - wherein one of the images 1is a color image (5)
comprising both color information and light/dark

information, and

- wherein the color image (5) is printed onto an image
30 carrier (3; 7) and the gray-scale image (6) is
introduced into an image carrier (3; 8) by means of a

controlled laser beam.



15 irradiating the identification document (1) or the like with a first checking radiation for the purpose
of reading the image information of the color image (5), 20 - irradiating the identification document (1)
or the like with a second checking radiation for the purpose of reading the image information of the
gray-scale image (6), 25 - reading the image information-of the color image (5) and of the gray-scale

image (6), and evaluating, in particular comparing, the image information obtained.
9. The method as claimed in claim 8, wherein the

image carrier (3) for the color image (5) is
simultaneously the image carrier (3) for the gray-scale

image (6).

10. The method as claimed in c¢laim 8, wherein the
image carriers are different, preferably directly
mutually adjoining layers (7, 8) in the layer
construction of the identification document (1) or the

10 like.

11. A method for checking the authenticity of an
identification document (1) or the 1like as claimed in
any of claims 1 to 8, comprising the following steps:

15
- dirradiating the identification document (1) or the
like with a first checking radiation for the purpose of

reading the image information of the color image (5),

20 - dirradiating the identification document (1) or the
like with a second checking radiation for the purpose
of reading the 1image information of the gray-scale

image (6),

25 - reading the image information of the color image (5)

and of the gray-scale image (6), and

- evaluating, in particular comparing, the image

information obtained.



