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carried randomly overlying fibres. Such fibres are of any desired

10 materiai, such as a plastic, a metal or the like, and they
are embedded in a material which is transparent to a
specific radiation used, such as plastic, glass or the
like, and are securely fixed to the object, such as a docu-
ment, a banknote, a card or a paseport, or also a work of

15 art, a car or any other valuable item. The object is
completely individueliZedfby the fibre pattern, with the
result that the presence of a particular fibre pattern can
be used effectively for protecting the object from forgery
or imitation, and for preventing theft of the object. For

20 this purpose, the pattern formed by the individual fibres
is optically scanned in order to determine geometrical
'configurations of the fibres. Such scanning can be carried
out by examining the essentially three-dimensional fibre
pattern ffom one direction, but it is also possible to scan

25 the fibre pattern ffom several directions, thus obtaining a

' combination of a number of more or less different patterns
still belonging together, which gives a higher degree of
security. Instead of a fibre pattern, also other marks with
an essentially three-dimensional random shape may be used

30 to protect an object from forgery or imitation, such as
grains of sand, one or more crystals, etc. _

The above-described randomly shaped three-
dimensional mark can be placed very simply and at very low
cost on or in an object, and is therefore particularly

35 suitable for use on a large scale, such as for the
protectlon of banknotes, passports and credit cards or'
,similar'cerds for widely varying applications. It goes
without saying that for large-scale applications
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out by-sexam ning.the essentially three-dinensional fibre pattern from one
direction, but it is also possible to scan the fibre pattern from several
ditrections, thus obtaining a conbination of a nunber of nore or |ess

different patterns still belonging together,,which gives a higher degree of
security. Instead of-a fibre pattern al so other marks with an essentially
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invention provides a device comprising at least one
radiation source whlch is designed to emit radiation to a.

10 matrix of radiation detectors, provision being made for
means for placing the object with the mark in the path of
the radiation, a silhouette of the mark being projected
onto the matrix of radiation detectors by the or each
radiation source. In this case both geometrical blurring

15 and deflection blurring of the silhouette generally occur.
However;'éuch types of blurring are simple to correct by
means of suitable processing of the image information '
obtained by means of the radiation detectors, with the
result that a very useful projection of the mark can be

20 plcked up with the dev1ce accordlng to the invention. The
~image information thus obtalned is processed further by
computing means for the purpose of obtaining one or more
security features to be derived from the mark. The method
and device for processing the image information can be

25 selected by the skilled person to suit his needs and
therefore form no part of the present invention.

The matrix of radiation detectors generally is a
‘regular arrangement having a'plhrality of lines and columns
of evenly spaced detectors. However, other arrangements,

30 e.q. circular arrangements, of detectors are also feasible.

‘The means for placing the object with the mark in
the path of the radiation aré well known in the art - e.gq.
| fof_handling credit cards in banking machines - and will
therefore not be described in more detail.

35 ' It should be pointed out that US Patent Specifi-
cation US~A-4,682,794 and European Patent Application EP-A-
0,384,274 disclose devices for reading a code placed in a
‘card by'means of optical fibres. The optical fibres run in
a random manner from a random first point on the side edge
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5 produce a device of the type nentioned in the preanble sinply and
cheaply, so that a sturdy and reliable unit of limted dinensions is
obtained, and to this end the invention provides a device conprising at

| east one radiation source which is designed;to emt radiation to a 10
matri x of radiation detectors, provision being made for neans for placing
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Poventi on. - The TREFTETe fall BPT et PH SEablided (R i apnion
arr angenmentlavig trphsletengy off |amesremdLod sheet of material, such as
a sheet of paper, in which fibres may be present, is
determined. It is a question of'measurinq an average
translucency over an area containing a large number of
fibres; the geometrical configurations defined by the
15 individual fibres play no role whatsoever.

Thé dévice preferably comprises at least two
radiation sources, which are designed to emit radiation
from different directions to the matrix of radiation - _
detectors. In such an arrangemerit advantage is taken of the

20 fact that the mark is three-dimensional, the silhouettes of
the same mark from different positions producing different
geometrical configurations on the matrix'of'radiation
detectors. The combination of the different geometrical
configurétions is completely characteristic of the mark,

25 which is therefore impossible to forge. If it is ensured

" that the wavelengths of the radiation emitted by the
radiation sources differ from each othér; various
silhouettes can be picked up simultaneously and can be
distinguished from one another easily by means of suitable

30 imége processing techniques, with the result that the
5canning of the mark can be carried out quickly from
different directions. ' -

In a preferred embodiment the device according to
the invention comprises means for changing the position of

35 the radiation source relative to the radiation detectors.
The radiation source can thus be placed in, for example,

" two different positions, in each of which the silhouette of
“the mark on the matrix of radiation detectors is
determined. ' |
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of evenly.*spaced detectors. However, other arrangenents, 30 e.g. circular
arrangenents, of detectors are also feasible. The neans for placing the
object with the mark in the path of the radiation are well known in the art
- e.g. for handling credit cards in banking amehines - and will therefore
‘not be described in nore detail. 35 It should be pointed out that
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10 The radiation source is pfeferably designed to emit
radiation with a wavelengfh in the near infrared. A good
separation of the radiation emitted by the radiation
source(s) and the diffuse'light from outside the device can
be’achieved'in this way, for example by using a spectral

15 separating filter for the radiation detectors, or by making
the object itself hold back the diffuse light. This measure
also makes i; possible to incorporate the mark in a
transparent material which may be transparent to radiation
in the near infrared, but which absorbs visible light. This

20 means that the mark can be concealed in an object. The
wavelength of the radiation is expediently 800 - 1000 nm,
and preferably 950 nm. |

A particularly suitable radiation source is a
radiation-emitting diode (Light Emitting Diode (LED);

25 Infrared Emitting Diode (IED)). Such a radiation source is

" small, simple and cheap. _
The distance between the mark and the radiation
detectors is preferably less than 3 mm, and in particular
less than 1 mm. This means that a sufficiently sharp

30 silhouette of even very fine_details, for example with

_ transverse dimensions of the order of 0.04 mm, can be
expected on the radiation detectors, bearing in mind the
geometrical blurring and deflection blurring which occurs.

It has emerged from experiments that in an optimum

35 configuration the distance between the radiation source and
the mark is at least approximately equal to the distance
between the mark and the radiation detectors. in this way
an enlargement of the silhouette to dimensions which are

considerably greater than those of. the original mark is
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10 the translucency of an area of a sheet of material, such as a sheet of
paper, in which fibres may be present, is determned. It is a question of
measuring an average translucency over an area containing a |arge nunber of
fibres; the geonetrical configurations def+ned-by the 15 individual fibres
play no role whatsoever. The devi ce preferably conprises at |east two
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) 10 is provided with a radiation conductor of a solid material
for conducting the radiation from the radiation source to
the position of the'mark, and/or a radiation conductor of a
solid material for conducting the radiation from the
position of the mark to the radiation detectors.

15 .~ In an advantageous embodiment the device is used to
scan a mark consisting of a number of randomly overlying
fibres. _

The invention is explained with reference to the
appended drawing, in which:

20 " Fig. 1 shows the geometry'of.a mark consisting of a
pattern of a number-of.randomly overlying individual fibres
on a greatly enlarged scale;

Fig. 2 shows a card with a fibre pattern;
Fig. 3 shows a.painting with a fibre pattern;
25 Fig. 4 shows diagrammatically in side view a device
. according to the invention for scanning the fibre pattern
of the card according to Fig. 2; -
Fig. 5 shows diagrammatically in side view and
partially in cross-section a device according to the

30 invention for scanning the fibre pattern of the painting
according to Fig. 3; |

Fig. 6 shows diagrammatically in side view and
partially in cross-section another embodiment of the device
according to the invention; , |

35 Fig. 7 shows diagrammatically in side view and'
partially in cross-section yet another embodiment of the
device acéording'to thé invention;
! Fig. 8 shows diagrammatically in side view and

partially in cross-section aqaih another embodiment of the



t he invengtion conprises neans for changing the position of 35 the radiation
source relative to the radiation detectors. The radiation source can thus
be placed in, for exanple, two different positions, in-each of which the
sil houette of the mark on the matrix of radi ai-on detectors is determ ned.
-4- In another preferred enbodi nent the device according to the invention
conpri ses one odevikce @micoogddngr tr itdwes ineentdbingctindg t he radi ati on com ng
fromthe radiati on sour [ r r:adiat,i ct.qr These
mrrors or prisnms can bggﬁéeg %@%ﬁ%ﬂ%&ﬁﬁ%ﬁ?ﬁ Efﬁﬁﬁﬁéﬁﬁbgsgﬁhﬁgeﬁiﬁﬁﬁb nor e
freedom as rega@stiffd lyhdpe caossreegdiiofe anTid teirnagiyeoempoddmentapfalthe
be used for nmekigasiQRe Jcadr@liine tTOHhee iPheH¢adnseveral radiation beams. 10

The radi ation source i's _preferably designed to emt radiation with a
wavel ength i t he neariﬂ%I%Q%uYa€QQ§§DquyﬁﬁﬁaﬁﬁﬁhséﬂetW@fﬁéﬁpgﬁiSHmQFFFted_
by the radiati oredaitec &fcs )s iarid alrh @ 1dinelnitse o glllemlente atthi de stilmd 1devi ce
can be achieved g dfic "+ HolgrP i H e B6143W1%e? thREGER is defined as
| consisting of a pattern of fibres, it should be understood
that other marks having an essentially random

10° three-dimensional shape may also be employed to protect an
object against forgery. All such marks can be scanned with
the device according to the invention.

Fig. 1 shows a_pattern'z_of fibres 4 lying randomly
over one another. The fibres 4 can be of different

15 materials from each other, and the transverse dimensions of

' the fibres 4 can also differ from eaéh other. Thé fibres 4
define a number of different fixed geometrical
configurations through the fact that'they are incorporated
in a transparent base material 5 which encloses and

20 supports the fibres. The fibres 4 are visible from a
surface of the carrier material 5, and cén be detected
optically from said surface through the transparent
material 5, in order to determine the geometrical
configurations of the fibres 4. In a particular application

.25 the fibres can have transversé dimensions of 0.04 mm and
are made of, for example, a polyester core with a polyamide
coating. The fibres 4 can form part of a nonwoven.

Fig. 2 shows a card 6, for example a credit card,
an admission pass or the like, which is provided with a

30 fibre pattern in a window 8. The window 8 is filled with
‘transparent material 5 in which the fibres 4 are embedded.
The fibre pattern 2 can be detected both from the front and
from the back of the card 6 by placing a light source at
the opposite side of the card 6. “

35 Fig. 3 shows a painting 10, in which a fibre
pattern 2 is provided near a corner in a recess 12. The
fibre pattern 2 in the painting 10 can be detected only
f£from the side shown in the figure, for which purpose 'a

~background which contrasts-with the fibres 4 is provided



15 separating filter for the radiation detectors, or by making the object
itself hold back the diffuse light. This measure also nmakes it possible to
incorporatée the mark in a transparent material which nmay be transparent to
radiation in the near infrared, but which absorbs visible light. This 20
means that the mark can be concealed in an object. The wavel ength of the
radi ation is expediiag ltheg@dbrel@attemn.and preferably 950 nm A

particularly suitable rquatlogﬁgwgrge§a§ta°@adh@tgqaeegftkhggcgkgd% olel ght
Emitting Diode gLED) 25 I'nfrared Emtting Diode (I1ED)). Such a radiation
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fron1exper|nents in an optinmum 35 configuration the di stafnce between
the radiation sG@ﬁb§a§dGﬁHm@ ﬁﬁwﬁcﬁslétaméa eappAdatirneAeteghar matrix
di stance betweenasgt %affﬁl’t'heali'@dtﬂ&%1bald|b@hh1\0llsdat1%b(tba aknthll giw@¥ Attern

enl argement of Uhe SIEROUEHRY § MR 2A8a M in the result that a
silhouette of the fibre pattern is produced on the -
radiation detector hatrix 18 and can be read. If desired,
‘different silhouettes of the three-dimensional fibre
pattern 2 can be projected onto the radiation detector

15 matrix 18 by moving the radiation source in the direction
of one of the arrows 22. The distance between the radiation
source 14 and the fibre pattern 2 is, for example, _
approximately SQ'mm, while the distance between the fibre
pattern 2 and the radiation detector matrix 18 is, for

20 exanmplé, approximately 1 mm, with an éverage fibre
transverse dimension of 0.04 mm and a fibre pattern surface
area of the order of 1 mm’.

Fig. 5 shows on an enlarged scéle a part of the
cross-section of the painting 10 at the position of the

25 recess 12 with the fibre pattérn 2. The radiation source 14
projects a radiation beam 16 onto the fibre pattern 2,

- which radiétion is reflected behind the fibre pattern'onto
a reflecting surface 24 and is intercépted on the radiation
detector matrix 18. Through parallax phenomena, in the case

30 of a reflecting surface 24 two silhouettes of the fibre

' pattern 2 which are staggered relative to each other will
‘appear on the radiation detector matrix i8.
Fig. 6 illustrates the construction of a device
similaf to that according to Fig. 4, however, in Fig. 6 two

35 radiation sources 1l4a and 14b are used. The silhouettes of
the fibre pattern 2 obtained on the radiation detector
matrix 18 by means of the radiation beams 16a and 16b
coming from the radiation sources 14a and 14b respectivély
can be picked up either in succession or simultaneously. If



consi deraply greater than those of the original mark is -5- avoi ded,
with the result that the sensitivity of the device to both the distance of
t he object fromthe radiation detectors and the di stance of the radiation
source fromthe radiation detectors can be omgde very low. 5 In a
sinple, sturdy and cheap embodiment the radiation detectors formpart of a .
CCD (char ge- coupliettedevipC &limuAthaebusllygr by sedtaate deagenpebcbbeidgvi ce
according to the |nv§pt|o$a%%q ge %tglned Et salg Q§V|%e 10.lbs gr§V|ded :
with a radiati ofPESREFCTOMAOF 185 5Ny SRRAEATAPTY 8F EBRaT¥Pi fG ' PRESFEEPat i on
from the radi at ifcmoms eache dtherhe Igodist dscoposisdbiker ko maeotha radiatiion
conductor of a galhdabgrl gl %b?%%@g”eh% tr%i%g%ﬁt b@Nal h?%‘fkl}‘ént
position of the mark to the radiation detectors. . I'n~an
advant ageous Sentadiedengthhe wd&hi thei egudd thasciheasrrrratinsi sfi fheof a
nu][rber of randﬁ@mh%%rtdlaélsgqsf ihm@3 irika,i ﬁn@m kpR iraqguRiadhnadtectdrs are
reference to the e raw I,n I ch: - C s .
SR suiva qe %o d%stnguishwge%ween the radiations with
different wavelengths. :
In Fig. 7 use is made of a single radiation source
10 14, the radiation of which is directed at two mirrors or
.prisms 26 and 28 set up at different places. In this way,
as in Fig. 6, two radiation beams 16a and 16b directed at
the fibre pattern 2 are obtained.
In the embodiment according to Fig. 8 the radiation
15 beams 16a and 16b are obtained by directing the radiation
beam coming from the radiation source 14 at a mirror 30
which can be tilted out of the position shown into the
position indicated by a dotted line, with the result that
the radiation beam coming from the radiation source 14 can
20 be directed alternately at the mirror 26 and the mirror 28.
It will be clear that, as Fig. 9 illustrates, the
radiation coming from a radiation source 14c can be
transmitted also by means of solid-state radiation
conductors 32 and 34, such as optical fibrés, to the
25 position where the fibre pattern 2 is located and from the
position where the fibre pattern 2 is located to the

radiation detector matrix 18.



26 - . Fig. 1 shows the geonetry of a mark consisting of a pattern of

a nunber of randomy overlying individual fibres on a greatl m m ul
stale; Fig.. 2 shows a card with a fibre pattern; Fig. 3 s_howam mlm uu |I|“!I|
with a fibre pattern; 25 Fig. 4 shosws-diagrammatical ty Fn side *°
view a device according to the invention for scanning the fibre pattern of
the card according to Fig. 2; Fig. 5 shows diagrammatically in side view.
and partially in cross-section a device agg@kfisng to the 30 invention for
scanning the fibre pattern of the painting according to Fig. 3; Fig. 6
shows diagranmatically in side view and partially in cross-section anot her

enbodi ment of tihe devi TewiEOrthMddte inlith inYy §HIPBne3Dr more diffdrent
I N cross-section ye
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embodi ment  of thgngpafisnt material (5) and securely fixed to an object
5 (6; 10), characterized by at least one radiation source
(14; 14a, 14b; 14c) which is designed to emit radiation
(16; 16a, 16b):t6 a matrix (18) of radiation detectors
(20), provision being made for means for placing the object
(6; 10) with the mark (2) in the path of the radiation, a

10 silhouette of the mark being projected onto the matrix of
radiétion detectors by the or each radiation source.

2. Device according to claim 1, characterized in that
the device comprises at least two radiation sources (14a,
14b), which are designed to emit radiation from different

15 directions té the matrix (18) of radiation detectors (20).
3. Device according to cléim 2, characterized in that
the wavelengths of the radiation emitted by the radiation
sources (14; 1l4a, 14b; 14c) differ from each other.

4. 'Device'according to any of the preceding claims,

20 characterized by means for changing the position of the
radiation source'(14) relative to the radiation detectors
(20). |
5. Device according to any of the preceding claims,
characterized by one or more mirrors or prisms (26, 28, 30)

25 for reflecting the radiation (16; 16a, 16b) coming from the
radiation source (14) via the mark (2) to the radiation
detectors (20). _ | '

- 6. Device according to any of the preceding clainms,
characterized in that the radiation source (14;-14a, 14b;

30 146) is designed to emit radiation (16; 16a, 16b) with a
wavelength in the near infrared. |
7. Device according to claim 6, characterized in that
the wavelength of the radiation is 800 - 1000 nm, and
preferably 950 nm. ' o '

35 8. Device according to any of the preceding claims,

- characterized in that the radiation sourcé (14; 1l4a, 1l4b;



devi ce- agctording to the invention; and Fig. 9 shows di agrammti cal
side view and partially in cross-section an alternative enboFl’ |!| II mullll
devi ce according to the invention. 5 - I'n the various

same reference nunbers relate to simlar el aoerts or elenments with a
simlar function. Although in the following the mark is defined as :
consi sting of ad4ut tiey m ofadidirien-enitghing dlimsleunder st ood that other narks

having an essenjially r LAV EE |g@ )}pr% t%r{;%lgﬁ_, rrar 16}{ Q:bfxms,

enpl oyed to protect an object agal nst S can

scanned with tHEhar@agEer Ja?cﬁf%r-"en fdrato t%}'fﬁa Jrﬁl'émcﬁnrbeqﬁ{qyn thehdrka (Fat tadrch
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supports the fibres. res are VISI rom a sur ace of
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transparent rratafﬁ;sxaéxﬁnaﬁéwrétﬁiai dlaifd MR dfie IR e mark (2)
conflguratlons of the fibres In a artlcular application

10 and the radlatlon detectors (20).

11. Device according to any of the preceding claims,
characterized in that the radiation detectors (20) form
part of a charge-coupled device (CCD).

12. Device according to any of the preceding claims,

15 characterized in that it is provided with a radiation
conductor (32) of a solid matérial for conducting the
radiation from the radiation source (14c) to the position
of the mark (2)

13. Device according to any of the preceding clainms,

20 characterized in that it is provided with a radiation
conductor (34) of a solid material for conducting the radi-
ation from the position of the mark (2) to the radiation
detectors (20). - |
14. Device according to any of the'preceding claims for

25 use with a mark (2) consistihg of a number of randomly
overlying fibres (4).



25 the fibres can have transverse dinmensions of 0.04 nmand are nade of,
for exanple a polyester core with a polyanlde coatLQg,—I%ﬁ##F%F%S”ﬂ’gan

formpart of a monwoven,Fig—2shows a card 6, forl qxayg«éFa\éﬁéﬂ% ar d,
an adni ssion pass or the like, which is provigded wifh a 3€}iﬁhﬂsf*é)pau_e¥n in

iEi cei ‘wi t h transpar ent snetEeriar=5 1 n which the

a wi ndow 8. The Wi

fibres 4 are enbe ” pattern 2 can -be detected both fromthe
front and fron1th ard 6 by a light source at the
opposite side of the card ﬁ%ﬁu&&s hows a painting 10, in
which a fibre pattern.2 is prow ded near a cornér in a recess 12. The fibre

pattern 2 in the painti fg l0ecpg R deLaohe oplun' 600" Lo sl 0oaehRDLRE

the figure, for which purpose a roun i ch contras
4 is provided d1r¢ctb@h$nﬂhﬁhge?mﬁFélﬁaitE@ﬁteFﬂg°f4asﬁ@%b G2hapeing the

si de of the cargdafaghl{l ghaﬁeenlﬁntﬁﬁééraeﬂeﬁs%ﬁs ahe géyhgeemméa&@d in a
conprises a hou5|ng 13°in i ch g card | ac

5
radi ati on sour cEr? sP@EEﬂtaQaEﬁrEE (Qhi 2RISR 5?%?%0? 2e@ to an object
5 (6; 10). A radiation source (14; 1l1l4a, 1l4b; l1l4c) is designed

to emit radiation (16; 16a, 16b) to a matrix (18) of
radiation detectors (20) Means are prov1ded for plac1ng
the object (6; 10) with the mark (2) in the path of the
radiation (16; 16a, 16Db) fdr projecting a silhouette of the

10 mark onto the matrix of radiation detectors by the or each
radiation source.



beam 16 ot uniformradiation onto a matrix 18 of radiation detec
The card 6 is placed in such a way between the radi atk T CE
radiation detector matrix 18 that the radiation beamiji SH@ $eet e
fibre pattern 10 2 in the window 8 of the card, vvith}.the__#_‘*ﬁ_{ﬁf_;j
silhouette of the fibre patterpn is produced qn the r dFATT on r
matri x 18 and can be reaq. If ’d'e,éir,'edhdiffer' si | houettes of the

t hree- di mensi onal fibre panyAyn |2 g¢anibe projsbeed ont o tDe I atisBhdcOths B
detector 15 matri X8 b e/ﬁt‘ © een Replaced
4 il
80 _+ whi-l e the

a.". he fladiet e Sourc t he di i
Ji st arephet e ’ﬂfﬂ ragkation source”m,
exanplLed aprp .gm y
between the fibre p#ide i'- ﬂu dg€ector matrix 18 is, for 20
exanpl e, appr oxi malery ay@ J‘n’ fifd®, transverse di nensi on of
-’ Lac hg oxder of 1 [err] Fig. 5

0.04 mmand a fibre '-N d
shows on an enl ar ged 7 S d d-section of the painting 10
at the position of-1#e ecesp 1P c-pre pattern 2. The

radi ation source 14 pifec a rhdifa 1%ontothefibre pattern 2,
which radiation is regfdected\pehf nqd tNg N f ef Dattern onto a reflecting
surface 24 and is intercepted®on the ai #n detector matrix 18. Through
paral | ax phenonena, in the case' ' H¥ /

one of the arrows 22\ y#t
fibre pattern 2 is, £




30 of areflecting surface 24 two silhouettes of the fibre pattern 2 which
.are staggered relative to each other will appear on_the radiation det ect or
'matrix 18. Fig. 6 illustrates the construction of a deV|cersJ ar_t t hat
'according to Fig. 4, however, in Fig. 6 two 35 radlatloh gg tﬁ%a and

. 14b are used. The S|Ihouettes of the fibre pattern&;iebtar he
:radlatlon detector matrix 18 by nmeans of the radiation beans . 16a and 16b

conming fromthe radi ati ¥asources and 14b nrespecti vel Tt‘ern_b‘e_p‘l—d(e‘d-trp_'

‘ei ther in succession or_ginultane 3 “cked up sinul taneousl

sui tabl e i rage processi QpeLati o handl g separation e“Rﬁlmmd
si |l houettes from each ot her. H\J\S a-lgo__g ¥ e to make t he II MI“i
sources l1l4a and 14b each em t radfétmoqro € 26 ent 5 wav

the result that the separat| of Lhe'SFThs es is sinplified, when the
radi ation detectors ¢4 SU|Lab+ Ln—dr§flng' between the radiations with
di fferent wavel engt hs. Fg "7 use is geal of a%ﬁiﬁon sour ce
10 14, the radiation of which is directed dt--two or prisms 26 and.
28 set up at different places. In this may,

thehilig




as in"Fig. 6, two rad| ation beans 16a and 16b directed at the—%thﬁe—pai—teﬁﬂ—_
2 are obtained. In the enbodi nent according to Fig. 8 th# radiatianitSii=cyT ﬂ

beans 16a and 16b are obtained by directing the radlat|0n|bean]QOH%ﬂgt%Eon1
the radiation source 14 at a mirror 30 which can be tiltedpewt. af. thek ;
position shown into the position indicated by a dotted | iine—wththe=
result that the radiation beam com ng—+em the radi ati on source 14 can 20

be directed al$eanmning yeyticehe nmirror 26 and the mirror 28. It will be
clear that, as Fig. 9 illustrates, the radiation comng froma radiation

source 1l4c can be tranz}lE mtted also&g means of solid-state radiation
conductors 32 and 34 cANYEnEEen EHlates o a; deyhee Jipr determéninger e t he

fibre pattern Erdm;dn@caredoaeddirtﬁndﬂuadﬁ@&btheﬁswtﬁﬁfyédmét&haéﬁ pattern 2

is located to drafigt Lo tg&t vic
for deternini nﬁﬁfecr c'):‘;i"nplc‘)’%eho{r;lag}2 ﬂfrré?' k“)iﬁl re ?%nlanﬁ ér‘rﬂ???’c
pattern of a r%smhgdﬁi%dww té’ﬁaﬁéﬂrﬁhttm#%‘#kﬁl{mgl sasurely bei ng
enbedded in a.flxed to an object.

From International Patent Application WO-A-91/19614

3 I3 ! L3 (] ' 3
1t 1s known to provide objects br articles for security

purposes with a unique mark in the form of a number of
randomly overlying fibres. Such fibres are of any desired
material, such as a plastic, a metal or the like, and they
are embedded in a material which is transparent to a
specific radiation used, such as plastic, glass or the
like, and are securely fixed to the object, such as a docu-
ment, a banknote, a card or a passport, or alsoc a work of
art, a car or any other valuable item. The object is
completely individualized by the fibre pattern, with the
result that the presencé of a particular fibre pattern can
be used effectively for protecting the object from forgery
or imitation, and for preventing theft of the object. For
this purpose, the pattern formed by the individual fibres
is optically scanned in order to determine geometrical
configurations of the fibres. Such scanning can be carried
out by examining the essentially three~dimensional fibre
pattern from one direction, but it is also possible to scan
the fibre pattern from several directions, thus obtaining a
combination of a number of more or less different patterns
still belonging together, which gives a higher degree of
security. Instead of a fibre pattern, also other marks with
an essentially three-dimensional random shape may be used
to protect an object from forgery or imitation, such as
grains of sand, one or more crystals, etc.

The above-described randomly shaped three-
dimensional mark can be placed very simply and at very low
cost on or in an object, and is therefore particularly '
suitable for use on a 1af§e scale, such as for the
protection of banknotes, passports and credit cards or
similar cards for widely varying applications. It goes
without saying that for large-scale applications



charaéterized by at |east one radiation source (14; 1l4a, 14

tranéparbht natérial'(S) and securely fixed to an object 5 U
D14CF~ g\/n
designed to emt radiation (16; 16a, 16b) to a matrix (18) gl

| ~ REfbf CEMENT SHEET

detectors (20), provision being nade for neans for placing the object (6,
10) with the mark (2) in the path of the radiation, a 10 sil houette of the
mar k being projected onto the matrix of ramfyzcwldetectors by the or each

radi ati on source. 2. EEVlge accordlng—to—t1a|n11 characterized in
that the device conpriseg at Jo4dt. Awo radi atlilop sources (14a, 14b), which
‘are designed to emt rad aNAY f orndn ferent JAS#dirrecti ofs to the matrix

(18) of radiation dgfecto 8 E acc Ing to claim 2,
characterized in that ' i"‘}”euh.t+on emtted by the,

radi ati.on sources (.14 “.'!i.. g each ot her. 4.

Devi ce according to 6 20 characterized by neans
for changing the pos' e 14) relative to the
‘radi ati on detectorsS TZ0A ¥ X r:rr|ng to any of the preceding
clainms, characterized prJ snms (26, 28, 30) 25 for
reflecting the radra o- g em t he radi ati on source
(14) via the mark (2) 7t NG or§4(20)




6. -° Device accord| ng to any of the preceding clainms, char a‘ﬁtmﬂﬁ@&MﬁNTSHEET
that the radiation source (14; 14a, 14b: 30 14c) is desi gned tg enit=g FEB 1096

radi ation (16; 16a, 16b) with a wavelength in the near i'nfraref.Dale ...

Device according to claim®6, characterized in that the wavel en te
radiation is 800 - 1000 nm and preferably 950 nm 35 8. Devi ce
according to any of the preceding clains, characterized in that the

radi ation source (14; 14a, 14b; - 10 - 14c) is a radiation-emtting

di ode. 9. Device according to any of/2he preceding clains,
.characterized in that th%él stance t ween t he k (2) and the radi ati on
detectors (20) is less th 3 mm 5 prgfera |l ess than 1 nm 10.

‘Devi ce according to any .hg_prec di ng ckai e,/ characterized in that the
idi stance between the radi atIO'h\SD'U‘I‘ L14; ¥ 14b; 14c) and the mark (2)
is at |east approximtely equal to The di SrkiEH b2
the radiation detectors (20).% ,,DeV'PGe &ording to any of the
precedi ng cl ai ns, %b ”,—’ i

-
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chatacterized in that the radiation detectors (20) f0r”1pa%PRQbLﬂC:MENTSHEET
\

char ge- coupl ed device (CCD). 12. Devi ce according to a of t ﬁ
preceding clains, 15 characterized in that it is provided DaequLngfégjﬁﬁﬁ
conductor (32) of a solid material for conducting the radi tan—from-the

radi ati on source (14c) to the p05|t|ogcghN;§e gggEg§2) Devi ce
according to any of the preceding cl ed inthat it is
provided with a radiation conductor (34) @BsTRMIT d nmaterial for conducting
the radi- ation fromthe position of the mark (2) to the radiation

detectors (20). 14. Devi ce according to any of the preceding clains for
25 use with a mark (2) cPeviceifigr odetermiming of romneiver gr oware \diffdrdntes
(4)- directions the geometrical pattern of a mark (2) being

randomly shaped in three dimensions and being embedded in a

- transparent material (5) and securely fixed to an object
(6; 10). A radiation source (14; 14a,.14b; l4c) is designed
to emit radiation (16; 16a, 16b) to a matrix (18) of
radiation detectors (20). Means are provided for placing
the object (6; 10) with the mark (2) in the path of the
radiation (16; 16a, 16b) for projecting a silhouette of the
mark onto the matrix of radiation detectors by the or each
radiation source.

_Figure 6



