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DI.SCRI M NATI NG AUTHENTI CITY OF CARD Field of the Invention The present

invention relates to an apparatus for mmmmmmmwm g 5 authenticity of a
:card having a hol ogramon which an i ma ird patterns is forned.
Description of the Related Art Up to now, asishown in Fig. 1, there is

known a card 1 such as a 10 credit card, for _exanple, on which a hol ogram
seal 2 is prARPARATHRF QB BISGRIMINADING AUTHENAIOITYOFREED: based on

grid patterns 3. The hologramseal 2 is used to discrimnate authenticity
of the card 1. In the past, the authenticity of the card has been

di scri m nat ed % lnaked_ eye, however, it is objectively difficult to

di scri m hdeld effhe InyeptioRent i city of the card 1 because the i mage 4 may be
varied in respgpse to a . directjon of incident light onto the card or there
may be scratch Presend inyenfiopcrelages o @b anparabys fon disrimmating ne

authepticity of the card fhere iis being devel oped an appayatus for
di scrf m ARTARESIHY IR pesd haingsp hologram ARIEHH: aH-mage bassh an rd

measurin ami.s .projected onto the hologramseal 2, a reflected
diffract%@%%rpaﬁ?ﬂgyygﬁ on the neasuring beam reflected on the hol ogram
seal 2 is received by a light receiving elenment and then the authenticity
of the card is discrimnated on the basis of a peak strength of |ight

enel Ut Bl gcel] el ed, 1 fraction Tight, & 25 position
and so on (for [?ﬁ( %(r)mrlo%if, as %hg%%a{]neﬁg.lait nére'Ai‘%plltxilgv%}li 5(1) r(‘:all'\g) 1 s&&? (a)afsl:«iL 8067).
10 credit card, for example, on which a hologram seal 2 is provided. The
hologram seal 2 is formed with an image 4 based on grid patterns 3. The
hologram seal 2 is used to discriminate authenticity of the card 1.
In the past, the authenticity of the card has been discriminated by
naked eye, however, it is objectively difficult to discriminate the
15 authenticity of the card 1 because the image 4 may be varied in response to
a direction of incident light onto the card or there may be scratch on the
card.
Recently, to objectively discriminate the authenticity of the card 1,
there is being developed an apparatus for discriminating authenticity of
20 card in which a parallel beam as a measuring beam is projected onto the
hologram seal 2, a reflected diffraction light based on the measuring beam
reflected on the hologram seal 2 is received by a light receiving element and
then the authenticity of the card is discriminated on the basis of a peak
strength of light intensity distribution of the reflected diffraction light, a
25  position of center of mass the distribution, a width of its spread, number of
peaks and so on (for example, see Japanese Patent Application No.

2000-118067).
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1 IY=IR~I YIAVNf | t] ~ *000002* By the way, in the card 1 there are ones of
formng a plurality of 1images by varying an arrangenent-form ng direction
of diffraction gratings of consisting grid patterns 3 in order to prevent
-a counterfeiting. Fig. 2 shows a rectangul ar shaped hol ogram seal 2 on
which three 5 kind of inages are forned based on three grid patterns 5 - 7
conposed of diffraction gratings, for exanple, with different pitches, and
“Fig. 3 (a) shoRy thtWayade thepeandldheraarg-onespaf farming apluklityi of r act i on
gratings,which are forned along a direction, perpendicular, to one si de 2a
of the r HRAERAY DY YaryiM: BB ATTBNESIERESUANIng dirgctipn of diffeacti tionpgratings . Fig.
3 (b) sho an 10| based on the grid pattern Ihat S corrposed of
di ffract Pﬁgprbsﬂ%ﬁmﬁ&‘ Rﬂgg%“sa F’éﬁﬁ@%?ﬂg?e&eﬁg BitYI8i s the same

e i S R e W T
D artbenbind 06 iFagss Areccrren basadef dhnes i prli&ndd ad samapowd phe gri o
bt v de RO i’fi&r%ﬂquzg agile; Refh Efderent o Owé,?h agtene
iﬁ%%zgoiliég%p%ﬁa?e fgﬁ:ﬁg{ BatER 'Pﬁga‘ﬁégf ﬁtrﬁct}%gfféﬂ%gﬂﬁ@iﬁ W?l’%egets he

ar raﬂgeh F’q%na}r?r(tﬁgta?\ir@gﬂange@en&?‘?’fl???n 8}% ft %f:?h“dqjg@ga‘?%ct i on
ngrpelngl 8%?%? ?g{gnér reg"’l oftBfit Y ?'25 g"thf (gﬁ ]aﬁer;? Q))pﬁh%‘ﬁ @™ beam i s
pr OJ ggt eﬂag%‘?) é@éeﬁioéyvﬁv% @ﬂ%%pd;%%gg?? tg}eaﬁ d5 éngtpo%];h%?td?ﬂ“ractwrf BeitiRgs 11 onts

whose arrangement-forming direction is the same direction as that of the

grid pattern 5 and haying a pitch P2 which is narrower than pitch P1, and

Fig. 3 (c) shows an image 10 based on the grid pattern 7 that is composed of

diffraction gratings whose arrangement-forming direction is the same

15 direction as that of the grid patterns 5, 6 and having a pitch P3 which is

narrower than the pitch P1 but wider than the pitch P2, and then these

three images 8 - 10 are superimposed to form the hologram seal 2 as shown

in Fig. 2. How these images 8 - 10 appear is varied depending upon an

incident beam onto the hologram seal 2. Arrows shown in Fig. 2 and Fig. 3

20 designate the arrangement-forming directions of diffraction gratings and

the direction in which the respective diffraction gratings are extending are
perpendicular to the arrangement-forming direction.

When a parallel beam is projected onto this kind of hologram seal 2,

reflected diffraction lights R1, R2 and R3 as shown in Fig. 4 are generated

25 based on the parallel beam. In the drawing, reference symbol L designates

a line sensor (for example, see Japanese Patent Application No.

2000-154708).



. 25 Pased on the parallel beam In the draw ng, reference synbol L
designates a line sensor (for exanple, see Japanese Patent Application No.
2000- 154708). 2 Here, the reflected diffraction |light RL depends on, for
~exanple, the grid pattern 5, the reflected diffraction |ight R2 depends
on, for exanple, the grid pattern 6 and the reflected diffraction Iight R3
depends on, for. exanple ows a

| ,. the grid pattern 7.5 Further, Fig. S

- hol ogr am seal Heg tkmtqﬂqcm(béﬂﬁmaoafhghhﬁaélep&ﬁéswhrf@ﬂe{sa%ge, & hree
grid patterns 11 -_13 and Fig, .6 (a). shows _an i mage 14 based qn grid
patter n SHARAHIDT @wmﬂ@ﬁegk@nf@ﬁc Paﬁmbgsm aﬁpwf?%% ﬁOBtePFéHﬂPjP-oﬁ’@ a
direction perpendicul gr to gne sjde, B 2a of .the ct angul ar_ shaped  hol ogram
seal 2, &yig pattemm6 eie 'eﬁﬁ‘é#e‘g‘ asfa%élgglﬁ%ﬁepae&j%aw EXAmPIe . onposed
of diffr ctio_H gratin,gms which are formed along a direction of right
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direction of right oblique of 45 degree with respect to the arrangement
forming-direction of diffraction gratings of the grid pattern 12, Fig. 6 (c)
shows an image 16 based on a grid pattern 13 composed of diffraction
gratings which are formed along a direction of left oblique of 45 degree with
15 respect to the arrangement-forming direction of diffraction gratings of the
grid pattern 11, then these three images 14 - 16 are superimposed to form
the hologram seal 2 as shown in Fig. 5.
How these images 14 - 16 appear is varied depending upon an
incident beam onto the hologram seal 2. Arrows shown in Fig. 6 designate
20 the arrangement-forming directions of diffraction gratings and the
directions in which the respective diffraction gratings are extending are
perpendicular to the arrangement-forming direction.
| When a parallel beam is projected onto this kind of hologram seal 2,
reflected diffraction lights R1’, R2’ and R3’ as shown in Fig. 7 are generated
25 based on the parallel beam.
Here, the reflected diffraction light R1’ depends on, for example, the

grid pattern 14, the reflected diffraction light R2’ depends on, for example,



.ref/gdected diffraction lights RI', R’ and R3' as shown in Fig. 7 are
generated 25 based on the parallel beam Here, the reflected diffraction
i ght R1l' depends on, for exanple, the grid pattern 14, the reflected
~diffraction light R2" depends on, for exanple, 3 the grid pattern 15 and
the reflected diffraction |light RX depends on, for exanple, the grid
pattern 16. Myreover there js the _other hologramseal 2 in which three grid

- pat t er ns the grid pagternyts jand the reflacted didiragiion light R3cdepends am 4o havi ng
5 predetermn %t&itch s and having directions in which the diffraction

gr ati ngs €¥& ergrid Pablera IS. different in every 45 degree approximately
as shown in Fi,g. 8. An extendjng direction of diffractio atings.in the
grid pattern Moregver dhereds &bsr eﬁéﬁfépgr% R r & IV ch dbgee @b (he
extendin directjo of the diffraction grati in.the grid patterns 18
ona 10, | BALERE 1”48 Sinapeiodienll rsnaeed vike Hitradtion EpAbngaRAE | « he
grid patter 18.an are sl anti.n roxi mat el y.9Q degreg.to each
ot herS TREedteERiSeHT pitehl ik Ry ing SRecBORE Hay W haCT ko CPFRRLIGH
having a side widih pof, for exanple, about 20 pigro neter. .,That.is to say,
" the heragpanestend dirgptioms 87 AHGFTeRS 10 avarp 4D daeRee SEPTHUMALPVES ar o
arranged jn alo periodic structure in addi.tion.to a short eriodic
ot ruct ar ehwR o il P L8R GtSaag ditctith SRl aiqmeraines in RS Efibosea,
reference nbal.s. PL', . .P2' . PX desj gn itches of a first |laong,.periodic
et uct ur BaETR IS AIpREE APPSR IR Ry A5 Aees Wity Fesnbgt fo.fils eftEBaidEy Lo
P, P2" ...P3!. desi.gnat | tches qf a segond l.on eriodic.structyre of 20
the’ r eapditetigh§ of §h8 BB drio Brdtins SRR Eria DeteBRls B BTG U R 01 o) P
beamj s ' . | 0gfeam I f thig kind fram
rreagmi n§§f4n3§§§$1§%§%q%ﬁn%ﬁ%es ag‘%agﬁ%§ ngzatﬁlgs il the grf?l paﬂ:err?s 18 and
19 are slanting approximately 90 degree to each other. These rectangular
shaped grid patterns have a micro structure having a side width of, for
example, about 20 micro meter.
That is to say, in the hologram seal 2 of this kind the grid pattern
15 themselves are arranged in a long periodic structure in addition to a short
periodic structure of the diffraction gratings in the grid patterns are
composed, reference symbols P1’, P2’, P3’ designate pitches of a first long
periodic structure of the respective grid patterns 17 - 19, and reference
symbols P1”, P2”, P3” designate pitches of a second long periodic structure of
20 the respective grid patterns 17 - 19.
When a measuring beam P as a parallel beam is projected on the
hologram seal 2 of this kind from a measuring-light projecting system 9’ as
shown in Fig. 9, three reflected diffraction lights R1”, R2”, R3” are generated
by three kind of the respective diffraction gratings composing the respective
25 grid patterns 17 - 19. In the drawing, reference symbol R4” designates a

mirror reflection light generated by a pattern 20.

At this point, the reflected diffraction light R1” depends on, for



.shoyn in Fig. 9, three reflected diffraction lights R", R2", R3" are
generated by three kind of the respective diffraction gratings conposing
the respective 25 grid patterns 17 - 19. In the draw ng, reference synbol
-R4" designates a mrror reflection |ight generated by a pattern 20. At
this point, the reflected diffraction light R" depends on, for 4 A

exanpl e, the ri pattern 17, the ref] ecte ffra " depends
-on, for©¥& dhet grd cj)ral Eeraaﬂ ‘Pfd gﬂ’ aFE‘PP éJ’ 8?? § 8% |ight

R3" depends on, for exanple, the grid p tter respe flected
di ffract? exagmle 2 L pa&m@ and the ge G‘étteédgﬁffa& Gibng b&fﬁ%’ﬁ L as a

i ght recei v@g% ment oygh a_Fourier, transformation lens 10', and by
obt ai ni néeB? OBP"Q ﬁ ecgrid pgkternil}ensity distri but | on a peak
strength of th I nt ensi tio d spread of
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di f f act
drawings, the discrimination of authenticity of the card can be performed.

Note that reference numeral 92’ in Fig. 9 denotes a semiconductor
laser, reference numeral 9b’ denotes a collimating lens by which a divergent
beam projected from the semiconductor laser 9a’ is transformed into a

15 parallel beam.

Further in the hologram seal 2 having grid patterns 17 - 19 of this
kind, because the respective grid patterns 17 - 19 have the long periodic
structure and the short periodic structure, the respective grid patterns 17 -
19 for themselves function as the respective diffraction gratings to generate

20 refined reflected diffraction light in the reflected diffraction light and the
respective reflected diffraction light R1” - R3” are composed with diffraction
lights r like a great number of small scattered spots, such as shown in Fig.
10.

As described above, there are a many kind of hologram seals 2

25 depending upon the kind of card, the reflected diffraction light is formed
along a different direction and in a different manner depending upon the

kind of card when a measuring beam is projected on the hologram seal 2.



. resgective reflected diffraction light R" - R3" are conposed with
diffraction lights r like a great nunber of snmall scattered spots, such as
shown in Fig. 10. As described above, there are a many ki nd of hol ogram
seals 2 25 depending upon the kind of card, the reflected diffraction
light is forned along a different direction and in a different manner
dependi ng upon the _kind of card when a_neasuring beamis, projected on the
- hol ogr am seal Accadimglycdheredsydemaaded andeppanatus for agissriminating
discrimnating, .authenticity of card by which a plurality_ kind of cards can
be di scr authenticity pficand Dy ovkich mnlunalisy kind of gards\esn be digcrimyinatadys f or
discrimpating authenticity of card by which can achieve an appropriate

di scri mi batonly ome annasatuneimgthen svards, Bp appreatascOrodisspmigatingeal . | n
a card 1 which has the l.ong periodic structure and the short, perjodic

st r uct ur authpntigite of eard; Brtwhicheran rarhievm ans approprigiscdisgpiminations  La in

the line sensorlL extrenely varies on the basis of slight msalignnent in
posi t3 onWé?hQHtqul%EPﬁ@ﬁtqgﬁhaﬁqrepp‘k@fgo’@ﬁéﬁm ¥8@ber of the spots, a peak
and 10 a width_of the_peak o he light intengjty, distributiqn of the
entire reflectBy a &PF@r]aé’Ykli”G{‘l f’@%}ﬁk‘@ G‘&lﬂ Hﬁfma’é até'tuéﬁlil'@daph ﬁ*ﬁ‘eﬁ%@"d form
and thereby the authenficity. of card can not, be objectivel
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diffraction lights can not be detected in averaged form and thereby the

authenticity of card can not be objectively discriminated.

The present invention has been made in consideration of the above

described problem and it is a first object of the present invention to provide
15 an apparatus for discriminating authenticity of a card which can be applied
to a plurality kind of cards by one apparatus.

It is a second object of the present invention to provide an apparatus
for discriminating authenticity of card by which the authenticity can be
objectively discriminated even for a card having a hologram seal in that grid

20 patterns with a short periodic structure and a long periodic structure are

arranged in a predetermined period.

Disclosure of the Invention
An apparatus for discriminating authenticity of a card as recited in
25 claim 1 according to the present invention is characterized by that the
apparatus for discriminating authenticity of the card on which a

predetermined hologram seal corresponding to a kind of the card is formed,



. Obj getively discrimnated even for a card having a hol ogram seal in that
grid 20 patterns with a short periodic structure and a | ong periodic
structure are arranged in a predeterm ned period. Disclosure of the
-Invention An apparatus for discrimnating authenticity of a card as recited
in 25 claim1l according to the present invention is characterized by that
the apparatus for discrimnating authenticity of the card on which a

- pr edet er hpsed omothe rhplosram senlrand dneludingo aameasuriog light qaoipcting or ned,
6 based on the hol ogram seal and_ including: a neasuring |ight projecting
syst em t 8Y$€8} be prejeploaneasiying hepsnonta e helogramnsesdaan axpa §pB80%Sensor
to receive reflected diffractjon light generated by the nmeasuring, beam
whi ch i to regeivereflpcied diffractiondisht senarated by the measuging beam; wﬁmh i ng
cal cul ation means to discrimnate the aythenticity of the card by
respect i ¥ef ecﬁe& fosy Hhe, Oiogam: @P&Bifb@?‘ﬁﬁ Hycofr @aﬁe@wtmacaipw&tw t he
hol ogram seal basgd on. a sigpal output, fromthe area sensor; and

sel ecl i n§R&AREn SOt &lscg'émé%%tea%eo r?éltiaﬁntlﬁ@yppér gh‘?t 9ar§} By sE?ﬁn%Haﬁﬂfng

cal cul ati on, means. An, appar at.us for _di scri.ij nati.n uthentjcity of card
as reci t BErIPFMIng 7 cal ‘g“?‘h in acrogdanes Wlﬁh 4 ﬁféngr‘gsém ?‘Piﬂ%ﬁé 8§63 s
characteyfi zed by that lyrality kind of grid patterns having diffraction
orat | ngs ARk o & Sinal pubut om Yhe AteactenirarBd A selEctnE MEABECH of her

are arranged in a r.edet er m.ned ri od.on.the hologram seal in order that
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card havbﬂ%aﬁi@? ﬁ&hﬁgr&m ésﬁﬁ | I;aq:terns having diffraction gratings whose
arrangement forming direction are different to each other, are arranged in a
predetermined period on the hologram seal in order that the reflected
diffraction lights are composed with diffraction lights like a many number of

15 small scattered spots generated by the diffraction gratings, and at the same
time a mirror reflection pattern is arranged in a predetermined period, and
characterized by that at least one of discriminating calculation means
discriminating the authenticity of the card having the hologram seal in
which a mirror reflection pattern and grid patterns with the short periodic

20 structure and a long periodic structure are formed, in the apparatus in
claim 1.

An apparatus for discriminating authenticity of a card as recited in
claim 3 in accordance with the present invention is characterized by the
discriminating calculation means performs the authenticity discrimination

25 with reference to the mirror reflection light generated by the mirror

reflection pattern in the apparatus for discriminating the authenticity of the

card, in the apparatus in claim 2.



,whicgh a mrror reflection pattern and grid patterns with the short periodic
20 structure and a long periodic structure are formed, in the apparatus in
claim1l. An apparatus for discrimnating authenticity of a card as recited
:in claim3 in accordance with the present invention is characterized by
the discrimnating calculation neans perforns the authenticity
discrimnation 25 with reference to the mrror reflectiop |ight generated
- by the nirror Angnparatesnhiordiserimipatingeauthenticitysof; 3 capd 88/ 1efitaddRng t he
authenticity of the <card, in the apparatus in claim2. 7 140, A par at us
for di scelpinngt imgaeqerdents with She spresent Jnvepbioneis iqlilarEFfémﬁea %gf
accordance_ wth the present inventign is characterized b I hcl udi,ng: a
measur i nigcluding: prapesuring light prajegHng BYstam oF Conyers j%‘t‘f Brojgctfeasuring
beam from a predeterm ned direction onfo hol ogr am seal formed gn the
card i n SHREASWipE heam yomy akppmieégng}qqﬁa Hh‘chggﬁso%t&’\/ Pnbgloﬂ?' 0y é?ﬁﬁi on
gratings_whose arrangengnt formng directi .are different to each other,
are & rafogmed Angthe eard dp n’?"ﬁ&rﬂ Pf‘B'&,fltﬁ q(%i pE&x1d)i pergpe%ﬁngt 0

' eflected diff ' l'i ght d by. . whi ch
o el | cQUACHAD ATIER YOS AT Er g A LOE T oA &1 G GretiRnat | ng
cal cul ati ori)r gggns to performan authe t{ Cit. | SCr.i mi nati of .t.he card
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of the card based on a received light signal of the light receiving element.

An apparatus for discriminating authenticity of a card as recited in

claim 5 in accordance with the present invention is characterized by that

the apparatus for discriminating the authenticity of the card which has a

15 hologram seal with a plurality of grid patterns having diffraction gratings

whose arrangement forming direction are different each other, are arranged

in a predetermined period on the hologram seal in order that the reflected

diffraction lights are composed with diffraction lights like a many number of

small scattered spots generated by the diffraction gratings, and at the same

20 time a mirror reflection pattern is arranged in a predetermined period, and

including: a measuring light projecting system which converges and projects

a measuring beam from a predetermined direction onto the hologram seal; a

light receiving element to receive reflected diffraction light of the measuring

beam which is reflected and diffracted by the hologram seal; and a

25 discriminating calculation means to perform an authenticity discrimination
of the card based on a received light signal of the light receiving element.

An apparatus for discriminating authenticity of a card as recited in



.in @ predeterm ned period on the hol ogram seal in order that the reflected
diffraction lights are conposed with diffraction lights |ike a many nunber
of small. scattered spots generated by the diffraction gratings, and at the
-same 20 tinme a mrror reflection pattern is arranged in a predeterm ned
period, and including: a neasuring | i ght projecting system which converges
and projects a nmeasur,i ng gron1a predet er m ned, di rection_onto the

- hol ogr anfléémy 6 1 avqogﬁen%wr § weapRhinyention is ¢haragtepized bygthat acti on
i ght of the measuring be his reflected, and diffracted the
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Brief Description of the Drawings
Fig. 1 is a diagram showing one example of a card on which a
conventional hologram seal is attached.
Fig. 2 is a diagram showing one example of the hologram seal of the
15 card shown in Fig. 1.
Fig. 3 is a diagram showing one example of a grid pattern of the
hologram seal shown in Fig. 2.
Fig. 4 is a diagram showing a reflected diffraction light generated by
the grid pattern shown in Fig. 3.
20 Fig. 5 is a diagram showing another example of the hologram seal.
Fig. 6 is a diagram showing the grid pattern of the hologram seal
shown in Fig. 5.
Fig. 7 is a diagram showing a reflected diffraction light generated by
the grid pattern shown in Fig. 6.
25 Fig. 8 is a diagram showing still other example of the hologram seal.
Fig. 9 is a diagram showing a reflected diffraction light generated by

the grid pattern of the hologram seal shown in Fig. 8.



15 gard shown in Fig. 1. Fig. 3 is a diagramshow ng one exanple of a grid
pattern of the hologramseal shown in Fig. 2. Fig. 4 is a diagram show ng
a reflected diffraction |light generated by the grid pattern shown in Fig.

-3. 20 Fig. 5 is a diagram show ng anot her exanple of the hol ogram seal .

Fig. 6is a diagramshow ng the grid pattern of the hol ogram seal shown in

by the ari'd piferd dhofnHAETERY, Shawing @ Ghob PaaRe cﬁég?é'&ﬁ'lérﬁh 6 etiin

| (r)tePIe(racte)é%nB#’f?qtgfg@tyh i gﬁia%géﬂé?ﬂ@&mg‘gga?%Iéesﬁlrﬁ}ﬂ"'ﬁﬁ’??ﬂérh@f the hol ogr am
G 11 raction |i GE- 13@&&3«5@51%9 EhvERe 8 APPEIATEF SEnEn BRI 851 shown
iji”s?r?'m Hiaerirginaly i%eﬁbdiﬁ e S BOTRAAREP WIER 5 CHPT GrEABUTIE: 8 t he s

present inventi.on. 1? 12 is a bl ock diagram showi ng a rel evant part of
circuit pa?se[nﬁén 5’5 3 atus for discrimnating authenticity of card shown in

ig. \ i f I f
the  appar atus % %rf%asser*?lﬁilﬁﬁe?é‘r%ﬁﬁﬂmfaelF Srinee 8 °§ﬂlff?rp 11 10
Fig. 14 ! t
di Seri mi AZPRRYEE ARlcPlnti R AT RO o RS R g, 12, Fig
15 is an expl aﬁéoﬁy 1sdé ﬁge[gq‘gh? Qﬂmvﬂ'gg g@eP&%ﬁ@&; %'of)(f)pﬁcaﬁ %%Pe% for the

apparatus for discriminating authenticity of card shown in Fig. 11.

10 Fig. 14 is an explanatory diagram showing an operation of a first
discriminating calculation unit in the circuit block shown in Fig. 12.

Fig. 15 is an explanatory diagram showing an operation of a second
discriminating calculation unit in the circuit block shown in Fig. 12.

Fig. 16 is an explanatory diagram showing an operation of a third

15  discriminating calculation unit in the circuit block shown in Fig. 12.

Fig. 17 is a perspective view showing a box of an apparatus for
discriminating authenticity of card for card in accordance with a second
embodiment of the present invention.

Fig. 18 is a plan view of optical system showing a measuring light

20 projecting system and a reflected diffraction light detecting system both of
which are set up in the box shown in Fig. 17.

Fig. 19 is a front view of optical system showing a measuring light
projecting system and a reflected diffraction light detecting system both of
which are set up in the box shown in Fig. 17.

25 Fig. 20 is an explanatory diagram showing a projected area of the
measuring beém projected by the measuring light projecting system shown

in Fig. 19.

10



,discrimnating calculation unit in the circuit block shown in Fig. 12. Fig.
16 is an explanatory di agram show ng an operation of a third 15

di scrimnating calculation unit in the circuit block shown in Fig. 12. Fig.
17 is a perspective view showi ng a box of an apparatus for discrimnating
authenticity of card for card in accordance with a second enbodi nent of
the present invention. Fig. 18 is a plan view of optical system show ng a

- measuring | i ghtig.281piis;| abt explanaterin diggram, shosdngd adilightadniensity ght
detecting systemboth of which are set up in the box shown in Fig. 17.
Fig. 19 disteibptigntofuetacted diffraetion Light omaHBRISABSEr- neasuring | i ght
projecting systemand a reflected diffraction |ight detecting system both
of which are set up in the box showmn in Fig. 1.7. 25 Fig. 20 is an

expl anat @ry dj agram showi ng_a projected area of the nmeasuring beam
proj ect eﬁeﬁty fae Carrying Put e%‘ﬂﬁ’@é‘?‘? ng systemshown in Fig. 19. 10

Fig. 21 is an pl.anatory diggram showi ng a |ight intensjt di st.rijbution
of ré¥lected d F‘?‘é‘@?‘ieé'neﬁ mﬁﬂtsaoqomf‘eglé“éﬁ%gpv%?n Nﬂhee/ef GPSCG}hercﬁi ng Qut
the I nventjon 5 Herei gglfet er, enbodi nents, of the present invention will be
descr i beWithrefgrencedodiie AccompaBYE SFAWMESng dr awi ngs. [ Enbodi nent 11 Fi g.

11 is a rspective i/iewto show a box of an apparatus for discrimnating
aut hent i ‘Pg’o ment. 1l 4 in accordance with a first enbodiment 10 of the
present inventipn. in Fi teference nﬁrreral 1 designates, a hox in the

.11, 2
apparatus forPtsttilfi %g'ﬁrﬁgeféh‘f%éf}ﬁ‘?cﬁ% OF 29K ofian RRPaSIYS I oy ged

wth a discriminating authenticity of a card in accordance with a first embodiment

10  of the present invention.

In Fig. 11, reference numeral 21 designates a box in the apparatus
for discriminating authenticity of card. The box 21 is provided with a
loading slot 22 for card 1, a discriminated result display panel 23 and a
switch 24, and inside of the box 21 there are provided a measuring light

15 projecting system which projects a measuring beam onto the hologram seal
2, a reflected diffraction light detecting system which detects a reflected
diffraction light reflected on the hologram seal 2, and a circuit portion which
performs operation control of authenticity-discrimination for card and will
be described later.

20 The measuring light projecting system is mainly composed of a
semiconductor laser 25a and a collimating lens 25b, the collimating lens 25b
transforms a divergent light which is projected from the semiconductor laser
25a into a parallel light beam and a measuring beam P composed of the
parallel beam is projected onto the hologram seal 2 in a state that an

25 incident angle ,, is maintained.

In Fig. 13, reference numeral 27 designates a Fourier transforming

lens which composes one part of the reflected diffraction light detecting

11



.loading slot 22 for card 1, a discrimnated result display panel 23 and a
swtch 24, and inside of the box 21 there are provided a neasuring |ight 15
proj ecting system which projects a nmeasuring beam onto the hol ogram seal

-2, areflected diffraction |ight detecting systemwhich detects a refl ected
diffraction light reflected on the hologramseal 2, and a circuit portion
which perfornms operation control of authenticity-djscrini pation for card
~and wi | | sySfemyethe ihndegnam cjeal 2 isnsetnabsuirond facypingypesision fofsthe em i s
mai nly conposed of a sem conductor_|aser 25a and a collimating | ens 25b,
the col | Feuriesgtrangtormipg lengndf aind an aresepsepinr 28 grbhichneamppgespths ect ed
fromthe sem conductor |aser 25a into a parallel |ight beamand a

measur i ngetReREStaRoakthe pamedimeris et @t abagk forusing pesiigndnebthee

hol ogramFsea] 21in ta state that an 25 incident angle,, is maintained. In
Fig. 13, Fourerdrapsiqrmednglens7 desi gnates a Fourier transforming |ens which
conposes one part of the reflected diffraction |jght detecting 11 system

t he Fél ogr am sede gireuitspertion st compogest of %gswg]i’t‘?lﬁ?PIF ‘f’htg}l Bouri er
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Ay TN A P T M AT
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means 30~32 which correspond to the kind of card are operated. In Fig. 12,
the discriminating calculation means 31 is selected.
The first discriminating calculation means 30 corresponds to the
hologram seal 2 shown in Fig. 2. The discrimination is performed by a
15 method in that respective reflected diffraction lights R1, R2 and R3 are
detected by the area sensor 28 with its row element having address im as
shown in Fig. 14 (it may be only one row element with i = 1), the respective
received light output is generated by the reflected diffraction lights R1, R2
and R3, a distribution of light intensity , R is obtained, then a peak strength
20 Pe, respective center of mass of the peaks G1 ~ G3 and the respective width
W1 ~ W3 of the spread of ,R are calculated by a statistical technique,
thereby the authenticity of card is discriminated and output the result.
The second discriminating calculation means 31 corresponds to the
hologram seal 2 shown in Fig. 5. The discrimination is performed by a
25 method in that respective reflected diffraction lights R1’, R2’ and R3’ is
detected by the area sensor 28 with its column element having address jm

as shown in Fig. 15 (it may be only one column element with j = 1), the

12



.the discrimnating calculation nmeans 31 is selected. The first
discrimnating cal cul ati on neans 30 corresponds to the hol ogramseal 2
shown in Fig. 2. The discrimnation is performed by a 15 nethod in that
-respective reflected diffraction lights RlL, R2 and R3 are detected by the
area sensor 28 with its row el enent having address imas shown in Fig. 14
(it may be only one row elenment with i = 1), the respective _received |ight
- out put i §e§@¢éwat é@ewed hight coutputeis genenatedilon thegreflectad diffractinn R3, a
di stribution of intensity,, Ris obtained, then a peak strength 20
Pe, resp@@ﬁﬁ/@loeﬁg’eﬁnfbﬂm§lst§ﬂbllﬁ1@ﬂp€fallkshfentenmy aftl is ebtainedethane wi dth
W - WB of the spread_of " R are calculated b statistical technique,
thereby erReakitrengthcPey regpective ceater efoppss ﬁétlwpaaks Gt pe3'tand thesyl t .

The second discrim in al cul ation nmeans 31 corresponds to the hol ogram
seal 2 sﬁ@ﬁmc WeF“GgaEv fgﬁgedﬁE@ﬁ%@atﬁRonaT% gedeul @F?éohbya astapistieal hod i n
t hat Eet verflete dif ractjonllg (Fl R2' and R3' is detected

by t gheot ez's ¥ithe gutienticiiiofgagddn lmfwwat&écﬁ@%gum e shown
in Fig. 15 (gt may be only one colum elenment with j = 1), the 12
respect i ¥8WEceived |ight output is generated by the refl ect ed diffraction

then a peak sTRengiRd pBscrifinndbe Glodlaon myanted cortesmongedes e © - Gr
SR s gl e et oy
a0 U DUk B it B gt A S SR BR G SHPA BRS 2
5 Rl 5 o 46T R S T
havi ng agg ﬂ in Fig. 16 (it may be only one column element with j = 1), the
respective received light output is generated by the reflected diffraction
lights R1”, R2” and R3”, an envelope ,, R” (in other words a distribution of
light intensity , R”) of the reflected diffraction lights R1”, R2”, R3” are
15 obtaine(i, then a peak strength Pe”, respective center of mass of the peaks
G1 ~ G3 and the respective width of the spread of ,, R” are calculated by a
statistical technique, thereby the authenticity of card is discriminated. In
Fig. 16, a wave form ,r designates an output generated by the spot like
diffraction light r, and the envelope , R” corresponds to a received light
20 output of the reflected diffraction lights R1”, R2” and R3” by the long period
structure.

It may also recommendable that the mirror reflection light R4” is
employed at the same time for authenticity discrimination by that reflected
diffraction light R4” is detected by the area sensor 28 with its column

25 element having address jm’ as shown in Fig. 16, the received light output is
generated by the reflected diffraction light R4”, a distribution of light

intensity ,, R4” is obtained, then a peak strength Pe”, respective center of
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.,as shown in Fig. 16 (it nmay be only one colum elenment with j = 1), the
respective received light output is generated by the reflected diffraction
lights R", R2" and R3", an envelope , R' (in other words a distribution of
-light intensity , R') of the reflected diffraction lights R", R2", R3" are
15 obtai ned, then a peak strength Pe", respective center of mass of the
peaks Gl - G3 and the respective vmd of .the spre , R'_are

- cal cul at E@Sﬁyo%thgtﬁ?ﬁlésc | angdc fhe girtdth; gEthsy sprea %atﬁﬁ o ’cpgy Y€ card is
discrimnated. In 6, a wave f r desi gnates an .out put generated
by the s%lpulatﬁé a?her rdaaqmahnwﬁath?lculaﬁm meaé%ﬁ/?« q“Pz 'CRSSy Pg%"ponds to
arecelvedllgLZO out f the refl ctet%dlffractl nllghtsRI', R2" and
R3" by tf@ H%ﬁé Béﬁﬁ‘é](ga'éecrr E‘élﬁména'flﬂng’éﬁ ndabl e that the

mrror reflect 4" | | oyed .at the sa i.me for uth ticity
di scri m nat i onJIﬁ? ‘i‘ﬁg{;yrg? Il%@ﬁéﬁtg‘gt? display c?i?el H’E‘SHFE ?éldlsicgl by the
ar ea or . 28 with jts colunmm 25 eIe nt _havi ess S shown in
Fig. the,discriminating ¢ ﬁ'ela&wbwapg eﬁg Pfaryep? ‘iT %t ed

SR gty Rt it

peaks, Ot oty el SR Rk Weq Sl o a?ﬁfsgu B PSR cou

i spl ay. ?\ﬁé'%mgiﬁ%m ofhise B of Hir Gimaparine n c@?@eﬁ.ﬁ?ﬁ% B° 8278 2t on

i acr i m A PhoARGTREWPLE 05 ARpaptedx.of qRd " Pabef PO a%%“lné&wdi of

G scfd i RetoBkghsa il hesf bk Bt sﬁé&@?@&%ﬁ%‘&%ﬁ@éﬁ. 7 nid e

aut hent | gél%é’ti%lychrwqw%%aegn OgomSﬁgflgé Mtﬂd tRE kind of a card, only one
apparatus can be used to perform the discrimination of authenticity for

several kind of cards.

15 [Embodiment 2]

Fig. 17 is a perspective view to show a box of an apparatus for
discriminating authenticity of card for card in accordance with a second
embodiment of the present invention, a reference symbol 20’ designates a
box set in the apparatus for discriminating authenticity of card for card. In

20 the box 20’ a loading slot 21’ for card 1 is made and a display panel 22’
which shows an authenticity of the card 1 is set on an upper portion of the
box. At this point it is supposed that a set of grid patterns 17 ~ 19 and
pattern 20 are arranged on the card 1 as shown in Fig. 8.

It is arranged that the card 1 is dragged into the box 20’ by a card

25 carrying_ means which is not shown in the drawing, and after an
authenticity discrimination has been performed the card 1 is automatically

discharged.
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10 hol ogranms and these discrimnating calculation means 30 - 32 are
selectively switched in conpliance with the kind of a card, only one
apparatus. can be used to performthe discrimnation of authenticity for
-several kind of cards. 15 [Enbodinent 2] Fig. 17 is a perspective viewto
show a box of an apparatus for discrimnating authenticity of card for
card in accordance with a second enbodinent of the present invention, a
“reference synmbbr the hexsfnatemeasuping dight; projecting ystams 28pand a
discrimnating authenticity of card for card,  1n 20 the box 20 . a |oading
Sl ot | 21" Teldpcted dTaqHom gt et G SRRy i aTish: are,PheSKh dRobiE. A5
aut henticiéy%iof éhe card 1 is set on an upper portion of the box. At this
poi nt itapdEHgphdakesehat a set of grid patterns 17 - 19 and pattern 20

T O Oy ke ok aPuPat S BB [ £ 1 oo
por T OF o BCRIITKROT 19T o3 R bl OV e e R o0 The! FAGERED | 5
reasur g Sl Rl ot Yok em e Aa nech Shiatsd s el | o0
e ) e AR e RE S e % BRSNS
et o boRBARA BB DB RO e
heam and Lo 11 AR AUIEASRRACRE b ASShERSEA i WEmbSLLE R
10 a Fourier transforming lens 24a’ and a line sensor 24b’ as a light receiving
element. The card 1 is dragged into the box 20’ and set at a front side
focusing position f of the Fourier transforming lens 24a’. The line sensor
24b’ is set at a back side focusing position f (f = f) of the Fourier
transforming lens 24a’.
15 When the semiconductor laser 23a’ is turned on by a manipulation of
switch which is not shown in the drawing, a measuring beam L’ is projected
in a manner that an incident angle ,, with reference to the hologram seal 2
is maintained as shown in Fig. 18 and Fig. 19. In a predetermined area of
the hologram seal 2 a projecting spot S’ is formed as shown in Fig. 20 with
20 enlargement. Consequently, the reflected diffraction lights R1”, R2” and
R3” by the projecting spot S’ are generated as shown in Fig. 18.
It is desirable that a projected area of the projecting spot S’ on the
hologram seal 2 is wider than a area which is defined by a grid pattern 19
which has the longest period and it is narrower than two or three times
25 more of the area defined by the grid pattern with the longest period.
By this arrangement that the projecting area by the projecting spot

S’ is less than two or three times more of the area defined by the grid

15



.10 a Fourier transformng lens 24a’ and a |ine sensor 24b' as a |ight
receiving elenment. The card 1 is dragged into the box 20" and set at a
front side focusing position f of the Fourier transformng |l ens 24a'. The
-line sensor 24b' is set at a back side focusing position f (f =f) of the
Fourier transformng |ens 24a'. 15 When the sem conductor |aser 23a' is
turned on by a manipul ation of switch which is not shown in the drawing, a
" measur i n§abiEsm 19 with theoagesigreriod.dt eanherprenanted thatanireadifragtion it h
reference to the hologramseal 2 is i ntained as_shown in Fig. 18 and
Fig. 19. phﬁnamﬁrl@eelﬁeﬁeﬁ?w& geneyated by #pHgHph thegrie pattary idcthag spot

S is forned shown in Fig. 2 Lt h 20 enl arge| ., consequently, the

ref | ect e8P% ?fﬁmqsaﬁcqlvﬁﬁ%@eqﬁﬁ di Ctléﬁ’dhgli‘@"ﬂbggt ?ﬂg'jl% pPfgnERL S
are gener d as sh in Filg. 18. It _is desirahle that_ a gj,ected area of
the proj 33@?&@%&&3 By the sﬂﬁﬁpa*ﬁsm@rtéﬁ]rg gfted ‘ﬁﬁfgwi’té% lighk R1Z caPhe i ch
Is defined a gri attern 19 which h the Laongest period and it is
narrd‘%\er m q‘\%@’ (fsoﬁpq{r E%s;qnplg;lggce visy %Féf??ﬂteghé‘?ggégmae?gﬂ%d‘”gg thee grid
pattern with.the | opngest.peripod.. By .this arrangengnt .that the projecting
area by W%rm}oé‘c??ﬁﬁﬁéb‘g ns%y l?%")éfle‘gé at(gﬁﬂsﬁlaBr%Ftl?wté%n t‘? AESHBTE of the
ar ea deflan bé/ the grid 15 pattern 19 with the | ongest period, it can be
pr event el th&t“micro diffraction phenonenon is secondarily generated by a

per o0 o 1, 8616 DS o BBl oGS RTE KAGRELCE S o 11
A W T R T N
e e S R
separated into a few pieces of projecting spot in relation to the projected
area, the individual projecting spot of light is formed as a spread image in
comparison with a case when a parallel light beam is projected.
Accordingly these spread images are partially overlaid each other then as a
15 whole the reflected diffraction light is made a light beam resembles to a
light beam having the Gaussian distribution.
A light receiving signal output from respective light receiving
elements 24c¢’ of the line sensor 24b’, is input for the discriminating means
25’ to perform the authenticity discriminating for the card 1 by a
20  comparison of the output with a predetermined reference value, for example,
the peak strength of light intensity distribution, the width of its spread,
position of center of mass and so on, and a result of the discrimination is

displayed on the display panel 22’.

25  Possibility of Utilization in Industry
In accordance with the inventions as recited in claims 1 to 3, only

one apparatus for discriminating authenticity of a card can be applicable to
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.is projected in a formnot a parallel |ight beam but a convergence |ight
beam 10 with a predeterm ned spread angle. By this arrangenent even when
it is separated into a few pieces of projecting spot in relation to the
-projected area, the individual projecting spot of light is formed as a
spread imge in conparison with a case when a parallel |light beamis
projected. = Accordingly these spread images are partially overlaid each

- ot her th@rplagalatmﬂwﬂageamﬁe reflected diffraction light is nade a |ight
beamresenbles_to a i ght beam havi ng the Gaussian distribution. A light
recei ving si gn&‘l1 HEPpaNGe, Weh dbpdaventiops iy redbed ynngaims ¢hdat s ayc'  of
the line sensor 24b'_ is inpyt for_the discrimnating an 25' . to perform
t he aut h@RPRERYUS for disqrim, ting autheptigity of @ qang 1scany %ﬁ%&bl%"&wefif t he
output wi,th a predetermn ref erence yal ue, r exanpl e t he peak
" st rengt hdgierim %l%géﬁs%‘{%geatls ¥ ED ,atcﬁé‘fla}q}?ﬂg i kpklgrgglf &edf, In
position qf. center of mass and so on, and a.resulf of the djscripination is
di spl2yed ﬁhtﬁéﬁdpébaeg}s ShnBineshe shotboperipdic; strushurg jand, Hheolone,

I ndustry I n gccqrdance with Ilge ig%/entiona as recited in clains 1 to 3,
only on@egﬂa% ULE ATHiPE 3l aErgefhenticity of a card can be
applicable to 16 a plurality of holograns. In accordance with the
inventions as recited in clains 4 to 7 an apparatus for discrimnating
authenticity of a card is capable of objectively discrimnating the
authenticity even for a card having a hologramseal in 5 which gird
patterns having the short periodic structure and the long periodic
structure are periodically arranged. 17 What is clainmed is:

17



. 1. An apparatus for discrimnating authenticity of a card on which a
predet er m ned hol ogram seal corresponding to a kind of the card is
provi ded, based on the hol ogram seal conprising: 5 a neasuring |ight

- projecting systemto project a neasuring beam onto said hol ogram seal ; an
area sensor to receive reflected diffraction |ight generated by said
measur i nﬁgﬁeam which_ is reflected on said hologramseal; a plurality of

~discrim ahip daimed i8:i on neans to discrinmnate the 10 authenti ci ty of
said card by respectively performng a calculation in accordance with a
kind of said hd odinapBaeatusfee dissrimingting puthengigity pbamcazdion which sensor;
and a sel ecting neans_to select any one of said plurality of .
di scri m AaPredetenmingdtholpgraza ngeall eorresponding pies adkind £ ¢f the seardnisiat i ng
authenticity of a card according to_claiml, characterized by that a
plurali tyrRYléadobaifit@ghqﬁemama%gommﬂm&bt i on gratings whose
arraggement-form’ ng di,rec{,i ons are different to each other are_arranged in
a predet er m ned MeASBENg light prawetyg system to prowchd Mmepsuring beary | oct ed
diffraction Ii]%hé(ﬁ are congosed with diffraction 20 lights like a great
nunber ofNEGER 98XHRS§25pot s generated by the diffraction gratings, and

oL e Same LT 8 gty LSS R SI L o X EATRSL LD Py oo
oo et CAbEM AL 08 TRRR s Lo g e, pUt et oy of e
orid patterns with Sald oS RRLL RSO C PANEtL S and 2 hana Rerlofle
car dl@ cCl iglgtigi% of said card by respectively performing a calculation in
accordance with a kind of said hologram seal based on a signal output from
said area sensor; and
a selecting means to select any one of said plurality of
discriminating calculation means.
15 . 2. An apparatus for discriminating authenticity of a card according
to claim 1, characterized by that a plurality kind of grid patterns having
diffraction gratings whose arrangement-forming directions are different to
each other are arranged in a predetermined period on said hologram seal in
order that said reflected diffraction lights are composed with diffraction
20 lights like a great number of small scattered spots generated by the
diffraction gratings, and at the same time a mirror reflection pattern is
arranged in a predetermined period, and characterized by that at least one
of said discriminating calculation means discriminating the authenticity of
the card having the hologram seal in which a mirror reflection pattern and
25 grid patterns with said short periodic structure and a long periodic
structure are formed.

3. An apparatus for discriminating authenticity of a card according
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wto claim2, characterized in that said discrimnating cal cul ati on neans
perfornms the discrimnation of authenticity of said card wwth respect to
the mrror reflection |light generated by said mrror reflection pattern.

-4, An apparatus for discrinmnating authenticity of a card, 5 characterized
by including: a neasuring |light projecting systemwhich converges and
projects a _measuring beam from a predetermned direction onto a hol ogram

“seal foferedaizn 2hehargcierigedyine khat spid Adiperyminakings calenlatingn meeans havi ng
di ffraction gratings whose arrangenent formng directions are different 10
mut ual | y PeFierms theqdigcriminapondut athentigitycof; snid card wgith nespestyionthes| enent
to receive reflected diffraction |ight  generated by said neasuring beam
whi ch i s grareflegtign dightrgenseated by said mirmp refeciianspatternng a
di scrim nating cal cul ation maan?~ to_perfaormthe discrin nation of _15
authenticity of saith capparusd iy disedmpatiag) i%}#?‘egtlﬁﬁéﬂ off asfagd; i ght

receiying elenment. 5. An apparatus for discrimnating authenticity of a
card %/ni ghar%%“éedng}%@a&%ﬂ%al with a plurality of grid patterns having
diffraction gratings.whqgse arrangenent formng directions are different
mitual Iy are 28 T8f® e&q}&taprﬁieéglé}geﬁxﬁtﬁ@d%% AN YRTEER AP dnBIUHtAA seal in
order that said refl e%ed di ff%&cti on |lights are conposed with di fLracti-on
i ght's | PREASHTIRg Peaf M & Perdetermined izection antgerehalogsany seq

0 T acth o 3ol W, e SOUR LI 8.0 LA O SLpetiop oLt ern 1
ST SR R R e S
rece] ! Noh B Ure! SrhRgsd Y o FeaSldritind Heift;' On 1ot of said
a light receiving element to receive reflected diffraction light
generated by said measuring beam which is reflected and diffracted by said
hologram seal; and
a discriminating calculation means to perform the discrimination of
15 authenticity of said card based on a received light signal of said light
receiving element.
5. An apparatus for discriminating authenticity of a card which
has a hologram seal with a plurality of grid patterns having diffraction
gratings whose arrangement forming directions are different mutually are
20 arranged in a predetermined period on said hologram seal in order that said
reflected diffraction lights are composed with diffraction lights like a many
number of small scattered spots generated by the diffraction gratings, and
at the same time a mirror reflection pattern is arranged in a predetermined
period, characterized by including:
25 a measuring light projecting system which converges and projects a
measuring beam from a predetermined direction onto said hologram seal;

a light receiving element to receive reflected diffraction light of said
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» 19 neasuring beamwhich is reflected and diffracted by said hol ogram seal ;
and a discrimnating calculation neans to performthe discrimnation of
~authenticity of said card based on a received |ight signal of said |ight
-receiving elenment. 5 6. An apparatus for discrimnating authenticity of
card according to claim4 or claim5, characterized in that total
occupying area of said gri d pattern existing in a projected area of the
" measur i nineasaringbeamgehichhigreflactedrand diffragted by saidghologramiseal atid h a
| ongest periodic_and smaller than two or three tinmes nore of the defined
area. 10 7. Anaapigeriminstingrcal¢wationi means do perform the djscsiminatior of card
as clained in claim5, characterized in that a mrror reflection pattern
i s for meuthenticisy mfegaide card psgdr prda oreceivied lehbgignek of) saigolight
receiving element.
5 6. An apparatus for discriminating authenticity of card according
to claim 4 or claim 5, characterized in that total occupying area of said grid
pattern existing in a projected area of the measuring beam is larger than an
area defined by a grid pattern with a longest periodic and smaller than two
or three times more of the defined area.
10 7. An apparatus for discriminating authenticity of card for card as
claimed in claim 5, characterized in that a mirror reflection pattern is

formed with a predetermined period on said hologram seal.
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