. *159159* APPARATUS FOR DI SCRI M NATI NG AUTHENTI CI TY OF CARD Fi el d of the f:eff
I nvention The present invention relates to an a ' di scrim nating
5 authenticity of a card having a hol ogram Desammmm‘mmmhe Rel ated Art
Up to now, as shown in Fig. 1, there is known a r such as a credit
card, for exanple, on which a hologramseal 2 is pro'\}?"lf%d. The 10 hol ogram
seal 2 is formed with an inmage 4 conposed of grid patterns 3. In the past;
aut hent i ci t yYABPARAXTUS HOR DESCREMINAFIN GAUTHHINAYCITY ORaBA&RDeye.
However, it is difficult to discrimnate objectively the authenticity of
the card 1 by viewing the image fornmed on the hologramseal 2 with the
naked eye, because the inage 4 may be varied in response to a 15 direction
of i nci ddtield ofpfite Ioxvientiome card or there may be forned scratch on the card
1. Recently, to objectively discrimnate the authenticity of card 1, there
i s being devel Gied paesemit herenitont yeldites to nam aappagatypp doatdiscrimindting t he
authenticity discrimnation of card is perfornmed on the basis of peak 20
st r engt h asfthéngjhityiofitasragdthaving tarhdlogram. of the refl ected diffraction
light, a position of center of mass for the distribution, a wwdth of its
spread, nunber of peaks and so on by projecting a neasuring beamonto the
hol ogram seal and receiving a reflected diffraction |ight based on the
measur i ndPaseniptionesf thetRelased Ane hol ogram seal by a light receiving el ement
(for exanple, see 25 Japanese Patent ApEI i cation No. 2000-118067).
However, in thdmdporpvanasehpwn iméig 1sthere isnknpwona gagdilspehtasra 5

having diffraction fgrati ngs 3" with a predetermned wdth of pitch QL and 1
*G n002«credit card, for example, on which a hologram seal 2 is provided. The

10  hologram seal 2 is formed with an image 4 composed of grid patterns 3.

In the past, authenticity of the card 1 has been discriminated by the
naked eye. However, it is difficult to discriminate objectively the
authenticity of the card 1 by viewing the image formed on the hologram seal
2 with the naked eye, because the image 4 may be varied in response to a

15 direction of incident light onto the card or there may be formed scratch on
the card 1.

Recently, to objectively discriminate the authenticity of card 1, there
is being developed an authenticity discriminating apparatus in which the
authenticity discrimination of card is performed on the basis of peak

20 strength of light intensity distribution of the reflected diffraction light, a
position of center of mass for the distribution, a width of its spread, number
of peaks and so on by projecting a measuring beam onto the hologram seal
and receiving a reflected diffraction light based on the measuring beam
reflected on the hologram seal by a light receiving element (for example, see

25 Japanese Patent Application No. 2000-118067).

However, in the hologram seal 2 there is one in which a grid pattern

5 having diffraction gratings 3’ with a predetermined width of pitch Q1 and

I
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. grid patterns -6 and 7 having diffraction gratings 3 with the sane
direction of arrays as the fornmer gratings but predeterm ned different
widths of pitches @ and (B are alternatively arranged with a constant
cycle, as shown in Fig. 2. In this case, it is supposed that they are QL >
@ > Q@. 5 Wen a neasuring beam P as a parallel beamis projected onto the
hol ogram seal 2 of the kind as above described froma neasuring-1ight

proj ect i pyid pattems 6sdodv] havibgdglifftactient Igeatiags & Witlathe ganld direstiél, R2
and R3 are generated by the hol ogram seal 2 based on the neasuring beam
Her e, thefrafragstasd tHefforamri gratinghtbuRl preddiesminah differanti avigthd exfn 5,

10 the reflected diffraction light R2 is based on the grid pattern 6 and
the ref Ipitched QRf andcQBoard ialfernRively bacmrzedn witle ayrcodsizaitt eyale,7 as
respectively. The respective reflected diffraction lights RlL, R2 and R3 are
det ect ed shypwa in Rig. £endorthidcase, it is gyinposed shat theyehm@lt> Q3 2@ a Fouri er
transformation |l ens 9. By obtaining presence or absence of light intensity
15 di 8t ri buti oWhen penieasturiaggbéamfP talsea paghallel beamsistprojicted ionbe the and
width of its spread of the respective reflected diffraction lights Rl, R2
and R3 omholdgranpzsat 2 fof oiltepkindfast above olseritbedli from en nué¢rsuriagticht ve
elenents of the line sensor 10 by a cal cul ating neans (not_shown in the

dr awi ngs projestingdiystemnd showaninoFigul,eeflected difbraction lights BinR2eand
performed. 20 Note that reference nuneral 8a in Fig. 3 denotes a

seni cond e are generated Rpfthe holegrammseal 2 bpseibantths racasiringrheamy | ens by
which a divergent beamexited fromthe sem conductor |aser_8a is
transfornmed i ntders, thareflecsed diffiraction light Rdys based ap thegsid patternbhe
measuring. beam P on the 25 hologram seal 2 of this kind, the neasuring
beam ® ighﬂoﬁeﬂﬁlcmlyélf&aﬁt@a dght dR2 4p | based; o ther geidgpatieparf éndthe 6 and
7. In other word as . sh t reference synhol (a) in Fig.,K 2, when the
measur i ndeﬁg%fipﬂsiﬁga(fﬁqﬂ ﬁgﬁg%m@asgd on the t%/rid patiger)n 7, respgctive'ly.

The respective reflected diffraction lights R1, R2 and R3 are

detected by a line sensor 10 as a light receiving element through a Fourier
transformation lens 9. By obtaining presence or absence of light intensity

15  distribution, a peak strength of the light intensity distribution and width of
its spread of the respective reflected diffraction lights R1, R2 and R3 on the
basis of output of the received light on the respective elements of the line
sensor 10 by a calculating means (not shown in the drawings), the
discrimination of authenticity of the card can be performed.

20 Note that reference numeral 8a in Fig. 3 denotes a semiconductor
laser. Reference numeral 8b denotes a collimating lens by which a
divergent beam exited from the semiconductor laser 8a is transformed into a
parallel beam.

By the way, noting a spot S of the measuring beam P on the

25  hologram seal 2 of this kind, the measuring beam P is not always projected
on all of the three grid patterns 5, 6 and 7. In other words, as shown at

reference symbol (a) in Fig. 2, when the measuring beam P is projected only



- on the both of grid patterns 6 and 7 and not on the grid pattern 5, only
the light intensity distribution RT of the reflected diffraction lights R2
corresponding to the grid pattern 6 and the light intensity distribution
R3'of the reflected diffraction lights R3 corresponding to the grid
pattern 7 are obtained and the light intensity distribution R' of the
reflected diffraction Ilights RL corresponding to the grid pattern 5 is not
obt ai nedonrtheHmthi ofegrid asternt® andshand not dri the dridApatitben Saomly the a peak
Pe of the light intensity distribution RT and a peak Pe of the Iight

i nt ensi t Jight sintepsityonlistRibuwien nBAt afi fther eefletted adiffrazition dighitar RZe
between a projected area of 10 the grid pattern 6 and a projected area of

t he gri dcpaespondingldy thegridpatiern foamd the Hghbintemsityt distribuatidn R3iefi t he
projected area of the grid pattern 6 by the neasuring beam P is nuch

| ar ger t bae reflectedodiffriactionHightigr R3 grarrespomding tarthe7grid patsern floarexanpl e
at reference synbol (bi. in Fig. 2 even though 15 the neasuring beamP is
proj et edbtmneéeandeﬁp@ dntgnsityp distribugion, R4’ ehthe reﬂMndtdi%ra@téqut i ve
light intensity distributions R', RT and RX of ‘the reflected diffraction
i ght R lights cpregportingote dbe@rid madirrat Hvisl not ebtainedgen dhedinerns 5,
6 and 7 on the line sensor 10 as shown in Fig. 5, height_ of two peaks Pe
for the &emtari bdtasoshewn| igltigi dt eddi the mamentings agppek Heof dbeplighte gri d
patterns 5 and 7 are made extrenmely |owered in conparison with a height of
peak Pe iwtensity distributioni RA and |4 peak iBa ehshe Jight' indensity distmibution d
pattern 6. For exanple, in other case, as shown at reference symbol (c) in
Fig. 2, Rihare madediberenigbesanse ol diffesense hetweep aprelestashareapf grid
patterns . 25 5 _and 6 and no{ on the grid pattern 7, only the |ight

i nt eH&i t Yhey gnd; pattesy ®and a3 jrojested areg of fmeagﬁdoﬂahfij'ﬁt d RY the
corresponding to éhe Id pattern 5 and the light intensity distribution
R2' of thE@aSUHY ReAYiS-fraction |ights R2 3

On the other hand, when the projected area of the grid pattern 6 by
the measuring beam P is much larger than those of the other grid patterns 5
and 7 as shown for example at reference symbol (b) in Fig. 2 even though
15 the measuring beam P is projected on the respective grid patterns 5, 6 and 7
then the respective light intensity distributions R1’, R2’ and R3’ of the
reflected diffraction light R1, R2 and R3 which correspond respectively to
~ the grid patterns 5, 6 and 7 on the line sensor 10 as shown in Fig. 5, height
of two peaks Pe for the distribution of light intensity R1’ and R3’ generated
20 Dby the grid patterns 5 and 7 are made extremely lowered in comparison with
a height of peak Pe for the distribution of light intensity R2’ based on the
grid pattern 6.
For example, in other case, as shown at reference symbol (c) in Fig.
2, when the measuring beam P is projected only on the both of grid patterns
25 5 and 6 and not on the grid pattern 7, only the light intensity distribution
R1’ of the reflected diffraction lights R1 corresponding to the grid pattern 5

and the light intensity distribution R2’ of the reflected diffraction lights R2



. corresponding ‘to the grid pattern 6 are obtained and the light intensity
distribution R3' of the reflected diffraction |ights R3 corresponding to
the grid pattern 7 is not obtained on the Iine sensor 10 as shown in Fig.
6. Accordingly, the authenticity of the card can not be objectively 5

di scrim nated because the distribution of light intensity of the reflected
diffraction light are changed by a illum nated position to the grid

pat t er ns cbrrespondihg’ to ehengriiepatitben reeasearobtginsmband tlse dighteiritefsitpt o t he
hol ogram seal 2 of this kind. The present invention has been nmade in
consi der @istoibution RSB’ alfcbhe relffected diffedativre dightsl R3 correaponingcto dhet he
present invention to provide an authenticity discrimnating apparatus even
for a captidpattern & isalcd@bésinedanl thenlihbaensorgl0 ds phowarim Rig. 6. di f f racti on
gratings of a predetermned pitch and grid patterns having diffraction
gratings with tAveostingly, dilrec @uithensticity aoff dhe asardheahonotrbegrayjectizelput
predeterm ned different 15 pitches are alternatively arranged in a
constant disarimindliedcbesause the tdistributéon iafnlight dpensityuof fthe defledtedd nati ng
authenticity of a card as recited in claim1l is characterized by
i ncl udi ngliffeactizaslightigre chpmgest by edllumjinayed positivn torihehgnid padieres &,
nmeasuring beamfroma predeterm ned direction onto a hologramforned on a
predet er 6 ard T oxvieni wheonthenmeaguringab¢amhP is qrojected) onéé dhettologranecei ve
reflected diffraction |ight based on the neasuring beam which is reflected
on the heékalh?afthigrkiader agi ng neans to average a received |ight signal
whi ch corresponds to a distribution of light intensity on 25 the |ight
recei vi ng el endiite byeseat jhveptdon hasdeeammasiesin rensideratian pbtheedave of t he
measuri ng, beam of |ight; and a discrimnating nmeans tq discrimnate the
aut ht@t i cincpmstanees aadditois ancebigay iof dheopresgnpinventipRetm PEeHgendn 4 neans
wi th an all owabl e val ue.

authenticity discriminating apparatus even for a card having a hologram

seal in that a grid pattern with diffraction gratings of a predetermined
pitch and grid patterns having diffraction gratings with the same
directions of array as the former gratings but predetermined different

15 pitches are alternatively arranged in a constant cycle.

Disclosure of the Invention
An apparatus for discriminating authenticity of a card as recited in
claim 1 is characterized by including: a measuring light projecting system
20 which projects a measuring beam from a predetermined direction onto a
hologram formed on a predetermined position on the card; a light receiving
element to receive reflected diffraction light based on the measuring beam
which is reflected on the hologram; an averaging means to average a
received light signal which corresponds to a distribution of light intensity on
25  the light receiving element by varying a projecting position on the hologram
of the measuring beam of light; and a discriminating means to discriminate

the authenticity of the card by a comparison of output of the averaging



.+ An ‘apparatus foor discrimnating authenticity of a card as recited in claim
2 is characterized in that the averagi ng neans is conposed of a totalizing
neans to totalize the received light signals. 5 An apparatus for
discrimnating authenticity of a card as recited in claim3 is
characterized by further including a card conveyi ng neans and

characterized in that the averagi ng neans averages the received |ight

si gnal s aneandwifls anfalloseableedlhe.ght signals of the light receiving el enent
while the card is conveyed. 10 An apparatus for discrimnating authenticity
of a card as rekn apparatuscloaidiseriminatiaganithentieitylof alicant agiresitéddnt he
authenticity of a card having a hologramseal in that a grid pattern

havi ng diddinac? iisncharatterigedoin ahapr tetavenagiad wiedins if cpinpobedindf at | east
one grid pattern having diffraction gratings whose direction of array is

i dent i caltotdlizing meedms tretotabizelthé reasivexhlightisigngds.but whose predet er mi ned
width of pitch is different are alternatively arranged in a predeterm ned
cycl ed An appardn appavatusi for rdisiniminatingadtbenticityyofaf card as dreeided éni t ed in
claim5 is characterized in that the card has a hologramseal and in that a
grid pat tcedaim \§ ishchafactenizéd hyghurtheninadading acuedeconveyihgvmiansoangi t ch
and 20 at least one grid pattern with diffraction gratings whose direction
of array chera¢t¢sedcn thiat hthehavevaging mennshgyepageswibe ereoeisid: dighitned
width of pitch is different are alternatively arranged in a predetermn ned
cycl e, arsignalomet basiscef paceivad b@hﬁgﬁlglaallﬁe@éthé} Aightti xgeeiving| edemieny syst em
having a sem conductor |aser which generates a | aser beam and a

col I'i mat iW@lWéh%C%Bl igosrveyedinsf ornms the | aser beaminto parallel as a
measuring beamof |ight and which projects the neasuring beam of |ight

ont 01Phe hol ogiMmapearatus for diseéminating rauthentipityiofin carst as reeiged jrt em
havi ng a Ei,ne sensors whjch 5 recejves reflected diffraction [ight

ref | ect edlain Ans ggt,ewgéw disggiminating the authenticity of a card having

a hologram seal in that a grid pattern having diffraction gratings of a

predetermined width of pitch and at least one grid pattern having

diffraction gratings whose direction of array is identical with the former

15 diffraction gratings but whose predetermined width of pitch is different are
alternatively arranged in a predetermined cycle.

An apparatus for discriminating authenticity of a card as recited in

claim 5 is‘characterized in that the card has a hologram seal and in that a

grid pattern with diffraction gratings of a predetermined width of pitch and

20  at least one grid pattern with diffraction gratings whose direction of array is

identical with the former gratings but whose predetermined width of pitch

is different are alternatively arranged in a predetermined cycle, and

characterized by including: a measuring light projecting system having a

semiconductor laser which generates a laser beam and a collimating lens

25  which transforms the laser beam into parallel as a measuring beam of light

and which projects the measuring beam of light onto the hologram seal; a

reflected diffraction light detecting system having a line sensors which



. Fourier transform ng |ens which is arranged between the card and the line
sensor to detect the reflected diffraction Iight reflected by the hol ogram
seal; a projecting position varying nmeans which varies a projecting
position on 5 the hol ogram seal of the nmeasuring beamto obtain
distribution characteristics of light intensity generated by reflected
diffraction light from the respective grid patterns on the line sensor in
an aver ageceives meflactedodififramitiom dightsrdftecodd dy theecholegrdmgbéalsagdahs from
respective elenments of the Iine sensor are input and which respectively

t ot al i ze$ auréer raasforthingdbhs Mhichgsalrsahgedrbetwesre thechrd and drelins; and a
di scrimnating neans which discrimnates the authenticity of the card by
conpar i seensér taudetert therefldvted diffed dtinmnbighte reftectéd byahedidlogwinh geahl ue. An
apparatus for discrimnating authenticity of a card as recited in claim®6
i s char ae projeeting rpasition avarying nogansnwhiéh tviaziegr a progdctiargnposisionlisén f or med
along a direction in which the Iine sensor is extending in the apparatus
in cl@i mthe Awlognaanatsesl f of thecmiessuxingigbaathetd i obtainofdiatribmidoms
recited in claim7 is characterized in that a plurality of grid patterns
ar r anged chavagferistigs oElight inftemsittyi ggnerated by eeflestedrdiffsactiare ightifroam e
formed such that the 20 forned positions of respective grid patterns

cor r espoitbe rxgspectave lgrid heatterns ophtlie dind wenselt ircen caveregpdnroyl ar to
the direction in which the |ine sensor is extending and the direction in
whi ch t héotalizing aneans toswhichneneived light isignalp feoratrespeativel elements af
apparatus_for discrimnating authenticity of a card as recited in 25 claim
8 i s chatheting %@tﬁorrarpﬁapug madowbidrrespgctiveln tabalives vhe gecaiverd light a
conveyi ng, neans_whi ch conveys the card along a direction perpendicular to

t he 355 r e SigNAS i oM thae, repredtivies elpmnents; jando gt difgrimainating meeanswhiehis in
claim®é Zl'iscriminates the authenticity of the card by comparison of output from the

totalizing means with an allowable value.
An apparatus for discriminating authenticity of a card as recited in
claim 6 is characterized in that an arrangement of the grid patterns is
15 formed along a direction in which the line sensor is extending in the
apparatus in claim 5.
An apparatus for discriminating authenticity of a card as recited in
claim 7 is characterized in that a plurality of grid patterns arranged along a
direction in which the line sensor is extending are formed such that the
20 formed positions of respective grid patterns corresponding to each other are
shifted in a direction perpendicular to the direction in which the line sensor
is extending and the direction in which the line sensor is extending, in the
apparatus in claim 6.
An apparatus for discriminating authenticity of a card as recited in
25 claim 8 is characterized in that the projecting position varying means is a
conveying means which conveys the card along a direction perpendicular to

the direction in which the line sensor is extending, in the apparatus in claim



- An ‘apparatus for discrimnating authenticity of a card as recited in

9 is characterized in that the projecting position varying neans is a

claim

driving-nmeans which drives the nmeasuring light projecting systemand the 5
reflected diffraction Iight detecting systemalong a direction
perpendicular to the direction in which the line sensor is extending, in

the apparatus in
a card adl.recited in

claim7. An apparatus for discrimnating authenticity of
claim10 is characterized in that the totalizing

means respectively totalizes 10 received |ight output of respective |ight
recei vi ng el engi apphratusefdr whisdrémiihating rashthentioity eofexd cardh ds aeeitad és
distributions characteristics of light intensity corresponding to the
respect i \chaign i9dispehidracterizadnin tikatpheamprbjesting padiiom Baryihg Biéafs is a

Description of the Drawi ngs Fig.

1is a plan view to show one exanpl e of

card havidrivinghmeays avhishadrivéd the tnéasuamgkightpardjectingi sygtem 4wd thew a

grid

attern which is forned on a hologramseal. 20 Fig. 3 is an

expl apat aeflectiedgdiffraction Hightadetecting: sxsteinf alongt a alirédtipm pexpeinclicular
generated by projection of a nmeasuring beamonto the hol ogram seal.

is an expgp

spot of neasuring beamis formed on a position (a) 25 designated in
in the gelailpdttern. Fig. 5 is an explanatory diagramto show a
distribution of light intensity when a spot of neasuring beamis forned on

a position (b)

expl anatory diagramto show_a distribution of |ight

10

15

20

25

claim 107is characterized in that the totalizing means respectively totalizes
received light output of respective light receiving elements obtained while
the card is conveyed, and averages distributions characteristics of light
intensity corresponding to the respective grid patterns, in the apparatus in

claim 8.

Brief Description of the Drawings

Fig. 1 is a plan view to show one example of card having a hologram
seal.

Fig. 2 is an explanatory diagram to show a grid pattern which is
formed on a hologram seal.

Fig. 3 is an explanatory diagram to show a reflected diffraction light
which is generated by projection of a measuring beam onto the hologram
seal.

Fig. 4 is an explanatory diagram to show a distribution of light
intensity when a spot of measuring beam is formed on a position (a)
designated in Fig. 2 in the grid pattern.

Fig. 5 is an explanatory diagram to show a distribution of light

intensity when a spot of measuring beam is formed on a position (b)

Fig. 4

t dirgctiomgnawhich theoling stinsor iip extendiog, lin ghe apparates iy when a

Fig. 2

An appprpiasder idisqigingting authenticidy mita eard agirgeited im an



. intensity.when a spot of neasuring beamis fornmed on a position (c)
designated in Fig. 2 in the grid pattern. 5 Fig. 7 is a perspective viewto
show a box of the authenticity discrimnating apparatus for card in
accordance with the present invention. Fig. 8 are optical diagrams to show
a nmeasuring |light projecting systemand a reflected diffraction |ight
detecting system both of which are set up in the box shown in Fig. 7, in
t hat Fi gdeSigmated én FigrDin the gridapattésiry. 8 10 (b) is a plan view Fig. 9
is an explanatory diagramto show a reflected diffraction light which is
gener at ed by t FigmBasumnngxplanatonyr disgrianmtosyhéwna sdietwibutioRi ¢f light Fi g. 10
Is an explanatory diagramto show a variation of position of 15 the spot
on the hohtegwsiiy sdedn aispot 1df mseamuring | ram oisy falimed con ta Eisdkionm (c)
di stribution of light intensity which is changed corresponding to the
vari at i odesignaded in dlig.d? in ke gridopatberrt.he hol ogram seal. Fig. 12 is an
expl anatory diagramto show a distribution of averaged 20 totalizing
out pud. Best Mg flors Garperspectine viérw toshow an beixg of thies anthentigibéyt i ve
view to show one exanple of an apparatus for discrimnating authenticity
of a car diseriminatingappavatul foneard saenordasce widnthepresent whverttiorsf er ence
numeral 20 designates a box in the apparatus. The box 20 is provided with a
| oadi ng sl ot 2¥igoB8 arg optical diagrams dpsshaw a paeasurig tighthprejeeting
authenticity of the card 1 is praovided on an upper 8 portion of the box. It
i s supposEstenhandynreflggtedediffragtion lightodetertingeystem hath efawhich age shown
in Fig. 4. The card 1 is dragged into _the box 20 by a card conveyi ng neans
set up in the box shown in gt'l"lg. 7, in that Fig. 8 (a) is a front view and F>ilg.

10 (b)is a plan view.

Fig. 9 is an explanatory diagram to show a reflected diffraction light
which is generated by the measuring light projecting system shown in Fig.
8.

Fig. 10 is an explanatory diagram to show a variation of position of

15 the spot on the hologram seal.

Fig. 11 is an explanatory diagram to show a distribution of light
intensity which is changed corresponding to the variation of position of the
spot on the hologram seal.

Fig. 12 is an explanatory diagram to show a distribution of averaged

20 totalizing output.

Best Mode for Carrying out the Invention
Fig. 7 is a perspective view to show one example of an apparatus for
discriminating authenticity of a card in accordance with the present
25 invention, in which reference numeral 20 designates a box in the apparatus.
The box 20 is provided with a loading slot 21 for the card 1 and a display

panel 22 to show an authenticity of the card 1 is provided on an upper



- which is not shown in the drawings, and after the discrimnation for 5
authenticity has been conpleted the card 1 is automatically discharged. A
measuring light projecting system 23 and a reflected diffraction |ight
detecting system 24 which are showmn in Fig. 8 are provided in the box 20.
The measuring |ight projecting system23 is conposed of a 10 sem conduct or
| aser 23a and a collinmating lens 23b. The collimating | ens 23b perforns a

functi on gortiohadfsfley boa | Bsigrsupposedithab grid prtteeds 5, 8N hre faenéd enduct or
| aser 23a into a parallel light beamand to project a neasuring beamP
ont o t he thercard.l dhshewhlia®igd4di ffraction |ight detecting system24 is
conposed of a 15 Fourier transformng lens 24a and a |line sensor 24b as a
| i ght receivi ndCThelkanrdt is dheggeak ihtd the Bom@febyi atcard enbexingOnmwatsset at
a front focusing position f of the Fourier transformng |lens 24a. The |ine
sensor 24khich $etnotashewhadk thecdramingsmsandoafter {He disérimdhatione foouri er
transformng | ens 24a. When the sem conductor |aser 23a is turned on by a
mani pGl atduthenticitthes lsednt cdmpleted the card 149k awbomatichHy diisckiargsd. t he
measuring beamP is projected froma direction in which the Iine sensor
24b is extendi iy measuwingulight projecting system £23randea reflactedndiffractient angl e
" of the neasuring beam P is maintained constantly with respect to the
hol ogr amlightl deteating siystem i24 which 8r¢ shown ihofig. Sharer pfdvidedth ¢heé boact i on
lights RL, R2 and R3 as 25 shown in Fig. 9 with enlargenent. The card 1
has the Hf.ogram seal 2 in which a grid pattern 5 having diffraction
gratings 3 of a predetermned pitch QL and grid patterns 6, 7 9 having
di ffraction grafhegmessuringsdightr quojestingofsystemy 2% eisj ¢emnosed wfth the
diffraction gratings _3 but whose respectjve predetern ned different
pi t cA8s @emicpndipctonilaser 232 amdos collémgtinghlegs 23k alhecalimating lensanged
in

23b performs a function to transform a laser beam which is exited from the

semiconductor laser 23a into a parallel light beam and to project a
measuring beam P onto the card 1.
The reflected diffraction light detecting system 24 is composed of a
15 Fourier trénsforming 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 focusing
position f of the Fourier transforming lens 24a. The line sensor 24b is set
at a back focusing position f’ (f = °) of the Fourier transforming lens 24a.
When the semiconductor laser 23a is turned on by a manipulation of
20 a switch which is not shown in the drawings, the measuring beam P is
projected from a direction in which the line sensor 24b is extending as
shown in Fig. 8 (b) in a manner that an incident angle ,, of the measuring
beam P is maintained constantly with respect to the hologram seal 2 as
shown in Fig. 8 (a) to form the reflected diffraction lights R1, R2 and R3 as
25 shown in Fig. 9 with enlargement.
The card 1 has the hologram seal 2 in which a grid pattern 5 having
diffraction gratings 3 of a predetermined pitch Q1 and grid patterns 6, 7



. a constant cycle as shown in Fig. 10. 5 As arrangenent of these grid
patterns 5, 6 and 7, a plurality of patterns are fornmed along a direction
in which the |ine sensor 24b is extending. As arrangenent of the grid
patterns 5, 6, 7, which are fornmed along the direction in which the |ine
sensor 24b is extending, a plurality of patterns are formed such that the
formed positions of respective grid 10 patterns 5, 6, 7 corresponding to
each ot hdravimg diffrddtch igratingds r2ovhawe directiensliof Hraay taret fdenticabatitlon i n
which the line sensor 24b is extending and at the sanme tinme in the
di r ect i orthe ndiffractionhgrdtimgs 3 adr whobe i respettiveli predettreminelde differdnt i s
conveyed by the card conveying nmeans (not shown) to be dragged in a
di r ect i opitcheaQ2,QImrardifferant(fdomethe pitich Qi ard sltdrnatieelycdrrdngéd &mt i on
gratings 3' are extendi n%), a position of spot S on the grid patterns 5, 6,
7 in the asinstantexctehs shownrial Big. W6l y defl ected with respect to the grid
patterns 5, 6, 7 as shown by reference synbol seé::), (b) and (c) in Fig.
10. Agcordi ngl st aeranigemenjuof dhesefgrid pattermsehsbt gndl 7, aRlurality oR3' of
the reflected diffraction light Rl, R2 and R3 are continuously varied 20 as
shown i npRttprngiaxe)formpy alemg( @) dinegtipn irespbiche the lime ssepsor 24boris | i ght
receiving signals output fromrespective light receiving elenents 24c of
the |inextexling. 245 ayrangement ol iheyerid mattenns %c@o?d‘é[g‘é@ are oxmredgi ng of
the card,1. In other, words, the card conveying, neans _functions_as a
proj ect i dong the divection ipaprichy the dine sapsanRi24h isrextending wcpluyrelity iobn by
t he measuring beamfor the hologramseal 2 is varied in order to obtain an
aver aged Dastaxes are (fapmeds sueh | thatqthe fopmedo pesigions; ghirespeeiee tgridt t he
|l i ne_sensor 24b 10 generated by.the reflected diffraction light of grid
pat t 8P ns Pattesngne, $, eogrespogding toagach ptaex mreqshbed, dni andisectionnt
I nt ity when th spQqt I sl ocat on.a _position desjgnated by the
Ir gf szlnc}é)eggggb@pufaé)torﬁlq;qﬁﬁgction (i:n welglch the hpne sensor 24 isgexten ingyancT
at the same time in the direction in which the line sensor 24b is extending.
When the card 1 is conveyed by the card conveying means (not
shown) to be dragged in a direction shown in an arrow C (direction that
15  ditches of diffraction gratings 3’ are extending), a position of spot S on the
grid patterns 5, 6, 7 in the hologram seal 2 is relatively deflected with
respect to the grid patterns 5, 6, 7 as shown by reference symbols (a), (b) and
(c) in Fig. 10. Accordingly the distributions of light intensity R1’, R2’ and
R3’ of the reflected diffraction light R1, R2 and R3 are continuously varied
20 as shown in Fig. 11 (a), (b) and (c) and in response to this variation, light
receiving signals output from respective light receiving elements 24c of the
line sensor 24b are continuously varied in accordance with dragging of the
card 1.
In other words, the card conveying means functions as a projecting
25 position varying means by which the projected position by the measuring
beam for the hologram seal 2 is varied in order to obtain an averaged value

of the respective distributions of light intensity at the line sensor 24b

10



- 10, Fig. 11 (b) shows the distribution of light intensity when the spot S
Is 5 located on a position designated by the reference synbol (b) in Fig.
10 and ‘Fig. 11 (c) shows the distribution of light intensity when the spot
Sis located on a position designated by the reference synbol (c) in Fig.
10. The respective received light signals which are output from respective
| ight receiving elenments 24c (n =1 to n) of the line sensor 24b are 10
respect i gehgratediy the refleetqab diffraetiontlightzofrgyié pabterhs 526land725n of a
totalizing circuit 25. The respective totalizing elenents 251 to 25n of
totalizing cirdere, Mgt d1 44) showhdheadiptributien raf dightethtensjty whemdhe from
when the card 1 is inserted into the box 20 and until the card is

di schar gsgot Somlocatediroxa 3ositich designdtediby thereferenee spmbol Gk insFigaal s
generated by many nunbers of grid patterns 5 6, 7 which are forned

peri odi cdl0, Jigl éihdbb sbowisrthet distribntionzefilight intensity, when the: spatzSdswi t h
the respective totalizing elements 251 to 25n while the card 1 is
convefed lo@fed mrsaapqsaﬁn@;erd@mgnatt@d Ay thedreference smbol ¢ inghig. A9 and t he
distribution of lig intensity RI', R2' and R3' enerated by the
eapect | EiZgH ) shomsthe Gptrabusion ol light batenstty when A6 sphbSsIoeatg.

and thereby the respective distributions of intensity can be
aver aged OnThpogition designateddpethe wfermwﬁmb@g(é) i 40251 to 25n are
input into a discrimnating nmeans,Z 26 for the_ discrimnatin rreans 26 to
perform 25 thdhgutresrestave yregeivad night i signals (whichararer qyitpyt c&mari son
Val ue. AdeppRst w‘%ﬁ@%ﬁéﬁ%p@é‘éﬁ%ﬁé%@tq B oE s, sopeek b arer 11
it R 1 JeBReEiTEbL oot KRR PR FIEmPs S8l S0 @fracul ¢ of
the discr {thz?}léocr}rcl:lﬁtdég.pl %%drgsr%)e% ve J;oig.{lg%{ngp ePemen s 251 to 25n of
totalizing circuit 25 totalize the respective received light signals from when
the card 1 is inserted into the box 20 and until the card is discharged from
the box 20.
15 Accordingly, the received light signals generated by many numbers
of grid patterns 5, 6, 7 which are formed periodically along the direction of
card conveyance, are totalized with the respective totalizing elements 251 to
25n while the card 1 is conveyed. By this arrangement, totalized output
R1”, R2” and R3” of the distribution df light intensity R1’, R2’ and R3’
20 generated by the respective grid patterns 5, 6 and 7 can be obtained as
shown in Fig. 12 and thereby the respective distributions of light intensity
can be averaged.
The outputs of respective totalizing elements 251 to 25n are input
into a discriminating means 26 for the discriminating means 26 to perform
25 the authenticity discriminating of the card 1 by a comparison of the output

of totalizing circuit 25 with a predetermined reference value.

As the predetermined reference value, for example, presence or
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- Not'e that -in the enbodi nent described above, although the card 1 is 5
conveyed with respect to the fixed neasuring light projecting system 23 and
reflected diffraction |ight detecting system 24 to average the received
light signals while the card is conveyed, alternatively, it may be al so
recomrendabl e that a novi ng nmeans causing the neasuring |ight projecting
system 23 and the reflected diffraction |ight detecting system 24 to nove
10 i nt egabksencaniafhthe dpghtt intertdity fdixribution| thespesledstzengtie ¢fr bighet i ng
position varying neans to average the received light signals while the
proj ect i mytensutyi distributioni amd thenwidth ofoite dprénd wirbivsedyand diréddltafi on in
I ndustry 15 In accordance with the present invention, there is provided an
appar at u$he disatimindtiomis displagedhenthe display paneb22 havi ng a hol ogramin
that a grid pattern having diffraction grating of a predeterm ned w dth of
pitch and gri d Nwdetthahin the iempadimens deserbed abovgsalthosgh the eatd dris of
array_ are sane to_each other but whose respective predeterm ned w dths of
20 pi @ cheanwexeddvitherespectatethe fizsed meassiringlight pedjecting systane 28 amded
cycle. 12 What is clainmed is: 1. An apparatus for discrimnatin

aut hent i &eflgcted diffraetion dightrdefpeting systess 24 tyavexgge ﬁta)r@aivmgligbst em
which projects a neasuring 5 beamfroma predeternined direction onto a
hol ogr amsigaded vhiley the ceander i neanvisyeds i altexnativsly, cidr anay |beglalso
receiving element. for receiving reflected diffraction |light based on said
measur i ngeesamendable thatramaving meanssegusing Fhag megsuzinglightigrojectimans t o
average a received lLﬁlht signal which, 10 corresponds to a distribution of

li ght i n8¥stem 23.andhe reflacted diffvactipns light rdetegfing sygteng 24 3o ope¥e i ng
o Y d ; . : b
POS ib on ir?t%gf'gfly vst]iﬁ\%%gggtoto t %I gng %gzg Ilni% usee%rra]as the projecting position
varying means to average the received light signals while the projecting

position varying means is moved.

Possibility of Utilization in Industry

15 In accordance with the present invention, there is provided an
apparatus for discriminating authenticity of a card having a hologram in
that a grid pattern having diffraction grating of a predetermined width of
pitch and grid patterns having diffraction gratings whose directions of array
are same to each other but whose respective predetermined widths of

20 pitches are different are alternatively arranged in a predetermined cycle.
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- and a discrim-nating neans to discrimnate the authenticity of said card
by a conparison of output of said averaging neans with a predeterm ned 15
ref erence value. 2. An apparatus for discrimnating authenticity of a card
according to claiml, characterized in that said averaging neans is
composed of a totalizing nmeans to totalize said received |ight signals. 3.
An apparatus for discrimnating authenticity of a card according 20 to

cl ai m 1 dVhet &6 chaPmedlisr acteri zed by further including a card conveying
means and characterized in that said averagi ng neans averages said

recei ved |ight 1si gnAhs appazatissi orofdiseriminating i gothenticisy s ofjienercaréd by
said light receiving elenent while said card is conveyed. 4. An apparatus
for di scrcomprigingy aut henticity of a card according 25 to claimai1,
characterized by discrimnating the authenticity of a card having a

hol ogr am seal ian ménauringylight pprojenting ®ystem dwhfichy qrojeetsy raathegsuring a
predeterm ned width of pitch and at |east one grid pattern having 13

di f f ract iheanyr@omga presiedentnines jdinecsiorarontp jas hodograms forimed comea
diffraction _gratings but whose predeterm ned width of pitch is different
are al t @rpdeteymined poaitipsdon saul ¢arddet er mi ned cycle. 5. An apparatus for
discrimnating authenticity of a card having a 5 hologramin which a grid
pattern havi ng adilightarecetringr elemant Hir zecqivingereflactedddiffenctions lightch and
at least one_grid pattern having diffraction gratings whose direction of
array i s baged opsaidmeasswing beamns which isgeflgeted onysaid holageams; pr edet er i ned
width of pitch is different are alternatively arranged in, a predeterm ned
cycl e, charact &% AYSTRAFINENMNEARSHJO AVEEAZR: & LFacRly e, g’r&htpﬁtﬂT@ét whgchy st em

2 g?’: ?ﬁ'&? icﬁgrrgﬁégg %J\/?F}[‘ ghii% e g}mﬁtﬁggg g?t%;lg}tgfsonatﬂeaﬁgﬂt Il?eecae&igg'delgment
' by varying a projecting position on said hologram of said measuring beam;
and
a discriminating means to discriminate the authenticity of said card
by a comparison of output of said averaging means with a predetermined
15 reference value.
2. An apparatus for discriminating authenticity of a card according
to claim 1, characterized in that said averaging means is composed of a
totalizing means to totalize said received light signals.
3. An apparatus for discriminating authenticity of a card according
20 to claim 1 or claim 2, characterized by further including a card conveying
means and characterized in that said averaging means averages said
received light signals on a basis of received light signals generated by said
light receiving element while said card is conveyed.
4. An apparatus for discriminating authenticity of a card according
25 to claim 1, characterized by discriminating the authenticity of a card having
a hologram seal in that a grid pattern having diffraction gratings of a
predetermined width of pitch and at least one grid pattern having
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- laser beaminto parallel as a measuring beam and whi ch projects the
nmeasuri ng beamonto said hologramseal; a reflected diffraction |ight
detecting systemhaving a line sensors 15 which receives reflected
diffraction light reflected by said hologramseal and a Fourier
transformng |l ens which is arranged between said card and said 1|ine sensor
to detect the reflected diffraction light reflected by said hol ogram seal;

a proj ectdiffgagtion t gratings ywihapenahirectiom of aardyesisaspme] est isaid fdPmeesi tion
on sai d hol ogram seal of said neasuring beamof light to obtain a set of
i stri butdiffracthen gratings but windsel prpidetermisvedi widtheofepiteleds differeht ereed
diffraction light fromsaid respective grid patterns on said |ine sensor in
an aver ajganabtively artamgediini apredeseraninedatyictdr recei ved |ight signals from
respective 25 elenents of said |ine sensor are input and which

respectivel y td.alAneppahetus for disenimingtingsiughenticityofi4 hard bepig ave

el enments; and a discrimnating neans whi ch discrimnates an authenticity of
sai d 94 dwlegnam cimpahiclynaofgridit patterm ohagingl diffractionngratings ofth a
predeterm ned reference value. 6. An apparatus for discrimnating.

aut hent i diredetermined width optli pitch t and| at nlemst cphne agridr ipasternn havingan
arrangenment of said grid patterns is, 5 forned along a direction in which
sai d | i ndiffeaetinn j gradingsnayhepe Airestiony i arnay fisr sainec @snisaid i fegmer
authenticjty of a card according to claim6, characterized in that a
pluralit ﬁlﬁlr/a%twragg@%ﬁ bupwhasepredetermpinedavidihs o pibeh ig differgndiiarect i on
in which said |jine sensor .is extending are forped such that the_ fornmed
posi t i on@ltarnativebe arrpnggdiin e pradetermined-gycle shanacteyized hysameluding: are
shifted in a direction perpendicular to said, direction . in which said |line
sensdf i s ext e MRS Hightl Treiactig FYtam daving a semiconductor laser

which generates a laser beam and a collimating lens which transforms said
laser beam into parallel as a measuring beam and which projects the
measuring beam onto said hologram seal;
a reflected diffraction light detecting system having a line sensors
15 which receives reflected diffraction light reflected by said hologram seal and
a Fourier transforming lens which is arranged between said card and said
line sensor to detect the reflected diffraction light reflected by said hologram
seal;
a projecting position varying means which varies a projecting
20 position on said hologram seal of said measuring beam of light to obtain a
set of distribution characteristics of light intensity generated by reflected
diffraction light from said respective grid patterns on said line sensor in an
averaged form,;
a totalizing means to which received light signals from respective
25 elements of said line sensor are input and which respectively totalizes the
received light signals from the respective elements; and

a discriminating means which discriminates an authenticity of said
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said line. sensor is extending. 8. An apparatus for discrimnating
authenticity of a card according to claim7, characterized in that said
projecting position varying nmeans is a 15 conveyi ng neans whi ch conveys
said card along a direction perpendicular to the direction in which said
line sensor is extending. 9. An apparatus for discrimnating authenticity
of a card according to claim?7, characterized in that said projecting

posi ti on caed ybyg aoezperisan aof deutputg fremnsaifli ¢otadizings nsedns nwithurang

| ight projecting systemand said 20 reflected diffraction |light detecting
syst em alpredeterviined réfenemeeryaludi cul ar to the direction in which said line
sensor is extending. 10. An apparatus for discrimnating authenticity of a
card accordi n§. t drchppardnsdhndiscrianinading authetticity df a eaad iaccorglingans
respecti vel}l/ _totalizes received |ight output of respective |light receiving
el enent s tezlaim &, dwraptdarizedaind that éni srcengesyent, ofinaidageidapetterns is
distributions characteristics of light intensity corresponding to the
respet i ¥ermed dlongya directionsip which said line sensor is extending.

7. An apparatus for discriminating authenticity of a card according
to claim 6, characterized in that a plurality of arrangements of said grid
patterns formed along a direction in which said line sensor is extending are
formed such that the formed positions of respective grid patterns

10  corresponding to each other are shifted in a direction perpendicular to said
direction in which said line sensor is extending and the direction in which
said line sensor is extending.

8. An apparatus for discriminating authenticity of a card according
to claim 7, characterized in that said projecting position varying means is a

15 conveying means which conveys said card along a direction perpendicular to
the direction in which said line sensor is extending.

9. An apparatus for discriminating authenticity of a card according
to claim 7, characterized in that said projecting position varying means is a
driving means which drives said measuring light projecting system and said

20 reflected diffraction light detecting system along a direction perpendicular
to the direction in which said line sensor is extending.

10. An apparatus for discriminating authenticity of a card
according to claim 8, characterized in that said totalizing means respectively
totalizes received light output of respective light receiving elements

25 obtained while said card is conveyed, and averages distributions

characteristics of light intensity corresponding to the respective grid

patterns.
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