-1-  DESCRI PTI ON DATA RECORDI NG MEDI UM AND GAME DEVI CE

5 TECHNI CAL FI ELD The present invention relates to
~data recording nedia and ganme devices for perform ng

a card gane or the |Iike. 10 BACKGROUND ART In a card

gane, a card with a figure, ih as a gane character,

printed thereon is used, and C i nformati on

i ndicating the kind or strength of the card concerned

is printed as a code patte rt of the 15 card.
The card is inserted in a %éﬁéﬁiﬁ% pﬁof a card gane

“device, or the card is placed on a play field wherein

pattorn 'i's pPOtRdReOMHec: DRI R ls AR PEREF o
ern is p rom
the card, and the card gane is performed according to
the card 20 information read fromthe card. For

Ox amBENIERS TaBEBese Lai d- Open Patent Application

No. 2002-30126fe bPesdt ReRehBl 8n GAME RV ik6CdaBa recording
plurality of cards are inserted in the card gane

devimedian aadspare deitiaras tiesyPaFEoHdY Bnfard gagl or the
bund{ g..In this card gane 25 device, reading of a code
pattern fromthe card bundle is permtted w thout
separating the plurality of cards. It is possible to

1g)rev ﬂ?J%N‘f)aE‘sﬂ% fromsuffering from danmages or dirt

ue ﬁ%ﬁﬁie*tﬁﬁveyance of the cards, and it is

possi bl e to shar tenatdeganiaye af oardeadimg df.guhe, cagdh as a

30 pattern For exa ne d e tent -

Aop! FEL B RG e S000 T ssb FRoTOR Boars artt B e

pi ecenfdrmaiioh 1ndicmﬁ&ﬁg(mmelhdndeﬁrr&;ﬁdmgth|nﬂ the card
etc.. of the -2 iece is recorded i S

pfggg%n?ﬁFQQQeljaﬁﬁlgg cF%J%? Bl S&€tdrn 183 &R ' SF the

15 card. The card is inserted in a card slot of a card game
device, or the card is placed on a play field wherein a |
cafd pattern detecting unit for reading the card pattern
is provided. The code pattern is read from the card, and
the card game is performed according to the card

20 information read from the card. For example, see Japanese
Laid-Open Patent Application No. 2002-301264.

In another card game device, a plurality of
.cards are inserted in the card game device in a etate
where they are made into a card bundle. 1In this card game

25 device, reading of a code pattern from the card bundle is

| permitted without separating the plurality of cards. It
is possible to prevent the cards from suffering from
damages or dirt due to the conveyance of the cards, and it
is possible to shorten the time for reading of the code

30 pattern. For example, see Japanese Laid-Open Patent
Application No. 2002-143367.

: In a board game, a game piece in which

information indieating the kind, strength, etc. of the



is used as the play field, and the board gane is
performed - according to the information recorded on

the gane piece. For exanple, see Japanese Publi shed
Utility Model 5 Application No. 63-024941. In the card
of the card gane or the gane pjece of the board gane
ment i oned above, a |arge nunbef of cards or gane

pi eces are used in playing the gane, in view of the
user-fri I|n t ayi the.
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dat
PhefERticatipR ¥eg. 6%1024343e5|rable that the amount

of recordabl erdatRe h&addorednedea el oiktheheagase piece
used in card ganme devices are purchased on the basis

of @hddrageardnerier MENtéarad A epdl dashe By ©f cards
| NSt ifheAl EBEs LA FEB L%fedsﬁﬁrf)lﬁlrﬂj E{'Yz'en?al%g tﬂ? W of
There are al'so rare cards whose anount of purchase is

ver ythamiser-Suéandbinessagds ther vidnaola gaggepiayinglaad the
g'fféaégﬂbffcgﬂlEQQEOﬂﬁ é&%@eﬁéﬂ@é Qﬂ&gs’lﬂngs B VefiAe that
have the gr€atest corcern | ach|r|ng the rare

car dshe Aidef ofgthy airdsherr game cpiaises Heompda into an

Condu %Flé%ecﬁfzéﬁwtfgi tH893559f eveEEFE@%ﬁlly when a

forg such™Car use an el’ectron evic

such:caje Q:tath:@rnt ag, pmmadded amaachvw afresyic Buchras aamerd

acquir e card_ information f Onth%ﬁ £ data that
- Howe € Cost BT e C“CaPus Wi h e@&“ﬁ% 3

1Beco¢ms H@Qeﬁbghedaﬂﬂaﬁdln g snuthi e hi gher st Haﬂlrettele that
-based cards. Thu such

cost, .of the nornal a
ot O (A0 PEaFseRl G2b 1P 8o 5h e TISREPSREd pr obl ens
are-not restrisetedoftehd heirear dsefl Ofn GRI@ gan® devices are

. devi ces. The probl ens al so - 3-
purchased on the basis of a package, and other cards are
paid out by coin insertion at the time of start of playing
20 . the game. There are also rare cards whose amount of
purchase is very small. Such rare cards serve as a
special role different from that of the usual cards, and
players have the greatest concern in acquiring the rare
cards. And forgery of the rare cards is often conducted.
25 ' One of the methods for preventing forgery of
such cards is to use an electronic device, such as an IC
ﬁag, provided in each of such cards and acquire the card
information from the IC tag. However, the cost of the
cards with the IC tags becomes toc high, and it is much
30 "higher than the cost of the normal paper-based cards.
. Thus, such method is not realistic.
| The above-mentioned problems are not restricted

'to:the cards for card game devices.. The problems also



arise.in the itens (for exanple, game pieces)
acconpanied by other printed matter and such printed
matter on which the gane data is printed can be the
counterfeit target. 5 DI SCLOSURE OF THE | NVENTI ON
According to one aspect of the_invention, there is
provi ded an i nproved gane deviGé in which the above-
nmenti oned problens are elimnated. According to one

. of .the. | ' t 0 ji ' f.
cohoply & SMERLVEN ofhor SEAe) 10 dPLOYLOEH Aorlnico
adapredithern peiease rnadtecanandt softh preodedabbetaateay which

i t hout | [ th t st I d t
for galy G Rataats Wodted Agnnst Uf SRPREFFGety. tamget-
an enbodi nent of the invention which solves 15 or

reduces aone._or nn%e aof the _ahove-nentioned probl ens,
her ' rding nediumfor use in a

game device, hheodalimy oL ¥ndi BEIpEEEI JIMGRMRAYELIIEN A there
first printed layer 1n which a first code pattern,

whi cks irrovisedc pralmgroysd garecdael gatite MRigRt Bg iaRpve-

uni tmofe tHRPBrepMBndleL el innkEddt ed; and a second
printed layer“in which a second code pattern, which

i s detected bycgosdbzhdo cogeapaeteref ddcednvagtions there
f t SR ViLEe, of I,n : Hﬁﬁﬁ lJyitheafgrst %?@g
1geco%g pri ntd% nge?ssaarc%rtaf %rggrgﬁ SO t%Latl th%lfldée%o%

pri ndedideaydvichsaow exdagitgdofiot hacpSade rtde pmpwredt
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_recogni zabl e to the gane devyic data jntrinsic.to |
the data recgpdﬁﬂge‘%%og%ﬁrheln aﬁ’% ?ﬁ% Y48 ‘éﬂélgh solves

Idet est srédieee30ohier st muk sgcand sockee-pairitebnad byrdibleens,

first. and second, ggde ttern dgtectlng 9n|ts t o nmake

pr ogFReE® oS RIGXAESd & i FGCPEITRAR 7 use 1n a
abovgam@nidvired €REaddRe UedioRd i AGGheMM IR oRPriding: a first

printed layer in which a first code pattern, which is
detected by a first code pattern detecting unit of the

20 - game device, is printed; and a second printed layer in
which.a second code pattern, which is detected by a second
code pattern detecting unit of the game device, is
printed; wherein the first and second printed layers are
formed so that the second printed layer 1s overlaid on the

25 first printed layer, wherein data based on a combinaticn

| of the first and second code patterns is recorded in the
first and second printed layers so that the data is
recogniZable to the game device as data intrinsic to the
data reccrding medium, and the game device detects the

30 - first and second code patterns by the first and second
.code pattern detecting units to make progress of a game
according to the data.

The above-mentioned data recording medium may be



configured so that the first code pattern and the
second code pattern are printed so that each content
of the first code pattern and the second code pattern
is respectively detectable to a code pattern reading
unit using a 5 corresponding one of |ight beans having
di fferent wavel engths. The above-nentioned data
recordi ng medi um may be configured so that the data

intrinsic ecardin di um i n
i o BBl 85, RSP T R S HetBeird AanEhr geon
whi chodls peEwrhoare her gairel devichet tenadakentpnogogsisheoffirst

t he gane._ The above-nentioned, data recordi ng nmedi um.
3% g, SHO<ERT A e SO T e g TRehT i veLy
I s adeechablandot hecdds Shatarrdns eeadths and tpaktiagns are
inted on a 15 side face part of the card . so that the
cofdrtod¥ ePh® ¢ 4 FFEB AW Gidtecsnk
pat t gsfeldhignahove- nenti oned data recordi ng nmedi um may
be <configured so that the data, recording nediumis a
card, and thdhe pRPVaMERickRd ot maardiing mpdium may be

pri nggds o 8ostHs: fage pat 1atrife caldepe Lthay the

second code pattern is overlaid on the first code

pat t EFECTAYTSY BedithelgAam 1T daspanaiyioredidemtifyingrthe data
o ' : Ci | . . ! :

P BT e VB TE e T el BB mae

codeppagregnof 2BeThamabove- nenti oned data recording

”Ed! um may be ThEC Qﬁbgglrﬁ%}ﬁlo nteﬁahal‘.ge dc."’!)tr%ﬁ) Cglreg!uﬁ}g may be
mediumis a gane piece i'ch s used Tor perf orm ng
t he gandigumrdl thethatrethaleldtae resopding dediinmt hsaa prand,

field in which the_gane | ece is_placed, wherei he

i st dn b daatt GBSt Pararna e it AHEeg aREeS on 2
over badlel fveapaukf acetlod ddrel ganehapitgoee seliotd tag€pattern
t he ve-menti oned data recordi ng

iel.d. Th b
wedig%? %#ﬁ%% EgngFgufiﬁF?n?qpﬁaPa??ﬁFqi rst printed

| ayer and the 13ecaBdve-mentioned data recording medium may be
configured so that the data. recording medium is a card,
and the first and second code patterns are_printed on a

20 side face part of the card so that the second code pattern
is overlaid on the first code pattern, wherein the data
.recording medium further comprises a third printed layer
which is printed with an visible ink and overlaid on the
first and second code patterns.

25 _ ' The above-mentioned data recording medium may be
configured so that the data recording medium is a game
piece which is used for pexforming the game, and the game
device is provided with a play field in which the game
piece is placed, wherein the first and second code

30 -patterns are printed and overlaid on a surface of the game
piece which faces the play field. .
| The above-mentioned data recording medium.maylbe

Configuréd'so that the first printed layer and.the;sécond



-5- printed | ayer which are printed and overlaid are
made into a group of printed |ayers, and a plurality
of said groups of printed | ayers are provided at a
plurality of |locations of the data recording nmedi um
5 The above-nenti oned data recardi ng nmedi um may be
configured so that the data réﬁﬁ?ding medi um furt her
conprises one or nore third printed |ayers in which a

code ttern is inted so _that .the,one qr .nmore third.
or | TREHI 4 JavE T aP Bt gy et P TBROE B 1 T LB fint By made into
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pattern detecting methods fqr the one or re thi ,
D e b Y Ers 1AV 8 T LR ott dGH BRHAFY Thelocations
abover nand ired rdabad s acdiing, medi um may be

configured so that one of the first and second code 15

patterns is gdhér aPEHS HBREd BRACBAVRISFHT PrEcBsdi Wy may be
of  tHerQhfiRly GRdenpal iR Math ralo A IMERALmObul fifer

i nvention which solves. or reduces one or nore of the
abovecmmniSasn e eppobinens  thirepeintegprinratedia gaheh a code

devi rsi : fi 0 2 d i0g
i PEAIT S RIpeB 46 SpatOE e 2By b EhEEh! finted
pl ur bhyens afrecoderpatd evmsheedraedorimtzed deyert &t the

ea .a.rec g [ .
B et B el T ATl SR hE8iEing pehpes
cont &omnitrige ianfeopramond ithfrce pehhtéd oayerforrat dbhif&fent
COntgined in thg'first code pattern anong the

pl ur ??Tjﬁ%ﬁh ok 8§'patterns recorded in the data

recordi ng mediTha adovprhédicidriedy 8ata nradv e ngheedeannthy be
code pattern js printed being oyverlaid on a printed

Ty orort diied, SehEhAF e EuehenEeTeEr A SR aoN:

_JIEhe ]_Q@tﬁsﬁﬂ@flsaﬁg'éﬁe@faté@%a%@daoﬁocéﬁﬁ@féiﬂdi‘g ! deY8indg of
menory unit in which a conmbination of the first an

* secoRlF e &G RELE_™ Bt ored as being dat a
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or reduces one or more of the above-mentioned problems,
there is provided a game device comprising: a.firSt code
20 pattern detecting unit detecting a first code pattern
from among a plurality of code patterns recorded in a
~ detection areé bf a data recording medium; a second code
pattern detecting unit detecting a second code pattern
| containing information different from information
25 contained in the first code pattern among-the plurality of
code patterns recorded in the data recording medium, a
printed layer in which the second code pattern is printed
being overlaid on a printed layer in which the first code
pattern 1s printed in the detection area of the data
30 .recording medium; a memory unit in which a combination of
the first and second code patterns is stored as being data
intrinsic td the data recording medium, and game data

corresponding to the combination of the first and second



corresponding to the conbination of the first and
second -6- code patterns is stored; and a control wunit
- adapted to detect a conbination of the first and
second code patterns based on detection signals from
the first and second code pattern detecting units,
adapted to conpare the det ect 6875 conbi nation of the
first and second code patterns with the code pattern

Cowg&p ti%ﬂf%&%%e%slgkoré% wgngrgdg érol %%§€t§3a ted to
r ead, n a nmatch occurs, gane corresponding to
t he dieteett ed combtbhmaicbrormff thm fhe:smmrm wecongt co@mqbatterns

adapted to e ane ro ram hased on the 10 r
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aboviex i @ﬁ@écgﬁﬁ@ wesge aaapt@@ t@@bﬁﬂpgueedhéwéﬂwted
the first code pattern is printed wt
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pattern rinted with an infrared-1ight
abs AFRIEH Gk reyd e &y Magchheceweon@adgdéapatt ern

on therfdd, d@ﬁgetop@ﬁé‘aé%ecﬂgﬁrééﬁbiﬂﬁilohr%Eoﬁofﬁb memory
pattern detectlng unit is provided to emt

ul t rlamtbl énd aghPted tthexgeuset fodpms progeemopased on the
1981 L6 Yl GaFE LY Ma A B SEC A0 5RM1G.A0. pat tern
etec d

unit 1S provi 0 en1 i'nfrar lght to
t he detect|onT@erahote-manﬂﬂmaedagam$WQﬁyume tthg be

det g c%rjl%ﬂgut urf % ]?a;t trhe %tr%t %8:% d}')antgce d%ﬁn%)¥1nteid with

capture a corresponding 'one 0
and aeomutacﬂdeetp}aiq}e:r risespacinkedry .a 2etActboni suyface

Lo L0e dat oy recordng, Iedum and, 0o, deueec) . cor:

1|5nc r:eaqﬁ::trttesﬁiamunt a@flr[ﬁ;é@:ﬁadamhdghﬂ ailﬁsor\ﬁttlbg.luink by
|ncreaS|n the cost st p Yy, an it is POSSI eto
pr eVe¥RTL 2 F;%‘eo?’e‘f F5 PRELFER MY oG dArst code

_effeﬁéﬁﬂ@hwy wh@r Bith BFh DESGRIPELEN (3t tin B@E@EB@ unit is
provided to emit ultraviolet light to the detection

surface of the data recording medium, and the second code

- 20 pattern detecting unit is provided to emit infrared light
to the detection surface, so that an image of the

- detection surface of the data recording medium is captured
to detect a corresponding one of the first and second code
patterns respectively.

25 According to the data recording medium and game
device in the embodiment of the invention, it is possible
to increase the amount of recordable data, without
_increasing the cost steeply, and it is possible to prevent
forgery of the data recording medium effectively.

30 '

- BRIEF DESCRIPTION. OF THE DRAWINGS

FIG. 1 is a diagram showing the composition of a

. card to which an embodiment of the invention is applied.



FIG 1 is a diagram show ng the conposition of a card
to which an enbodi nent of the invention is applied.
-7- FIG 2A, FIG 2B and FIG 2C are diagrans for

expl ai ning the way an ultraviolet-light em ssion ink
appears. FIG 3A, FIG 3B and EIG 3C are diagram for
5 expl aining the way an inf rardd-| i ght absorption ink
appears. FIG 4 is a diagram for explaining the way a

. code pattern I.nt i.de_f.ace.p of g.card
appear s vvhen%i&{;'i 235{'1 ?E&égi ?ﬂBean% fﬁgufﬁ ﬁ?o?@?gﬁfmt@r
i nf regsh i ngl ghe, wapdarvigithbeibl ghtligespatssveh yink

FIG 5 is a diagramfor explaining the way a code
pat t&FFPA-nted in an infrared-1ight absorption ink

or an ultravi giret - BAghtieMzssizan FIE, 03T argenibfeak afdk
appears. 15 FIG 6 is a diagram show ng_an exanpl e of

an  ewplairdda) Lhet vah <t prisATEPeti ghimabsogRt ton ink
i nfragedsld ght absorption ink. FIG 7 is a diagram
for .explaining the way a code pattern, which is
printed on th&l6ard isingiagramgor exrladgipgghke way a
absorphd QN ik nSPOYR-d ) dH G s8de@PRER SurtFLE a8chSd &ppears
di agram for explaining the way a code pattern
appedrsn i Gs 9ArafthiRdGwidB aderavhgieing ightw byfrdred
npesi,t.i O f ; i | ment of the 25
lfogve%fé%érf %é‘%aa’%??@%g %q%\%lggﬁéggg%?% rram showi ng t he
conposi tion offiGa Baisl 4 alishireln doreedwdiimenyg dhetbay a
i nvention i

exani e G INPE R ritba pEFa ot rEt on a gara-of Lnk
sur f @gean Nilaravibbée-13fht riission ink on a genuine card
appears.
15 ' FIG. 6 is a diagram showing an example of an
infrared light absorption spectrum of an infrared-1ight
| absorption ink.
FIG. 7 is a diagram for explaining the way a
code pattern, which is printed on the card using the
20 infrared-light abscrption ink shown in FIG. 6, appears.
FIG. 8 is a diagram for explaining the way a
code pattern appears.
FIG. 9A and FIG. 9B are diagrams showing the
composition of a card to which an embodiment of the
25 invention is applied.
-. FIG. 10 is a diagram showing the compesition of
a card to which an embodiment of the invention is applied.
FIG. 11 is a diagram showing an example of a.
third printed layer formed on a card surface in a visible
30  ink.
| FIG. 12A, FIG. 12B and FIG. 12C are diagrams
showing the composition of a game piece to which an

embodiment of the invention is applied.



FIG 12A, FIG 12B and FIG 12C are di agrans show ng
the conposition of a gane piece to which an

enbodi ment of the invention is applied. -8 FIG 13 is
a bl ock diagram showi ng the conposition of a gane
device in an enbodi nent of the_invention. FIG 14 is
a bl ock di agram show ng the 5"§6rrpositi on of a code
pattern reading unit which reads a code pattern on a
si de face par f card. . Fl 5 is a_diagr how ng
an exanpl e of %ga'cg? dlsot?n&lggklflj:[@g%,s Ief"%ﬁ%%e and
Fl G cdfifcsdreodi agrangeme teshion by drherbodposhti oh tdfe a
code.lgattern readi ng unit which reads a code pattern

on a

(¥ 4€8 0of a card or a bottomof a game piece.

FIG 17 is a phackidi agramishawingstdie sheaingsthéon of
a code pattern reading unit. 15 FIG, 18 is a flowhart

Por SXPBICHIALRG PF ok LG PatéerRoFRFYIEneEt o#Ch FiRgds a
19 i Sode PRGN AT a BHRIAIMICBILALW & GOdardpattern
data is dgenerated. FIG 20 is a diagramfor explaining
how'a code 206IFatier¥s datddaogagereewsined anFPRAMRYR Gihd
FI G -21B1akg1di agrams showi ng exanples of a code
pattern given to the surface of a card. FIG 22 is a

di agram for eXpFai hthg Fidiv d6Boded patd.eleCi argedbagenins

\

ern 1I's de
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or ‘explarning

t i mewhyifclt areddeeadeode pDESCRI PHl ONWGFEaREFBRENCEArd or a
NUVERALS, 10, .car g, 39 JOR card bundie

15

20

25

30

FIG. 17 is a block diagram showing the
composition of a code pattern reading unit.

FIG. 18 is a flowchart for explaining processing
of forgery detection.

FIG. 19 is a diagram for explaining how a code
pattern data is generated.

FIG. 20 is a diagram for explaining how a code
pattern data is generated.

FIG. 21A and FIG. 21B are‘diagrams showing
examples of a code pattern given to the surface of a card.

FIG. 22 is a diagram for explaining how a code
pattern is detected at the time of card reading. .

FIG. 23 is a diagram for explaining how a code

pattern is detected at the time of card reading.

DESCRIPTICN OF REFERENCE NUMERALS
10 card |

10P card bundle

10a side face part

11 first layer

12 second layer



10a side face part 11 first layer 12 second | ayer -9-
15 third layer 20 ganme piece 21 nounting 22 figure 5
23 code pattern 24 first layer 25 second |ayer 100
ganme device 101 CPU 10 102 program nenory 103 data
menory 104 interface 105 code-pattern readi ng unit
106 ultraviolet-1light detectiﬁﬁﬁhnit 15 107
infrared-light detecting unit 108 visible-light

detecti unj 109 input device 110 display circuit
partfglg%”ﬁﬁLﬁﬁg?rZO 112 sound circuit part 113

speaker dal#e gdewani cation interface 121 reading |ight
irragiatiqglunit 122 canera 25 131 play field 132
gl as$® pIf B89 reading light irradiating unit 134
reflggtipnnate 135 reflection plate

5 23 code pattern
24 first layer
25 second layer
100 game device
101 CPU
10 102 program memory
103 data memory
104 interface
105 code-pattern reading unit
106 ultraviolet-light detecting unit
15 107 infrared-light detecting unit
108 wvisible-light detecting unit
109 1input device
0110 display circuit part
111 monitor
20 112 sound circuit part
113 speaker ‘
114 communication interface
121 reading light irradiating unit.
122 camera
25 131 play field
132 glass plate
133 reading light irradiating unit
134 reflection plate |
-135 reflection plate
© 30 136 camera
141 reading light irradiating unit
-142 visible light LED
143 ultraviolet light LED



30 136 canera 141 reading light irradiating unit 142
visible light LED 143 ultraviolet light LED -10- 144
infrared |ight LED 145 canera 146 i nage processing
device 147 nenory 5 148 out put device 200 gane
device 300 network 400 server 10 BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON A description will now be
gi ven of an enbodi nent of the invention with
refe ce to th cco, ing drawings. FIG 1 shows
t he i%ﬁhuﬁﬁﬁ%%fﬁgoiléhggﬁgyto which 15 an enbodi nent
of thesi nuerirzon is applied. As showmn in FIG 1, the
‘card 38 in this enbodjnent i,s a data recording nedium
whi ch®? s FIFeBTPRET TS &V4fTGl e of paper, a  plastic,
et c. 14andndntrs; card 10 includes a side face part
(card edge) 10a. As indicated by the dotted line in
thhe 88| RWIPWafEVEFEFIG 1, the side face part 10A
conpsh§esyne ekstel ayer 11 in which a first code
pattern is printed in a colorless ultraviolet-1light
em s8Pon Beikvqrly i nk), and a second layer 12 in which
a segghd Lattern is printed in a colorless
infrared-Tight absorption ink (IR ink). 25 The first
and second code patterns may be fornmed so that they
1 °, BEAENEh oKk i ol bkl by (e ! erol
second code p&® desnsipeioerifldr med be ¢giatn tifepnaembodiment
gg;;%)g le{;%? Pj%i,]vnetn%(%o% nvgi&\l/ errelfaelr%hcle]c tg ei%jee daclc%mpanying
drawings.

FIG. 1 shows the composition of a card to which
15 an embodiment of the invention is applied. As shown in
FIG. 1, the card 10 in this embodiment is a data recording
medium which is formed in the rectangle of paper, a
plastic, etc., and this card 10 includes a side face part
(card edge) 10a. As indicated by the dotted line in the
20 lower part of FIG. 1, the side face part 10A comprises a
first layer 11 in which a first code pattern is printed in
-a colorless ultréviolet—light emission ink (UV ink), and a
second layer 12 in which aysecond code pattern is printed

.in a colorless infrared-light absorption ink (IR ink).

.25' The first and second code patterns may be formed

so that they are printed and ovérlaid fully throughout the
length of the side face part. Alternatively, the first
and second code patterns may be formed so that they are
partially printed and overlaid, if needed in consideration
30 of the length of the code pattern and the size and area of
~the recording part.
~ The sequence of the first layer 11 and the

secbnd layer 12 may be reversed, and the number of layers



30 of the length of the code pattern and the size and
area of the recording part. The sequence of the first
| ayer 11 and the second |ayer 12 may be reversed, and
t he nunber of layers -11- in the side face part may be
i ncreased further. Even in %B cases, it is
necessary that the printing be-“pgerfornmed using the

i nks having different characteristics, in order to

make, tl'elc%'t de: %.% e%%% %%Iﬂiogﬂ y.l_%é E_nge e%?%h%%ﬁerayeﬁ.réen in

di ffer anoun recordable
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effectively. 10 Alternatively, the card nmay be fo
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and | um nescence. Furthernore,
increase the amount of recordable data, and the kind of
‘data which can be used for an ID etc.

20 In the above embodiment, a combination of the

ultraviolet-light emission ink and the infrared—light

absorption ink are used as painting materials.
Alternati#ely, a combination of other painting materials
may also be used. The types of painting materials may be

25 divided into infrared light type, ultraviolet light type,
etc. according to the light wavelength, and the reacticns
of painting materials to light may be divided into
absorption, reflection, and luminescence. Furthermore,
among the luminescence painting materials, there are one

30 the luminescent ceolor of which is fixed regardless of the
wavelength of emission light, and one the luminescent

. color of which differs according to the wavelength of

- emission light. The use of any combination of such



anong the | um nescence painting materials, there are
one 30 the lum nescent color of which is fixed
regardl ess of the wavelength of emi ssion |light, and
one the lum nescent color of which differs according
to the wavel ength of em ssion_|ljght. The use of any
conbi nati on of such -12- painfﬂﬁﬁ'n&terials-is
"~ concei vabl e. For exanple, in addition to the _
ultraviolet- light_emssion ink the infrared-Iight
bGP RO ARESRERET CheMSSI8=BRE! | ght ref fect ] on
1 nk whi ch ref lreet exbmpbe r eispeansétion ond ytHehelkirghtobdt -
a specific wavelength, a, lum,nescent ink which enmts,
 GhESHi PR SLeBp o Tth Tt LoRRoRT I BPEPTPRIR nk
but @ts©iddel labght, 0 BigRedefilect vayelringhichareflects in
| um nescent ink which emts light in a _different
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the {ightederd SRRCHALEH BMElendbhe Shly Gt raBpenss 1N not
i nk. which absorbs not only infrared |ight but the

| i ghenby wltzydeletclighielByigehscethe ghthefygedredfic
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15 edbbikrantt celerusedording donbhaavavmlasfgthhén response to
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a different wavelen of, .the ligh e used. Anong

t he 8%§%§Eb “rgﬁ%éngﬁg’ﬁgﬁ%iﬁ§n2 gn%?%éials of the

sane Kind, there thmyobket Hearehsehete ase Nthe case in which

~infrared-light absorption in whi ¢ bsorb infrared
o EhE ban e BPRRERL LSt Rt D A Y B apove
- TRSeemBbdittdrity drieghbeabsorptdpinaksomb £ thay @ainting

different from .infrared-I|ight ,absorption inks but
absomﬁt?¥tﬁ&5(ﬂr%9t§§ ap@f%yé%%gLﬂa§@|gg%tq?spectlve layers,
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(by magnetism etc.) which do not use, printing of the.
pant khgd etk AeacFedRt TEPAFT itghe Bhfterent wavelength of

the light are used. BAmong the cases of using the panting

20 materials of the same kind, there may be the case of
“using infrared-light absorption inks which absorb infrared
light of a different wavelength respectively, and the case
of using light absorption inks which are different from
infrared-light absorption inks but absorb light of a

25 different wavelength respectively. In addition, other
recording methods (by magnetism, etc.) which do not.use
printing of the panting materials reactive to light but
use a different detecting method can alsoc be used.

FIG. 2A, FIG. 2B and FIG. 2C are diagrams for

30 explaining the way an ultraviolet-light emissicn ink in
the first layer 11 appears.  As shown in FIG. 2A, a
pattern 13 in the shape of a star is printed in the

ultraviolet-~light emission ink on the card surface, not on



use a different detecting nmethod can al so be used.

FIG 2A, FIG 2B and FIG 2C are diagrans for 30
expl ai ning the way an ultraviolet-light em ssion ink
in the first layer 11 appears. As shown in FIG 2A a
~pattern 13 in the shape of a star is printed in the
ultraviolet-light em ssion i Nkl the card surface,

not on -13- the side face part of the card In this

case,, when, o ul traviol et ht is applied
Che B (110 OPLpabTEr fF PaterPrd- | i ihTHRa e herhen only
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for explaini ngéthe way an infrared-1ight absorption

- ink vmﬁ@gﬁ S:ighs dnowpliiedr| BOtBNY npmArer AN1EDE PRtk
shapg, 18, of A %he%nlfn@]!d’]t eg.in the infrared-1Iight

absorption ink on the card surface, not on the side
face part of tEHE.c3Rkd. FIGn&ﬂw@Qch’é@ Yheareodiggrams for

infr |
pat 1 SRSl b8 ARP P dnd ek LI PRSCIBE Bon 10k
car dappedce Asokhbwn gitt Eliya r é‘AL eatpaj:ttea@ dhown the Idhape
FI G 3B. \Wen onI the ardi,nar i h . .
opl PEc it AenBEiBEare: GhE et i ddhic e Srahis, i
in F:b1€i tI¥C.cardd Gurdats, anal agr &hef sideXfJicaa miarg bliethe card.
S way code patte of the rd 10.shgwn in FIG .1
o et SR Bhee i pEaarne e AmaRcoRtgs only
ul trewnd %@ﬁtldng bt péttéﬂl applreadingl d{aﬁme apddethat tesrtions
of the first |ayer a when only infrared
| gheT i P aERR e Lk b ahhoby AT e HRE Secthrm in

1yer1d2 appedihen 8Aty WD diakbevidisidheght ghé dpplied,
applled not hing appears. FIG 5 is a diagramfor

expl BPHRHRE (HPSREY an D Code gurfern 3% ishowe iR BRS. 3C.
i nfrared-1ightprahser pti Qralaa&almoenema(ﬁwn@ ehal k8Pttne

em ssion ink on a genul ne card
code pattern of the card 10 shown in FIG. 1 appears. In
the case of a genuine card, when only ultraviolet light is

20 applied only the code pattern of the first layer 11
appears, when only infrared light is applied only the code
pattern of the second layer 12 appears, and when only the
visible light is applied nothing appears.

FIG. 5 is a diagram for explaining the way a

25 code pattern printed in an infrared-light absorption ink
of an ultraviclet-light emission ink on a genuine card
appears when only infrared light or only ultraviolet light
is applied. In this case, each of the respective code
patterns appears and they do not interfere with each other.

30 ' | Accordingly, printing code patterns the contents
of which are different from each other on the same portion
of a card without interference and applying either

infrared light or ultraviolet light makes it possible to



appears when only infrared light or only ultraviolet
light 1is applied. In this case, each of the
respective code patterns appears and they do not
interfere with each other. 30 Accordingly, printing
code patterns the contents of which are different.
from each other on the same poitron of a card without
|nterference and applying either infrared |ight or

ul traviol et ht makes_ it ﬁossible to -14- detect the

cont et é‘ﬁc ORbRRE Rt BEFR. CRRLAtYE card i s

provided so tRhghst hend idaxld ikayesvilded BoMRheh the first
first code pattern is printed and the second | ayer_ 12
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of t fenga® dasdMifendmaccandancert W4 hdsiendat a0 @fkvent
intrinsic to the card. I n the above enbodi nent of FI G

1 - Fregeny afhéhecgaed @S tiNELYt travi ol et -1 i ght

gjm ssion i nk @c&dtheecaé@fa@rae%a&agh&raié%)rlplt h0BahBKdevice,
(which are the painting materials of differenf kinds)

are bRedfirst kedei patteayemndthe)seernd wedsepahieTay e
12 0&0%$§hé&”ﬂ$g@@ﬁe??efhé“%%ﬂﬂlggglon is recognized as data

(for example, ID information) intrinsic to the card, and
'~ progress of the game is made in accordance with the data
20  intrinsic to the card.

In the above embodiment of FIG. 1 - FIG. 5, the
case where the ultraviolet-light emissicn ink and the
infrared-light absorption ink (which are the painting
materials of different kinds) are used in the first layer

25 11 and the second layer 12 of the card has been described.

| Alternatively, infrared-light absorption inks with
different absorption wavelengths (which are the painting
material of the same kind) may be used.

FIG. 6 shows an example of an infrared light

30 absorption spectrum of an infrared-light absorption ink.

As shown, an.infrared~light absorption ink IR1

which has an absorption peak at waveléngth 11, and an

" infrared-light absorption ink IR2 which has an absorption



Alternatively, infrared-light absorption inks with

di fferent absorption wavel engths (which are the
painting material of the same kind) may be used. FIG

6 shows an exanple of an infrared light 30 absorption
spectrum of an infrared-light absorption ink. As

shown, an infrared-Iight absoFﬂﬁTbn ink I RL which has

an absorption peak at wavelength ii, and an
infrared-light absorption ink IR2 which has an, _,
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i nst gagk of fhe teNhbak edsdd, 3t +BDERLPLIRA Nks reachs.
havi ng one absorption peak as shown in FIG 6, one
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and the infrared-1ight absorption ink |R2 appear.
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R e R A o
appea®es the infrared-light absorption ink IRl appears, and
| when the infrared light of wavelength A2 is applied, both
20 the code patterns using the infrared-light absorption ink
IRl and the infrared-light absorption ink IR2 appear.
FIG. 7 is & diagram for explaining the way a
code pattern, which is printed on the card 10 using the
. “infrared-light ébsorption ink shown in FIG. 6, appears.
25 In the case of a genuine card, when only the infrared
light of wavelength A1 is applied, only the.code pattern
of the first layer 11 appears, when only the infrared
light of wavelength A2 is applied, only the code pattern
of the second layer 12 appears, and when only the visible
30 light is applied, nothing appears on the carxd.
FIG. 8 is a diagram for explaining the way a
code pattern appears. As shown, the code patternS‘are

printed in infrarednlight absorption inks having different



-25 In the case of a genuine card, when only the
infrared |ight of wavelength 11 is applied, only the
code pattern of the first |ayer 11 appears, when only
the infrared |light of wavelength i2 is applied, only
the code pattern of the second |ayer 12 appears, and
when only the visible 30 Iighfqi"applied, not hi ng
appears on the card. FIG 8 is a diagramfor

expl aining the way.a code pattern.appears. As_shown
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FIG. 9A and FIG. 9B are diagrams showing the
composition of a card to which an embodiment of the
20 invention is applied. FIG. 9A is a perspective view of
the whole card, and FIG. 9B is an exploded view of the
code pattern portion of the card.
As shown, the card 10 in this embodiment is
provided so that the first layer 11 in which the first
25 code pattern is printed and the second layer 12 in which
the second code pattern is printed are overlaid on the
surface of the card 10, not on the side face part of the
card 10. In this case, the first and second code patterns
may be formed so that they are printed and overlaid fully
30 throughout'the length ofrthe card. Alternatively, the
first and second code patterns may be formed so that they
are partially printed and overlaid, if needed in

consideration of the length of the code pattern and the



provided so that the first layer 11 in which the first
25 code pattern is printed and the second layer 12 in
whi ch the second code pattern is printed are overlaid
on the surface of the card 10, not on the side face
part of the card 10. In this case, the first and
second code patterns may be féred so that they are
printed and overlaid fully 30 throughout the |ength of

the card. Alternatjvely, the first and_second co .
pat t¥r4fs ey 2p82 1 of ntgt?y JECRIDE R C-ar & ﬁaF‘t"ﬁg%l ?%ecern 15
pri nied 13ndravetbatrk dif1Reededdi she GoEskderathemsinal
the length of the code pattern and the -17- size and
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code patterns and other code patterns may be also
dsabhay beTHacheabed, dind Hrdrsing may d¢ PeFECPAEE eitiglg the
are printed, Lpcr Hd Al BYqERYtdGnake th
per {01 od e o F R ks oot gt Fher et ° e
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may be printed in the 20 visible ink on the first
| ayeFhig reaes hE peeshele diferingzeast v Fa@t10Tof
I
the kinds of data which can be used for an ID, etc.
Moreover, a third layer 15 may be printed in the
20 visible ink on the first layer 11 and the second layer 12
of the card 10 of FIG. 9 or FIG. 10 as shown in FIG. 11.
In this case, a graphic pattern as shown in FIG. 11 may be
formed in the third layer 15, inlorder to make the code
patterns of the first layer 11 and second layer 12 formed
25 - under the third layer 15 difficult to be noticeable to the
naked human eyes. Thus, it is possible to prevent forgery
of the card more effectively. '
Moreover, it is possible to have a significant
code pattern included in the third layer 15 and to perform
30 recognition of a combination of the first through third
 code patterns by the card game device. This makes it
. possible to incieaSe the amount of reéordable data per

- unit area further, and it is pbssible to prevent forgery



formed in the third layer 15, in order to nmake the
code patterns of the first layer 11 and second | ayer
12 formed 25 under the third layer 15 difficult to be
noti ceable to the naked human eyes. Thus, it is
possible to prevent forgery of the card nore
effectively. Moreover, it is pé$sible to have a

. significant code pattern included in the third | ayer

15 an o perform .30 recognitjon of a conbination of
t he $% e CArdughtt ir?%ec@%geﬁgﬂ’%}%'s by the card game

device. This makesi2A, p@ssilbheah® FIE a@searBedadmiiids
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whi chhampreasearaenf afoative Piagent? on Ass shephi ed. figuse 22,
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shown, "a E?Sbggm%2?§£éuc 4s 3 ganme c aracter?nfgng
fixed onto a ABGnt LAY Hiows EhE bagk suwiese ké bhaeknounting

surface qof unt i S e r
35 12T oo g o P Pncaf b RafRHt RS e
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o 4n the multiple layers.t.o formthe. code pattern.23.

19 o P Br bRlEEn  sheorh R AR s O i ene
codecqdd treytte2d PB.t he gane piece. As shown, the
first layer 24_in ch the first code pat nis ..
formed 15 ana Hie oGt Taper et i &t Che BREHiER of
codetpatdia paitSebAr PR Ak 0¥eht apTedd.  AMshben £ ot
pattern 23 on the , back surface of the nnunting 21. _In
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t hroughout the length of the 20 nounti ng.
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be forsied SGlRabet PRY MdRagt bal | yiPiMiiedase, the first
and second code patterns may be formed so that they are
printed and overlaid fully throughout the length of the
20  mounting. Alternatively, the first and second code
patterns may be formed so that they are partially printed
and overlaid, if needed in consideration of the length of
the code pattern and the size and area of the recording
part. The code pattern 23 is not limited to the
25 illustrated one. The code pattern 23 may be formed in the
| shape of a seal so that it is attached to the back surface
of the mounting 21, in order to make the manufacture easy.
FIG. 13 is a block diagram showing the
composition of a game device in an embodiment of the
30 inﬁention; '
| As shown in FIG. 13, the game device 100 in this
embodiment is conﬁected to a server 400 via a network.300 -

and at the same time it is connected to another game



and overlaid, if needed in consideration of the |length
of the code pattern and the size and area of the
recording part. The code pattern 23 is not limted to
the 25 illustrated one. The code pattern 23 may be
formed in the shape of a seal so that it is attached
to the back surface of the mmﬁﬁTng 21, in order to
make the nmanufacture easy. FIG 13 is a bl ock diagram

showi,ng. t h npQsition of a g device in a
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which a programis stored; a data nmenory In whic
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FI , _FlI or or the gane piece
(FI G40§2§’%a e e6§ECr4ati ¥ n reading unit 105 serves

@ a code patt®f prdeteedi Nhdin F;-lulfa;fi@pdﬁf RajdepBtterns
readi_ng unit 105 conprises an ultraviolet-light
190r e game

det eEFPRGED %t 12065 TR ch FE&ds %R ebdEDat
em sgk@Re 030 (FIG. 12), the code pattern reading unit 105

serves as a code pattern detecting unit. The code pattern
reading unit 105 comprises an ultraviclet-light detecting
20 unit 106 which reads a code pattern by emission of I
ultraviolet light, an infrared-light detecting unit 107
‘which reads a code pattern by emission of infrared light,
‘and a visible-light detecting unit 108 which reads a code
?attern by emission of the visible light.
25~ ' When the infrared-light absorption inks having
different absorption wavelengths and using the painting
materials of the same kind shown in FIG. 6 — FIG. 8 are
printed on the card 10 or the game piece 20, both the
detecting units 106 and 107 are provided as being
30 infrared-light detecting units. Each of such infrared-
light detecting units is providedeto emit the infrared
- light of a corresponding wavelength respectively, so that

the code pattern is read.



ultraviolet light, an infrared-Iight detecting unit

107 which reads a code pattern by em ssion of
infrared light, and a visible-light detecting unit

108 which reads a code pattern by em ssion of the
visible light. 25 When the infrared-Iight absorption

i nks having different absorptiZ®T wavel engt hs and

using the painting nmaterials of the same ki nd shown

in FIG 6 - FIG 8 are printed on the card 12 gr th
gane piece 20PUBGRE PRRFA G ectPRgING 16Vics afd deFds @

are prevdided ag beha Gt dritsr #-efd- thdHa @t 8ChL Nehe game
unit's, Each of such infrared- l[ight detecting units 1s
pr ovPHRGE 129 HSiRTt e igAdampagternghtadimggunit 105 under the
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code pattern is read. -20- During operation, the gane
devi tetu0GBieddsaafpPurgdla prdf 16ode thut wemaspieos 2thdased
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: ards, 10 or the ga i eces 20 used i, rform,n t he ,
R elas b Gafe g o reRPeHa T aa o M PoAd0gt i o
The g4o4 edk grize daba €os rRsROMEMAyt 03 e reddieving the
intrinsic data i§ read fromthe data nenory 1
t
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the read gane data so that progress of the gane is
gonePBHPITESS PIEGENE49718e 4 TidgFaRfshowi ng t he

EPNPOsi tion ofrrcd §9des PAld QI ahe8HLRhd Ve WakEBsition of
reads a code pattern on a side face part of a card.
As shoepds rpatiternizead ey gaid whéoh cecad0 & SopeoRategin on

so that, g cald gag Prof §ac!a‘?ccp.unﬂ%eshm Shue 1 4 Fl Gie game
15 may JfJe I nser eé into a card sl ot
device 100 is provided so that a card 10 or a card bundle
10P shown in FIG. 15 may be inserted into a card slot
20 which is provided in a pbrtion of the game device 100. A
reading light irradiating unit 121 emits reading light
“ {any of ultraviolet light, infrared light, and visible
light) to the side face part of the card 10 or the caxd
rbundle 10P. A camera 122 captures an image of the side
.25 face part of the card 10 or the card bundle 10P, which is
irradiated with the reading light from the reading light
irradiating unit 121.
FIG. 16A, FIG. 16B and FIG. 16C are diagrams
showing. the composition of a code pattern reading unit
30 which reads a code pattern on a surface of a card or a
 bottom of a game piece. FIG. 16A and FIG. 16B show the
game device 100 when viewed from the upper part thereof.

As shown, the game device 100 is provided with a play



20 which is provided in a portion of the gane device
100. A reading light irradiating unit 121 emts
reading light (any of ultraviolet light, infrared
light, and visible light) to the side face part of
the card 10 or the card bundle 10P. A camera 122
captures an image of the side-28-face part of the card
10 or the card bundle 10P, which is irradiated with

t he readin light fromthe reading light irradiatjng
uni t Tigkd IPiGinihalch the tigdahl &F e sema: ela?%g%oaﬂﬁ
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part thereof t'he ‘gane devi ce 100 i3
Brovigepladgach ca pl gyas2platieelld2 181i¢h aemisthtuhes cal play
10 o me ece l; d . IS .
cr os% %gcgtll%glﬁalapld éw o% Clt“%‘é; i ﬁé@ %]5400%5%3 nggnl?’?’ emits
aIongeadmng|Mmghé-AsunM|asuxﬂframeEIIigHﬁV\uLMmdvaIbt light,

16B. As_sh t.h h 2
ol 2028 B 5 43805 re T8 SRPCRO coharid Geds PREhI%Y
fiel mjhelszaeﬂwaxiea U.egldt NEdri ghie gnaaﬂlﬂam mm {pld3 field

em t readln such as in red |ight, . ,
Bl e retla S dianl LARIEY e stign pigres 134
or thgdgemE RineCehdlimdde ieidapetiedd Ihghihd afetlel3e.

gl ass plate 132 (play.field 10 131) is reflected to a
camera 136 by Fér| édt i d?]ﬁcé‘sdiéﬁra%n?%@g SR8 the

i Wageom éﬁﬁﬂdﬂ'%@ BYcbhe éé%ﬁ@fﬁ 188aifd @nik’ | Asdshown in
bl ock di agram show ng the onposition of a code

pat t Bf@- readiths GaPe. pc’r)&t%rﬁbmaﬁhng UGt CPMprREeE odfe
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Irradiating umt 141 I ncludes a visible |ght
LED visihte diighti ﬁ@Ddl b@ml)t Brd tiinghdkedals 144 yhbtle emits

lu: ?Paw %Fl% Jltlrg%\f? og %%qlr??rggr ég%%@ﬁ%g ﬁid\}\hle%]hts
ultrav1olet llght and an infrared light 1LED 144 which
emit infrared light. The reading light irradiating unit
20 141 emits the reading light to the read object, such as a
card. The code pattern reading unit further comprises a
camera 145, an image processing device 146, a memory 147,
and an output device 148. The camera 145 captures an
' image of the.read object, such as a card. The image
25  processing device 146 conﬁrols light emission of the
reading light irradiating unit 141 and processes the image
captured by the camera 145. The memory 147 is used as a
work area of the program and data. Thé output device 148
is provided to output the reading result from the image
30 processing device 146,
o When the.infrared—light absorption inks of the
‘painting materials of the same kind but having different

: absorptionlwavelengths as shown in FIG. 6 - FIG. 8 are



emt infrared light. The reading light irradiating

unit 20 141 emts the reading light to the read

obj ect, such as a card. The code pattern reading unit
further conprises a canmera 145, an image processing

devi ce 146, a nmenory 147, and an output device 148.

The canera 145 captures an i IT&ge of the read object,

such as a card The image 25 processing device 146

cont r ol ht em ssjon of the readin

rr e B3l Qe b Beut S Auggach af s LEDe
by thes Caa{@rlaz;lﬂ-é sdhedremer Ynddré§ Lispd aspp amdrdach LED
area of the ogram and data. The output device 148
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devigg, tm@a:a@crecz@ea%ngs 3;ar31$33()st ephéhmaravmeet light LED
ultraviolet Iight LED 143 of the reading I,
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ultraviolet light LED 143 is turned off (step 5104
And fﬁ@m%ézqﬂt@ééésﬁﬁ@gq@wﬁéetaa@wd@rrﬁ hegmat (step

whet g5t h »ﬁ%@ﬁtﬂét L&4& rﬁeqthér%ﬂﬂ%dcéﬁég\he@y the

-1 mage natches the standard format (step

t he vbteapbeledr dighhe degr madd metrahethy atreeﬂdard format, it
is regarded as a counterfeit card (step S114). And the

20 processing is ended (step S116}.

On the other hand, when the captured image by
the ultraviolet light matches the standard format, the
visible light LED 142 of the reading light irradiating
unit 141 is turned on (step S106). The image is captured

25 by the camera 145 (step S107). The visible light LED 142
is turned off (step 8108), And the image processing
device 146 determines whether the code pattern obtained
from the captured image matches the standard formatr(step
S109). When the code pattern (the captured image by the

30 visible light) does not match the standard format, it is
regarded as a counterfeit card (step S114). "And the
processing is ended (step Slle).

. On the other hand, when the captured image by .



ultraviolet [ight) does not match the standard fornmat,
it is regarded as a counterfeit card (step 5114). And
the 20 processing is ended (step S116). On the other
hand, when the captured i mage by the ultraviolet

Ilght mat ches the standard format, the visible Iight
LED 142 of the reading |ight Fﬁﬁadlat|ng unit 141 is
turned on (step 5106). The inage is captured 25 by the

canmera 145 5107). The visible |ight LED 14
t ur nilee ofisi @eglgﬁ@éﬂat%‘?& the Fharpempt doERet ng%'le
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d the processin evic 46 d rm ne
ot hET IR ot FaRTEr e GPad 1o Fe g - aBPilr S
iﬂagprg@émeﬁg tllgeeﬁ%@@dagﬂbp‘ (Sg_llslj (stgp S113) . fWIend
the code pattern (the captured inmage rare
1ight) does né® ﬁgﬁcﬂtﬁl% kﬁ%dé‘fp@gf B?‘%{rﬁﬁaptlutregs”f@ge by
- regagHedi @S- AreROUR Effxﬁéﬁclrfe%f dhestemndldd forhad, the is
processi (g%s ended (step S116). On_the ot her hand

vvhenr?ﬁ@r A 8dIPTEERS AT Heterf S5k 2 | AgRt thet ches

t-and pmj q@rrghdeat (dSp 'Q9@Hded as a genuine card
st e% 511% 15 processi ng i's ended (step.

S116) . Accor dumomdlnﬁet@b@wee FpoveepsPERESing,j 4t 1is
possible to distinguish between a genuine card and a

counterfeit card correctly. In the processing of FIG. 18,
the image capturing and judgment are performed in order of
20 ultraviolet light, wvisible light, and infrared light.

'~ However, the sequence of performing the image capturing
and judgment for ultraviolet light, visible light, and
infrared light may be changed.

' When the infrared-light absorption inks of the
25 painting materials of the same kind but having different

' absorption wavelengths as shown in FIG. 6 — FIG. 8 are
used in the card 10 or the game piece 20, the processing
of steps S102-S105 is set to a format checking processing
using the infrared light of a first absorption wavelength,

30 and the processing of steps $110-S113 is set to a format
checking processing using the infrared light of a second
absorption wavelength,

FIG. 19 and FIG. 20 are diagrams for explaining -



possi bl e to distinguish between a genuine card and a
counterfeit card correctly. In the processing of FIG
18, the image capturing and judgnent are performed in
order of 20 ultraviolet light, visible light, and
infrared light. However, the sequence of performng
the image capturing and judgme®™ for ultraviol et
~light, visible Iight, and infrared |ight nmay be
_ chan ed Whe infrared-|i ht absorption inks of
the apaci%% E%Pér aa‘%asc&F FRECS ond 885 © R

di ff]_@fﬁiﬁed &sersﬁad:@éu way el epgthsrashshawe iR Gékerded.
FIG 8 are used in the card 10 or the gane piece 20,

the processi nghege 3Feps'SAFEes168T S ang gereRdeiode

checkifeR{OCaSehBE 1MSINGH REchnbF at{rﬁéj Airght c8fe apattern
firs absozgtlon wavel ength, 30 and the processing of

gt epdata FOCSEDS PSCeRd qasien PRGERER detweeftepﬁgsents a numeric
pr oc@éﬁh@%dﬁﬁ%?eﬁ@ b rs%rq%gnlcleggf ?J.é_:\sa é:%%E“gggondlng to a

-absor ption Wwavel engt FIG™ 19 an
dlageeﬁmﬂﬁmﬁnseppﬁélﬁewg uancnda/aonoﬂeMpadneenscemai code,

corr esponding %8 ?hﬁ G LY pﬂﬁkfh 4oL gg{cééﬂ?ddata

to a card or the Iike'is genera ere ar WO

casesndothé|seebndndo®eqmauteruddat@arepneaenta eaﬁermuﬂa of a
|ch e-%ﬁb of. .the first code patte d_the

seco &PFe?Jﬁ YarHY eﬁ%ggﬁ?%n%mr%%\?r wlal ue

equi sahai dnalagsanhen il qfreldi t s correspondlng to a
one- di nensi onal de (bar ) or, a_ two-di nensi opa
code, and a 3§sgg?n0%ﬁ?éﬂggg@ cBfe (Rt s f1¥GReto the
patteide daie pard Lhe SEaoRd ceedelpaid ehdwalaia FIG., 1, a
represents a rornula of a 10 ,straight line or a curve

cor r SRFFHATF 0824 TR hAFEisiBRaf HHFHCE Prghies Fared

1he §ase fimdrhe ¢alge PR t@ifroBirY 8Pl O ﬂrhehes bQSef@E &he
part. 10a of the card 10 as shown in FI G

one- BPHRRATERAT gdHen cemttdien |Sh1§facgehﬁléﬁ@e cardpipsas shown
basegnlﬁigw1gi RUERELG 4@ a3 BPRSIRRY ilgRire! Bakbg on a

case of the
straight line/curve formula or a two-dimensional code

containing a sequence of bits based on a numeric value is
20 ap?ropriate. It is a matter of course that a one-
dimensional code i1s alsoc applicable to the surface of the
card 10.
As shown in FIG. 19, a conversion unit 31
converts the numeric value or fermula of the first code
25 pattern data using a predetermined formula {(function) so
that the numeric value or formula of the second code
pattern data is obtained.
When the second code pattern data 1s a numeric
value, the numeric value of the second code pattern data
30 can be acquired by applying a suitable function to the
numeric value or the coefficient of the formula of the
first che pattern data. . When the second code pattexn

- data is a formula, computation is performed for the



-~code pattern given to the surface of the card 10 as
shown in FIG 9, a two-dinensional graphic figure
- based on a straight line/curve fornula or a

t wo- di nensi onal code containing a sequence of bits
based on a nunmeric value is 20 approprlate It is a
matter of course that a one- di4¥ensional code is al so
applicable to the surface of the <card 10. As shown in

FIG 19, a conversion unit 31 .convert e nuperi
val RIBTOVRIES OF e qasidicise obd EPE?‘HTga?é the

usi ng; estPreeet gaitaed dardubad( thactdon) $¢ thatcéddigitation
nunmeric value or fornula of the second code pattern
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pattern data 30 can be acquired by applying a
Ui ta‘btaelthndtlmﬁcubvee heormwher PE o8 e & Plbgality of lines

coef e e e t
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conpobtalnﬁdl s perforned for t he -25- nunerlc val ue or

the coeffici erAt %B?H‘E :eronE "ip tﬁte&g .l'll'{vse%sggge}mlt 32 is

pattern data, “an resu ion
subspréwiderd ihofrbhe cbefHd coantroiom Lﬁmtm.‘illammhtndsned

represents a ght Il ne or ,a cury

I TLRGRTEA A6 CRo RTINS L50Bn b 3F BAEaRE gfEyption
| i nesr ctcﬁﬁdﬁ:rsll‘vbﬁdusﬁﬁgté1aioﬂvfées$6ﬁ0m1@dﬁthaﬁcé€p@ct to the
data can pe bt ai ned. As shqwn

n
o ¢ BB TGN SnPE 828 | S TmGUPREcPT Ehe GRETBEA 7E the

CONVEY SEOMJH baBterRNiiQned 20 BRONE ordRthet ReBult of
pre-conversion unit 21 performs encryption or

conveRSFARF 1681 A SORVRNEIR GifCEABRE WA thespeercepversion

tdhe LAUVIEI] C YRl Benfirish GREk! hei gtaofs the fseesaaacode
of the fir'st code gattern data. And based on

~ resubgtiptrn gladeypt Tohs opmkashmensi Bakew de \E@@Sﬂbéﬁw Epenake
pre'&@@&&%ﬁﬁ‘@% the relation between the first code pattern

data and the second code pattern data by the third party
" much more difficult.

20 : FIG. 21A shows an example of the code pattern
given to the surface of the card 10. As shown, the code
pattern of the first layer 11 is a one-dimensional code

| containing a sequence of bits based on.a numeric value.
. The code pattern of the second layer 12, whidh is printed

25 and overlaid on the first layer 11, represents a two-

| dimensional graphic figure which is based the formula
obtained by conversion of the numeric value of the code
pattern of the first layer 11. FIG. 21B shows an example

of the code pattern given to the surface of the card 10.

30 As shown, the code pattern of the first layer 11 is a

' two-dimensional code containing a sequence of bits based
on a numeric value. The code pattern of the second layer

12, which is printed and overlaid on the first layer 11,



15 unit 32, the conversion unit 31 obtains the second

code pattern data. This enbodi nent nmakes it possible

to make -decoding of the relation between the first

code pattern data and the second code pattern data by

the third party nuch nore difficult. 20 FIG 21A

shows an exanpl e of the code ﬁé?%érn given to the

surface of the card 10. As shown, the code pattern of

the first layer 11 is.a one-dinensi.onal_.code . .
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aphic fi.gure [ i $, based the fornula obtai ned by
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of the first |ayehelédmbddineeanbifn&8LEon22 0fa cotdgersion unit
patterns is not limted to these_i]lustrated ones,
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at the tine of card reading. The diagramof FIG , 22 )
" cor r 68ponds i ORECERHE RAASESTLHENS ael?%r?oé‘f"eﬁiséml‘é‘}lt 33

2Nd 1 E5hes hadranyokhE! Same 3L ehaesppntse tepdveseetleunit 31
pattern_10 generation of FIG, 20. In the enbodi ment of
FI G ip2F1G cibhvénsi andesfiirtdonc Fearest anldsfiengpiétted. A

val ugogba 165 86QARA 3¢ 0dSnPdLiRe d8EandasRdt PRtkBen data
first code pattern data read fromthe
read from the card with the above-mentioned estimate value

from the conversion unit 33. When a match occurs, the
20 card of the read object is recognized as a genuine card.
| When no match occurs, it is recognized as a counterfeit
card.
The above-mentioned comparison of the comparison
unit 34 is performed in the form of code pattern data.
25 This comparison may be performed in the form of a
- recognition image. For example, the recognition in such a
case may be performed based on whether a recognition image
of the seccnd code pattern read from the card has the
features according to the estimate value obtained by the
- 30 conversion unit 33.
In the embodiment of FIG. 23, a pre-conversion
unit 35 is provided in front of the conversion unit 33,

and this pre-conversion unit 35 is provided to perform



card. The conversion processing of the conversion unit
33 15 is essentially the sane as that of the
conversion unit 31 in FIG 19, and a description
.thereof will be omtted. A conparison unit 34
conpares the second code pattern data read fromthe
card with the above-nentioned éstimate value fromthe
conversion unit 33. Wen a natch occurs, the 20 card
of the.r bject _is._recogniz % S nui_ne d. .
Tert el Bectphied SN EE8 A By R e BBl i
countesfexitt tocahd. nier iabewduseat i tne coedifpal esonodfthe

the co ris unit 34 is perfornmed,in the form of
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in téemdaywivieh af tRLHEMHIdAMehBBYS. edBntE%ANP| Ehe tdifhe as
recognition in such. a case na% be perforned based, on

vhet HeAt £T &86gAPPPEH S Hagd ok -t her s8tDRd degaeption

pat t grd-dgaq;ifinopet hesoadd has the features according
to the estimte val ue obtained by the 30 conversion

unit 33. In t A&ceRbBERMertnvENtEPE 1930t 1imited to the
Pr e- QORYEI RN 1 pUAT EmRiine ROV hAGdvA M @Rt ghqt he
conversion unit 33, and this pre-conversion unit 35
i s prediideshiiongentvrive 1Rde wachgpt i depasiticgnfeesidre scope
in .SL.on. » W th respect to the nuneric

13); u%f }E%)Lbﬁ%g%é?f.,ﬂg‘?‘%ﬁo\@# the formula of the first
code pattern data. And other conposition of this
enbodi nent is essentially the sane as 5 that of the
enbodi nent of FIG 22, and a description thereof wll
be omtted. The present invention is not limted to
the above-described enbodi nents, and variations and
nodi ficati ons may be nade w t hout departing fromthe
scope 10 of the present invention. -28- CLAIM



1. A data recording nmediumfor use in a gane device,
conprising: 5 a first printed layer in which a first
code pattern, which is detected by a first code
pattern detecting unit of the gane device, is
printed; and a second printed layer in which a second

code pattern, which is detect by, a second code
pattern 10 detecting unit of the gane device, is
printed; wherein the first aqgjﬁﬁ%ond printed | ayers
are fornmed so that the second printed |ayer is
overlaid on the first printed |ayer, wherein data

based on a conbi pat;i t first.. 15_ and second
code patter ns_nlltzsa‘r Eei%ggdlg%m?l%%t e TBRFER LRy UsEedBng 9ame
pri ndeditayerspsasthat the data is recognizable to

t devi S data.intrinsic to the data,
Fggoggrﬁg ex;%$&ﬁfsgn@r%Wﬁﬁéﬁ%ﬁgeée%Pc%hHﬂiéb%&rﬁﬁeCOde

firspaabnsrseatridh Codeetadtery By BYfiher fddet paddern
second, code pattern_20 detecting.units to make
pr ogr8EE oM % WheChcldyr Hame C6V1ifRe WmtRringedinandat a

recordi ng nediiBeacaar g dd 168N n lyh WM HekBERE code
first code pattern and the second code 25 pattern are

pri nPRHEIF 1t WAL CBath WHRERC b pheegendcogedpattern
WAL g Pediithd RS 18EEONhE QRGP AL EED, | Bs IhSReEkL Vel ¥

detectable to a code gattqrn reading unit using a

corr espondi ng ¥br&esn thehiinsdanpdnaeterd dirfingedniayers are
waveksngtdiso 39a8- ot Leqnrdin ! j

to claim 1f)ahg?eF%@S%e atgﬁﬁﬁgg?nsrggfégphgggg%galethe
r ecof &t $iy meditemh lagenmn | D information identifying the

o e O e A ey § MRS i

15 and second code patterns is recorded in the first and
second printed layers so that the data is recognizable to
.the game device as data intrinsic to the data recording
medium, and the game device detects the first and second
code patterns by the first and second code pattern

20 detecting units to make progress of a game according to

- the data.

2. The data recording medium according to claim
1, wherein the first code pattern and the second code
25 pattern are printed so that each content of the first code
pattern and the second code pattern is respectively
detectable to a code pattern reading unit using a
corresponding one of light beams having different
wavelengths.
30
3. The data recording medium according to claim
1, wherein the data intrinsic to the data recording medium

is an ID information identifying the data recording medium



4. The data recordi ng nmedi um according to claim 5 1,
wherein the data recording nediumis a card, and the
first and second code patterns are printed on a side
face- part of the card so that the second code pattern
is overlaid on the first code pattern. 10 5. The data
recordi ng medi um according to claim 1, wherein the
data recording nmediumis a card, and the first and

secopdi &Rdes RALHEFRS aLe d%ﬂé"gi% aqi% E:?SSreBQréf the

of the card so that the secon ern

over §&M€- on the first code pattern, 15 mhereln t he

data recordi ng medium further conprises a third

printed |layer which is printed with an visible ink

and overlaid dn fhe ﬁatatreuuidiagomdinmd@cq@aﬂﬁﬁgnso claim

: ta,.rec ng nedj.um ac prding to claim _1,
%ﬁerefnnﬁﬁgg‘até rg%g %fﬁ#&%guﬂ?g fre CFceand the
whi chirsis arsﬁdebondp@md@rpaﬁt@rhheag@@ﬁlr&@@ bheagai®@: face

devi ce OVIde a play field in which the
ganep?fffec pRaCe tg‘?tv\ﬁ@@e?ﬁc?% F%¥s Pa&RETBekDNd

-Codeo@@ﬂaﬁrdlﬁbnatﬁe pﬂgﬂ ebmNpaeverh ai d on a surface
of the ganme piece which faces the play field. 7. The

data recordi ng nedi um according to claim 30 1,

~mherein the fi5tSTh§f&1@E£Ckéc%&%&n§f&Qeélh§n %%%g?&ﬂ%i % &hain
| ayer which are printed and overlfaid are einto a
Cgroupr "BieLsinntee dalrzecozdang pediva sy aofasdi dand the

gr oupsr&f anlr 's@E@Hdlcﬁyc?er | $edkerht oa(féﬂepdm?&eg 8}1% aéicsl% face

of | ocations of - data record
dat &P3ee idithg ﬁ%mi u"m até‘@é? dhagsecomnd anmﬁe gzatterm hies

conpcsx»e%ﬂrgqgogﬁ Phe "B £t Rl gg& rer? layers in 5

whi ch a code pattern’is prlnt ‘hat the one or
l¥ore third priwheedin ayer sladiee roverdaigl reditihe fhitisdr
prlnééﬁbrisesba third printed layer which is printed with an
visible ink and overlaid on the first and second code

patterns.

.20 ' 6. The data recording medium according to claim
1, wherein the data recording medium is a game piece which
is used for performing the game, and the game device is
provided with a play-field in which the game piece is
placed,

25 : wherein the first and second code patterns are
‘printed and overlaid on a surface of the game piece which

faces the play field.

| 7. The data recording medium according to claim

30 1, wherein the first printed layer and the second printéd
" layer which are printed and overlaid_are made into a group
 of printed layers, and a plurality of said groups of

 printed_layers are provided at a plurality of locations of



| ayer and the second printed | ayer, and code pattern
detecting nethods for the one or nore third printed
| ayers are different fromeach other. 10 9. The data
recordi ng nmedi um according to claim 1, wherein one of
the first and second code patteffs is generated based
on conversion processing of the other code pattern.
15 10. A gane device conprising: a first code pattern

det eghbNGa i tedobeali A3 Amfirst code pattern from
anong a plurality of "code patterns recorded in a

detection area of a data recording nedium 20 a second

code pattern detaqbl Bgelnidodehi! Ligs dy RE6AHnG008 clain

pattern containing infornation eren
i nf of refiothesooapnéding drwe o ms»t:ecblutercpqtmeutedammy@rs in

the | pa t er.n egor t he dat
rsheco‘?]gil#}éagl éo(V}i I%a%gg%ﬁl HE & G 5Pt %ﬁ%cﬁ? ﬁ@esgtorﬁ%lre

codethatd eprir2®d iapernt&mbkmﬁemgam&eﬁmEth @iratppribhesd
Iaye% in mhu% the first de Rattern [ rinted in

the HRYEECTISh HiPeRo6PNY R RS PEEEr di i BAFtgn
_nenndgtemming'mﬁmhbdb fof ofHa @&blaﬁ Bbrd Rehird pelinedd layers
second c %%EP %erns is stor as being data 30

i ntr#hSie d5P% ?%@bﬁﬁi ‘medi um and gane data

Xporresponding to the conbination of the first and

second code patterns is stored; and a control unit
adapt ed to det’ech§ €akbiFRAGTSHNOICAHM (3REordisg hadclain

second wdlePALher 8 Dased .o dabiest iy c%d%nghﬁtéfﬁénls

the first and second code pattern detectin

- adapPeRLId-copard ohecersision @@mﬁ&ﬁatngo@fofchehether code
firspapnd.second code patterns with the code pattern 5
conbi nation stored in the nmenory unit, adapted to

Tead,

10. A game device comprising:

a first code pattern detecting unit detecting a
first code pattern from among a plurality of code patterns
recorded in a detection area of a data recording medium;

20 - a second code pattern detecting unit detecting a
second code pattern containing information different from
information contained in the first code pattern among the
plurality of code patterns recorded in the data recording
medium, a printed layer in which the second code pattern

‘25 is printed being overlaid on a printed layer in which the
first code pattern is printed in the detection area of the

 data recording medium;

a memory unit in which a combination of the

~first and second code patterns is stored as being data

30  dintrinsic to the data recording medium, and game data

corresponding to the combinatioﬁ of the first and second
t code patterns is stored; and |

a control unlt adapted to detect a comblnatlon



when a match occurs, ganme data corresponding to the
det ect ed conbi nation fromthe nenory unit, and adapted
to execute a game program based on the read gane data
to nekes progress of the gane. 10 11. The gane device
~according to claim10, mhereiﬂg%he first code pattern
is printed with an wultraviolet-Tight emssion ink on
a detection surface of the-data recordi ng nedi um and

t he sgcond £oee Raldt eeAohd dudPHaRt8INM AL on detection
infrared-|ight absorption ink by overlaying the

secofidoRatR Pt &8 hreheand r$copddecdparatémyn detecting
wher ghRt N eacflép_!’t%fd ¢ad @oﬁ@éfée rifllled @E@EE&%&% e&gﬂbtin'a%i on %]6 the

provided to emt ultraviolet light to etection
sur f 4éEShfenheagand Federpitieumsdivibh el adie petbadn

de 4N it ] ovided t mt
T So R R SOt P et Tt BB T EEL dBeRE, poead
i mragEhen a Heatdetecticon gand aleeaotorhespatdngetor dhag

e B SO T BLSE e BROLESREDE el <o
exXecute a game program based on the read game data to
makes progress of the game.'

10

11. The game device according to claim 10,
wherein the first code pattern is printed with an
ultraviolet-light emission ink on a detection surface of
the data recording medium and the second code pattern is

15 printed with an infrared-light absorption ink by
overlaying the second code paftern on the first cocde
pattern,

wherein the first code pattern detecting unit is
provided to emit ultraviolet light to the detection

20 surface of the data recording medium, and the second code

pattern detecting unit is provided to emit infrared light

to the detection surface, so that an image of the
detection surface of the data recording medium is captured
to detecf a coiresponding one of the first and second code

25 patterns respectively.



