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-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 media and ganme devices for performng

a card gane or the 1like. 10 BACKGROUND ART In a card
ganme, a card wth a figure, such as a gane character,
printed thereon is used, and Tard information

i ndicating the kind or strength of the card concerned
IS printed as a code patt rt of the 15 card.
The card is inserted in a%%gpgggfg@?of a card gane
device, or the card is placed on a play field wherein

pat torn i pPAVA GEROPRRC ST pReNEr AV eyl ?L?n

the card, and the card gane is performed according to
the card 20 information read fromthe card. For
exapicENIcRE HHddhese Lai d- Open Patent Application

No. 2002-3012fu d:-2R0t DEVetIcth 9BTBLE8WSRatd recording

plurality of <cards are inserted in the card gane
devimedipnaad syame deypees forweIiornide & iaydadenpdor the
bundl;ge I N 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

lgre Rk, 53N§%ﬁ%§ fromsuffering from damages or dirt
ueigb—gge—tOﬂveyance of the cards, and it is

possible to shmraenarﬁhgamenmafaardrwauhn@ ofguree code as a

30 patter For exa e Japanes at ent
P e Ty e T e

pi ecefomrmubi el 1ﬂdﬂb3tﬁﬂ§|thé|ki@ﬁcat|agréﬂgtﬂqoﬁdthe card
strength, of .the - i S recorde

pl a&& cSﬁn?ael%%ngggr aév%i%:ﬁie pa%gern to a par o% 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
card 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 state’

where they are made into a card bundle. In this card game

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

permitted without separatlng 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 indicating;the_kiﬁdf strength, etc. of the




is used as the play field, and the board gane is
perfornmed 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 game or the ganme pjiece of the board gane
ment i oned above, a |arge nunbef of cards or gane
pieces are used in playing the gane, in view of the

usersfid gdlEness ol g Ll ol oage Rl 2o 300t i cn

col 1508, “Conv ance
desumah&edtbatthelpiaylfeebd tdn§.¢aedboamdggame pbepesformed

d t
ar B oEheg: 1 hRBRSEEL b Saprart b A WeBR Pieee:
nar rax axefplélclesagapanass PgildenhkacetDritey gpaelpi ece

urfac t he anmpunt__of that 15 can be recorded
Shefﬁ?ﬁiF§tF??h¥Qﬂj63F929§ﬁﬁésirable that the anount

of recordabl exﬁlaﬁr% RArtn6f ease barS0FBnef ot "L FBAS piece
used in card ganme devices are _purchased on the basis

of #TpabRAGETAIT RERL Eehrs AT, pai PR THYDEB| At cards

i Nseyy lggﬁea#alé&@s tdr%eugéd Sir?rﬁlanglnel B ) thevgantsr
There are also rare cards whose anbunt o purchase 1S

ver heniBpr-Soiendldngse azsthee imea st goang adisying oprd the
ﬁ' fle8isenb e £9M dRALN0T LG Hisiial %@Eds'nﬁf}% d@Ls§¥§lee that

ve the gr eat est concern I'n acqul ri
car dbe andef of gurey cefds her rgame @aedssn@e afaden 1nto an

con 0 t hods f evqﬂé'
for%g%ESgFl SUC %gé% g@ﬁsﬂfgﬁﬁééanEE %ctr eggaé%¥c%§en a
sucltcds patt€rn tJa:g prpm’oad died a lmaeaoh amfeas,u cluctaedsa arakd

acqui.re the card eorngglon oglt I C tag data that
HoWSVSF, ?ﬁ% Tost g@fn t Ke eceisr { PR S8
1becaamsbtoveddgitd ahdréiniss miehi+3Q. hi pheirs deatirbbee that
COoLog! phbSe P o0t Dosed ol g Thup such
are not restrg&iedf thet berdnged oh eardl HAE devices are
devices, The problens 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 thé greatest concern in acquiring the rare
cards. And forgery of the rare cards is often conducted.
Z25 _ ' One of the methods for preventing forgery of
| such cards is to use an electronic device, such as an IC
tag, 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 too 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 als¢




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 devite in which the above-
nmenti oned problens are elimnated. According to one

aspect. of :t.he, L nv ' t 10 Ji_s_provided .
Rt b Sk ot DRor BRfasl0 oaRelh LR R Binginica
adaptedther pcirask rliteanandtswth précoedaldisetdaba, which

wi t haut increasing the cost steeply, and reven
For gely TSt Rt tiattn FP ORGPl Figf i B PREt Fary FaFAet-
an enbodi rent of the invention which solves 15 or
reduces % e or _nore of the_above-nentioned probl ens,
PheﬁgEﬂngEBEﬁagéﬁglégﬂgﬂEE@%rding medi um for use in a
game device, hbgofthilrdy keCehdi AhddicEM BOMHYeHtA8h, athere
first printed layer in which a first code pattern
 whi ¥ RXovaded e dpFoNetl gate Csyd chath ¥ Hettbet phgve-
uni- tmeBft: iRBd 20r S5IEs08 YL CE1 i fhd¥daNt ed; and a second
printed layer_in which a second code pattern, which -
i s detected bfcermHagntio enelcagnaaterd Hee cotvian§igni t there
ot vi.ce, A i X ret g i LS d
oo Tae e eg 15 8 26 Pfiorg O foduilackl 2hafl®
pri rdasil ceaybich sansy edppted ofp tiner2Bse the amountedf
| ay ‘eLn fa o) inatio of,
first an Ség%d% dogge§§?¥e{hé?%%%qggcg$%e %stFEESlY' and
fir gireanedts ook ypofnthd dayersceoadthatmédiomdattdecsively.

rpoountzable 4 NS RNV e 33 SBLELOLY LI Loives
ldet et setihee80ord st mapd secuingd abote-pattwinesl byobhems,
£1 £ Shgalsmogond  Codc,peL L ern, det eolLop,u L L9 Taks
abovemeatiosed hat dat 8CHEEH MY e e M BYorE is4ng: a first
- printed layer in which a first code pattern, which is
detected by a first code pattefn detecting unit of the
20 game device, is printed; and a second printed léyer.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 is overlaid on the
25 . first printed layer, wherein data based on a combination
| of the first and second code patterns is recorded in the
first and second printed layefs so that the data is
recognizable to the game device as data intrinsic to the
- data recording 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
different wavel engths. The abdve-nenti oned data

" recordi ng nmedi um may. be configured so that the data

i ntrinsd: t r.e i i i |
i oediiturRal 08 At HBEIEAE NI ERLE Al e, second
whi ckrdes pasédriorre rigded deviles wachakenterogrfesbeofirst
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may I'gured so t recor di'hg
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.%rinh§qx§n a 15 side Eaie Egrt of he.carg.éf t hat the
Secortd ‘SEHEBLYT FIF Ofs 160BF I F Ao hThRY t P E0e

pat twexvelefbehabove- nenti oned data recordi ng nedi um may

be configured so that the data recording pedium,is a
card, and { heh® | 3RqVesAENE 4R @&aersfa@?%}% mgddum may be

pri rdeFignrad 28 simde: kaceqpes tifrihBeccas digo datat t he
second code pattern is overlaid on the first code

pat tEFGY TR I BEHL Whd- Sdafal P r Brlrdakdonetiieih dngekhe data

100Md&R8i gt bddmPhinatad; L aysly ek ehel idétv%@ewgé Mhake

an visible ink and overlaid on the first and secon
cod@LPareeEnast P8 PeEeabove- menti oned data recording

”Ed! um may beTh&%vaﬂfu@%.%&%é&%attah e?@%cﬁ’ir{ef?&rdqbﬂgmay be
mediumis a game piece ich 1s used for performng

t he qpafaguasd shdhgdntheddaiz erdrgioginstiwi tils a phag,
field 4 ' [ [ I d, wher.ein th

fir sa%daﬁg&gggg%%@%gggggfinga%?eer ﬁ%tg?gg%r%rnﬁ é%’lg%gd o a
16verdigied fone goantr fodc €hef cahd syarthatpties esedunch chdeesattern
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_Iayer and t heTlseamatre-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-menticned data recording medium may be

| configured so that 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, wherein the first and second code

30 patterns are printed and overlaid on a surface of the game

. plece which faces the play field.
The above-mentioned data recording medium may be

-chfigured so that the first printed layer and the second




-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 |ocations of the data recording nmedi um
5 The above-nenti oned data regggding medi um may be
configured so that the data retordi ng nedi um further
conpri-ses one or nore third printed |ayers in which a

codey, PALheLByLe I 8d-58 LAl LOR 008 PLLATILE KDL dinto

aye S are over e f T T st
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abowﬁfﬁmﬁtdan&drebuﬁdﬂhgcmédimg.nedlun1nay be
gonflgured so_t hat, one of . the st and s cond cqde 15

atterns is g%ﬁ%r%ﬁ%¥?1m§§ﬁao% erSFoh iRQNﬂﬁgéuﬁgmay be

of ddigiglipen sodhpather Batd Nretdraihgdhe®nim Further
i nvention which solves or reduces one or nore of the

abo\RTREAEPBNeRE (HOBICE RS Ehifh g ntgdpl 3veTRed ™ viaRR 2 code

deviR t@@APLL ShAited Kol 8hatadR 20ePaltifkFt 491iea! | bf‘ﬂnted
unit. detecting a first code pattern fromanong a

pl urldlyielry 8Fe cotRrlgde: ennthe cbigisdenrinted kisteacengnthe
19" eacRfond HR1 AL A/ANT AR ALINYT gtggw%%n nethods

pattern detecting unit detecting a second attern

contf&imithg Wﬁ ovtraciten tHi£d @Iemtetir bayeéns arreadidfiepsnt

cont@ ned. L d[f_l rst code pattern anong the

plurality o e patterns recorded in the data

" recording nedrmenaln)vepmienté@hémyb:tai ne@dxj:d‘inq medsenonaly be
cod ot b on rinted
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'15he a¢teechs ohs a;‘mmfcetihleaﬂai an3eoneens thmprvedissing aof

cecont BORer I EREe et orod as being data o
intrinsic to therdamoreterntlidry thedi Htenaish gaTehdsdaves
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 area of 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 is 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 to the .data recording medlum, and game data

_correspondlng to the comblnatlon 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 patiern detecting units,
adapted to conpare the detected 5 conbi nation of the
first and second code patterns with the code pattern
combi ed. i r t

r ead& &%ng%%té%r% cﬂs oégcgggg ngl@ é/&%g tg:b%or&?lgésjpaon tcgd 2

t he d&ﬂagmtedcomhimatﬂunooffthmnﬁﬂnstnandryecmndtqodanpatterns
adapt rogr am _based on the 10 read
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%he first code tterggls pripnted with
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pattern 15 |s printed wth an _infrared-1ight
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pattern détecting unit is provided to emt

ul t rvitel 8nd| agprtad tohexdedt 3 @ﬁmeslam%aén drasedeon the
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- detecting unit 1s provi ight to
t he detect|onThQn&bmﬁg-msotL¢mﬂdzg@mend991©$Imhebe

det [ f recor i_um i, ,
captorsatuped A dap IS PR R B0l e Drifpeg wien
anda@eu@hdatrmﬁﬁt1iﬂgh6remlsﬁﬁqmeahkvehya éétehnmondbugface

to t] tq_recordi g e i N
bonoa H8: 85 £ TR RN T ARaIRE SR GohR bhBrern
lEncmﬁapelnhedamnunEnoﬁnfﬁ@x&dkﬂﬂghtdab@orywmﬁﬂuhk by
i ncreasing.the cost stee and it i s pos bIe to
'pre65ﬁ?&agb %é?%aﬁﬁcpﬁa %ﬁ%%EFggﬁFﬁl st code
ef f eakiceehy . widdr8R EEeDEﬁQR!EEHG“bﬁfté}ﬁde%@ﬁkmﬁ§ tnit 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. Whlch an embodiment of the 1nventlon is applled




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 explaining the way an infraréd-Iight absorption ink
appears. FIG 4 is a diagram for explaining the way a
code pattern i nt i, d pa-t .

appears mhen@F?'fggigﬁggigFe%néﬁ 'u??r%géo 5%&{|ShF?r
i nf rexelchitdngi ghe ,waneanvii$tbéeldlightilighesaeictsiveal ynk
FI Ga5 eiats ! di agram for explaining the way a code
patté%% d?rnted in an infrared-1ight absorption ink

or an ultravi elet -3A,0MIGenBBsimd FIK GO argedidgiemcdod

ppears. ,15 FI 6 is a diagra howi ng, an exanpl e, of
TP Hiaindas: Fyncabel: pPEa ShacerndBromTLoN 10k
I nf rageechds.ght  absorption ink. FIG 7 is a diagram
for explaining the way a  code pattern, which is
printed on th&T€ard iesPnglenean 2Py rPARERLIG dHE way 2
absaigud ?ﬁtltgkn SO eliNofil £ s fie aRRRARSrt FIGa a8 8ppears
~diagram for explaining the way a code pattern
appedien iff) & onrathH@trAGrioB B ayiedrhnkidHowilngraked
BONPORYHH 08, Qf rd 1t i i ment of the 25
1inven?ilon ig a%p %%ii l%?%yplégﬁé?%gag?ggran1shomﬁng t he
conposi ti on oFIGa Taisdat diagah for exbodimrg the why a

R N PR

exanpl e - I"ayer "forne

sur facen nlarevisilite1igbtiefdssion ink on a genuine card
appears.

15 FIG. 6 is a diagram showing an example of an

infrared light absorption spectrum of an infrared-light
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 absorption ink shown in FIG. 6, appears.
FIG. 8 is a diagram for explaining the way a
code pattern appears. _
FIG. SA and FIG. 9B are diagrams showing the
composition of a card to which an embodiment of the
. 25 invention is appliéd._
FIG. lQ is a diagram showing the composition 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
shbwing the composition of a game piece to which an

embodiment of the invention is applied.
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IG 12A, FIG 12B and FIG 12C are diagrans show ng
he conposition of a gane piece to which an

nbodi nent of the invention is applied. -8 FIG 13 is
bl ock di agram showi ng the conposition of a gane
evice in an enbodi nent of the_, invention. FIG 14 is
bl ock di agram showi ng the 5_§6rrpositi on of a code
attern reading unit which reads a code pattern on a

i de face par f . 5 1s a_diagr how ng
n exanpl e of %g@. cg‘)’r ga‘ﬁrb%ngﬁé&éﬁgr Asgé?%lgalmé% and
| G cdi@sarteodi afraarmmel Beshomi g anhembodiresitt iodnthé a
odeilp‘gtttern reading unit which reads a code pattern
n a'§urfacé of a card or a bottomof a gane pi ece.
|G 17 is a Pieck diiagraplsbovdingrtheshewimpsite on of
code pattern reading unit, 15 FIG, 18 is a_fl owhart
or ‘é‘%l%%e?ilﬁﬁﬂ@ ‘ifc?c&o n§AToH GiSGELPI det e g Efegds a
9 icode ghagea dla @iBkaFALd HdAWoE §08erg. pattern
ata is generated. FIG 20 is a diagramfor explaining
ow a code 2B Patkerds dafhagraryshoringBn mRaIPAeACEng
| GZiBrang1di agrans showi ng exanples of a code

attern given to the surface of a card. FIG 22 is a
i agram for ekfFailfifngFRGw boR el Fatt el ¢C iaredeiiaorens

t ot q I N j i.aqgr
or “CesiBEnER GRHRSIERGhNOr 2 hoik pattil Rl Al
i mwhgfche gedds endiodg. PaDESORIPTI:ONUOFaRERERENCEXd or a

NUN§QQE§m18fQQQﬁmépp}gge?ard bundl e

15

20

25
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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
éxamples of a code pattern given to the surface of a card.

F1G. 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.

DESCRIPTION OF REFERENCE NUMERALS
10 card
10P card bundle

- 10a side face part
11 first layer

12 secohd layer




10a side face part 11 first |ayer 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 nmenory 103 data

menory 104 interface 105 codezpattern reading unit
106 ultraviolet-1ight detectin% unit 15 107
infrared-light detecting unit 108 visible-light
detegq | Qi i nput device 110 display circuit
part 1%%lnon%% r 20 112 sound circuit part 113
speaker gah4 poeeaini cati on interface 121 reading |ight

_irrgﬁjaﬁ%pgtﬁggt 122 camera 25 131 play field %gi

gl ass p reading light irradiating unit
reflart ifFdgupéate 135 refl ection plate

‘5 23 code pattern
24 first layer
25 second layer
100 game device
101 cCpPU
10 102 program memcry
103 data memory
104 interface
105 code-pattern reading unit

106 ultraviolet-light detecting unit

15 107 infrared-light detecting unit

108 visible-light detecting unit
109 input device
110 display circuit part
111 monitor
20 112 sound circult 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 Iight LED 143 ultraviolet light LED{ 1 _10-
144 infrared |ight LED 145 canera 146 i mage processing
device 147 nenory 5 148 out put device 200 gane
device 300 network 400 server .10 BEST MODE FCR
CARRYI NG OQUT THE | NVENTI ON A d% cription will now be
gi ven of an enbodi nent of the invention with

refeygence Q. t-08 Egﬁgg%gying drawi ngs. FIG 1 shows

t he conposition o

to which 15 an enbodi nent

of thed i masetreon is applied. As shown in. FIG 1, the

car
whi

ghﬁgnggtngérgﬁggﬁggfggyéﬁea data recordi ng nedi um

gl e of paper, a plastic,

et c.14'Andhetbiry card 10 includes a side face part

(car dge) l1l0a. As indicated by the dotted line in
gﬁdael %’V%Puga??vjo‘?e FIG 1, the side face part 10A

conprisegatme Hetste l ayer 11 in which a first code
pattern is printed in a colorless ultraviolet-I|ight
“eni sHbn AEEROEBV ink), and a second layer 12 in which
a serand seederpattern is printed in a colorless
infrared-1ight absorption ink (IR ink). 25 The first
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and second code patterns may be fornmed so that they

RIS eGEAREr Quaiale buk ke hieusboyk the |ength

the si first

A descriﬁtion will now be,given of an embodiment
of the invention with reference to the accompanying
drawings.

FIG. 1 shows the composition of a card to which

‘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
lower part of FIG. 1, the side face part 10A comprises a
first layer il in which a first code pattern is printed in
a colorless ultraviclet-light emission ink (UV ink), and a
second layer 12 in which a second code pattern is printed
in a colorless infrared-light abSOrption ink (IR ink).

. The first and second code patterns may be formed
so that they are printed and overlaid fully throughocut 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
of the length of the code pattern and the size and area of
the recording part. ' '

The sequenée of the first layer 11 and the

 second_layer_12 may be reversed, and the number of layers




‘and second code patterns may be forned so that they

are partially printed and overlaid, if needed in

consi deration 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_ zgcond | ayer 12 may be
reversed, and the nunber of Ia% rs -11- in the side

face part may be increased further. Even in such

cases, de s3aBeass el fah bhe RIIALLAEDA REr T OERRd 1o
usi ng the inks having di rent characteristics, in
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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.
Alternatively, 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 reactions
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 color of which is fixed regardless of the

:wavelength of emissicon light, and one the luminescent |

- color of which differs accbrding to the wavelength of

emission light. The use of any combination of such




of painting materials to |ight may be divided into

absorption, reflection, and | um nescence. Furthernore,

among the |l um nescence painting materials, there are

one 30 the |um nescent color of which is fixed

regardl ess of the mavelength_g% em ssion |ight, and

one the |lum nescent color of ich differs according

to the wavel ength of emission |ight. The use of any
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nmbodi nent are used as a conbi"nati on
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the light are used. Bmong the cases of using the panting

20 materials of the same kind, there may be the case of

using infrared-light absorption inks which absoerb 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 also be used.

FIG. 22, FIG. 2B and FIG. 2C are diagrams for

30 ‘explaining the way an ultraviolet—light'emission 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

'uitravioletflight_emission ink on the card surface, not on




recordi ng nmet hods (by magnetism etc.) which do not
use printing of the panting materials reactive to
light but wuse a different detecting nmethod can al so
be used. FIG 2A, FIG 2B and FIG 2C are diagrans for
30 explaining the way an uItr_aié'gl et-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

t he L avi -1 em ssi ink_o e d
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ink appears._As shown in FIG 3A_a Sattern 14 in the
shape 10 of af5far3frs FRFr nfRfnich ilffe PRf7%S cHAGTERE for
abs i a@A1 h§Ke he RralyNBnC 8 fr St d-ag 8ht NPbsHptiike shie
face part of "'the card. 1n this caSe, when only
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card surface | ook bright by reflection as shown 1n 15
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16f tEHE.f BBst Wayteronly appeardinawienisiible i nifghar éd applied,
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appl i ed not hi pgs appéaar a. dEdzand flos axglapianm fthe way the
eka%hgiBgtéggnwﬁyt%e 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
N 25 code pattern printed in an infrared—light'absorption ink
' or an ultraviolet-light emiséion ink on a genuine card
appears when only infrared light or only ultraviolet light
is applied. 1In 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.




25 code pattern printed in an infrared-1ight
absorption ink or an ultraviolet-light em ssion ink
on a genuine card appears when only infrared |ight or
only ultraviolet light is applied. In this case, each
of the respective code pattelfé_appears and they do
not interfere with each other.~30 Accordingly,
printing code patterns the contents of which are

di ffgrent Lromeach obber, on e sappoportion of a
car mnthou e€r éncé and app y|ng el t her
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combined together, the combinaticn 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 emission 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-1ight sbsorption ink IR1

§ which has an absorpticn peak at wavelength A1, and an

_infréred—light absorption ink IR2 which-has-an_absorption




infrared-1ight absorption ink (which are the painting
materials of different kinds) are used in the first
| ayer 25 11 and the second | ayer 12 of the card has
been described. Alternatively, infrared-Iight
absorption inks with differenﬁ absor ption wavel engt hs
(which are the painting mater al of the same ki nd)

. may be used FIG 6 shows an exanple of an infrared
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when the infrared light of wavelength A2 is applied, both
20 the code patterns using the infrared-light azbsorption ink
IRl and the infrared-light absorption ink IR2 appear.
FIG. 7 is a diagram fér explaining the way a
code pattern, which is printed on the card 10 using the
infrared-light absorption ink shown in FIG. 6, appears.
25 In the case of a genuilne card, when only the infrared
light of wavelength A1l 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 card. |
‘FIG. B is a diagram for explaining the way a
code pattern appears. As shown, the code patterns are

_printed in infrared-light. absorption inks having different




FIG 7 is a diagramfor explaining the way a code
pattern, which is printed on the card 10 using the
infrared-1ight absorption ink shown in FIG 86,
appears. 25 In the case of a genuine card, when only
the infrared Iight of mavelengi?_l 1 is applied, only
the code pattern of the first lFayer 11 appears, when
only the infrared 1light of wavelength 12 is appli ed,

only f th r ,
SRRSO PR SRealohl, AEaRd Lae bbnent,
appdéres: onet hé tlae dinfEhGed8lightas difagiffiefent wavelengths
expl ai ning.the way a code.pattern ears. As.shown,
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nut GEvVieyenghilsS BpiRsyiihgPess Hele o dreefhfthe ewniteght of

10f differsht oyavslengths makes it possible to detect
t he content d? 10 each code pattern. Thus, by usin
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FIG. 97 and FIG. 9B are diagrams showing the
composition of a card to which an embodiment of the
20 invention is applied. FIG. 93 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 léyer 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. 1In this case, the first and second code patterns
may be formed so that they are printed and overlaid fully
30 throughout the length of the caxd. 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




the whole card, and FIG 9B is an expl oded view of the
code pattern portion of the card. As shown, the card
10 in this enbodinment is provided so that the first
layer 11 in which the first 25 code pattern is
printed and the second | ayer 1£ i n which the second
code pattern is printed are ov fTaid on the surface
of the card 10 not on the side face part of the card
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nay e Reheased, and printing may be performed using
the 1nks having different characteristics in order to
make the det ¥ergoiphirethods pefsikde ﬂiéébe’félﬁe Vid risky epg
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- usedrd¥rdanitDiat®! Gurther, and makes it possible to increase

" the kinds of data which can be used for an ID, etc.
Moreover, a third layer 15 may be printed in the
20 wvisible 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, in order 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 increase the amount of recordable data per

"unit area further, and it is possible to prevent forgery




Moreover, a third layer 15 may be printed in the 20
visible ink on the first layer 11 and the second | ayer
2. of the card 10 of FIG 9 or FIG 10 as shown in
FIG 11. 1In this case, a graphic pattern as shown in
FIG 11 may be fornmed in the_%@lrd | ayer 15, in order
to make the code patterns of t first layer 11 and
second layer 12 fornmed { 25 under the third |ayer 15
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t hi paeaseurtde: fdff $he mounting 21. 1In this case, 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 1llustrated one. The code pattern 23 may be formed in the
shape of a seal so that it 1s 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 invention. _
As shown in FIG. 13, the gameldevice'IOO in this
embodiment is conﬁected to a server 400 via a network;BOO

and at the same time it is connected to another game




and second code patterns may be fornmed so that they
are printed and overlaid fully throughout the |length
of the 20 nounting. Alternatively, the first and
second code patterns may be forned so that they are
partially printed and overlalg9 if needed in
consideration of the Iength of““the code pattern and
the size and area of the recording part. The code
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reading unit 105
serves as a code pattern detecting unit. The code pattern

reading unit 105 comprises an ultraviolet-light detecting

20 unit 106 which reads a code pattern by emission of

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

pattern 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 provided to emit the infrared
light of a corresponding wavelength respectively, so that

‘the code pattern is . read.




serves as a code pattern detecting unit. The code
pattern reading unit 105 conprises an
ultraviolet-light detecting 20 unit 106 which reads a
code pattern by emission of wultraviolet light, an

i nf rared- l'i ght detecting unit 107 whi ch reads a code
pattern by em ssion of i nfrared? Fight, and a

vi si bl e-1i ght detectlng unit 108 which reads a code

pattern by em.ssion of the vis i g en the
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readi ng unit which reads a code pattern on
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 portion 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 card
bundle 10P. A camera 122 captures an image of the side
25 face part of the card 10 br 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
rgame1device 100 when viewed from the upper part thereof.

'.As shown, the game device 100 iS'provided with a play




a side face part of a card. As shown in FIG 14, the
gane 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 portion of the
gane device 100. A reading light irradiating unit 121
emts reading light (any of T travi ol et l'ight,
infrared light, and visible Ilight) to the side face

part _of card .10 or_the c | e 10P. \A cafgra
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bl ock di agram show n conposi tion of a cod
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pat terdi pieadi fg- uniyt §PPREISES: AN ght LED 143 which emits

ultravioclet light, and an infrared light LED 144 which
emit infrared light. The reading light irradiating unit
20 141 emits the reading light'to the read cbiject, 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 én
image of the read object, such as a card. The image
25 processing device 146 controls 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. The output device 148
is prov1ded to output the reading result from the image
30 proce551ng device 146.
When the infrared-light absorption inks of the
| painting materials of the same kind but having diffeﬁent

'ébsorption_wavelengths as shown-ih FIG. 6 - FIG. 8 are




15 reading light irradiating unit 141 which includes a
visible light LED (light emtting diode) 142 which
emts visible light, an ultraviolet |ight LED 143
~which emts wultraviolet light, and an infrared |ight
LED 144 which emt infrared || The reading |ight
irradiating unit 20 141 emts %ﬁe reading light to the
read object, such as a card The code pattern reading

unit further co S canera 145 i ma
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image is captured by the canera 145 (step 5103

ul t vaFraveelet ghightirpdoes not match the standard 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

_25f by the camera 145 (step S107). The visible light LED 142
| - 'is turned off (step S108). And the image processing
device 146 determines whether the code pattern obtained
from the captured image matches the standard format (step'
5109); When the code pattern (the captured image by the
30 wvisible light) does not match the standard format, it is
. regarded as a counterfeit card (step 8114)7. And the
‘proce551ng is ended (step 8116)
On the other hand when the captured image by




143 is turned off (step 5104). And the inmage
processing 15 device 146 determ nes whet her the code
pattern obtained fromthe captured i mage natches the
standard format (step 5105). Wen the code pattern

" (the captured i mage by the uItraV|oIet light) does
not natch the standard. format23Tt is regarded as a
counterfeit card (step S114). And the 20 processi ng
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when the capture
counterfeit card correctly. In the processing of FIG. 18,

the image capturing and judgment are performed in order of
20 ultraviolet light, visible light, and infrared light.
However, the sequence of performing the image capturing
.and judgment for ultraviolet light, wvisible 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 5102-8105 is set to a.format checking processing
using the infrared light of a first absorption wavelength,
30 and the processing of steps S110-5113 is set to a format
checking processing using the infrared light_of a second
~ absorption wavelength. |

FIG. 19 and FIG. 20 are diagrams for explalnlng




the infrared Iight matches the standard format, it is
regarded as a genuine card (step 5115). And the 15
processing is ended (step 5116). According to the
. above processing, it is possible to distinguish
bet ween a genuine card and a counterfeit card
correctly. In the processing of4FIG 18, the i mage
capturing and judgnent are perforned in order of 20
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straight line/curve formula or a tWo—dimensional code
containing a sequence of bits based on a numeric value is
20 = appropriate. It is a matter of course that a one-
dimensional code is also applicable to the surface of the
card 10.
As shown ih FIG. 19, a conversicn unit 31
converts the numeric value or formula 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 is 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 code pattern data. When the second code pattern

data is a formula, compﬁtation is performed for the




In the case of the code pattern given to the side
face part 10a of the card 10 as shown in FIG 1, a
one- di mensi onal code contai ning a sequence of bits
based 15 on a nuneric value is appropriate. In the
case of the code pattern given to the surface of the
card 10 as shown in FIG 9, a2¥wo-dimensional graphic
figure based on a straight line/curve fornula or a

‘two-di mensional code containing a sequence of bi%s
baseWreFls Wake? i FRPUBCESI Y SRl PEpF Rt P a) 8T gthe
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applicable to the surface of the <card 10. As shown in
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conputation is perfornmed for the -2%— Euner'c val ue_or
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substituting for the coefficjent of a forpula whi
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pr e-mEdrbeens deha unithizl epbefibrent ardkeppitopessible to make
decoding of 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, which is printed
25 and overlaid on the first layer 11, represents a two-
dimensional graphic figure which is based the formula
cbtained 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, '



or conversion using a conversion table with respect to
the nuneric value or the coefficient of the fornula

of the first code pattern data. And based on the

result of encryption or conversion received fromthe
pre-conversion 15 unit 32, the conversion unit 31

obt ai ns the second code patteff~data. This enmbodi nment
makes it possible to make decoding of the relation
between the first code pattern data and the second
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the code patterns of FIG 19 and FIG 20 are detected
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- pat teasl 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 second code pattern read from the card has the
features according to thelestimate 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_conﬁersion unit 33,

: and'this.pre—conversion unit 35 is provided to perform




10 generation of FIG 20. In the enbodi nent of FIG

22, a conversion unit 33 creates an estimte val ue of
the second code pattern data based on the first code
pattern data read fromthe card. The conversion
processi ng of the conversion 92%3 33 15 is essentially
the sane as that of the conversion unit 31 in FIG

19, and a description thereof will be omtted. A
-conmar | res_th e rn.
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and this pre conversion unit 35 is provided to perform
-27- encryption or conversion using a conversion table
Wwth respect to the nuneric value or the coefficient
of the formula of the first code pattern data. And
other conposition of this enbodinment is essentially
the same as 5 that of the enbodinment of FIG 22, and a
description thereof will be omtted. The present
invention is not limted to the above-described

enbodi nents, and vari ati ons and




nodi ficati ons may be nade w t hout departing fromthe
scope 10 of the present invention. { -28- CLAIMS 1.
A data recording nediumfor use in a gane devi ce,
conprising: 5 a first printed layer in which a first
code pattern, which is detecgsg_by a first code
pattern detecting unit of the“ganme device, is
printed; and a second printed |layer in which a second
code pattern, which is dete y a second code
pattern 10 detecting unit of The gane device, is
printed; wherein the first and second printed | ayers

are formed so that .the second printed_.layer i.s
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to claim wherein data based on a combination of the first

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 secona 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.
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3. The daté recording medium according to claim
1, wherein the data intrinsic to the data recording medium

‘is an ID information.identifying the data recording medium




1, wherein the data intrinsic to the data recording
medium is an IDinformation identifying the data
recordi ng medi um -29- which is used for the gane
device to make progress of the gane. 4. The data
recordi ng nmedi um accordi ng to_g&gin1 5 1, wherein the
data recording nedium+s a card; and the first and

. second code patterns are printed on a side face part
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overlaid on the first code pattern.

recé®i®ag medi um according to claim 1, wherein the

data recording mediumis a card, and the first and
second code patterns are printed on a side face part

of the card sb. tHat dolie secunmtingodedpat teraording to claim

versl aj . fifst code patter 15, wherein the
Jat a7 eHePRIn e GRS FEPCREY Botmr il o Py o the
pri ritiedt| ayeérsaduinch cbde pratteathswaid grintedsiobl @ hdle face

and overlaid on the first d second code atterns.
20 &°F h8§d‘§?ea‘ia§ of Qi ﬁ@a‘he URFSEROrH Plagtéifﬁih"f’ 1,
whereenléhe aatther €6058i dgid@dituarhs a game piece

which is used for performng the gane, and the gane
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comprises a third printed layer which is printed with an
visible ink and overlaid on the first and second code

. patierns.

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 printed
layer which are printed and overlaid are made into a group

of printed layers, aﬁd a plurality of said groups of '

" printed layers are provided at a.pluratity of locations of



‘the data recording nmedium 8. The data recording
medi um according to claim 1, further conprising one
or nore third printed layers in 5 which a code
pattern is printed so that the one or nore third
printed |ayers are overlaid 0935be first printed

| ayer and the second printed |ayer, and code pattern
detecting nethods for the one or nore third printed

layetre e dbfbeiely nkhomeach other. 10 9. The data
recordi ng nmedi um according to claim 1, wherein one of
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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 seccnd code pattern

25 1is 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 - intrinsic to the data recording medium, and game data
corresponding to the combination of the first and second

 code patterns is stored; and

" a control unit adapted to detect a combination:




of the first and second code patterns based on
~detection signals fromthe first and second code
pattern detecting units, adapted to conpare the
detected conbination of the first and second code
patterns with the code patterns _conmbi nation stored in
the nenory unit, adapted to read, when a match
occurs, gane data corresponding to the detected
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- wherein the first code pattern is printed with an
ultraviolet-light emission ink on a detection surface of
the data. recoxding medium and the second code pattern is

15 printed with an infrared-light absorption ink by
' overlaying the second code pattern on the first code
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 ccde

~ pattern detecting unit is provided to emit infrared light
to the detection surface, so that an image of the
detectipn surface of the data recording medium is captured
to detect a corresponding cne of the first and second code

25  patterns respectively.




