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Degcription

Title of Invention:

GAME SYSTEM, CARDS, CARD SHOE, AND CARD SHUFFLE APPARATUS

Technical Field
[0001]
The present invention relates to a game gystem with

a function of detecting a fraud in a card game.

Background Art
[Cco02]

A system with a function of detecting a fraud in a
card game 1is disclosed in, for example, International
Publication No. WCC2/064225A1. In the conventional
gystem, a code indicating a group that cards belong to is
get to the cards by printing or the like. A conventional
inspection apparatus reads the code from each card of a
used group. The inspection apparatus determines whether
an abnormal card is mixed with the group based on the
codes read from the cards.

{0063]

The conventional system contributes to prevention of
a fraud by collecting the used cards and inspecting
whether the cards belong to a predetermined group.

However, the conventional system i1s not intended to



A system with a function of detecting a fraud in a card game is disclosed in, for example, International
Publication No. WO02/064225A1. In the conventional system, a code indicating a group that cards
belong to is set to the cards by printing or the like. A conventional inspection apparatus reads the code
from each card of a used group. The inspection apparatus determines whether an abnormal card is
mixed with the group based on the codes read from the cards. [0003]  The conventional system
contributes to prevention of a fraud by collecting the used cards and inspecting whether the cards

belong to a predatemtingd grawpniewever: the;gorvantiopaksystam isnet interged ton 2 detect a
fraudulent act on the spot when the fraudulent act is conducted. [0004]  For example, cards are
distributed to t&otplayers dmdacéardt. As is known, although baccarat is played by a player and a
banker, the banker will also be called a "player” in the present application. In baccarat, a player flips a
card by a methbd"é4lted "squeeze" during a game. A right to "squeeze" is usually granted to a player

who has bet the highest,anaount, Al the isqueezer, asfraud switches the cardsising.a teghnique like a

magician. It is desirable to allow detection of such a fraudulent act on the spot. [0005]
baccarat. As is known, although baccarat is played by a

player and a banker, the kbanker will also be called a
"player" in the present application. In baccarat, a
player flips a card by a method cailed f"squeeze" during a
game. A right to "squeeze" is usually granted to a
player who has bet the highest amount. At the "squeeze®,
a fraud switches the cards using a technique like a
magician. It ig desirable to allow detection of such a
fraudulent act on the spot.

[0005]

To prevent the fraudulent act, flip of the cards by
the players can be prohibited. However, in baccarat,
flip of the cards by the players ig an important element
of amusement in the game. Particularly, having a right
to "squeeze" is a status in baccarat, and therefore, the
"squeeze" i1g impoertant for the amusement of the game.
[0006]

Although baccarat has been described in the example,
the detection of a fraudulent act on the spot is
similarly desired in other games, such as poker and
blackjack.

[0007]



To prevent the fraudulent act, flip of the cards by the players can be prohibited. However, in baccarat,
flip of the cards by the players is an important element of amusement in the game. Particularly, having
a right to "squeeze" is a status in baccarat, and therefore, the "squeeze" is important for the
amusement of the game. [0006]  Although baccarat has been described in the example, the
detection of a fraudulent act on the spot is similarly desired in other games, such as poker and
blackjack. [0007] -3  Other than the conventional inspection apparatus, various inspection

apparatuses are propgsgd,to deiget afraud, |n aconyeniionsl apoarays, a,0deds ysed to print
information on cards by UV-reactive ink. Various pieces of information are inspected by the code of the

UV-reactive inkrefrtheienterag eatdsonheptize-eandscar e atetiverednn el gametiabbe; and a
mechanism for sequentially inspecting a large number of cards leaving from the game table is further
provided. Howé¥ér:Since' e ot ¥ prihtéd 8 tREERAR B the FE4ctve RRGA tHapparatus, a
person who hag aczqgirtfg%he cards l%/ a fraéjdggnt method can dﬁ%}i,cate the ceggs,.and a possibility

. r1 OTrmatio I S c in I'i1ous .
remains that th% person uses the car SC%Or aa]lraudu]i}é){’lt purpose. 098] n recen%ygars, instead of

printing the infeymation cotleddnrthedVaragtive inkgisthecards; thaee iscumeshanisa of
incorporating IC chips, antennas, and the like into the cards and reading the information of the IC chips
by a remote appéaratasciHaowevenin the Ereoterreadingoofthe dForhation:; ke isfordmatore may be

stolen by an advanced hacking technique, and the reading cannot be used in a table game.
delivered 1n the game table, and a mechanism for

sequentially inspecting a large number of cards leaving
from the game table is further provided. However, sgince
the code is printed on the cards by the UV-reactive ink
in the apparatus, a person who has acquired the cards by
a fraudulent method can duplicate the cards, and a
possibility remains that the person uses the caxds for a
fraudulent purpocse.

[6008]

In recent years, instead of printing the information
coded by the UV-reactive ink on the cards, there is a
mechanism of incorporating IC chips, antennas, and the
like into the cards and reading the information of the IC
chips by.a remote apparatus. However, in the remote
reading of the information, the information may be stolen
by an advanced hacking technique, and the reading cannot

be used in a table game.

Citation List
Patent Literature

{oog9]



Citation List Patent Literature [0009] -4 Patent Literature 1: International Publication No.
WO002/064225A1 Summary of Invention Technical Problem [0010]  The present invention has been
made under the circumstances. An object of the present invention is to provide a game system that
can detect a fraudulent act of a card game on the spat and that can prevent duplication of cards by a
person who has fraudulently acquired the cards.

Patent Literature 1: International Pubiication No.

WO02/064225A1

Summary of Invention
Technical Pzroblem
[o010]

The pregent invention has been made under the
circumstances. An cbject of the present invention is to
provide a game system that can detect a fraudulent act of
a card game on the spot and that can prevent duplication
of cards by a pergon who has fraudulently acguired the

cards.

Soclution te Problem
[0C11]

An aspect of the present invention provides a game
system including: cards with a molecular arrangement
including coded group information indicating a group of
the cards; group information acguisition means of
entering cards that is installed on a game table and that
is for reading the molecular arrangement of entering
cards, which are cards that are delivered in each game,
to acquire the group informaticn of entering cards;
determination means for comparing the group information
of entering cards read from the molecular arrangement
with predetermined group information to determine whether

the grocup information of entering cards coincides with



Solution to Problem [0011]  An aspect of the present invention provides a game system including:
cards with a molecular arrangement including coded group information indicating a group of the cards;
group information acquisition means of entering cards that is installed on a game table and that is for
reading the molecular arrangement of entering cards; which are cards that are delivered in each game,
to acquire the group information of entering cards; determination means for comparing the group
information of entering cards read from the molecular arrangement with predetermined group

information to deterpineswhether the rpuRpTarTsion-Gf ealETIngeRTds SoInCidRsWih £5the
predetermined group information; and output means for outputting a determination result of the
determination mepst [001R] & Fatotheriasyectdf tespresentinvbstgieprovidesad game system
including: cards with a molecular arrangement including coded group information indicating a group of
the cards; grodP-fifétmation acquisition means of leaving cards that is installed on a game table and
that is for readiﬂggtfglmolecular arrangement of leaving cards, which are cards that leave from each
game, to acquire the group information of leaving cards; determination means for comparing the group
information of leaving.aatdsaeaddtam thematecularakange mentamithi predetermined gioup
information to determine whether the group information of leaving cards coincides with the
predetermined6aip e kaEtidRANP NPt AREAS o SHtpattiig e dutkimirationNesuk b the
determination mr?gfsd[ltorg)lq]: d @ot@er aspe& OL }rpa? Br(gegenggv%ntj:o.nn%rovides cards(,j%/vith a
molecular arraﬁgem%n n%luoﬁng cogeéndpoulp HPSTIAtIoN m&maﬁné’lalgr ufc—’)1 of the tards.

the cards; group information acquisition means of leaving
cardg that ig installed on a game table and that is for
reading the molecular arrangement of leaving cards, which
are cards that leave from each game, to acquire the group
information of leaving cards; determination means for
comparing the group information of leaving cards read
from the molecular arrangement with predetermined group
information to determine whether the group information of
leaving cards coincides with the predetermined group
information; and cutput means for outputting a
determination result of the determination means.

fo013]

Another aspect of the present invention provides
cards with a molecular arrangement including coded group
information indicating a group of the cards.

[0014]

Another aspect of the presgent invention provides a
card shoe. The card shoe is installed on a game table
and helds a plurality of cards, the card shoe allowing

manual drawing of each card from an opening section, the



[0014] Another aspect of the present invention provides a card shoe. The card shoe is installed on
a game table and holds a plurality of cards, the card shoe allowing manual drawing of each card from
an opening section, the -6 cards including a molecular arrangement including coded group information
indicating a group of the cards, the card shoe includigg:-group information acquisition means for
reading the molecular arrangement of the cards to acquire the group information of the cards when the
cards are fed; determination means for comparing the group information of the cards read from the

molecular arra@g@agntiw&tmm%%temﬁ@ﬁegfemafnfgwéﬁ%a%ﬁ%tei@a@ﬁiw*ﬂﬁ?%&'a%aroup
information of the cards coincides with the predetermined group information; and output means for

outputting a determipatiort resuitcfdhe teteroanation meansuj®045] thAnothetsaspeatof the present
invention provides a card shuffle apparatus. The card shuffle apparatus includes: a plurality of card
stockers, eachfofding2O5urdlty-8 &; FEEOHR roNERETIAT 6l 5 EHHTGH tREPRFrality of card

stockers, respej%i]\_(e% %gsgiéagii%q{geg[l %§@C%tgg§eratp%%a%tqrﬁa8rf(g§?ﬁ%t %Bositign (\Dllvhe{% the cards fed

from the plurality of car ers can be received an e cards edrbysthe feeding rollers,

the cards incluging.a molesidagasangenentinaltding eadadharoup-aiolmation ieicaiinga group of
the cards, the card shuffle apparatus including: group information acquisition means for reading the
molecular arrafgeéménatiof thetcirad resdquirenthrngrobiprinformation of tHeeardsaviien the feeding -7

information of the cards read from the molecular
arrangement with predetermined group information to
determine whether the group information of the cards
ceincides with the predetermined group information; and
output means for outputting a determination result of the
determination means.

[0015]

Another aspect of the present invention provides a
card shuffle apparatus. The card shuffle apparatus
includes: a plurality of card stockers, each holding a
plurality of cards; feeding rcllers that feed each card
from the plurality of card stockers, respectively; and a
shuffled card stocker that is arranged at a position
where the cards fed from the plurality of card stockers
can be received and that holds the cards fed by the
feeding rollers, the cards including a molecular
arrangement including ceded group information indicating
a group of the cards, the card shuffle apparatus
including: group information acquisition means for
reading the molecular arrangement of the cards to acquire

the group information of the cards when the feeding



rollers feed the cards; determination means for comparing the group information of the cards read from
the molecular arrangement with predetermined group information to determine whether the group
information of the cards coincides with the predetermined group information; and output means for
outputting a determination result of the determinatiorymeans. [0016]  Another aspect of the present
invention provides a card shuffle apparatus including: a distribution card stocker that holds a plurality
of cards; feeding rollers that feed each card from the distribution card stocker; a plurality of holding
stockers that recdive cards=fed mhthedeeding rakerszat differ¢nhloeations, fespectively: and a shuffled
card stocker that stacks and holds the cards of the plurality of holding stockers, the cards including a

molecular arrah§EmSRPHHRIUdHG EBaEd Groddfinfoti StrARdiEaaRy AigPBu’ BEthe cards, the card

shuffle apparatus mglggg\]g: g{,orléoﬂmformq:tlo‘gi% quisition means for.reading the molecular

arrangement o?%leecards to acqwrg? & Iéﬁroup information of the %gfidsgv]f/ﬁe the feeding rollers feed

the cards; determiratignrmeans doreanparingthengrenprinformation b thacards sead fropx the
molecular arrangement with predetermined group information to determine whether the group

information of tHeccards @siridescwills thevpiddetérenined dedur inforadhtipneand output means for -8
outputting a determination result of the determination means. [0017£F . As described below, the

present inventibRiRATAES Btherdi eI RRErSIGRI Thé QlscIstrd bF tHedinfention intends to provide
part of the aspgetsafiihe presgntjaveniion and doesyaetipiend fo Jimit fhe-seope of the invention

described and claimed herein. Brief Description of Drawings
[6016]

Another aspect of the present invention provides a
card shuffle apparatus incliuding: a distribution card
stocker that helds a plurality of cards; feeding rollers
that feed each card from the distributicn card stocker; a
plurality of holding stockers that receive cards fed by
the feeding rollers at different locations, respectively;
and a shuffled card stocker that stacks and holds the
cards of the plurality of holding stockers, the cards
including a molecular arrangement including coded group
information indicating a group of the cards, the card
shuffle apparatus including: group information
acquisition means for reading the molecular arrangement
of the cards te acquire the group information of the
cards when the feeding rollers feed the cards;
determination means for comparing the group informatiocn
of the cards read from the molecular arrangement with
predetermined group information to determine whether the
group information of the cards coincideg with the

predetermined group information; and output means for



[0018] [Figure 1] Figure 1 is an explanatory view showing a summary of a game system according to
a first embodiment of the present invention. [Figure 2] Figure 2 is a partial plan view of a card shoe
including group information acquisition means according to the first embodiment of the present
invention. [Figure 3] Figure 3 is a partial side sectiorgal view of the card shoe including the group
information acquisition means according to the first embodiment of the present invention. [Figure 4]
Figure 4 is a plan view of a card printed with group information according to the first embodiment of the

present inventione dhigtie §] Figuse Sris ablock diagsamshoying Resuamary.9ha O determination
apparatus that determines group -9 information according to the first embodiment of the present

information. means.

{0017}

Ag degcribed below, the present invention includes
other agpectg. Therefore, the digclosure of the
invention intends to provide part of the aspects of the
pregent invention and deces not intend to limit the scope

of the invention described and claimed herein.

Brief Description cof Drawings

[06018]

[Figure 1] Figure 1 is an explanatory view showing a
summary of a game system according to a first embodiment
of the present Invention.

[Figure 2] Figure 2 is a partial plan view of a card shoe
including group information acguisition means according
to the first embodiment of the present invention.

[Figure 3] Figure 3 is a partial side sectional view of
the card shoe including the group information acquisition
means accerding to the first embodiment of the present
invention.

[Figure 4] Figure 4 ig a plan view of a card printed with
group information according to the first embodiment of
the present invention.

[Figure 5] Figure 5 is a block diagram showing a summary

of a DNA determination apparatus that determines group



[Figure 6] Figure 6 is a configuration diagram of group information acquisition means of a game
system according to a second embodiment of the present invention. [Figure 7] Figure 7 is an
explanatory view of a card shuffle apparatus according to an embodiment of the present invention.
[Figure 8] Figure 8 is an explanatory view of a modifigd example of the card shuffle apparatus
according to an embodiment of the present invention. Description of Embodiments [0019]  Detailed
description of the present invention will now be described. However, the following detailed description

and the attached drawings do natlimisthe inventien, [002Q). 1Re RIGRENL inyentina provides a game

system including: a card provided with DNA containing paint including group information indicating a
group of cardspeae enbothakgraap:intormation acquisition means of entering cards that is installed
on a game table and that is for acquiring the group information of entering cards, which are cards that

are delivered il BhgM¥eRnTd, RO e DNA BoRtafiPMELTRIFECTIRE ehictfiFEaras ahayBup

information acquigition means of a game gystem according
to a second embodiment of the present invention.

[Figure 7] Figure 7 is an explanatory view of a card
shuffle apparatus according to an embodiment of the
present invention.

{Figure 81 Figure 8 1s an explanatory view of a modified
example of the card shuffle apparatus according to an

embodiment of the present invention.

Description cf Embodiments
[C019]

Detailed description of the present invention will
now be described. Howevexr, the following detailed
degcription and the attached drawings do net limit the
invention.

[0020}

The present invention provides a game system
including: a card provided with DNA containing paint
including group information indicating a group of cards;
one or both of group information acquisition means of
entering cards that is installed on a game table and that
is fof acquiring the group information of entering cards,
which are cards that are delivered in each game, from the

DNA containing paint of the entering cards and group



- 10 - information acquisition means of leaving cards for acquiring the group information from leaving
cards, which are cards that leave from the game; determination means for comparing the group
information of entering cards obtained from the DNA containing paint or the group information of
leaving cards with predetermined group informatian {g,determine whether the group information of
entering cards or the group information of leaving cards coincides with the predetermined group
information; and output means for outputting a determination result of the determination means. [0021]

Furthermore, the,present inyention pravides 2 game, system ingluding: Sapds,proyided with DNA

containing paint including group information indicating a group of cards; group information acquisition
means of enterngodrds:fgr aeguitingthe groigringormationofentering cardsawhich areicatds that are
delivered in a game, from the DNA containing paint of the entering cards; determination means for
comparing the F6uF¥stndtiohtof &ieing aristSitam@lFroR BE DNARSAATIRG PRt with
predetermined group informat]irgn t,gh%etermine wpl%ther ti‘kei%rrtl)ug Jg_'nfé)ﬁr{lation of entreo{ispg cards

coincides with %rpr%%rg%affnﬁ"ngd groupgﬁ%l%a |on?grrrf§ oufput means Foﬁ)lﬁ%puq(ﬁng a determination

result of the detgymination means«<i9028kn <burthanmere, heigroup.infornateaasquisition means of
entering cards in the game system may be group information acquisition means of entering cards for

acquiring, sequentialfynar avoncs, the gromy inferrdationicfenedng cartsifned ayplovality of cards
used in a game, or the group information acquisition means of entering cards in the game system may

be installed on gAMb ANCarS SR G CHra SROE ot WG dEafsrdais e Rhrds used

in the game. [0023L. ,.; £ r@ggagreofh%ﬂge%%g%ve{w%ﬁag\é%iC@%@gy'ﬂ?g with RINA

containing paint including group information indicating a group of the cards. Furthermore, in the cards
of the present inyenlicnidle RiNA CORtaining Peaird it pravddes-totheicafds-asanchor paidt of the
cards, the DNA containing painting is provided to the cards as coating painting of the cards, the DNA
containing pair®is-provideepiosthéar@sbpatledsy a determination result of the

determination means.
;6021]

Furthermore, the pregent invention provides a game
system including: cards provided with DNA centaining
paint including group information indicating a group of
cards; group information acquisition means of entering
cards for acquiring the group information of entering
cards, which are cardg that are delivered in a game, from
the DNA containing paint of the entering cards;
determination means for comparing the group information
of entering cards obtained from the DNA containing paint
with predetermined group information to determine whether
the group information of entering cards coincides with
the predetermined group information; and output means for
outputting a determination result of the determination
means.

(0022}



part of back design printing paint of the cards, ink printed on the cards indicating marks of numbers or
suits of the cards contains the DNA containing paint, the DNA containing paint contains a plurality of
types of DNA, and the group information includes at least one or a plurality of types of DNA. [0024]
The DNA containing paint may be provided to the_cargls at a position other than the back design of the
- 12 - cards or other than the marks indicating the numbers and the suits. The DNA containing paint
may be ink for printing the back design of the cards or for printing the marks indicating the suits or the

numbers, and the cargls,/pay coRtain difigrenttypes of PNAIOF £360 colpr af the ink. [Q073]

According to the game system of the present invention, a fraudulent act’in a card game can be
detected on the Spet; andifirthernndre, tuplicationafcaigs byma persohavhpdeasfraudulently acquired
the cards can be prevented. [0026]
information acquisition means of entering cards for
acquiring, sequentially or at once, the group information
of entering cardsg from a plurality of cards used in a
game, or the group information acquisition means of
entering cards in the game system may be installed con a
game table and arranged cn a card shoe from which a
dealer draws the cards used in the game.
[0023]

Furthermore, the present invention provides cards
provided with DNA cohtaining paint including group
information indicating a group of the cards. Furthermore,
in the cards of the present invention, the DNA containing
paint is provided to the cards as anchor paint of the
cards, the DNA containing painting is provided to the
cards as coating painting of the cards, the DNA
containing paint is provided tc the cards as at least
part of back design printing paint of the cards, ink
printed on the cards indicating marks of numbers or suits
of the cards contains the DNA containing paint, the DNA
containing paint contains a plurality of types of DNA,
and the group information includes at least one or a
plurality of types of DNA.

[0024]
The DNA containing paint may be provided to the

cards at a position other than the back desgign of the



(First Embodiment) A first embodiment of a game system of the present invention will now be
described in detail. Figure 1 shows a table in which a game system of the present first embodiment is
used. This table 1 is used in baccarat. However, it is obvious that the present invention can be applied
to games other than baccarat. [0027]  In Figure.1;the_table 1 is depicted by a simplified drawing. In
the implementation of the present invention, for example, a normal table of baccarat is used. As is
known, baccarat is played by a player and a banker. However, both the player and the banker will be

called "players;.in the RreseRtipyeRion, As-shouwn inFiguse L, ¢ A3 & ardshee 3 and.mcollection

port 5 are arranged on both sides of the table 1. The card shoe 3 isa providing source of cards, and
the cards fed frdme the:card. shaad aNhandedaoit tatheplayersnéftebéhe erd HHthe game, the cards
are discharged from the collection port 5 and stored in a storage unit (not shown) of used cards. [0028]

In the present BfbdHiREntt ife E2@s tReCdE b etdtfirdadcydihe 1N bRCHIEdEnteffg cards”,
anql the ca_rds %Qat eave rf([iolm etaflq e Wé” Q% calcl>§:d Elggvig aéd%'- TQ% gnt%rin%g%%gg are
delivered in thé tabie througﬁ%he cggra%hoe in the game, angrﬁc?e f%ai/mg carEIs eave from the table
through the collggfionpAESn different types of DNA for each color of the

ink.

[0025]

According to the game system of the present
invention, a fraudulent act in a card game can be
detected on the spot, and furthermore, duplication of
cards by a perscon who has fraudulently acquired the cards
can be prevented.

[0026]
{First Embodiment)

A first embodiment of a game system of the present
invention will now be described in detail. Figure 1
shows a table in which a game system of the present first
embodiment is used. This table 1 ig used in baccarat.
However, it is obvious that the present invention can be
applied to games other than baccarat.

[0027]

In Figure 1, the table 1 is depicted by a simplified
drawing. In the implementation of the present invention,
for example, a normal table of baccarat ig used. Asg is
known, baccarat is played by a player and a banker.
However, both the player and the banker will be called

"players" in the present invention. As shown in Figure 1,



[0029] (Acquisition of Group Information of Entering Cards)  Figure 2 is a partial plan view of the
card shoe 3, and Figure 3 is a partial side sectional view of the card shoe 3. The card shoe 3 includes
a group information acquisition unit 11 of entering cards (see Figure 1). Hereinafter, an example will be
described, in which the group information acquisitioR 4init 11 of entering cards includes a DNA sensor
13 and a card sensor 15. [0030]  The card shoe 3 holds a plurality of cards 100. As shown in Figure
2 and Figure 3, the forefront card 100 is - 14 - slid over a slide surface 17 as shown by an arrow S

and is fed on the fahlg 1 Ralls 19505 oiding the-cards 100,are-arianged. qn.bothsides of the slide

surface 17 of the card shoe 3. As shown in Figure 2, the cards 100 are slid and fed while both sides of
the cards 100 krecin confaet with thesratilald Be InLthisvay, the-GardsckOaresguided along the rails 19.

The DNA sensor 13 is arranged on the slide surface 17. The DNA sensor includes a light source (not
shown). Light ®&iAthe tight S6lEess afreERBE8 DRAT OGN Hntishidd 8 thé2ards 100, and

the DNA sensqr_13.receives.light at a predetermined frequency reflected f the DNA containing
paint. As descrcll:%‘(ja:é1 Ia%eﬁ ?hsg [;%f sgfﬁlogre% gélr# uegg a%kr?o ?ﬁ@éﬁﬁ%ue é%lsycerl et |ﬁ, I%I}dexample,

Japanese Pateit Ng,3888807 terletect:Hght emissian FRI-e DNAID034L collection

port 5 and stored in a storage unit (not shown) of used
cards.
fco28]

In the pregent embodiment, the cards that are
delivered in each game will be called “"entering cards",
and the cards that leave from each game will be called
"leaving cards". The entering cards are delivered in the
table through the card shoe 3 in the game, and the
leaving cards leave from the table through the collection
port 5.

[0CG29]
(Acquisition of Group Information of Entering Cards)

Figure 2 is a partial plan view of the card shoe 3,
and Figure 3 is a partial side sectional view of the card
shoe 3. The card shoe 3 includes a group information
acquisition unit 11 of entering cards (see Figure 1).
Hereinafter, an examplie will be described, in which the
group information acquisition unit 11 of entering cards
includes a DNA sensor 13 and a card sensor 15.

[0030]
The card shcoe 3 holds a plurality of cards 100. &s

shown in Figure 2 and Figure 3, the forefront card 100 is



Figure 4 shows the card 100 to be inspected. The group information is coded by DNA included in DNA
ink (DNA containing paint) for printing marks 101 (suit and rank) of all cards including face cards (J, Q,
and K). The DNA ink is ink blended with the DNA containing paint. The group information may also be
printed by the DNA containing paint. [0032] Indi qua_l DNA included in the DNA containing paint
cannot be determined by human vision under normal use - 15 - conditions. The DNA sensor 13 reads
the group information provided to the cards when the cards 100 are guided and slid by the rails 19.
The DNA sensgr 13 is arranged .at a position that allows reading the group_information from the DNA
containing painstr%ﬁtc uded in %esélhi%nﬁlforrggr?n?in%@th%Smﬁ?f(g%lb%éuﬁ%n%rrgﬁ% gf t%%égards 100

(see Figure 2 angl rigdre:3)- {88331 1d he. light-soukce forggadipgithe growm infermation is integrated
with the DNA sensor 13. In the present embodiment, the light source is, for example, LED that emits
ultraviolet rays{0¥ BEB).dHrengeof the bEbDlassa fighst sturcédean doumsizerthed@NAsensor 13. The
card sensor 15 is arranged on the upstream (relative to a slide direction S of the cards) of the DNA

sensor 13. Wh_’éﬂ‘?hg_@ﬁﬂj §élr‘|°§br3:_LS d%ﬁcfglﬂl‘%r’cd‘ras I?L"O@l,_‘lfﬁ% @rd%ﬁsGPf@%qu,%ethe DNA
sensor 13, a triggeg signal tar staping Leading of the group ipfarmatiog. The PNA sepsor 13 that has

received the trigger signal emits an ultraviolet ray from the light source. The DNA containing paint (the
marks 101 in this:case)printed amthercards 100 refleatsdight at;apredeterminedsraquency when the
ultraviolet ray is directed. The DNA sensor 13 receives the light at the predetermined frequency
reflected from BeEDMAIEIRamirR FaibbierHeeDNA Schsorlti®Eahdthesedrdicsenkdr 18 are connected to
aJDNA(kﬂewng%gg%gggag§u%§%.Slide surface 17. The DNA sensor
includes a light source (not shown). Light from the
light source is directed to DNA containing paint printed
on the cards 100, and the DNA sensor 13 receives light at
a predetermined frequency reflected from the DNA
containing paint. As described later, the DNA sensor 13
can use a known technique described in, for example,
Japanese Patent No. 3888807 to detect light emisgsion from
the DNA.

[0031]

Figure 4 shows the card 10C to be inspected. The
group information is coded by DNA included in DNA ink
(DNA containing paint} for printing marks 101 (suilt and
rank) of all cards including face cards (J, Q, and K).
The DNA ink is ink blended with the DNA containing paint.
The group information may also be printed by the DNA
containing paint.

[0032]

Individual DNA included in the DNA containing paint

cannct be determined by human vision under normal use



- 16 - [0034] (Acquisition of Group Information of Leaving Cards) A group information acquisition
unit 12 of leaving cards that acquires group information from leaving cards which are cards that leave
from the game will be described. The group information acquisition unit 12 of leaving cards is arranged
on the collection port 5 of the table 1 (see Figure 1). The group information acquisition unit 12 of
leaving cards also includes the DNA sensor 13 and the card sensor 15 as in the group information
acquisition unit 11 of entering cards and acquires the group information from the cards 100 that leave

through the cog%g@gﬁ%hg by %I%ﬁge@q%&s 15[‘@ Qrgéia é'nf%rga% ! %quisition unit 11 of

entering cards. The group information acquisition unit 12 of leaving cards Is also connected to the DNA
determination apgaraisc2b]0g3sl(eterminatior: ot DINEY whihe DINA detedminatipnsapparatus 21
includes electronic circuits including a microcomputer, a memory, and the like and has a configuration
of a normal cofiputtedsaéiilas hiGPby atReM; ahlsa RAM. The DNIA deesratimation dparatus 21

executes a program stored in the ROM to control the group information acquisition unit 11 of entering
cards of the ca%g Eﬁgg%%naat the r%%:btlon CRat aliohs reaglng e group

information from the DNA containing paint included in the
DNA ink for printing the marks 101 (suit and rank) of the
cards 100 (see Figure 2 and Figure 3).

[0033]

The light scurce for reading the group information
is integrated with the DNA sensor 13. In the present
embodiment, the light scurce is, for example, LED that
emits ultraviolet rays (UV LED). The use of the LED as a
light source can downsize the DNA sensor 13. The card
sensor 15 1s arranged on the upstream (relative to a
slide direction S of the cards} of the DNA sensor 13.
When the card sensgor 15 detects the cards 100, the card
sengor 15 ocutputs, to the DNA sensor 13, a trigger signal
for starting reading of the group information. The DNA
senscr 13 that has received the trigger signal emits an
ultraviclet ray from the light scurce. The DNA
containing paint (the marks 101 in this case) printed on
the cards 100 reflects light at a predetermined frequency
when the ultraviolet ray is directed. The DNA gensor 13
receives the light at the predetermined frequency
reflected from the DNA containing paint. The DNA gensor
13 and the card sensor 15 are connected toc a DNA

determination apparatus 21.



- 17 - information acquisition unit 12 of leaving cards to execute a process related to the group
information. [0036]  Figure 5 is a functional block diagram showing a configuration of the DNA
determination apparatus 21. The DNA determination apparatus 21 has a function of receiving
detection signals from the DNA sensor 13 and the_catr sensor 15 to read the group information of the
cards 100. [0037] A reading instruction unit 23 instructs the start and the end of read operation by
the DNA sensor 13. The reading instruction unit 23 causes the DNA sensor 13 to start reading when a
detection signat 5”%&91 ting the existence of the cards 100 is received from the card sensor 15. In this
way, the group information is read. An entering card information acquisition unit 25 acquires the group

information of enigrng satdsfeniaring-cAIg grRYB RfQEmation) Aram an;erpeLsigaal from the DNA
sensor 13 (signal related to the group information obtained by the DNA sensor 13 from the entering

cards). The entering éardxgropp inférmatian. srgracgurifeimation forispecifying the @nieting cards.
[0038]  The group information (preset correct group information) of the cards 100 used in the table 1

used for the ganié& ’ESstbREin3HAHES Tn I8P HFOFRRAG e gfrom leaving cards

which are cards that leave from the game will be
described. The group information acquisition unit 12 of
leaving cards is arranged on the collection port 5 of the
table 1 (see Figure 1}. The group information
acquisition unit 12 of leaving cards also includes the
DNA sensor 13 and the card sensor 15 as in the group
information acquisition unit 11 of entering cards and
acguires the grcoup information from the cards 190 that
leave through the collection port 5 by similar operation
as the group informaticn acguisition unit 11 of entering
cards. The group information acguisition unit 12 of
leaving cards is also connected to‘the DNA determination
apparatus Z21.

[0035]

(Determination of DNA)

The DNA determination apparatus 21 includes
electronic circuite including a microcomputer, a memory,
and the like and has a configuration of a normal computer,
guch as a CPU, a ROM, and a RAM. The DNA determination
apparatus 21 executes a program stored in the ROM to
control the group information acquisition unit 11 of

entering cards of the card shoe 3 and the group



storage unit 27 as group information of normal cards. In baccarat, the group information of normal
cards is set in each casino in some cases, and the group information of cards handed out in each table
used is registered in other cases. [0039] A leaving card information acquisition unit 29 acquires
leaving card group information from an output signal from the DNA sensor (DNA sensor that acquires
the group information from the leaving cards) of the group information acquisition unit 12 of leaving
cards. The group information of leaving cards (leaving card group information) is group information for

specifying the leayingcards, 0040l - A dstermination, unjt-31 compares.the.gngging card group

information stored In the entering ¢ard information acquisition unit 25 as well as the leaving card group
information acguited:by the leavingarddnfetmation acyeistiopumitizrwithilke group information of
normal cards stored in advance in the group information storage unit 27 of normal cards. The
determination Ui® 3% kompares the group information to determine whether the entering cards and the
'efg Ing cards coincidg yth the group Information of poymal Gards: 13041 Qpsration of Entire System)

configuration of the DNA determination apparatus 21. The

DNA determination apparatus 21 has a function of

receiving detection signals from the DNA sensor 13 and

the card sensor 15 to read the group informaticn of the

cards 100.

[0037]

A reading instruction unit 23 instructs the start

and the end of read operation by the DNA sensor 13. The

reading instruction unit 23 causes the DNA gensgoxr 13 Lo

start reading when a detection signal indicating the

exigtence of the cards 100 is received from the card

gsengcer 15. In this way, the cgroup information ig read.

An entering card information acquisition unit 25 acguires

the group information of entering cards (entering card

group information) from an output signal from the DNA

sensor 13 (signal related to the group information

obtained by the DNA sensor 13 from the entering cards).

The entering card group information ig group information

for specifying the entering cards.

[0038]

The group information (preset correct group

information) of the cards 100 used in the table 1 used

for the game is stored in advance in a group information



As is known, baccarat is continuously played on the table 1. At the start of a game, when the dealer
launches the game system, the DNA determination apparatus 21 is activated. The dealer takes out the
cards one by one from the card shoe 3 and hands out the cards to the player. In this case, while
handing out the cards 100 to the player, the dealer sjiges the cards 100 along the rails 19. When the
cards are slid, the cards 100 move along a line L of Figure 4 over the DNA sensor 13, and the DNA
sensor 13 receives the light at the predetermined frequency reflected from the DNA containing paint
(ihe marks L0Lindpisase) printefl an INA-gaids Hi%10042) o 102N NG leterimipatio apparatus
21, the entering card information acquisition uhit 25 acquires tﬁe group Information of entering cards
(entering card geatysiniormatine) fresuan onfthsignadfread signalhof thedaNAisensetr 18nThe
determination unit 31 compares the entering card group information acquired by the entering card
information acq#sHoRIMITS With BRE§rotasipfornfatibntein aimarparks Stretincgdvance in the
group information s&orei%-:- it.27 O{__ normal ca}{d%. !%qe detergination unit 31 compares the group
information to détermine whether the ﬁr%uepa‘lﬁ brmation of en erilnsg dards Cofficides with the group
information of pernal cagds. 40043] -20 -  In the present embodiment, light is directed to the DNA
containing paint printed on the cards 100 when the forefront card 100 is fed on the table 1, and the
DNA sensor 13 pgcides the light at the predetermined frequency reflected from the DNA containing
paint. However, the present invention is not limited to this. For example, a change can be made so that

the group informatiorf*of EitEARG cariss Hehoirda Fromk tRe et RheTopBf the’ard shoe 3, at a
stage before tl%ec 9; égol%rgﬂ%rgn coaLgZL. [O%%éll %&%QQI& dete@g@tion apparatus 21, the
% [ Sa quwgst fe [

. . Il ?Ill u .
leaving card information acquisitiorr unit e group information o eaV|n§cards (leaving

card group infasmation) freaman petmsignah fead signalyetibeDNASsenserihe-deteraination unit
31 compares the leaving card group information acquired by the leaving card information acquisition
unit 29 with thegup ikfdrriation ofmofmalncarias sterdlinadvatics in the groapdmfonmation storage
unit 27 of normal Fé:ards. The determinatjon unit 31‘cocr’]51€gsare the group information to determine

whether the grolip TRiBfMafSh 8F@RvG CHrlis BBihtides Wi §roti ififdt Aiatiod BFnormal cards.
The DNA detegnigafion 2pparaius g1 is equivalent 4o detesmination means.of the,preggnt invention.

0045

| ] information) is group information for specifying the
leaving cards.
[0040]

A determination unit 31 compares the entering card
group information stored in the entering card information
acqguisition unit 25 as well as the leaving card group
information acquired by the leaving card information
acquisition unit 29 with the group information of normal
cards stored in advance in the group information storage
unit 27 of normal cards. The determination unit 31
compares the group information to determine whether the
entering cards and the leaving cards coincide with the
group information of normal cards.

[0041]

(Operation of Entire System)



-21-  When the group information of entering cards or the group information of leaving cards
coincides with the group information of normal cards stored in the group information storage unit 27 of
normal cards, the determination unit 31 operates the output processing unit 33 to light up an LED
element or the like of the result display unit 35 to output the fact that the cards are normal. On the
other hand, when the group information of entering cards or the group information of leaving cards
does not coincide with the group information of normal cards stored in the group information storage

unit 27 of normal carg%, th qgtermina(&gon unit 3 OPSerates the og{Pui pro essinﬁg u%it Eg to lightup a

warning (such as a buzzerf or %ﬂg%b Aot Shown mdic%?lirl]téjtﬁlé’len er%gporatﬁg egvmg of abnormal

cards. The LER glaraent or the likg.obthgresult displayenit 3pthemrning, aad the lamp are
equivalent to output means of the present invention. [0046]  In the present embodiment, the DNA
containing paintaant-thesD NAcseysDe thay detatts tie DN coisthiing paint are ased.rBisigroup
information of the DNA containing_paint cannot be read by human vision and is an example of group

information that tah b et @idet a pmtgl%ﬁ'iﬁﬁa c%ﬁ%ﬁﬁn??Br ERSmBRT ASHFRFDRIA and artificial
DNA can be uggglas the, DNA forcoding e group infprmpation, A malecular ajrangerpgnt with a

periodical arrangement, - 22 - such as a base arrangement of DNA, can be used to code the group
information. Faslexasiple, an athine acicarrapgemenhehardieinsndy besised tagode dhe group

information. [0047]
the player, the dealer slides the cards 100 along the
rails 12. When the cards are glid, the cards 100 move
along a line L of Figure 4 over the DNA gensor 13, and
the DNA sensor 12 receives the light at the predetermined
frequency reflected from the DNA containing paint {the
marks 101 in this case) printed on the cards 100.
[0042]

In the DNA determination apparatus 21, the entering
card information acguisgition unit 25 acgquireg the group
information of entering cards (entering card group
information) from an output signal (read signal) of the
DNA sensor 13. The determination unit 31 comparesg the
entering card group information acquired by the entering
card information acquisition unit 25 with the group
information of normal cards stored in advance in the
group information storage unit 27 of normal cards. The
determination unit 31 compares the group information to
determine whether the group information of entering cards
coincides with the group information of normal cards.

[0043]



(Second Embodiment) A second embodiment of the game system of the present invention will now
be described. Figure 6 is a configuration diagram of a group information acquisition unit of the game
system according to the second embodiment of the present invention. The same configuration as in
the first embodiment will not be described. [OO48]_(C§6d Shoe) In the present second embodiment,
a group information acquisition unit 41 of entering cards is arranged on a card shoe 43 from which the
dealer draws the cards 100 used in the game, and the group information acquisition unit 41 acquires,

sequentially or at oncg, t@%groulp @é(%{@aé;% ‘%{ i’[ge g@rdS_L]iO [:ror:lnsthg.pIlé!railyit&ydoft%argl1.3L 100 used in
the game. As shown 1n Flgure%, the group IRformation 'acqu%l lontnit 41 o(fentering cards includes a

plurality of lighbsaurees eadra plyrality of DNA sersorsaT ke plurality of light spuwees aad the plurality
of DNA sensors are arranged below the card holding unit 45 that holds the plurality of cards 100. - 23
- In the case oftthrecgioap informatidd Gcduisified it 4hef dateting tardsidhé geodlimformation can

be sequentially or collectively acquired from the cards 100 before the cards 100 are distributed on the

table, even if & EEAhAIdingE TRt 45 RoldsSa far§& huiber ¥t cRIRIFIG TFHEERre, whether the read
cards are the %%g%ofr@gg gggcpefgfg&iegﬂg dﬁ{@[ﬁ%&?&g&@g\{ﬁ? aY\m:e_n the cards that are

not normal (fraudulent cards) are mixed, the acquired group information of entering cards and the
group informatiopwefirarmal kargs-eieead-inithegiedpmfosmaiion storage:unit 27 inermal cards are
compared and determined, and if the information does not coincide, a warning (such as a buzzer) is
issued. In this #ay, #ree@Rdtence of BBREMAIRCAres (FFassulest ddras) ddieb@ Bffidently detected in
advance. The q%tgrrginqgilognrecs)ltllt may be output b¥ a warnin soun% ora sour}ldeother@an the

warning sound, SUCH 48 a'volce messaeg%]am g e 5’dyl,sm§1y gjoﬁ?put. f@%‘ﬂg car
at the top of the card shoe 3, at a stage before the
cards 100 are drawn out.
[0044]

In the DNA determination apparatus 21, the leaving
card information acquisition unit 29 acguires the group
information cf leaving cardg (leaving card group
information} from an output signal (read signal) of the
DNA sensor. The determination unit 31 compares the
leaving caxrd group information acquired by the leaving
card information acquisition unit 29 with the group
information of normal cards stored in advance in the
group information storage unit 27 of normal cards. The
determination unit 31 compares the group information to
determine whether the group information of leaving cards
coincides with the group informaticn of normal caxds.
The DNA determination apparatus 21 is equivalent to

determination means of the present invention.

[0045]



(Card Shuffle Apparatus) The present invention can also be applied to a card shuffle apparatus.
Figure 7 is an explanatory view of a card shuffle apparatus 51 according to an embodiment of the
present invention. As shown in Figure 7, the card shuffle apparatus 51 includes: two card stockers 53,
each holding a plurality of cards (for example, a decﬁﬁf cards); two feeding rollers 55 that feed each
card from - 24 - the two card stockers 53; and a sh d card stocker 57 that holds cards alternately
fed by the two feeding rollers 55. [0050] In this case, the two feeding rollers 55 can vertically move
(swing) to rotate around a fuylcrum O to alter teI feed the cards one. by one from the t o card
stockers 53. Althounglh—lgu%% illGstrates & ( casel)éln%wlhlgh (t#: num er 16}/ Pthe caga s?ockgrls 53 and the

feeding rollers §5ds:va - thenber-ofdhe ragd, stackers 53:and the. feeding rollers Ba is not limited to

this. For example, the number of the card stockers 53 and the feeding rollers 55 may be three or more.
[0051] The ghuffled tafd stockers7 i anamged. ata pdsitisnaviecteithe Tthedsifedifrom the two card
stockers 53 can be received, and in the example of Flgure 7, the shuffled card stocker 57 is arranged

midway betwedRHIRI TR ¢ SHERESSIThe shil B d i B noldLRards (for example, two
decks of cardshanufiad pyaliginalie,draning, fisdescribed. s RRAcoRlaing,A3lgt Reing coded

group information indicating a group of cards provided to the card
33 to light up an LED element or the like cf the resgult

display unit 35 to output the fact that the cards are
nermal. On the other hand, when the group information of
entering cards or the group information of leaving cards
does not coincide with the group information of normal
cards stored in the group information storage unit 27 of
normal cards, the determination unit 31 operates the
cutput processing unit 33 to light up a warning {such as
a buzzer) or a lamp (not shown} indicating the entering
or the leaving of abnormal cards. The LED element or the
like of the result display unit 35, the warning, and the
lamp are equivalent to output means of the present
invention.

[0046]

In the present embodiment, the DNA containing paint
and the DNA sensor that detects the DNA containing paint
are used. The group information of the DNA containing
paint cannot be read by human vision and is an example of
group informaticn that can be read under a predetermined
condition. For example, natural DNA and artificial DNA
can be used as the DNA for coding the group information.

A molecular arrangement with a periodical arrangement,



[0052] As shown in Figure 7, the card shuffle apparatus 51 includes the group information
acquisition unit 11 (the DNA sensor 13 and the card sensor 15) that reads the DNA - 25 -
arrangement included in the DNA containing paint to acquire the group information of the cards when
the feeding rollers 55 feed the cards. Although not illystrated here, the group information acquisition
unit 11 is connected to the DNA determination apparatus 21 that compares the group information of
the cards read from the DNA arrangement with the predetermined group information to determine
whether the group jnformation of the cards coincides with the prede%ermined group inngmation.

Similarly, althoﬁaﬁ ot filuStr F’e%l%&’é?ﬁ%g@&}%%%u‘ﬁ e Bgéaraﬁ?é“s ﬁm‘l’tﬁ?e% &TLED Slement, a

warning, a lamppgr thediks. and e determination-resulteande gutpuki The gardsshuffle apparatus 51
also includes a camera 59 that takes images of the cards fed by the feeding rollers 55. The camera 59

is connected taamwrimggamanalysis apparatus (et shewnksid inspectidg witetherrhedack design on
the back side of the cards 100 or the suit (type) and the rank (number) on the front are correctly
printed, or inspEefifd B3 State of the cards, such as presence of a scratch, or the other quality
defect, such as 15 tch and a stain, to inspect the cards. The group information acquisition unit 11 or
the camera 59 is further connected to a card counter (not shown) that counts the number of the cards
100 fed by the terding oller$55: arehthe number of the fed cards 100 is recorded. [00531 - 26 -
Figure 8 is an explanatory view of another example (modified example) of the card shuffle apparatus
51. As shown in Figufe 8stherwaréshoffiersparatisBieingiitessasistribatiortbard stocker 61 that
holds a plurality of cards (for example, two decks of cards); the two_feeding rollers 55 that feed each

card from the &RBGGGN CATEESEERE 6T o HBIIRG stockers 85 that FeceiVethe cHfdé (for example,
one deck of cafds) fq Q¥z£*&%é%?déﬁ%{#v§[ﬁs 39 %gg}?ﬁﬁ@t lpgations; @ngdrhg shutflep gary stocker 57

that stacks and holds the cards of the two holding kers 63.
unit of the game system according to the second

embodiment of the present invention. The same
configuration as in the first embodiment will not be
described.

[0048]

(Card Shoe)

In the present second embodiment, a group
information acquisition unit 41 of entering cards is
arranged on a card shoe 43 from which the dealer draws
the cards 100 used in the game, and the group information
acgquigition unit 41 acguiresg, seguentially or at once,
the group information of the cards 100 from the plurality
of cards 100 used in the game. As shown in Figure 6, the
group information acquisition unit 41 of entering cards
includes a plurality of light socurces and a plurality of
DNA sensors. The plurality of light sources and the
plurality of DNA sensors are arranged below the card

holding unit 45 that holds the plurality of cards 100.



[0054] In this case too, the two feeding rollers 55 can vertically move (swing) to rotate around the
fulcrum O to alternately feed the cards one by one to the two holding stockers 63. Although Figure 8
illustrates a case in which the number of the holding stockers 63 and the feeding rollers 55 is two, the
number of the holding stockers 63 and the feeding rgHer_s SSis not limited to this. For example, the
number of the holding stockers 63 and the feeding rollers 55 may be three or more. [0055] The
shuffled card stocker 57 is arranged at a position where the cards fed from the two holding stockers 63

can be receiveflﬁag in thesex%r’gpl%of Figure 8,,th§ shuffléa](;locard stocker 57 is arrangeglmidway

between the two ho ‘langcgto%kers 63. The shutfled card. - TStoCKEr 57 h%%i? the cards (for example,

two decks of cands) shuffledbyheing stagkedaftanaltenraletsawing. Jag DNA containing paint
including the coded group information indicating a group of cards is also provided to the cards. [00561

As shown in Figeesi8nthiescartt shufflecdgsaraius=SY ircluesithe tWogrobpénformaiion &6quisition
units 11 (the DNA sensors 13 and the card sensaqrs 15) that reads the DNA arrangement included in

the DNA contafing paint i aCGdine the’ JraipinforiatioR bF eardwhEs théRafts &298d by the
feeding rollers 55. Alfhough.got,illysirated here, the groygdnformation agquisitiondnits Llsare

connected to the DNA determination apparatus 21 that compares the group information of the cards
read from the DNA. arrangementwiththe predetermainedgioup infermaion to=determine whether the
group information of the cards coincides with the predetermined group information. Similarly, although
not illustrated K&i@Uthecdard SFaHICappaati 51 Mdudes/af e EDLEleRRht 1A WRFTAGCE lamp, or the

like, and the d%\}grrlqi tignég&u t can Q oé‘%%”t' ;I)'@e ca£d S ufflgraggg@tgs 51c%|§%lé clléq:ees cameras
59 that take imag%s of the car s%ecti]%y he eeé’llng roller 55. The cameras 59 are also connected to

the image analysiscapparas{pat.shawnfesispesting-whethsr the haskdesign on thesback side of
the cards 100 or the suit (type) and the rank (hnumber) on
and the group information of normal cards stored in the
group information storage unit 27 of normal cards are
compared and determined, and if the information does not
coincide, a warning (such as a buzzer) is issued. In
this way, the existence of abnormal cards (fraudulent
cards) can be efficiently detected in advance. The
determination result may be ocutput by a warning sound, or
a gound other than the warning sound, such as a voice
message and a melody, may be output.
[0049]
{Card Shuffle Apparatus)
The presgent invention can also be applied te a card
shuffle apparatus. Figure 7 is an explanatory view of a
card shuffle apparatus 51 according to an embodiment of
the present invention. As shown in Figure 7, the card
shuffle apparatus 51 includes: two card stockers 53, each
hoilding a plurality of cards (for example, a deck of

cards); two feeding rocllers 55 that feed each card from



- 28 - the front are correctly printed, or inspecting the print state of the cards, such as presence of a
scratch, or the other quality defect, such as a scratch and a stain, to inspect the cards. The group
information acquisition units 11 or the cameras 59 are further connected to the card counter (not
shown) that counts the number of the cards 100 fed.py the feeding rollers 55, and the number of the
fed cards 100 is recorded. [0057] For example, the cards of the present invention can be applied
not only to playing cards used in casinos and the like, but also to so-called gaming cards (trading

cards). A seto redetermined number of various cards is sold jn etrag]iln cards. Mare specifically,
a set of randor%ﬁ/{o%ﬁvﬁngarﬁfe%%ﬁg (J:b{fr]ag is‘c;’ijéé)ld‘_fL e%hu ]éggéﬁarafuasr %]t fhe &res%f%tinventmn

can be used for fhe rapdon cembination: Q058 1+ Skce 1;199 ingividugltrading cards (particularly rare
cards) are converted into cash or exchanged, the determination of the authenticity of the cards is an
important factarolhlihesprésent invention, information, such as manufacturer of cards, serial number,
production date, and production lot, can be coded along with the group information (or coded as the
deck informatio[r‘b{,J E\Hg the reliability of the determination of the authenticity can be improved. - 29 -

In this case, the two feeding rollerg 55 can
vertically move {swing} to rotate around a fulcrum O to
alternately feed the cards one by one from the two card
stockers 53. Although Figure 7 illustrates a case in
which the number of the card stockers 53 and the feeding
rollers 55 is two, the number of the card stockers 53 and
the feeding rollers 55 is not limited to this. For
example, the number of the card stockers 53 and the
feeding rolierg 55 may be three or more.

[0051]

The shuffied card stocker 57 ig arranged at a
position where the cards fed from the two card stockers
53 can be received, and in the example of Figure 7, the
shuffled card stocker 57 is arranged midway between the
two card stockers 53. The shuffled card stocker 57 holds
cards (for example, two decks of cards) shuffled by
alternate drawing. As described, the DNA containing
paint including coded group information indicating a
group of cards is provided to the cards.

{0052]

As shown in Figure 7, the card shuffle apparatug 51

includes the group information acquigition unit 11 (the

DNA sensor 13 and the card senscr 15) that reads the DNA



[0059] (Cards) In the cards of the present invention, the group information is read by the DNA
containing paint included in the ink for printing the marks 101 (suit and rank). In the cards of the
present invention, the DNA containing paint may be included in the paper of the cards. For example,
the DNA containing paint may be provided to the cards as anchor paint for adjusting the groundwork of
the paper of the cards. In such cards, the group information can be similarly read from the DNA
containing paint included in the anchor paint. The DNA containing paint may also be provided to the

cards as coatirc_liqf gint outside of t c(,‘:{;\rgs..Th% NA I(\:Iontainin aint ma als% be provided to the
cards as at leas paﬁ%‘ﬂﬁél Ba(l:l?aeg’lgﬁ prﬁ] ing peair% ot the Rars ThE Ar%on’féjlning paint may

include a plurality.fitypes QE DNA, andithe graue {rfarmatien, mayeseodad-py ahleast one or a
plurality of types of DNA. In this way, deciphering by a fraud can be more difficult. [0060] The set of

the entering cafrd gfomy infofmaticn aAd fleeRavhg carddgoupiifdnavation meay be for one deck or for
a plurality of decks. For the ajroup information with similar results, it is obvious that the group

information othet tH&T 13- §FoUpSRfornidtitn BF 838 h BEMT B etk RBR A bé el ARhough the

oo SRS, oSl SV el A e o e e

codes may be sehtor eagpareduction let-enpach easnawiset. of the cards read
from the DNA arrangement with the predetermined group
information to determine whether the group information of
the cards c¢oincides with the predetermined group
information. Similarly, although not illustrated here,
the card shuffle apparatus 51 includes an LED element, a
warning, a lamp, or the like, and the determination
result can be output. The caxrd shuffle apparatus 51 also
inciudes a camera 59 that takes images of the cards fed
by the feeding rollers 55. The camera 59 is connected to
an image analysis apparatus (not shown) for ingpecting
whether the back design on the back side of the cards 100
or the suit (type; and the rank (number) on the front are
correctly printed, or inspecting a print state of the
cards, such as presence of a gcratch, or the other
quality defect, such as a scratch and a sgtain, to inspect
the cards. The group information acguisition unit 11 or
the camera 59 is further connected to a card counter {(not
shown) that counts the number of the cards 100 fed by the
feeding rollers 55, and the number of the fed cards 100

is recorded.

[0053]



[0061] The DNA containing paint may be separately provided to the cards at a position other than
the back design of the cards or at a position other than the marks indicating the rank or the suit of the
cards. Alternatively, the DNA containing paint may include different types of DNA for each color of the
ink. [0062] (DNA ink)  The DNA ink used in themprgge[]t invention will be described. The DNA ink is
developed by nanotechnology and molecular science: DNA is combined to form a sign code or a
decryption code, and the DNA ink has a security function based on invisible DNA. The sign code or the
decryption code based on DNA has a size from individual atoms to a polgmer and is a_complex of

chemical substances ofRHout 0.5 f 5 hiCrIRs > PREE &re’infillitd ty R 5B6 0t S6@MRHor more), and
the sign code and Hiedecyptian,5eds cag beygasily produced-arreproduced, Togrevept,

counterfeiting or reading, a true sign code can be slipped into a large number of false codes. It is
almost impossHitefor the chugterteiter ta:tdeplicatel thehu lesapeaodes i gie first place, and in
addition, the counterfeiter cannot recojggize which one is the true sign code. Therefore, the security is

high. The sign tBtlé%#eRe dechbtibh £ode HaRedbrDRICE N shardiahdiAvidbI& Therefore, if the
sing code or theldercq@t{qn 8&decisrrgix¢gﬁmth g}ggaﬁqsggrgrgﬁgui(?e%r}gnk, tEechi%(%‘% c;)fdlg éA cannot be
usually recogn%e%. fis s?énl |can‘;ﬁy difficUlt o remove of inactivate on?y the mked or added sign code
or the like based,gn £2M4 ik okt deprivesthedunetionsd80@3ch card from the

distribution card stocker 61; two holding stockers 63

that receive the cards (for example, one deck of cards)

fed by the feeding rollers 55 at different locations; and

the shuffled card stocker 57 that stacks and holds the

cards of the two holding stockers 63.

[0054]

In this case too, the two feeding rollers 55 can

vertically move {(swing) to rotate arcund the fulcrum O to

alternately feed the cards one by cone to the two holding

stockers 63. Although Figure 8 illustrates a case in

which the number of the holding stockers 63 and the

feeding rollers 55 is two, the number of the holding

stockers 63 and the feeding rollers 55 is not limited to

this, For example, the number of the holding stockers 63

and the feeding rollers 55 may be three or more.

[0055]

The shuffled card stocker 57 is arranged at a

position where the cards fed from the two holding

stockers 63 can be received, and in the example cf Figure

8, the shuffled card stocker 57 is arranged midway

between the two holding stockers 63. The shuffled card



When specific light, such as UV with a narrow band, is applied to the sign code based on DNA,
complicated light with a combination of specific wavelengths according to the sign code is returned.
Optical sensor (opto-electronics sensor) can convert the returned light to an electrical signal, and the
signal can be deciphered to determine the presence,of an intended sign code. A small amount of the
DNA forming the sign code or the decryption code can be just mixed with another target material, such
as pulp, ink, and varnish, to use the DNA. The material is stable, and the target material of mixing is
not affected. Therefore, the use of the DNA ink or the like does not affect the normal production
process and prso%%%%gﬁ s%eée .O[§6%4]tg%2c-ar£‘?h A%}e%%%%éte?n‘q%e%ea%r{n%s %1 real time (in

reality, 0.01 secgnd of legs) psingsa device that daciphars anraRrie-electanics signakihahis returned

when specific light is applied to the object. A commonly used hologram or the like is visible, and for
example, as foFlaembtitodcainising specifie. metaliparficldsas thegroggiadommatign, even an invisible
type can be duplicated. In this regard, the conventional method has a weakness compared to when

DNA is used. [BD6SF M2 ARREUGRFARGTS BMbBIFEENE & thé pretnt vehiion RE9E bA&R described,

it is obvious th@tothgﬁg sgglgg gr] the art can modify the embodiments within the scope of the present
invention. For example, the present invention can be used in a game other than baccarat, such as
blackjack, and the apparatuses of the present embodiments can be appropriately modified according
to the needs in an applied game. [0066]  Although the preferred embodiments of the present
invention that can befnsitevad detHalaiehfert havebeenidbseibéd liewiPhe tAadEstedd that
various modific,ati(cf)#gﬁ?re possible for the ﬁlraesen embodijments, and it.is jntended that the appended

claims include ait fitatidhe WitiinIhE e %rﬁra“had%c%rbea&f%é bred&it imennon

(the DNA sensors 13 and the card sensors 15) that reads
the DNA arrangement included in the DNA containing paint
to acqguire the group information of cards when the cards
are fed by the feeding rollers 55. Although not
illustrated here, the group information acgquisition units
11 are connected to the DNA determination apparatus 21
that compares the group information of the cards read
from the DNA arrangement with the predetermined group
information to determine whether the group information of
the cards coincides with the predetermined group
information. 8imilarly, although not illustrated here,
the card shuffle apparatus 51 includes an LED element, a
warning, a lamp, or the like, and the determination
result can be output. The card shuffle apparatus 51 alsc
includeg cameras 59 that take images of the cards fed by
the feeding roller 55. The cameras 59 are also connected
to the image analysis apparatus (not shown) for
inspecting whether the back design on the back side of

the cards 100 or the suit (type) and the rank (number} on



- 33 - Industrial Applicability [0067]  As described, the game system according to the present
invention has advantageous effects that a fraudulent act in a card game can be detected on the spot
and that duplication of cards by a person who has fraudulently acquired the cards can be further
prevented. The game system can be applied to various card games and are useful. Reference Signs
List [0068] 1 table 3 card shoe - 28 -

the front are correctly printed, or inspecting the print
state of the cardg, such as presence of a scratch, or the
other guality defect, guch as a scratch and a stain, to
inspect the cards. The group information acquisition
units 11 or the cameras 59 are further connected to the
card counter (not shown) that counts the number of the
cards 100 fed by the feeding rcollerg 55, and the number
of the fed cards 100 is recorded.

[0057]

For example, the cards of the present invention can
be applied not only to playing cards used in caginog and
the like, but alsc to so-called gaming cards (trading
cards). A set of a predetermined number of various cards
is sold in the trading cards. More specifically, a get
of randomly combined different cards is scld. The
shuffle apparatus 51 of the present invention can be used
for the random combination.

[0058]

Since the individual trading cards (particularly
rare cards) are converted into cash or exchanged, the
determination of the authenticity of the cards is an
important factor. In the present invention, information,
such as manufacturer of cardsg, serial number, production
date, and production lct, can be coded along with the
greup information {or coded as the deck information), and
the reliability of the determination of the authenticity

can be improved.



5 collection port 11 group information acquisition unit of entering cards 12 group information
acquisition unit of leaving cards 13 DNA sensor 15 card sensor 17 slide surface 19 rail 21 DNA
determination apparatus 23 reading instruction unit

- 29 -

[0059]
{Cards)

In the cards of the present invention, the group
information igs read by the DNA containing paint included
in the ink for printing the marks 101 (suit and rank).

In the cards of the present invention, the DNA containing
paint may be included in the paper of the cards. For
example, the DNA containing paint may be provided to the
cards as anchor paint for adjusting the groundwork of the
paper of the cards. In such cards, the group informatiocn
can be similarly read from the DNA containing paint
included in the anchor paint. The DNA containing paint
may also be provided to the cards as coating paint
outside of the cards. The DNA containing paint may also
be provided to the cards as at least part of the back
design printing paint of the cards. The DNA containing
paint may include a plurality of types of DNA, and the
group information may be coded by at least one or a
plurality of types of DNA. In this way, deciphering by a
fraud can be more difficult.

[0060]

The set of the entering card group information and
the leaving card group information may be for one deck or
for a plurality of decks. For the group information with
similar results, it is obvious that the group information
other than the group information of each casino ox each

takle can be used. Although the DNA determination



25 entering card information acquisition unit 27 group information storage unit 29 leaving card
information acquisition unit 31 determination unit - 34 - 33 output processing unit 35 result display unit
41 group information acquisition unit of entering cards 43 card shoe 45 card holding unit

- 30 -

apparatus 21 stores the group information in advance, the
type of the group information may be different for each
card providing source (such ag a card shoe), or different
group codes may be set for each production lot or each
casine used.

[0C61]

The DNA containing paint may be separately provided
to the cards at a position other than the back design of
the cards or at a position other than the marks
indicating the rank or the suit of the cards.
Alternatively, the DNA containing paint may include
different types of DNA for each color of the ink.

[0062]
(DNA ink)

The DNA ink used in the present invention will be
described. The DNA ink is developed by nanotechnology
and molecular science. DNA ig combined to form a sign
code or a decryption code, and the DNA ink has a security
function based on invisible DNA. The sign code or the
decryption code based on DNA has a size from individual
atoms to a polymer and is a complex of chemical
substances of about 0.5 to 5 microns. There are infinite
types (about 30 trillion or more), and the gign code and
the decrypticon code can be easily produced or reproduced.
To prevent counterfeiting or reading, a true gign code
can be glipped into a large number of false codes. It is

almost impossible for the counterfeiter to duplicate the



51 card shuffle apparatus 53 card stocker 55 feeding roller 57 shuffled card stocker 61 distribution
card stocker 63 holding stocker 100 card 101 mark - 35 - Claims

- 237 -

same codes in the first place, and in addition, the
counterfeiter cannct recognize which one is the true sign
code. Therefore, the security is high. The sign code or
the decryption code based on DNA is trangparent and
invigible. Therefore, if the sing code or the decryption
code is mixed with a transparent ligquid or ink, the
mixing of DNA cannot be usually recognized. It isg
significantly difficult to remove or inactivate only the
mixed or added sign code or the like based on DNA ink or
to deprive the function.

[0063]

When specific light, such as UV with a narrow band,
is applied to the sign code based on DNA, complicated
light with a combination of specific wavelengths
according to the sign code is returned. Optical sensor
{opto-electronics sensor) can convert the returned light
to an electrical signal, and the signal can be deciphered
to determine the presence of an intended sign code. A
small amount of the DNA forming the sign code or the
decryption code can be just mixed with another target
material, sguch as pulp, ink, and varnish, to use the DNA.
The material is stable, and the target material of mixing
is not affectred. Therefore, the use of the DNA ink or
the like does not affect the normal producticn process
and production speed.

{0064}



1. A game system comprising:  a card to which group information indicating a group of the card is
attached as a sign code;  card group information acquisition means for reading the sign code of the
card that is to be placed on a game table to be used in each round of game, and acquiring the group
information of the card;  determination means for comparing the group information of the card read
from the sign code with predetermined group informafion stored in advance, and determining whether
the group information of the card matches the predetermined group information or not; and  output
means for outputting a determination result of the determination means, _ wherein the sign code is

printed on the card, baifig MiReE fFpdifit St &rSpRER: P F5065Y}, Avdis Cotguiédtto return, when
irradie_lted with s Qﬁi_ﬁﬁﬁyghb light ig which sggqiiig 3@"%@1%@5 gc&%rg'g&tottﬂggign code are
combined (0063). 2. The game system according to claim 1, Tomprising:  exiting-card group
information acquisitipnaneansfospeadiagdhe signieedesobmeardithatisiplaged amihe game table and
that exits after being used in each round

when specific light is applied to the ocbject. A commonly

used hologram or the like is visible, and for example, as

for a method of using specific metal particles as the

group information, even an invisible type can be

duplicated. In this regard, the conventional method has

a weaknesg compared to when DNA ig used.

[00&5]

Although various embodiments of the present
invention have been degcribed, 1t 1s obvious that those
skilled in the art can modify the embodiments within the
scope of the present invention. For example, the present
invention can be used in a game other than baccarat, such
as blackjack, and the apparatuses of the present
embodiments can be appropriately modified according to
the needs in an applied game.

[0066]

Althcugh the preferred embodiments of the present
invention that can be considered at the moment have been
described, it will be understood that various
modifications are possible for the present embodiments,
and it is intended that the appended c¢laims include all

modifications within the true spirit and scope of the

present inventicn.



- 36 - of game, and acquiring the group information of the exiting card, = wherein the determination
means compares the group information of the exiting card read from the sign code with predetermined
group information, and determines whether the group information of the exiting card matches the
predetermined group information or not. 3. The game system according to claim 1 or 2, wherein a
back design of the card or a mark showing a rank ora sit of the card is printed on the card using the
paint or the transparent liquid. 4. The game system according to claim 1 or 2, wherein the sign code is
attached to the card at a position not overlapping a mark showing a rank or a suit of the card. 5. The
game system d¢erdiRg 16 AnyRR i3l tb 2, wherein the group information is coded by at least one
or a plurality ofﬁj%g% Wdes among a plurality of types of sign codes. 6. The game system according to
any of claims 1to 5, Wherein the card group information acquisition means is provided to a card shoe

that is used when a dealejdaliversea cakchthagiste ke plasad ondbegnme table . be used in each
game. =37 present invention hag advantageous effects that a

fraudulent act in a card game can be detected on the spot

and that duplication of cards by a perscn who has

fraudulently acquired the cards can be further prevented.

The game system can be applied to various card games and

are useful.

Reference Signs List

[0068]

1 table

3 card shoe

5 collection port

11 group information acguisition unit of entering cards
12 group information acguisition unit of leaving cards
13 DNA sensor

15 card sensor

17 slide surface

19 rail

21 DNA determination apparatus

23 reading instruction unit

25 entering card information acquisition unit

27 group information storage unit

29 leaving card information acquisition unit

31 determination unit



7. The game system according to any of claims 1 to 6, wherein the group information indicating the
group of the card includes at least one of a manufacturer, a manufacturing date, a manufacturing lot
and a manufacturing number. 8. The game system according to any of claims 1 to 7, wherein the
group information indicating the group of the card is set to a plurality of decks (0060). 9. A card to
which group information indicating a group of the cartfis attached as a sign code, wherein the sign
code is printed on the card, being mixed in paint or transparent liquid, and is configured to return,
when irradiated with specific light, light in which specific wavelengths according to the sign code are
combined (0063, 285PMé cRIPAESSTIRG tdttdim 9, wherein a back design of the card or a mark
showing a rank3gr @ggﬁg{t@i%%rgaig p&gﬁecd on the card using the paint or the transparent liquid. 11.
The card according to claim 9, wherein the sign code is attached to the card at a position not
overlapping a mark;shawing k=0 iasuibebiecord on 38i $20Fhe gaek-aeeprdingde any of
claims 9 to 11, wherein the group information is coded by at least one or a plurality of sign codes
among a plurafity of §5&ssdtxign codes. 13. The card according to any of claims 9 to 12, wherein the
group informatié)n indic tin%f&rzie, grou of the card includes at least one of a manufacturer, a
manufacturing dgtecf%rmanu ac ur?ng RBthnd a manufacturing number.

51 card shuffle apparatus

53 card stocker

55 feeding roller

57 shuffled card stocker

61 distribution card stocker
63 holding stocker

100 card

101 mark



14. The card according to any of claims 9 to 13, wherein the group information indicating the group of
the card is set to a plurality of decks (0060).

Claims

1. A game sgystem comprising:

a card to which group information indicating a group
of the card ig attached as a sign code;

card group information acguisition means for reading
the sign code of the card that is to be placed on a game
table to be used in each round of game, and acquiring the
group information of the card;

determination means for comparing the group
information of the card read from the sign code with
predetermined group information stored in advance, and
determining whether the group information of the card
matches the predetermined group information or not; and

output means for outputting a determination result
of the determination means,

wherein the sign code is printed on the card, being
mixed in paint or transparent liguid {(0062), and is
configured to return, when irradiated with specific light,
light in which specific wavelengths according to the sign

code are combined {0063).

2. The game system according to claim 1, comprising:
exiting~card group information acguisition means for
reading the sign code of a card that is placed on the

game fable and that exits after being used in each round



of game, and acquiring the group information of the
exiting card,

wherein the determination means compares the group
information of the exiting card read from the sign code
with predetermined group information, and determines
whether the group information of the exiting card matches

the predetermined group information or not.

3. The game sysgstem according to claim 1 or 2, wherein a
back design of the card or a mark showing a rank or a
suit of the card is printed on the card using the paint

cr the transparent liquid.

4. The game system according to claim 1 or 2, wherein
the sign code ig attached to the card at a position not

overlapping a mark showing a rank or a suit of the card.

5. The game system according to any of claims 1 to 4,
wherein the group information is coded by at least one or
a plurality of gign codeg among a plurality of types of

gign codes.

6. The game system according to any of claims 1 to 5,
wherein the card group information acquisition means ig
provided to a card shoe that is used when a dealexr
delivers a card that is to be placed on the game table tc

be used in each game.



7. The game system according to any of claims 1 to 6,
wherein the group information indicating the group of the
card includes at least one of a manufacturer, a
manufacturing date, a manufacturing lot and a

manufacturing number.

8. The game system according to any of claims 1 to 7,
wherein the group information indicating the group of the

card ig set to a plurality of decks (0060).

9. B card to which group information indicating a group
of the card is attached as a sign code, wherein the sign
code is printed on the card, being mixed in paint or
transparent liguid, and is configured to return, when
irradiated with specific light, light in which specific
wavelengths according te the sign code are combined

{0083) .

10. The card according to claim 9, wherein a back design
of the card or a mark showing a rank or a suit of the
card is printed on the card using the paint or the

transparent liquid.

11. The card according to claim 9, wherein the sign code
is attached to the card at a position not overlapping a

mark showing a rank or a suit of the card.



12. The card according to any of claims 9 to 11, wherein
the group information is coded by at least one or a
plurality of sign codes among a plurality of types of

gign codes.

13. The card according to any of claims 9 to 12, wherein
the group information indicating the group of the card
includes at least one of a manufacturer, a manufacturing

date, a manufacturing lot and a manufacturing number.

14. The card according te any of claims 9 to 13, wherein
the group information indicating the group of the card is

set to a plurality of decks (C060).



