WD 2007/ 021249 PCT/ SG2006/ 000219 DESCRI PTI ON | NFORVATI ON OQUTPUT DEVI CE,
MEDI UM AND | NFORMATI ON | NPUT/ QUTPUT DEVI CE Technical Field [0001] The
present invention relates to a card gane machi ne. Background Art [0002]

GEneraIIy“Kiﬂ?gﬁﬁgge gane nmachi nes di sposed on a ganel‘ﬁ%ﬂﬁﬁgQ&P“;he i ke

or 'ganme nachines used in a state in which they are connec 0 househol d
tel evision nonitors, card gane nachines are known in. which cards are

di sposed on stages of the game nachines and a card gane is performed (for
exanple, see Patent Docunent 1). [0003] Further, a gane nachi ne has been
suggested in which information about a game, such as nuneric val ues of
cards di sposed on a stage by DESSRAFELOVr the game result, is displayed as
i mges on the stage by using a projector (for exanple, see Patent Docunent
2). Patent Docunent 1: JP-A-2005-46649 Patent Docunent 2: JP-A-2002-102529
9-2010- 00278 1 Vﬁﬁ2007/021249 PCT/ S&006/ 000219 Di scl osure of the Invention
Probl em t hat t he THRENEGAN; QUTRUISHERE CE 0B UM, AND

INFORMATION INPUT/OUTPUT DEVICE

Technical Field
[0001]

The present invention relates to a card game machine.

Background Art

[0002]

Generally, in arcade game machines disposed on a game
center or the like or ‘game machines used in a state in which
theyarecwnnectedtolmmseholdtelevisionnmnitors,cardgame
machines are known in which cards are disposed on stages of
the game machines and a card game is performed (for example,
see Patent Document 1).

[0003]

Further, a game machine has been suggested in which
information about a game, such as numeric values of cards
disposed on a stage by a player or the game result, is displayed
as images on the stage by using a projector (for example, see
Patent Document 2).

Patent Document 1: JP-A-2005-46649

Patent Document 2: JP-A-2002-102529
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However, in the ganme machi ne disclosed in Patent Docunment 1, only one
canmera is provided in a casing of the game nachine, and thus a variety of
information, such as directions or coordinates of cards, different codes,

and the | 8200558108t be precisely read. [0005] Furt hgFsdaBodedsi©ane
machi ne di sclosed in Patent Docunent 2, a colum support is provided in a

casing of the gane nmachine in which a stage on which cards are disposed is
provi ded, and a display device, such as a projector, is disposed on the
colum support, which results in increasing a size in a device.

Therefore, it is difficult for the gane nmachine to be disposed in the gane
center. [0006] Accordingly, in order to solve the above-nentioned

probl ems,, an object_of the invention is to provide an information output
devicenﬁﬁfﬁﬂPEH&?n?%r?Rﬁi V3-8 medi um di sposed on a stage surface can be

surely d.efficiently read .and a _stage effect and security are high.
Means f%proégﬂ}li ﬁbagh‘éﬁlﬁbr%b Brhtog- é61%90 2 WD 2007/ 021249
PCTISGQOOG/0028é§ [0007] In order to achieve the above-nentioned object,
the inventio %bts the follow ng units. [0008] According to a first

aspect of theyihvertion. there Is., proyided an | ntorietign qutput device in

1, only one camera is provided in a casing of the game machine,
and thus a variety of information, such as directions or
coordinates of cards, different codes, and the like, cannot
be precisely read.

[0005]

Further, in the game machine disclosed in Patent Document
2, a column support is provided in a casing of the game machine
in which a stage on which cards are disposed is provided, and
a display device, such as a projector, is disposegi on the column
support, which results in increasing a size in a device.
Therefore, it is difficult for the game machine to be disposed
in the game center.

[0006]

Accordingly, in order to solve the above-mentioned
problems, an object of the invention is to provide an
information output device in which information of a medium
disposed on a stage surface can be surely and efficiently read

and a stage effect and security are high.

Means for Solving the Problem
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di sposed on a stage surface in a state where the nedia are opposite to the
stage surface, the nedia where dot patterns are printed on medi um surfaces
on the basis of a predetermned rule, the dot patterns are read by inaging
uni ts di sposad7in249a space bel ow the stage and conver tEri/Sca/oede val ues
or coordinate values indicating the dot patterns from photographed inmages
obtai ned by the imaging units, and information corresponding to the code
val ues or the coordinate values is outputted. Further, light transmtting
reading holes are respectively provided at a plurality of nedium

di sposi ng |OCE66 s on the stage surface, and the imaging units are

di sposed in t e(ggace bel ow t he stage corresponding the respective reading

hol es such that the i i ng .unij t hat oar aph.,t he i ur es of the
medi a di sposejglIn o%rf%re@orgeaa |lr?éfer1zﬁheeg.aarf%‘%5§%ntﬁﬁn?ﬁ?s g%%%’, %ﬁ% medi um

refers RQVeﬁgrog%ﬂﬂ%k%’tch%ggl or_a figure, and the nedium surface refers

to, for~exanple, ~one surface o "the Tard or a bottom surface of a seat of
t he 9-2010-00%%ﬁﬁ% WD 2007/ 021249. PCT/ S&2006/ 000219 .. figure. The
mediumis not Timted to the card or the figure, but nay be a seal, a tag,

2 certificat enlan didentLh] Gau.n. 6ertif] GALE AN & RSIRALL) s a0 exchange

ticket for noney, a “trcket, "and the information

f‘rllt fﬁte gﬁfggﬁi‘% n:(;ﬁ?%g?&‘”@{gﬁ LY RE 5L, SAITe; B 11 ABY; Deapxenplified.

disposed on a stage surface in a state where the media are
opposite to the stage surface, the media where dot patterns
are printed on medium surfaces on the basis of a predetermined
rule, the dot patterns are read by imaging units disposed in
a space below the stage and converted into code values or
coordinate values indicating the dot patterns from
photographed images obtained by the imaging units, and
informationcorrespondingto1jmacodevaluescn:thecbordinate
values is outputted. Further, light transmitting reading
holes are respectively provided at a plurality of medium
disposing locations on the stage surface, and the imaging units
are disposed in the space below the stage corresponding the
respective reading holes such that the imaging units
photograph the medium surfaces of the media disposed on the
reading holes.

[0009]

In this case, the medium refers to, for example, a card

or a figure, and the medium surface refers to, for example,

6ne surface of the card or a bottom surface of a seat of the

9-2010-00278 3




a top surface is constructed as a stage, and the nmedium such as the card,
the figure, and the like, is disposed at a predeterm ned | ocation (reading
region) of the stage. As a result, the card ganme machi ne (infornmation

out put dewveego7oriegds the dot patterns forned on the nedi/scmevméagze of the
card or the figure, determ nes the gane result between the players or

bet ween the player and the information output device, and progresses the
ganme. [0011] According to the first aspect of the invention, the caneras
are provided at |ocations of the space below the stage, and thus the dot

pattern of each diumcan be surely read qut. [001 According to a
second &4FBEE- of* ené‘e%%rhsi Bt Lﬁt%té?q go %ﬁﬁaédoﬁﬁlhien%(l)?%%?’l on out put
device {n _which nedia are i sposed on, a, st.age, sur.f.ace.| te where the
nedi a a%@t Bp¥olftd % hé ggeasﬁ?Fgﬁg?C?%% ﬁ%ﬂﬁgeﬂﬁé%gcggféﬁatterns are
printed on _pediumsurfaces on the basis ,of a pregdeterm 9-2010- 00278 4
D0 2007FB3EoR8ePEr B B0R TIOFHS " A A0t hat LS mACaey’  2ad by

i magi ng unkti dis o%gd i.n a space bel ow the stage and converted into code
val ues &rC*gbor aPMat'®® Vai"fes i ndicating the dot patterns from photographed

i mages obtainfg ﬁy]the imaging units, and information corresponding to the
code values o 9 e coordinate values is outputted. The stage surface has a

Pl Y b A-ERIELE | BER REschih 1B AR atgosespect i vl
card game machine may be exemplified. In the card game machine,
a top surface is constructed as a stage, and the medium, such
as the card, the figure, and the like, is disposed at a
predetermined location (reading region) of the stage. As a
result, the card game machine (information output device)
reads the dot patterns formed on the medium surface of the card
or the figure, determines the game result between the players
or between the player and the informétion output device, and
progresses the game.

[0011]

According to the first aspect of the invention, the
cameras are provided at locations of the space below the stage,
and thus the dot pattern of each medium can be surely read out.

[0012]

According to a second aspect of the invention, there is
provided an information output device in which media are
disposed on a stage surface in a state where the media are

opposite to the stage surface, the media where dot patterns

are printed on medium surfaces on the basis of a predetermined

9-2010-00278 4




where the dot patterns of the nedia surfaces di sposed so as to be opposite
to the stage surface are read by using the inmaging units that are di sposed
in the space bel ow the stage, and a characteristic ink for transmtting

i nfrared maysoobe21p49l Nted on the stage surface. [0013]pcPEc@idhobfot 0 a
third aspect of the invention, in the information output device according
to the second aspect of the invention, a characteristic ink that does not
transmt infrared rays may be printed on the stage surface, and a
characteristic ink that transmts the infrared rays may be printed on only

t he readi regi ons. 14 According to a fourth aspect of the invention,
in the ri“ﬁ‘%drﬁg?icg%t &%‘t(%gﬁfl‘ae%%éeﬁ‘écg)’d%ww PREEE I PAUSTed! of the

i nventian, a general - urpoge i nk, ,which isdr;rad of CW inks not containing
a car bort & né)r?tlogng‘ § RUPAR 209t SPWHY The "' 5086 062 7855°%0

2007/ 021249 PCT/ SG2006/ 000219 .carbon c onent, may_be printed on the
stage s PAS&™5Rd VB&FﬁFi nd,nd&xﬁf’ljéhn‘?al gggy 58%1r0(§’&¥5§r8EK EGHBonent by
usi ng onl CMY_j nks ,not cont.ai nin carbon conponent, . may be perforned
on onl ypth%é:"%%a. %g rlérﬁ’iggﬁs.oﬁat(?dfg?i %% the it i Ot ot pafddevi ce
accordi t second to.fourth aspegts qf the ipvention, in at |east
the rea |gﬁgmégg?r&r?g,rrgﬁpPﬂﬁl]ﬂ%\;PnHlecEga‘éé’tagll’ie&?]%kgﬁaﬁooéf&lﬁh?%ﬁnsn1t t he

infrar eQrarl@LXsi %sugggpu’ggerd.ex%%gl %taigg gtqgfaséea%assuar fp %%:’ality of
medium disposing locations, reading regions are respectively
formed at the medium disposing locations, the reading regions
where the dot patterns of the media surfaces disposed so as
to be opposite to the stage surface are read by using the imaging
units that are disposed in the space below the stage, and a
characteristic ink for transmitting infrared rays is printed
on the stage surface.

[00137]

According to a third aspect of the invention, in the
information output device according to the second aspect of
the invention, a characteristic ink that does not transmit
infrared rays may be printed on the stage surface, and a
characteristic ink that transmits the infrared rays may be
printed on only the reading regions.

[0014]

According to a fourth aspect of the invention, in the
information output device according to the third aspect of the
invention, a general-purpose ink, which is made of CMY inks

not containing a carbon component and a K ink containing the
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general CMY inks that do not contain the carbon, and a Kink that contains
the carbon are used, and in the reading regions, the printing is perforned
by using only the CWY ink that does not contain the carbon. In the reading
regi ons, aw#zemmpament s represented by only the CWeETigGowd/dobzigar bon not
contained wthout using the Kink, such that the reading region cannot be
recogni zed fromthe stage surface. As a result, the printing can be
performed by using only a | owpriced general ink (CW inks that do not
contain the carbon, and a Kink that contains the carbon). [0016] If the

infrared gmone f the external. |l.i ght pernme I N an i_nner portion
of the g%%n nmac 4%ﬁ§%egkhopgﬁ ?ﬁnpﬁiﬁﬁﬁ% Oﬁhghetgégg%ts%é£%%571% g read.

However , o ag,dgaer L Bedy 39Yey , TR AHRSLANKT Ablap RLI P L3YRLAGH Of the stage

surface ave rared ray n ran ssion property, and

9-2010- 00275,6.00. 2007/ 023249 PCT1 5320001000249 ) ko195 1o Tegi ons

are allowed to have an 1 ed ray ‘tran rop aresult, it

is possigﬁg%ﬁfy ﬁ?gu%%adﬁpgrﬁﬁgéﬁaf'[00171 According to a fifth aspect of

;
the invention,” there 1s an information output device in which
nedia are dispeged on a stage surface in a state where the nedia are
opposite to the stage surface, the nedia where dot patterns are printed on

redi um sur f aces, o LhechRst foPbueoRt BASLBET NSy £o chBSdiinpat terns are

read by inmaging units di spose
to fourth aspects of the invention, in at least the reading

regions, an ink having characteristic that can transmit the
infrared ray is used. For example, in the stage surface,
general CMY inks that do not contain the carbon, and a K ink
that contains the carbon are used, and in the reading regions,
the printing is performed by using only the CMY ink that does
not contain the carbon. 1In the reading regions, a K component
is represented by only the CMY inks with carboh not contained
without using the K ink, such that the reading region cannot
be recognized from the stage surface. As a result, the
printing can be performed by using only a low-priced general
ink (CMY inks that do not contain the carbon, and a K ink that
contains the carbon).

[0016]

If the infrared component of the external light permeates
into an inner portion of the game machine, a noise may occur
when the dot pattern is read. However, as described above,
the substantially entire surface of the stage surface is

allowed to have an infrared ray non-transmission property, and
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a space bel ow the stage and converted into code values or coordinate

val ues indicating the dot patterns from photographed i mages obtai ned by
the imaging units, and information corresponding to the code values or the
coor di nat eVOR@IABE49 s out putted. Further, the stage sSuP¢HBE20DE®0219
plurality of medium di sposing |ocations, reading regions are respectively
formed at the nedium di sposing | ocations, the reading regions where dot
patterns of the nedium surfaces disposed so as to be opposite to the stage
surface are read by using the imaging units that are disposed in the space

bel ow the stage [ r,of the stage surface is conposed of a
transparentfp at%?@%‘?ir}le#}gggst%%%tlrlgﬁg% ?o\ih/aave Sﬁg%% t erg £798f infrared
ray regions,ofi +hnf ir ial] uni.ts_ . di d.] ace bel ow

t he stage arelprov?ggﬁqg%a¥bca%$gh§£é€%$?ggp%%&%%%ggéghfépﬁggggthe r eadi ng
regi ons iof, aJiquer layer 9-2010-00278 7 WO 2007/021249 PCT/ SG006/ 000219

of the stage surface. [0018] According to a sixth aspect of the invention,
in the inforpgpien output device according to the fifth aspect of the
invention, a color filter may be provided on a region other than the

readi ng regi 0@%085(191@??(?): i&r— fi?ﬁé{a%@%bt[ 0018 i&l@ehﬁ}kgngﬁﬁkferra% g% IR filter

refers to an optical an transmt on an wavel engt h

(700 NMHovIRES) and MR 4 ; 9Rt ioﬁ%uEOEIBQE@Qt $n LB928] media are
disposed on a stage surface in a state -where the media are
opposite to the stage surface, the media where dot patterns
are printed on medium surfaceslon the basis of a predetermined
rule, the dot patterns are read by imaging units disposed in
a space below the stage and converted into code wvalues or
coordinate values indicating the dot patterns from
photographed images obtained by the imaging units, and
information corresponding to the code values or the coordinate
values 1is outputted. Further, the stage surface has a
plurality of medium disposing locations, reading regions are
respectively formed at the medium disposing locations, the
reading regions where dot patterns of the medium surfaces
disposed so as to be opposite to the stage surface are read
by using the imaging units that are disposed in the space below
the stage, and an upper layer of the stage surface is composed
of a transbarent plate, IR filters that transmit wavelength
light of infrared ray regions of infrared ray irradiating units
disposed in a space below the stage are provided at locations

corresponding to at least the reading regions of a lower layer

9-2010-00278 7




According to the fifth and sixth aspects of the invention, the IRTfilter
is provided below the stage surface, and thus the information output
device can be constructed without providing the IRfilter in an individual
i nfrared may2oornriagh ati ng unit or an inmaging unit in t{NE/SPaEOdy ow t he
stage. Further, the IRfilter or the color filter is provided, such that
the i nner space bel ow the stage can be made not to be viewed fromthe
upper side of the stage surface. [0021] According to a seventh aspect of
the invention, there is provided an information output device in which
medi a are% g&spgged on ﬁ.stage surface in a state where the nedia are
opposite gag%usi¥tace the nmedi a where dot patterns are printed on
nedluntsurfacgﬁ ggéthe basis of a predeterm ned 9-2010-00278 8 WD

2007/ 021249 P P 006/ 000219 ruIe the dot patterns are read by inaging
units disposeg |n - ceEPQl ?faﬂg cqnyer, e%thko gde val ues or
coordi nate vafues ino |ng pat erns from ograp ed i mages

obt ai neq gtrtntt%lomt@%uaéﬁs eatgcogarh?gtt%%e bi 2v1, A ol g ppL T on

corr espondi ues or coor dlna e val'ues i s outputted.

Fur ther,; | tt?%n S2 oglol}e'f‘i u3% B r%?utdgﬁa& Oé‘sre‘bzi}aoﬁqh%‘éﬂbg | magi ng

| i ght |rra i ated on a bo tonts e Imaging units,

| i ght |rr%gta5%ogﬁ %@% E%%SthQE éﬁ{ﬁﬁ% fadradiated Iight onto the

dot patterns o urfaces stage surface and a di spersion
filter that digpegges the irradiated.light by the light irradiation |ight
source into

In this case, the IR filter refers to an optical filter
that can transmit only an infrared wavelength (700 nm or more)
among the optical components.

[0020]

According to the fifth and sixth aspects of the invention,
the IR filter is provided below the stage surface, and thus
the information output device can be constructed without
providing the IR filter in an individual infrared ray-
irradiating unit or an imaging unit in the space below the stage.
Further, the IR filter or the color filter is provided, such
that the inner space below the stage can be made not to be viewed
from the upper side of the stage surface.

[0021]

According to a seventh aspect of the 'invention, there
is provided an information output device in which media are
disposed on a stage surface in a state where the media are
opposite to the stage surface, the media where dot patterns

are printed on medium surfaces on the basis of a predetermined

9-2010-00278 8




the bottom surface of the stage are provided. [0022] According to an
ei ght h aspect of the invention, in the information output device according
to the seventh aspect of the invention, the dispersion filter nay be
conposed ofoaoboam® that protrudes in an inward di recpopicmbssosieval | s
that define the space below the stage. [0023] As such, at the |ocations
where the imaging light is avoided fromthe bottom surface of the stage,
light irradiation |ight sources that irradiate |light on the dot pattern of
the medium surface on the stage surface, and a dispersion filter that
di sperses_the irradiated light by the Iight jrradiation 9-2010-00278 9 WO
2007/ 021 %’P&Heséﬁlédﬁ%ﬁé‘%garﬁ?iﬁﬁd DFUFRRIIE e t50fE B 2] fllce of t he
stage are provide *“Vq%f the irradiation Iight can be efficiently

THe' b

i rradi ated”onto % §P86r FACeCOPVERESS IR AT HELUSSh&Xdi sper si on
filterigagg vi_ded kp a frane shg g, an hthe iqgtallin __structure can be
sinplifie .cf. A §8€§Fd|ﬁ§dﬂ8 AP nt DEspft ofPAME M verfti®Bh, there is
ot o at HSARE BRI SUTFSeet iy M RboHg ARt SIagons paFHER néti | nt od on
e TodlU IR0 31 o OB Lok L PAO OSLSBhSI Ry f s reflect i ve 1L gh
i ndi cat iv%@uetshgr (i%te c%:c_lc?irngscefx;a rpletshgsiou iur%%egr.li tgdrt%rzaq:,i Jt:]Jl ?:rhréat on
space below the stage, at locations that avoid imaging light
irradiated onto a bottom surface of the stage by the imaging
units, light irradiation 1light sources that irradiate
irradiated light onto the dot patterns of the medium surfaces
on the stage surface, aéé a dispersion filter that disperses
the irradiated light by the light irradiation light source into
the bottom surface of the stage are provided.
[0022]
According to an eighth aspect of the invention, in the
information output device according to the seventh aspect of
the invention, the dispersion filter may be composed of a frame
that protrudes in an inward direction of sidewalls that define
the space below the stage. |
[0023]
As such, at the locations where the imaging light is
avoidedfromthebottomsurface<ﬁfthestage,lightirradiation
light sources that irradiate light on the dot pattern of the

medium surface on the stage surface, and a dispersion filter

that disperses the irradiated light by the light irradiation
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corresponding to the code values or the coordinate values is outputted to
an information output device. The nedium surface is divided into regions
where two or nore of dot patterns indicating at |least two or nore of

di fferent wod@7wabases or coordi nate val ues are pri nt epcT/§@0aE00218ccor di ng
to a tenth aspect of the invention, in the nmediumaccording to the ninth
aspect of the invention, the nediumnmay be a playing card, and at | east
one surface of the playing card may be divided into two or nore of code
regions, such that dot patterns are printed. [0026] 9-2010-00278 10 WD

2007/ 02124 / 006/.000219 Accordin an el event h asn ect of the
flggnéagg @é P e %%c? %éfl %F%tsf'utae% ett e tlﬁle invention, on

i nventi on, rum accorocT ﬁ&r

one sur;@c@eth%flwsdftawg AL dogIBL DRIL eeggjag%% fegeting o

direction of the car age sur ace nay 827]

Accor d S AP L R3Pet gL LhE LIVeption. , | nthe, ardiymaccording to
the tent o e event h aspect o 9P hven I on, The e mmay be a pl ayi ng

Comosed B an 1 e V%d%f'y%tegﬁﬁf?‘?ga%?h” el éﬁ%%ﬁaﬂeﬁgane”ﬁ?ﬁﬁny

surface, gyﬂg%ugg the Bgrgmnéfifyé@ ded into reglons mhere two or nore of
[

dot patterns indicating t nor e of dlfferent code val ues or coordinate
val ues are prifghed;

According to a ninth aspect of the invention, there is
provide a medium in which predetermined irradiated light is
irradiated onto at least medium surfaces by imaging units, det
patterns printed on the medium surfaces are optically
photographed by reading reflective light by the imaging units
and converted into code values or coordinate values indicating
the dot patterns from the imaging units, and information
corresponding to the code values or the coordinate values is
outputted to an information output device. The medium surface
is divided into regions where two or more of dot patterns
indicating at least two or more of different code values or
coordinate values are printed.

[0025]

According to a tenth aspect of the invention, in the
medium according to the ninth aspect of the invention, the
medium may be a playing card, and at least one surface of the
playing card may be divided into two or more of code regions,
such that dot patterns are printed.

[0026]
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and the different information can be outputted according to the reading

| ocations of the medium surface. Further, the different code for each

pi xel can be represented by the dot pattern while nanaging the entire
surface ofwob®7mmdisum surface of the card or the |ikepbysedbogemordi nat es.
[0029] In the medium a RFID tag, a nagnetic storage unit, or a nenory
unit conposed of an IC chip or the like are built. A rotation angle of the
card, a trace where the card noves, coordinates, target itens, score,

remai ning points after the gane (for exanple, the gane can be perforned
until 500 poig{sb 9-2q;0-00 78 1% WD 2007/ 021249 PCT/ SG2006/ 000219 and
remai ni ng poi ACSCFATRI d&s27 S SHRPER a3he boP hEsesi Lt 1&Rever t he
card ga i.S. perforned) ,cap be recorded on _each . mediym (card) or reflected
o the QeSO AT 16 B e S Rah Bt BenEre ATV oy (e Pivent | on.
there i ovi d an_Jnformtion output device in which nedi,a are

di sposed&orﬁ‘:rages g%ges%jﬁyaﬁfg Fﬁrg’ §'t°§t£a S8 CHRANEUPE HCIPfosite to the
stage surf he i.a where d patterns re printed on nmedi um surfaces
on the B%ggggg%:&%np% et Rf Hed %I E%a?%és acﬁaﬁf‘@?‘ﬂ% BP@%€ad by i magi ng
uni ts di sposec{ 597 a space bel ow the stage, code val ues indicating the dot
patterns and 8| re%:ti ons of the nedia obtained fromthe analyzed result of

e o bt HSG e el eES et omr gty megs, Biisinec by L
definEdngﬁiéﬁ %ngghﬁﬁbeﬁxﬁI€he tenth or eleventh aspect of the
invention, the medium may be a playing card, and any one of
a RFID tag, a magnetic storage unit, and a memory composed of
an IC chip may be built in the medium.

[0028]

The medium surface, such as the card, is divided into
regions where two or more of dot patterns indicating two or
more of different code values or coordinate values are printed,
and the different information can be outputted according to
the reading locations of the medium surface. Further, the
different code for each pixel can be represented by the dot
pattern while managing the entire surface of the medium surface
of the card or the like by XY coordinates.

[0029]

In the medium, a RFID tag, a magnetic storage unit, or
a memory unit composed of an IC chip or the like are built.
A rotation angle of the card, a trace where the card moves,
coordinates, target items, score, remaining points after the

. game (for example, the game can be performed until 500 points,
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cal cul ated, and information corresponding to the calculation results is
outputted. [0031] According to a fourteenth aspect of the invention, in
the information output device according to the thirteenth aspect of the

i nventi onwob®w7omg ng unit nmay detect brightness of eEcu$toésooeeipi xel
group set at a predetermined interval anong pixel matrices of the
predet erm ned nunber, determnes that the nmediumis disposed on the pixel
matri x, when the brightness is equal to or greater than a predeterm ned

t hreshol d val ue, 9-2010-00278 12 WD 2007/021249 PCT/ S&006/ 000219 and code
anal ysis of dot patterns is performed with respect to only a pixel matrix
group t It FEEAHBERT dROLEER Hed FREE dMEhigBditPPiNEF spo<edUcE8032] As
such, with respect to not all pixels but a pixel group for check, it is
det er ni MEEARY FhEN Gt ABBE Whatdorige) neaht b T8XPEERI &1 REER and thus it
is efficiently determ ned whether the card exists or not. Further, wth
respect REGH fcpRe) ppxerel ipgtteick tgr 5B @i ch the mediumis di sposed,

the code analysis _of the dot pattern is performed, and the analysis of the
dot pattern ddi3B efficiently perforned. [0033] According to a fifteenth

aspect of the_invention, there is provided an information output device in
whi ch nedi a aPECCUfEPaSaE bRt eeRe 2SRRFROE Fhe APTRREE°In&FE Ehe nedia are

opposite to the stage surface, the nedia ere dot tterns
PP %s prove:'\tded zgn information output devx\ﬂce in whjpc media are

disposed on a stage surface in a state where the media are
opposite to the stage surface, the media where dot patterns
are printed on medium surfaces on the basis of a predetermined
rule, the dot patterns are read by imaging units disposed in
a space below the stage, code values indicating the dot patterns
and directions of the media obtained from the analyzed result
of the dot patterns are calculated from photographed images
obtained by the imaging units and locations of the media
disposed on the stage surface defined by XY coordinates are
calculated, and information corresponding to the calculation
results is outputted.

[0031]

According to a fourteenth aspect of the invention, in
the information output device according to the thirteenth
aspect of the invention, the imaging unit may detect brightness
of a checking pixel group set at a predetermined interval among
pixel matrices of the predetermined number,_ determines that

the medium is disposed on the pixel matrix, when the brightness

is equal to or greater than a predetermined threshold value,
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are printed on nedium surfaces on the basis of a predetermned rule, the
dot patterns are read by an imaging unit disposed in a space below the
stage, code values indicating the dot patterns and directions of the nedia
obt ai ned fwomwbaz2anal yzed result of the dot patternspaf/scnadsoiiat ed from
phot ographed i nmages obtained by the inmaging unit and | ocations of the

nmedi a disposed on the stage surface defined by XY coordinates are

cal cul ated, and information corresponding to the calculated results is
outputted. Further, in the space bel ow the stage, 9-2010-00278 13 WO

2007/ 021249 PCT/ SGZOOG/ 000219 a projection unit is disposed, in addition
to the Pﬁﬁg‘i:?@e AaLysignatt fet mradjtediison s uRPFEUBIG YLD Fagesor novi ng

pi ctures rojected on the stage surface by cal cul ati ng t he code val ues of
t he dot Ba({) Je‘/Fﬁspjo’fﬁlalnﬁéﬁlﬁ‘ﬁ&ﬂuph@‘i‘)%éﬁég?%?fhé‘ét%‘ﬁb%% Byratt WS i nagi ng unit
and the diirection of the card obtained from the analyzed results of the
dot pat PEFHEMahd TFRAPSSi ng the |ocation of the medi um di sposed on the

st age surface defined by XY coordinates. [0034] According to a sixteenth
aspect of the (9% ntion, "in the information out put device according to the

fifteenth aspect the invention, an u per Iayer of the stage may be
conmposed of %SFPQHSM)EGTH%E% toamt alf giee 1eRHE 2dt 49e95PWe may be

f t heet t 003 A di t
o Sbvont BEATR Bebict® BRCERE TR BRI T4 et IR FORo0LEBut devi ce

accor di nglé’gs tor}:en%%\,/egrtl t%us it is efficiently determined whether

the card exists or not. Further, with respect to only the pixel
matrix group on which the medium is disposed, the code analysis:
of the dot pattern is performed, and the analysis of the dot
pattern can be efficiently performed.

[0033]

According to a fifteenth aspect of the invention, there
is provided an information output device in which media ére
disposed on a stage surface in a state where the media are
opposite to the stage surface, the media where dot patterns

| are printed on medium surfaces on the basis of a predetermined
rule, the dot patterns are read by an imaging unit dispo.sed
in a space below the stage, code values indicating the dot
patterns and directions of the media obtained from the analyzed
result of the dot patterns are calculated from photographed
images obtained by the imaging unit and locations of the media
disposed on the stage surface defined by XY coordinates are
calculated, and information corresponding to the calculated

results is outputted. Further, in the space below the stage,

9-2010-00278 13



si xteenth aspect of the invention, in the space bel ow the stage, at

| ocations that avoid projected light fromthe projection wunit to the stage
surface, light irradiation Iight sources that irradiate irradiated |ight
ont o the deb2malt@ins of the nedium surface on the stpgescuwdmeny and a

di spersion filter that disperses the irradiated |ight of the |ight
irradiation light source into the bottom surface of the stage may be

provi ded. [0036] 9-2010-00278 14 WD 2007/ 021249 PCT/ S&2006/ 000219
According to an eighteenth aspect of the invention, in the information

out put device according to the fifteenth aspect of the invention, a magic
mrror nmaPrpecobloyiely 1pibweraf i it eReispae ot ERENSPEAgE: a
projection unit may  be disposed at one surface side of the magic mrror,
proj ect i i FBGRI VIO A FUES Lor HFI%e OFr BP 6ERT O GHIFESmay be
reflected on the one surface to be projected onto the stage_ surface, and
an i magiPIGatedney e aFipesSeFisnethe cat et at g thceciUdPFhe magi ¢
mrror, and photographed light of the dot patterns of the nedi um surface
on the sthagbestrt R tarpgnshirsnehdrrigie MhorerreBRed iadsfeRt on t he

i magi ng yni 0037], According . to a.nineteenth aspect of the invention, in

the ! nf oHiFatiTBH BAHHL. G601 ERS JLCGAAiAg ©b WHfe CRER, et iPehagEr of ¢ he
a or of eatieoRn AR ESAmP TG U i PET e e s POSSR A e Bur f ace 51 do
Of the MALOnona08 o B8 Lhof LTSS oo MRS PLELALES domute
by XY coordinates.
[0034]
According to a sixteenth aspect of the invention, in the
information output device according to the fifteenth aspect
of the invention, an upper layer of the stage may be composed
of a transparent plate, and a lower layer of the stage may be
composed of a projection sheet for a projection unit.
{0035]
According to a seventeenth aspect of the invention, in
the information output dévice according to the seventh or
sixteenth aspect of the invention, in the space below the stage,
at locations that avoid projected light from the projection
unit to the stage surface, light irradiation light sources that
irradiate irradiated light onto the dot patterns of the medium
surface on the stage surface, and a dispersion filter that
disperses the irradiated light of the light irradiation light

source into the bottom surface of the stage may be provided.

[0036]
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may be reflected on the one surface to be projected onto the bottom
surface of the stage. [0038] As such, in addition to the inmaging units, a
projection wunit in which the inages or the noving pictures projected onto

t he stage wobdoagazfre controll ed by the code val ues orp¢be€c2066mHAb nat e
val ues of the dot patterns obtained fromthe 9-2010-00278 15 WD 2007/ 021249

PCT/ S&006/ 000219 photographing i mages by the inmaging unit are provided in
the space below the stage surface. The inmges or the noving pictures
projected onto the stage surface where the nediumis disposed can be
controlled by the dot patterns of the nmedium surface. Wen the ganme is
perfornmed by @SFAGIHHE Grediufd Sliesrntds apRect Afd Ehentnyamel Br-odlicti on or the
score c be, di spl ayed by the inmages or the noving pictures of the stage
sur f ace r%PfQ4%§t&8Pd§“§P€tdK§ﬁ6§§dﬁCFGGQQ?g BEC%P&iﬁBﬁ?FePﬁé nmedi um
such as, the card or the like, on which the dot pattern_.is printed may be
used as RSt 1G] Itg‘re BV ViR i AAHE SlrrrEgladi H5 fPLiYe4d] As for
the mrror, .if the tal material is deposited on the metal mrror, since
it int ertEPESeehE? it sPegerassov Ghe FEAYP efePABI 8CERER WHE d8Fositi on

mat erial,_ fqr trann%ttiﬂg %he infrared ray (non-carbon bl ack) be
deposi t 6 Yt PPN 2EGPENSIE LA FR SAORISEr Tt DRTEF BRETPE - RCISHCBd to one,

images or moving pictures from the projection unit may be
reflected on the one surface to be projected onto the stage
surface, and an imaging unit may be disposed on the other
surface side of the magic mirror, and photographed light of
the dot patterns of the medium surface on the stage surface
transmits the magic mirror to be incident on the imaging unit.

[0037]

According to a nineteenth aspect of the invention, in
the information output device according to the fifteenth
aspect of the invention, mirrors may be obliquely provided in
the space below the stage, a projection unit and an imaging
unit may be disposed on one surface side of the mirror, and
projection images or moving pictures from the projection unit
may be reflected on the one surface to be projected onto the
bottom surface of the stage.

[0038]

As such, in addition to the imaging units, a projection
unit in which the images or the moving pictures projected onto
the stage surface are controlled by the code values or the

coordinate values of the dot patterns obtained from the
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and a plurality of mrrors may obliquely provided (wwth nultistage).

[0042] As such, if the mrrors are provided with a nmultistage structure,

a projection unit and an imaging unit are disposed on the siiz ofzoge

sur face of oo7iefe of a final stage. 16 9-2010-00278pMNB00/003424
PCT|5620087330215 [0043] Further, the projection unit (projector) may nake

projected light reflected on all mrrors having a multistage structure,

Bot tom aur Face of the Stage. Neanmuhi e, the immging unit nmy make the
ottom surface o e stage. ile,

i magin I h face . of the sta | ected.on only a

m r?orgo’%h%%rﬁ%ﬁlemngtgmééég,oésts%?ha{%hjgﬁaqjhng B;&% oan%es%rgf(égzeiegflrf ﬂcgestage may be
hot o ra§gggg 4 : eas h a nunher. _of the

Pmagi %g uni t ?éﬂg”né%}}égfseﬁﬁaén Si‘%’{a]fa%f‘ tﬁ@%%‘ﬁé% |§§F\ dhet ‘ﬁ‘q’g’lélg fol | ows.

Si nce thg; Ly I t |, di o 0 shorter

t han thrz}fl%f thsggﬁgg%%tceﬁ gfﬁgéﬁé, S’? %gesﬁg%%%ﬁvn%%éttgg rﬁ%%l%n lrl‘rgo.r s becones

smal | er, [ can r j ' ci sion

ol Ler b ddules o agr a0k Ay A8 e BETTNIEAIGEN NN g GRS o1

| nventi ofur&her.e mhén REVELRL 3oL EOLARY ?aggh%%ﬁ;ege%aafﬁn Iy yhi ch - an

illumnation unit Irradiates irrad a nedi um
as the card, the game production or the score can be displayed

by the images or the moving pictures of the stage surface where
the cards are disposed.

[0039]

Accordingly, the medium, such as, the card or the like,
on which the dot pattern ié printed may be used as a controller
of moving picture or image display.

[0040]

As for the mirror, if the metal material is deposited
on the metal mirror, since it intercepts the infrared rays,
it is preferable that the deposition material for transmitting
the infrared ray (non-carbon black) be deposited.

[0041]

Further, the number of mirrors is not limited to one,
and a plurality of mirrors may obliquely provided (with
multistage).

[0042]

As such, if the mirrors are provided with a multistage
structure, a projection unit and an imaging unit are disposed

on the side of one surface of a mirror of a final stage.

16
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where dot patterns to be reactive with predetermned irradiation light are
printed, reflected light is read by an imaging unit, photographed i mges
obtained by the imging unit are converted into code values or coordinate
val ues i ndvoadormp249t he dot patterns, and information ceereshoisong to the
code values or the coordinate values is outputted. Further, the

9-2010- 00278 17 WD 2007/ 021249 PCT/ S&G2006/ 000219 inaging unit selectively
or overlappingly reads one systemor a plurality of systens of dot patterns
anong two systens or nore of dot patterns fornmed by at |east two kinds of

i nks havi ng ?hgfg ent .reactivity printed on the nmediumso as to be
converted in e val ues or coordinate values. [0046] According to a
twenty first SEgct of éhe inyention, there is provided an infornmation

out put devi ce’ PR WAT ch®8R RIPPGRFASRI ditmi fPEIESHOZ) ed™a¥ r BAKSt i on | i ght
onto a di.u re dot _patterns to_be reactive with predeterm ned
irradiaggg eE%SﬁﬁﬁﬁﬁglﬁFFﬁ?%ﬁﬁéf¥ﬁFg&tQ&quEﬁﬁmV§ngéhﬂu5§l§ﬁag?naging unit,
code val_ues indicating dot patterns and the direction of the medi um

obt ai ned FRSHHTRe HITAT jIRU PPRLGFELOF (TR IRT MRLREIHE R A |

PhoL o0 R TRASEC T B Do b JRRLIBL ! B GRru ghe s ene
coon kRSB iU BB L oA ARS8, Lol gl oo e
o o SO IS DTS BUPFEL Ly gl SRttt erns
that the bottom surface of the stage may be photographed.

[0044]

) As sqch, the“reasopuw?y the stage number of the imaging
unit is smaller than that of the projection unit is as follows.
Since the imaging unit preferably set the focal distance to
be shorter than that of the projection unit, the stage number
of the mirrors becomes smaller, and thus photographing can be
performed with high precision (refer to Fig. 38C).

[0045]

According to a twentieth aspect of the invention, there
is provided an information output device in which an
illumination unit irradiates irradiation light onto a medium
where dot patterns to be reactive with predetermined
irradiation light are printed, reflected light is read by an
imaging unit, photographed images obtained by the imaging unit
are converted into code values or coordinate values indicating

the dot patterns, and information corresponding to the code

values or the coordinate values is outputted. Further, the
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by at |least two kinds of inks having different reactivity printed on the
medi um so as to be converted into code values or coordinate values. [0047]
According to a twenty second aspect of the invention, 9-2010-00278 18 WO
2007/ 0212490 RGTHHER006/ 000219 in the information out petr/seiceozagcor di ng
to the twentieth and twenty first aspects of the invention, the

irradiation |ight nay be an infrared ray, and the at | east two kinds of
i nks having different reactivity may be two kinds of inks that have
different infrared ray absorptivity with respect to all frequency bands,

respectively. [0048] According to a twenty third aspect of the invention,
in  the FHOFalToh S6heht VebY PEeo BRITHRRIAY 1or 131t Pﬁénﬁ%ﬁ?‘ ghd twenty
first aspects of the invention, the irradiation lig may be an infrared
ray, and fHETALIF¥aRf $X%-Hsnas @ﬁtlﬁﬁ&$Q¥§§l BOH?H@“HFﬂﬁéﬁﬁﬁtOFeactlV|ty
may be two kinds of inks that have djfferent peak val ue wavel ength

char act 8955t P& 98F Ratfednsd eempd R asrifash tyo redp&ad %%% §?an~6@49}
Accordin to a tment¥ fourth aspect of the |nvent|on],O g i.nformation
out put fe&eRECSPE AT EY ptrﬁgtﬁel,@mf&f Redhimy SPwentS ¢ iFres Bcts of the
invention, the irr ﬂlatlon %ﬂt may be an infrared ray, and the at |east

two ki nd<'t§f COPRKERHRSS i 1409~ PPE?eﬁ? Yeactivity may be two kinds of
i nks, each ofO&h%fh has a di fferent peak val ue wavel ength

According to a twenty first aspect of the invention,
there is provided an information output device in which an
illumination unit irradiates irradiation light onto a medium
where dot patterns to be reactive with predetermined
irradiation light are printed, reflected light is read by an
imaging unit, code wvalues indicating dot patterns and the
direction of the medium obtained from the analyzed result of
the dot patterns from the photographed images obtained by the
imaging unit are calculated and the location of the medium
disposed on the stage surface defined by XY coordinates is
calculated,andinformafionaccordingfxnthecalculatedresult
is outputted. Further, the imaging unit selectively or
overlappingly reads one system or a plurality of systems of
dot patterns among two systems or more of dot patterns formed
by at least two kinds of inks having different reactivity
printed on the medium so as to be converted into code values
or coordinate values.

[0047]

According to a twenty second aspect of the invention,
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characteristic of infrared ray absorptivity, and the irradiation unit may
have two or nore of irradiation sections, each of which adjusts an

i nfrared wavel ength for each different peak value of infrared ray

absor pti Viwy 200902040- 00278 19 WO 2007/ 021249 PCTI SG20063065d4G000119050]
According to a twenty fifth aspect of the invention, in the information
out put device according to the twentieth or twenty first aspect of the
invention, the irradiation light my be an infrared ray, and the at | east
two kinds of inks having different reactivity may be respectively a first
ink and a second ink, the first ink having a small peak val ue of infrared
ray abso¥ptibei £9ferehtiopmaultpwavéseieg Recomdisecondhakvieatiiagh a | arge
peak value of infrared ray absorptivity and a | arge wavel ength, the

i rradi atd™h teRtyndjr faasredtis of itheadhaeiioren urite dmtagissdond
irradiation unit, the first irradiation unit having wavel ength

char act eriigdti Bapfbalarpsniaaredt rre rasyl dhe af beeshfivwer ddodavefength, the
second irradiatjion unit being suitable for a wavel ength in which the

i nf rar edPAEsBr I AL §Tendnt Feartisity miayike tapgeindhafi e thékared
absorptivity of the second ink, and the first and second irradiation units
my selEde defirmmtodBErappd igly abppaat HYECY Mi&Hi BespRCt itgheldnto the
medi um and the reading unit may selectively or overlappingly reads a
first dECSHREPEY PRIt sEBPCth&ei¥rst ink or a second dot pattern printed
by the second ink. [0051] As such, the two systemor nore of dot patterns
that are [0048] ' '

According to a twenty third aspect of the invention, in

the information output device according to the twentieth and

B tweflty fir_s_E asp_e4cts_‘_of_the invention, the irradiation light
may be an infrared ray, and the at least two kinds of inks having
the different reactivity may be two kinds of inks that have
different peak value wavelength characteristic of infrared ray
absorptivity, respectively.

[0049]

According to a twenty fourth aspect of the invention,
in the information output device according to the twentieth
and twenty first aspects of the invention, the irradiation
light may be an infrared ray, and the at least two kinds of
inks having the different reactivity may be two kinds of inks,
each of which has a different peak valué wavelength
characteristic of infrared ray absorptivity, and the
irradiation unit may have two or more of irradiation sections,

each of which adjusts an infrared wavelength for each different

peak value of infrared ray absorptivity.
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fornmed of at l|east two kinds of inks are fornmed on the nmedium surface, and
the imaging unit of the information output device selectively or

overl appingly reads the dot patterns of one 20 9-2010-00278 WD 2007/021249
PCT/ SR006¥00@2aD246system or the plurality of systens BrmsS@omeeotis t hem
into the code values or the coordinate values. Thereby, the two systens or
nore of dot patterns can be forned, and the information anmount of the
medi um surface can be increased. Further, the selectivity is raised, and
thus security can be inproved. [0052] An infrared ray is used as the
irradiated |igpdospand two kinds or nore of inks, each of which has
different infrared ray absorptivity, or two kinds or nore of inks, each of

whi ch  has di fA@iaat nuavehengd:t £ rakaatariati 65 ofnd BavBRakoyale of the
infrared ray absorptivity are used as the two kinds or nore of inks. As a

result, the dotsmakeosebeghivelyiaBalyzetdihy thhendi {f&rence, ket ween the
reactivity when the infrared ray is irradiated, and thus the selectivity

of the infsmedinay agpebbr FREOYRAAL:dle theMBrefal £ath N1t the case in
whi ch the nedium surface is copied by the copying machine, the security

can be impy Beed if QB raNeanl theast 1E40¢ kiBdsi Rfs bhksksaasi@f which has
different reactivity, correspond to a first ink in which a peak val ue of

the inf raretkfai abaotpvivy tnhy DesMRldpeandvide a Wavedenglih 4oy short, and a
second ink in which a peak val ue
second ink, the first ink having a small peak value of infrared
ray absorptivity and a small wavelength, the second ink having
a large peak value of infrared ray absorptivity and a large
wavelength, the irradiation unit may have a first irradiation
unit and a second irradiation unit, the first irradiation unit
having wavelength characteristic of almost an entire region
of an infrared wavelength, the second irradiation unit being
suitable for a wavelength in which the infrared absorptivity
of the first ink is larger than the infrared absorptivity of
the second ink, and the first and second irradiation units may
selectively or overlappingly irradiate irradiation light onto
the medium, and the reading unit may selectively or
overlappingly reads a first dot pattern printed by the first
ink or a second dot pattern printed by the second ink.
[0051]
As such, the two system or more of dot patterns that are
formed of at least two kinds of inks are formed on the medium

surface, and the imaging unit of the information output device

selectively or overlappingly reads the dot patterns of one

20
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of the infrared ray absorptivity is large and the wavel ength is long. The
irradiation unit has a first illumnation unit that has wavel ength
characteristic of a substantially entire 9-2010-00278 21 WD 2007/ 021249

PCT/ SG2006{§288 240" €0i on of the infrared ray wavel engﬁ&,ﬁa%@oﬁ@cond
illumnation unit that is suitable for the wavel ength in Ich the

infrared ray absorptivity of the first ink is higher than the infrared ray
absorptivity of the second ink. The first and second irradiation units
selectively or overlappingly the irradiation |light onto the nedium and
thus the reading unit can selectively or overlappingly read the dot

pat t er nSY5HeAt ed Bie pherdl st of nky vrenshendotopeattter hbeprimtedhby t he second
ink. Therefore, the informati on anount can be increased, and the security
can be iGfstEoVRHeS DDSAE coreddpdtagaivea -t iBrenehyi Xtle aupesuistefist he
invention, there is provided a nediumin which predeterm ned irradiation
i ght i €5 &G &fedobnPdtarisegsn Rembdiruadsuridcedyindiorivaidiong unit, dot
patterns printed on the nediumsurface are optically photographed by

r eadi ng AFEMPECPE VRS MgRE UBys U@ denaghnige uiareased - convelitesd itheo code

val ues or _coordinate values indicating the dot patterns fromthe

phot ogr SFHEGTLMaGEsLS afri Sask opREL Fhns serekpord@nnget dmphevedde val ues or
the coordinate values is outputted to the information output device.
Further, two [99§?bms of dot patterns that are fornmed by at |east two kinds
of inks having different reactivity with respect to the predeterm ned

i rradi ated |iQRtiHr @i fY%eds dFachas gt diradiated light, and two

kinds or more of inks, each of which has different infrared
ray absorptivity, or two kinds or more of inks, each of which
has different wavelength characteristic of the peak value of
the infrared ray absorptivity are used as the two kinds or more
of inks. As a result, the dots are selectively analyzed by
the difference between the reactivity when the infrared ray
is irradiated, and thus the selectivity of the infrared ray
can be improved at the time of reading. 1In the case in which
the medium surface is copied by the copying machine, the
security can be improved.

[0053]

The at least two kinds of inks, each of which has
different reactivity, correspond to a first ink in which a peak
value of the infrared ray absorptivity is small and the
wavelength is short, and a second ink in which a peak value
of the infrared ray absorptivity is large and the wavelength
is long. The irradiation unit has a first illumination unit

that has wavelength characteristic of a substantially entire
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surface. [0055] 9-2010-00278 22 WO 2007/ 021249 PCT/ SG2006/ 000219

According to a twenty seventh aspect of the invention, there is provided a
mediumin which predetermned irradiation light is irradiated onto at

| east a nmeglousorsenziece by an i maging unit, dot patterpsrpeiond@obzion t he
medi um surface are optically photographed by reading reflective |ight by
the imaging unit, code values indicating the dot patterns and directions
of the cards obtained fromthe recognition result of the dot patterns are
cal cul ated fromthe photographed i nages and the |ocation of the card

di sposed on the stage surface defined by XY coordinates is calculated, and
i nf or mat FHi A c@fdi ABet olnhi@redal cay atvavalesngiths | andutdputee@nto an
information output device. Further, two systens of dot patterns that are
formed bYLuEinaddeon Wit khabsisopud tikd chBor rgediaveramtthr eadthiletty with
respect to the predetermned irradiated light are printed on the nmedi um
sur f ace. tf0é86raradcertiphgorpt bvitwenf ytheg ghtAtakpeds bigheke tha®ention, in
t he medi um according to the twenty sixth and twenty seventh aspect of the
i nvent i offte ¢ Preadray i ISR iy et b S99 Cad8d - r e didsthe at | east
two kinds of inks having the different reactivity may be two kinds of inks
that havdd aPFPRA T AHPEAPBINLEY THSTHVIOHIt§L ovesparrPively throos57)

According to a twenty ninth asgect of the invention, in_ .
irradiation light onto the medium, and thus the reading unit

can selectively or overlappingly read the dot patterns printed
by the first ink or the dot patterns printed by the second ink.
Therefore, the information amount can be increased, and the
security can be improved.

[0054]

According to a twenty sixth aspect of the inventiqn,
there is provided a medium in which predetefmined irradiation
light is irradiated onto at least a medium surface by an imaging
unit, dot patterns printed on the medium surface are optically
photographed by reading reflective light by the imaging unit
and converted into code values or coordinate values indicating
the dot patterns from the photographed images, and information
corresponding to the code values or the coordinate values is
outputted to the information output device. Further, two
systems of dot patterns that are formed by at least two kinds
of inks having different reactivity with respect to the
predetermined irradiated light are printed on the medium
surface.

[0055]
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t he nmedi um according to the twenty sixth and twenty seventh 9-2010-00278
23 WD 2007/ 021249 PCT/ S&006/ 000219 aspect of the invention, the
irradiation light nmay be an infrared ray, and the at |east two kinds of

i nks havi Rgob&ena9kd f erent reactivity maybe two Kinds pfridessdohab have
infrared wavel engths, respectively. [00581 According to a thirtieth

aspect of the invention, in the nediumaccording to any one of the twenty
sixth, twenty seventh, twenty eighth, and twenty ninth, the medium may be
a playing card. [0059] According to a thirty first aspect of the
invention, in_the nmediumaccording to the thirtieth aspect of the
invention, affcereing &t RFEPenby,Scaemignespectsiodr fhe imvdantiom,a nenory
conposed of an IC chip may be built in the playing card. [0060] According
to a thitRsrsdedriP 2 meidiphein mheahimredeiermihednidiathationhe medi um
according to any one of the twenty sixth, twenty seventh, twenty eighth,
and twentiBHi heHr&sgéated opfotatel ¢anten oo it e fnedi yeinsimeodoant er f ei t
preventing subject nmedium such as a seal, a tag, a certificate .(an
i dent i f i'¥&t-0ACE SALtRIrEatRT iat¢dop &bs pradiym anr Bsehangeontickétly for noney,
and a ticket. [00611 According to the thirty third aspect of the
i nvent i GHOt99T 3Phe IRt aRAARE siadileg ti Be tHahthby thhes émandnaspécdt of the
code values indicating the dot patterns and directions of the
cards obtained from the recognition result of the dot patterns
are calculated from the photographed images and the location
of the card disposed on the stage surface defined by XY
coordinates is calculated, and information according to the
calculated results is outputted to an information output
device. Further, two systems of dot patterns that are formed
by at least two kinds of inks having different reactivity with
respect to the predetermined irradiated light are printed on
the medium surface.
[0056]
According to a twenty eighth aspect of the invention,
in the medium according to the twenty sixth and twenty seventh
aspect of the invention, the irradiation light may be an
infrared ray, and the at least two kinds of inks having the
different reactivity may be two kinds of inks that have
different infrared ray absorptivity, respectively.
[0057]

According to a twenty ninth aspect of the invention, in

the medium according to the twenty sixth and twenty seventh
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9-2010- 00278 24 WD 2007/ 021249 PCT/ SG2006/ 000219 invention, an RFID tag
may be built in the counterfeit preventing subject nmedium [0062] As
such, the two systens or nore of dot patterns that are fornmed of at | east
two ki nds wd 200721296 € formed on the medi um surface, apdrtéodismagbng unit
of the information processing device selectively or overlappingly reads
the dot patterns of one systemor the plurality of systens and converts
theminto the code values or the coordinate val ues. Thereby, the two
systens or nore of dot patterns can be formed,, and the information anount
of the medi um surface can be increased. Further, the selectivity is

rai sed, 238RGEh®E sté’@ur%r‘t")‘?nééﬁnbeth? hFBYEE T T B06RIINTHIRY M afed ray i s
used as . the.irradiation |i and two kinds or re_ of |nks each of

whi ch ha@tdpfreer 8aY iald §Pgdat rjaiﬁsibMpr‘iLW?ffolr“ afgrlﬁas 16‘? nore of

i nks, each of which has different wavel en {}l ter| S t he peak
val ue ofiifRESPRHEAFELVRYMABSG TG bHRSS SF PR P aﬁ?’ ds or nore
of inks. As a result, the dots are selectively analyzes by the difference
bet meenwtaﬁélfaﬂg*&??vﬂf‘?FRﬁﬁéﬁvﬁ ginfrared ray is irradiated, and thus the
selectivity c? gg inproved at the time of reading. In the case in which
the medi um sufP4e@! copl ed by the copying nmachine, the security can be

| mpr oved. [Qgcc réﬁng Q%lrtleth.aspect of the invention, in the

medium according to any one of the twenty sixth, twenty seventh,
twenty eighth, and twenty ﬁinth, the medium may be a playing
card.

{0059]

According to a thirty first aspect of the invention, in
the medium according to the thirtieth aspect of the invention,
any one of a RFID tag, a magnetic storage unit, or a memory
composed of an IC chip may be built in the playing card.

[0060]

According to a thirty second aspect of the‘invention,
in the medium in the medium according to any one of the twenty
sixth,twentfseventh,twentyeighth,andtwentyninthaspects
of the invention, the medium is a counterfeit preventing
subject medium, such as a seal, a tag, a certificate (an
identification certificate and a passport), an exchange ticket
for money, and a ticket.

[0061]

According to the thirty third aspect of the invention,

in the medium according to the thirty second aspect of the
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WO 2007/ 021249 PCT/ S&006/ 000219 The at |east two kinds of inks, each of
which has different reactivity, correspond to a first ink in which a peak
value of the infrared ray absorptivity is snmall and the wavelength is

short, anqwgzﬁﬁﬁﬁﬂg,ink in which a peak value of the ;gﬁgéﬁﬁgm&ﬁyy

absorptivity 1s T'arge and the wavelength is |long.” The rrradi ation ~unit>has
a first illumnation unit that has wavel ength characteristic of a
substantially entire region of the infrared ray wavel ength, and a second
illumnation unit that is suitable for the wavel ength in which the
infrared ray absorptivity of the first ink is higher than the infrared ray
absor pt i Mi¥gntgfont,hease®bihB itak. milye Hd r stiilandnsetendcourrtadifatiiton units

sel ectively or overlappingly the irradiation light onto the nedium and

t hus t heeraditigaumivbijechnmediuwct i vel y or overl appingly read the dot
patterns printed by the first ink or the dot patterns printed by the
second ink. TR&G&flore, the information anount can be increased, and the
security can be inproved. [0065] The nediumis used as a seal, a tag, a
certificate (&% sigbnt Fh¢ datd swstemsidy cate, odndoa pasispord )thagn exchange
ticket for noney, a ticket, and the like. As a result, the selectivity of
the dot 35& fefredpefiHelpatt Aredindy othakaetrerismied canhbaddipmoved. The

security for fabrication preventing can be raised. [0066] 26 6
surface, and the imaging unit of the information processing

device selectively or overlappingly reads the dot patterns of

- one system or the plurality of systems and converts them into
the code values or the coordinate values. Thereby, the two
systems or more of dot patterns can be formed,, and the
information amount of the medium surface can be increased.
Further, the selectivity is raised, and thus security can be
improved. |

[0063]

The infrared ray is used as the irradiation light, and
two kinds or more of inks, each of which has different infrared
ray absorptivity, or two kinds or more of inks, each of which
has different wavelength characteristic of the peak value of
the infrared ray absorptivity are used as the two kinds or more
of inks. As a result, the dots are selectively analyzes by
the difference between the reactivity when the infrared ray
is irradiated, and thus the selectivity can be improved at the
time of reading. In the case in which the medium surface is
copied by the copying machine, the security can be improved.

[0064]
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WD 2007/ 021249 PCT/ S&G2006/ 000219 According to a thirty fourth aspect of
the invention, there is provided an information input/output device in
whi ch  nmedium surfaces of a plurality of media where code information

i ndi cati ngvgb@reshers or nunerical val ues, such as thepcodenenbens,

pi ctures, two-dinensional codes, and the like, or nunerical values are
printed by ink having infrared ray absorbing characteristic are disposed
on a stage surface transmtting infrared rays in a state in which the
media surfaces are opposite to the stage surface, infrared rays are

irradiated ontg a A%Oti%%f”{(»ﬁoacﬁiﬁés the stage ggcgnoifn%ﬁggdhagay
ed a e

irradiating unit provi an T nner circunference of space bel ow t he

stage sugifage,. tezéggéﬁsﬂiéry gb&éess%%ttooq%aﬁ@%q i@g&gmﬂi@h@@%ﬁkr ay imging

unit, and an infornmafion processi uni or ou ting muft1nmedi a

|01 OrMRL4ON1. SUENLAS S0UdReq SHOT ABLELS TImpeE. TRYLNT-phtyces, and the

i ke, on the basis ot ogr ap €S obt al ne romthe infrared ray

L 01N ydiilend S, BLOXLERE. Y LNELeoRd 1N 1hARheRls Halechhan | mges

fromthe infrared ray 1 nmaging unit, ormation processing unit inputs

posi tiongt dyf ORERLEOR Qf, apBBALWY QY t he) 5 a0e ., SULEaGG e 1Rt T On

o1 fhren 1m0
information or medium state I nformation |n|cat|ngacontac st ate bet ween

the staggs sunbacergnd L he: 180 UM 2Rdscode Asnf 9F MRk O 244 vle@ on the

medi um surface, and the information processing unit outputs and displays
the nedighp shat Qo+ Myt 'cﬁQrQ@tgernﬂJslttﬂcngg'aaSFQ%QBH@%%PI;{ SHGheas

characters, inmages, noving pictures, and the |iKke,

region of the infrared ray wavelength, and a second
illumination unit that is suitable for the wavelength in which
the infrared ray absorptivity of the first ink is higher than
the infrared ray absorptivity of the second ink. The first
and second irradiation units selectively or overlappingly the
irradiation light onto the medium, and thus the reading unit
can selectively or overlappingly read the dot patterns printed
by the first ink or the dot patterns printed by the second ink.
Therefore, the information amount can be increased, and the
security can be improved.

[0065]

The medium is used as a seal, a tag, a certificate (an
identification certificate, and a passport), an exchange
ticket for money, a ticket, and the like. As a result, the
selectivity of the dot pattern or the infrared ray
characteristic can be improvéd. The security for fabrication
preventing can be raised.

[0066]
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yS WO 2007/021249 PCT/ SG2006/ 000219 corresponding to the code information,
to and on an entire surface or a portion of the stage surface conposed of
a projection panel with respect to the projection unit disposed belowthe

stage surfiags 07,{,91%@7] As such, the code information pgifiSdotidodihe medi um
IS photograp y the |nfrared ray imaging unit that 1s provided below

the bottom surface of the stage, and the characters, imnmages or noving

pi ctures associated with the photographed inages are displayed on the
surface of the stage on which the nediumis disposed. As a result, the
production of gta e surface interlocked with the code |nformat|on of
t he medi um CQHCBE £O PoGBAT Y AL ﬁ‘&pteStt‘Pl% % iy epti PR, aspect of
theinvecg)tslon int elnforgatlon outﬁg evi ce cordlngtothethlrty
fourth AEFECES SFFHESHRAATTEATHHYY HaPHE iRt BFﬁﬁHIthi‘raE} be

i nformation that nd| Lca di um arrangenent on the  projection panel
sur f ace néﬁp d " dn° ‘%\ get §Y%oRt ™ Géﬁ]er,@scgﬂﬁanPﬁé‘aEF?’angenent of

t he rredlu .or . the o rat instruction is p rformed by the nultinedia
i nf or mat’i oﬁLca(ti 8Bl a@@&a&ﬁefﬁe Fur PRRE B2 hE i P&e, SHAE t3e FB®i um can be

?:?;Lé ? %rf%tffgd66|2-r;381a gllrtelsondw r3:1(:':“Ltnsetrlg ona{fc%%tesc,)fargcs"%hg like, CS‘P be further

numerical values are printed by ink having infrared ray
absorbing characteristic are disposed on a stage surface
transmitting infrared rays in a state in which the media
surfaces are opposite to the stage surface, infrared rays are
irradiated onto a bottom surface of the stage by an infrared
- ray irr_;;tiat;-ing unit pro?ided at an inner circumference of the
space below the stage surface, reflected light is photographed
by an infrared ray imaging unit, and an informatiort processing
unit for outputting multimedia information, such as sounds,
characters, images, moving pictures, and the like, on the basis
of photographed images obtained from the infrared ray imaging
unit, is provided. Further, on the basis of projection images
from the infrared ray imaging unit, the information processing'
unit inputs positional information of a medium on the stage
surfat:e, direction information or medium state information
indicating a contact state between the stage surface and the
medium, and code information printed on the medium surface,
and the information processing unit outputs and displays the

medium state information and multimedia information, such as

characters, images, moving pictures, and the 1like,
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WD 2007/ 021249 PCT/ S&G20061000219 [0070] According to a thirty sixth aspect
of the invention, in the information output device according to thirty
fourth aspect of the invention, the code may be a dot pattern. [0071] As
such, the wighopsiiber Ns are used, and the inmage processpcEschodduvoande

anal ysis can be perforned at high speed. Further, the direction of the
medi um surface can be easily calculated, and a variety of code information
can be recorded on the medium [0072] According to a thirty seventh aspect

of the invention, in the infornation input and out put device according to
the thi urth aspect, of t vent |ctur s or._characters my be
printed %ﬁ?%f%? AEEH gnd%hTICO 6m§ F?%te ofthe™ priof e %flon panel ~ by

y3|ngaﬂ}dggg£gqgr|§kP8@tlonlrgrgﬁedg£%¥?a%hg snlt%%g porc)[eet prlnted by the

infrare ray transmt b nk i%nh and all of

the top SYSAG3 00 egaﬁéhewﬁglr;e o Pangl- o AR o/ SUGR LG PT CLUT S OF

the cha ers are previousl op surface e projection

panel bimHﬁﬁPQhetQ@aégféﬁ%ﬁﬂ:ray transnlttlng ink, and thus it is possible

to raise the sta coribi ned with the nultlnedla i nformation
proj ect ed froqbb@q]lomer side. [0074] 29 9-2010-00278

As such, the code information printed on the medium is
photographed by the infrared ray imaging unit that is provided
below the bottom surface of the stage, and the characters,
images or moving pictures associated with the photographed
images are dlsplayed on the surface of the stage on which the
medlunlls dlspg;ed As a result, the production of the stage
surface interlocked with the code information of the medium
can be made.

[0068]

According to the thirty fifth aspect of the invention,
in the information output device éccording to the thirty fourth
aspect of the invention, the multimedia information may be
information that indicates medium arrangement on the
projection panel surface and an operation instruction.

[0069]

As such, the arrangement of the medium or the operation
instruction is performed by the multimedia information
displayed on the surface of the stage, and the medium can be

easily operated. In addition, the stage effect of the game

can be further raised.
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WD 2007/ 021249 PCTI S&006/ 000219 The infrared ray transmtting sheet is
attached, and the surface of the projection panel can be protected from
being danaged. In addition, even if the infrared ray transmtting sheet
is danaged, it can be easily exchanged with a new one. [0075] According to
a thirty ¥0aH28B4hect of the invention, in the infRETREZI06ARHput and

out put device according to any one of the thirty fourth to thirty seventh
aspects of the invention, a frane designating a projection region for
projecting light by the projection unit or marks designating four corners
of the projection region may be printed on the top surface of the
projection papeb7®r the infrared ray transmtting sheet according to claim
37 by using visible infrared ray transmtting ink, or a renovable infrared
ray transm thtagrdheeto primiead, byxthespakt ics eiid aahedtiandibthe

information processing-unit nmay allow the projection unit to project a
frame i ridiecdtnifiogmat peoj @ctdudn degdicen agconadirgs td ndiigdtyi dgutbar cor ners of
the projection region onto the projection panel, and nay correct a visibly
desi gnategiecpr of ethtd gnveagion ahg aoge ojarcteon dxyireitetnt he proj ection
imge to be equal to each other. [0076] As such, the marks indicating four
corners of thé&%0pklojection region are projected onto the projection panel
from the projection unit, and thus the deviation of the progection

9- 2010- 00278, 39 SWEF 266/ W2 1A BEP/ 2 bYE} 0B 19° mage proces

and the code analysis can be performed at high speed. Further,
the direction of the medium suxrface can be easily calculated,
and a variety of code information can be recorded on the medium.

[0072]

According to a thirty seventh aspect of the invention,
in the information input and output device according to the
thirty fourth aspect of the invention, pictures or characters
may be printed on a portion and all of a top surface of the
projection panel by using an infrared ink or an infrared ray
transmitting sheet printed by the infrared ray transmitting
ink may be attached to the portion and all of the top surface
of the projection panel.

[0073]

As such, the pictures or the characters are previously
printed on the top surface of the projection panel by‘using
the infrared ray transmitting ink, and thus it is possible to
raise the stage effect combined with the multimedia
information projected from the lower side.

[0074]

29
9-2010-00278



unit with respect to the projection panel can be corrected (calibration)
When the projection region instruction frame or mark is not printed on the
projection panel or the infrared ray transmtting sheet, they are- printed
on the renpgakh@izionfrared ray transmtting sheet, andr@fi$cooddoe19
correction, the infrared ray transmtting sheet can be renoved. [0077]
According to a thirty ninth aspect of the invention, in the information

i nput and out put device according to any one of the thirty fourth to
thirty eighth aspect of the invention, dot marks designating four corners

of a-region photographing an i.nfrared inmage may, be printe usi ng an
infrared ray TABserBragditw W?%ttt&ﬁ’gsgﬁaefe@fcés %Qﬁﬁ eﬂr&ngjcw%n panel , or

a renovabl e infrared ray transmtting shegt ri ntecdéit;% t he i:[lr|1< may be

at t acheUrFRES ﬂ?o?%tHrGHeﬁFbE’és%?rh%l @ PR O SSGhitZ 87 cRotH nat es of the
four corners on the basis of the .dot. marks phqtographed by, t infrared
ray i mageRgIGH t , Ih@yidlgeeRr fivre ePP}%rl“tV%ﬁé‘gg(gorr |%§F@§ma¥gllg$ the sane

| ocati on as.informatjon of four corners of th hat ogr aphi c_regi ons

previ ou§?"§e§t b7 PRares st brd@fe eSS Ak’ n@feglp‘f%aé}l t%éle?’egﬁ?t

i nformation a?go% gtruction information on the projection panel by the
projection unit: ? 078] As such, the dot marks instructing the four

O oo 7ot b 0 SRS PO RIS 11 e RELoh eyt ously
panel Ognt%gei9££g¥é%.i&%yinput and output device according to any
one of the thirty fourth to thirty seventh aspects of the
invention, a frame designating a projection region for
projecting light by the projection unit or marks designating
four corners of the projection region may be printed on the
top surface of the projection panel or the infrared ray
transmitting sheet according to claim 37 by using visible
infrared ray transmitting ink, or a removable infrared ray
transmitting sheet printed by the ink is attached, and the
information processing.-unit may allow the projection unit to
project a frame indicating a projection region or marks
indicating four corners of the projection region onto the
projection panel, and may correct a visibly designated
projection region and a projection region of the projection
image to be equal to each other.
[0076]
As such, the marks indicating four corners of the

projection region are projected onto the projection panel from

the projection unit, and thus the deviation of the projection
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transmtting sheet, and the deviation of the imaging unit with respect to
the projection panel is displayed on the projection panel by the
projection unit, and the correction (calibration) can be made. If the

| ar ge capagh bap7@fzdt orage unit is provided, it is posspblectobsbdiomatically
correct the photographic region of the storage unit. Further, when the

infrared ray absorbing dot narks are not printed on the projection panel
or the infrared ray transnmtting sheet, they are printed on the renovable
infrared ray transmitting sheet, and after the correction, the renovable
infrared ra Lrgnsnitting sheet can be renoved. [0079] According to a
fortietﬁnﬁg%g&F of SERECT nventhoProifcthen PHIQY Ml &¢ iGesuechnd out put
devi ce af%ﬁpging,to the thirty fourth aspect of the invention, the
i nf or mat {5 PFEEESRT ng "hERi ERA®RFOIGCHLP IEXIRE PROF BT IO GRAFE| nf or mati on
indicatigg characters,, diagrans, inmages or noving pictures that are
associ atdd™ At F i3t het mEdintRdr s fosar B ttHensRat ek £rothe Ketrprsfect i on

when the nediumis a card for a gane, the

| . [008 S jfically,
PrgCiGng |[oriaé’t ?}%@n_ﬁﬁgﬂgﬁegﬁ@h%ﬁe% e PIdeGedi Rg tt&et Kemo¥ebEfbute of the

card may. he Frgiected onto the %gri heral _ portions of the card. Further,
8rEhY YU d-99itRto0278 255 SWG BTy 92k, the

when theée me
PCTISGQQ%@QQQQ%lQa (goll . hat has a bottaom surface on which the code
i nfoormation s printed’ 8¢ 8A°BF ¢3HE Rfi £°BQUE9pal | oon is di spl ayed

[0077]

According to a thirty ninth aspect of the invention, in
the information input and output device according to any one
of the thirty fourth to thirty eighth aspect of the invention,
dot marks designating four corners of a region photographing
an infrared image may be prihted by using an infrared ray
absorbing ink on the top surface of the projection panel, or
a removable infrared,ray‘transmitting'sheet printed by the ink
may be attached. The information processing unit may
recognize coordinates of the four corners on the basis of the
dot marks photographed by the infrared ray imaging unit, may
determine whether the coordinates are at the same locations
as information of four corners of the photographic regions
previously stored in a storage unit, and may display the result
information and instruction information on the projection
panel by the projection unit.

[0078]

As such, the dot marks instructing the four corners of

the region for photographing the infrared image are previously
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around the figure, and the word of the figure may be displayed by the
characters. [0081] According to a forty first aspect of the invention, in
the information i nput and out put device according to the fortieth aspect
of the i nwgokd®pz1249he | nformati on processing unit maypEOuU$GRobderdoo1d he
projection unit information indicating characters, diagrans, inmages or
novi ng pictures associated wth the nmediumto | ocations the projection
panel surface that do not overlap a contact surface of the nedium [0082]
Specifically, when the plurality of cards are disposed on the surface of

t he proj panel he nul ti.medi a or mat [ afing characters,
d|agrans&g}%ljrli%.aqjes6’lL nn%?% 'pﬁﬁ%ﬁgﬁﬁgg %gihe I| ggcan %ga cgplayed at

| ocati ong allhfed pof sy .06, 01 5R0350, 60 Sge FULUNELL AG,PE gugti on can be

e 1mage e 'noving prctures, romthe interface

Of t he Cgﬁgéﬁecc%]t gb'rtfl’gcﬁr@{eég}t n”BQ}é%id“:.ts c?:.spei)é%%ﬁe&é é‘:ggn%#é]][ cgﬁ%% of the

figure, OW I'S projec card, the

char act e, g g . BoeiiCunl (RGES AN LS IO PO PLALLTES hat are

continuous to plotted on t e card are dISp 083]

9- 2010- OQ%YQe%% %AQ%%%%% cf’%gc:%@g; % Qpﬁe?unﬂ?&%ﬁ anélte a forty

second aspect the nventi olt put devi ce

accor di npi t 95 apYs QN1 e Of o t BECLRLETYa QT Lk AR el QleY gﬁat_ség%%%ts of the

i nventi on,
region of the storage unit. Further, when the infrared ray

absorbing dot marks are not printed on the projection panel
or the infrared ray transmitting sheet, they are printed on
the removable infrared ray transmitting sheet, and after the
correction, the removable infrared ray transmitting sheet can
be removed.

[0079]

According to a fortieth aspect of the invention, in the
information input and output device according to the thirty
fourth aspect of the invention, the information processing
unit may output to the projection unit information indicating
characters, diagrams, images or moving pictures that are
associated with the medium disposed on the surface of the
projection panel.

[0080]

Specifically, when the ﬁediunlis a card for a game, the
moving picture indicating fire or water according to the
attribute of the card méy be projected onto the peripheral

portions of the card. Further, when the medium is a figure
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medi um information indicating a kind and a shape of the nedium or a shape
of the medium surface nmay be defined in the code information printed on
the printing surface, and information indicating characters, diagrans,

i mages or W@YioRgRiecCt ures projected onto the projectiphrEd6do0dii6f ace may
be created on the basis of the nediuminformation. [0084] In the code

information, nmediuminformation indicating the kind or the shape of the
medi umis contained, and when the code information is photographed by the
i maging unit, since the information processing devi ce di scrimnates the

ki nd t f th di th t ia inf ti di
to the édﬁgﬁbftq}aa%ehgﬂép%gfo‘f@ni RETkaBP R LA e Mg e shrooes) For
I wh t f th h
The i giPererRYy aFaroPLoRast 1% S RASTLAGE oo dtha  Fgaposya K‘Dré“ﬁad‘g‘sof

characters t he cas of th t he sco e d I, spl ayed on
t he prOjeangq:Cll gh%?reqéﬁgéf“iWﬁrgdgg%qu%H%“¥ﬁaﬁ¥é“i§6FP 2Yfth a hei ght
t hat thg cgge s %p 00278 34 WD 2007/021249 PCT/ S&006/ 000219

i nfor matPon s P it €d®6n the bottom surface, when an obliquely upward

side of the pt@@§¥ stage is visible, the multinedia information indicating
characters, dragr i mges, noving pictures, and the |ike can be

di spl ayed at Ag&)altél%r%s that d%y first aspect of the invention, in

the information input and output device according to the
fortieth aspect of the invention, the information processing
unit may output to the projection unit information indicating
characters, diagrams, images or moving pictures associated
with the medium to locations the projection panel surface that
do not overlap a contact surface of the medium.

{0082]

Specifically, when the pluralify of cards are disposed
on the surface of the projection panel, the multimedia
information indicating characters, diagrams, images, moving
pictures, and the like can be displayed at locations shifted
from the disposed cards. Further, the production can be made
by the images, the moving picturesf and the like from the
interface of the contact surface of the medium. For example,
in the case of the figure, the shadow is projected, and the
in the case of the card, the characters, the diagrams, the
images, and the moving pictures that are continuous to the
images plotted on the card are displayed.

[0083]
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not become the shadow of the figure at the tinme of being viewed from an
eye line. [0087] When the shape of the nmedium or the shape of the nmedi um
surface is stored as the nediuminformation, an algorithmnay be omtted
in which tdeecmegikng unit directly recogni zes the shapersdobédosoredi um from
the projection image. The information that indicates the characters,

i mages, noving pictures, and the |ike having considered the shapes may be
di spl ayed.on the panel surface. [0088] According to a forty third aspect
of the invention, in the information output device according to the thirty

f th f the i ion, the inf ti . i t
derect an bpePSEPERLTT P hASdTuHFT IR 2OREF atds By HRAA D MA st age
surfacet%% EQ? basés of, st te(%QL%rn%tion.of %he lgi ”‘anATES t he

BF SRRt 9y TORPE AT B L cRuE s HACRPEE O T REYnBYT um sur f ace

i nf or mation
to specify.ihe nediu d.calcul ates . XY coqrdipnates.indicating a |ocation
of the ﬁgﬁFhﬁﬁgﬁugﬁég%%ggf58t|%ﬁt%§ﬁ5FF ??ﬁ?é@ﬁ8rﬁ%ﬁ?%ﬁggbg%é%%ing unit may
recogni ze rid.tappi.ng operati.on of .the di um on 9- - 00278 35 WO
20077 02 155g B BB IG0RRs R Y Qv PRl et e e eaq X
coordi nate i I rat j al,cul a I N substanti t:.he gion as the
Iocatio%&'ﬁhgggp?ﬁékﬁgﬁﬁ%ﬁ?fsmd%§%§ggﬁnﬁg %gpé%%%%%%ﬁghggg??ﬂégor a

dest gnatigd 404 980 AN aCOILHNLRE IRLAPTFRYe] | 4P 1horhEERGRT 28 the XY
coor di nat es and t he ‘code i At or mati on.

indicating characters, diagrams, images or moving pictures

projected onto the projection panel surface may be created on

the basis of the medium information.

[0084]

In the code informétion, medium information indicating
the kind or the shape of the medium is contained, and when the
code information is photographed by the imaging unit, since
the information processing device discriminates the kind or
the shape of the medium, the multimedia information
corresponding to the kind or the shape of the medium can be
outputted.

[0085]

For example, when the information indicating the kind
of the medium, such as the figure or the card, is used, in the
case of the figure, a word made of characters, and in the case
of the medium, the score can be displayed on the projection
panel.

[0086]

In case of the figure (doll) with a height that the code
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10089] According to a forty fourth aspect of the invention, in the
i nformation i nput/output device according to the thirty fourth aspect of
the invention, the information processing unit may detect an operation of

t he nmedi urygbabeaRer ates by a user on a projection papels@oddsbasi s of
state information of the medium After the information processing unit

anal yzes codes printed on the nmedium surface to specify the nedium and
cal cul ates XY coordinates indicating a |location of the medium on the stage
surface, the information processing unit my performa grid tw st
operation that rotates the nediumon the basis of any |ocation of the

medi um sUYfCARe téANtifeP B st e Ghe heditom sunfemee, wherchntpdtiadet vt at i on angl e
of the mediumor traces of the rotation angle with respect to the

di rect i oPvErd eRhee gty RAFYerasdagepéat BifibIecodi Madtilmedipr edet er mi ned
time. [0090] According to a forty fifth aspect of the invention, in the

i nf or matingFrmapaPR ot prratdegi ebarrelst i ngirerena, t Hiagss, FOUARA aspect of
the invention, the information processing 9-2010-00278 36 WO 2007/021249
PCT/ S&E36/-80621 P ddie faje darebe ahspbeied adnlefathensgdiaintihat oper at es
by a user on a stage surface on the basis of state information of the

nedi um D&% %?C?Wﬁatgﬁfw oh theotikssianat diiae tinalgfzeeing gdeyedri nt ed on

t he nedium surface to specify the nmedium and cal cul ates XY coordi nates

i ndi cat i"fg™ 8Bat¥®ns ®E- t he nedi um on the stage surface, the information

processi ng unkgog?y

When the shape of the medium or the shape of the medium
surface is stored as the medium information, an algorithm may
be omitted in which the imaging unit directly recognizes the
shape of the medium from the projection image. The information
that indicates the characters, images, moving pictures, and
the like having considered the shapes may be displayed on the
panel surface.

[0088]

According to a forty third aspect of the invention, in
the information output device according to the thirty fourth
aspect of the invention, the information processing unit may
detect an operation of the medium that operates by a user on
a stage surface on the basis of state information of the medium.
After the information processing unit analyzes codes printed
on the medium surface to specify the medium, and calculates
XY coordinates indicating a location of the medium on the
projection panel, the information processing unit may

recognize a grid tapping operation of the medium on the
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performa circular grid sliding operation of the nediumsurface on the

projection panel surface, such that traces of the XY information

calculated in a predetermned tine is recognized as a substantially

circul ar shgp&70118991] According to a forty sixth aspeect/scfoddogzid nventi on

in the information input/output device according to the thirty fourth

aspect of the invention, the information processing unit may detect an

operation of the mediumthat operates by a user on the projection panel

surface on the basis of state information of the nmedium After the

i nformation, processin unit anal yzes codes printed on the nedi um surface

to speci®§PI4de omedRniy s ARET dal/ cOPRIEIDKY coordiRat esHivd et PRg a

| ocation of the mediumon the stage surface, the infarmation, processing

uni t naycikﬁ?%ﬁ?ﬁﬁalgt?%ﬁ%ﬁﬂnﬁﬁa&éysF%&mﬁ?%ﬁﬂrﬁglger%ﬁIéﬁé?iﬂ&??é?ﬁon of the

medi um on the projection panel surface, such that traces of the XY

coor di naf ﬁ%ﬁéﬁ%ﬂﬂﬁqﬁﬁm &3l BaFBPRSE it &£ S REd %FW@ PE Fecogni zed as

a substantially straight Ii shape. 9-2010-00278 37 , 2007/.021249

PCT) SCOUTE OHTEES. 10098] HLGHl Sa o BET Oy Covtiith SSBESt 81 the

i nvention in the informtion input/qufput devi,ce according to the thirty

fourth aSpReERy $H8 %ﬁv%ﬁﬁﬁé%ﬁatﬁﬁeapafEﬁ%ﬁﬁ?é%1 85@?%?88' unit may detect

an operation QBBEE? medi um t hat operates by a user on the projection panel
S

surface on th of state infornmation of the nedium After the

I nformation p%%%g§3i9§1x>a forty fourth aspect of the invention, in

the information input/output device according to the thirty
fourth aspect of the invention, the information processing
unit may detect an operation of the medium that operates by
a user on a projection panel on the basis of state information
of the medium. After the information processing unit analyzes
codes printed on the medium surface to specify the medium, and
calculates XY coordinates indicating a location of the medium
on the stage surface, the information processing unit may
perform a grid twist operation that rotates the medium on the
basis of any location of the medium surface on the projection
panel surface, such that a rotation angle of the medium or
traces of the rotation angle with respect to the direction of
the imaging unit are repeatedly recognized in a predetermined
time.

[0090]

According to a forty fifth aspect of the invention, in

the information input/output device according to the thirty

fourth aspect of the invention, the information processing
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unit anal yzes codes printed on the medium surface to specify the nmedium
and cal cul ates XY coordinates indicating a |ocation of the nmediumon the
stage surface, the information processing unit my performa grid

scrat chi ngygpgpAtan of the nediumrepetitively in a §éf,§é%}%t, obi9€ shape
on the projection panel surface, such that it is recognize t%at traces of

the XY information calculated in a predetermned tine is repeated in a
substantially straight |ine shape. [0093] According to a forty eighth
aspect of the invention, in the information input/output device according
toathirty fourth aspect of the invention, the information processing
uni t mayddt gy dfteplerdt PeAratioheohrddicumethan ol AR aAPEs BYuser on the
projection panel surface on the basis of state information of the nedium
Af ter tReYS$FoPRad i Vs 68853FAEEN UHla Pasdby28sstddes diammeédosn the nedi um
surface to specify the nedium and calcul ates XY coordinates indicating a
| ocat i oPTofFh¢ mediem: uférrithe shhgenatiidraeEoce vl bt h@riadn2652010- 00278
38 WD 2007/021249 PCT/ SG2006/ 000219 processing unit may performa grid
tilting SOPESaPFOREY Oonithe padHYY ohe freditimeBaCct Ae theofeetwonapdnel surface,
such that .a variation of inclination of the mediumw th respect to a

verti calC¥Ne-abesthe RPEfERe T Of iPaiEr LAY al Qe det T RE Nt MeRe I s

recogni zed., [0094] According to a forty ninth aspect of the invention, in

the i nf O et GA95uCPoGEpat Y SR QBB A PSSR NEhPEy may

performa circular grid sliding operation of the medium surface
on the projection panel surface, such that traces of the XY
information calculated in a predetermined time is recognized
as a substantially circular shape.

{00911

According to a forty sixth aspect of the invention, in
the information input/output device according to the thirty
fourth aspect of the invention, the information processing
unit may detect an operation of the medium that operates by
a user on the projection panel surface on the basis of state
information of the medium. After the information processing
unit analyzes codes printed on the medium surface to specify
the medium, and calculates XY coordinates indicating a
location of the medium on the stage surface, the information
processing unit may perform a straight-line-shaped grid
scrolling operation of the medium on the projection panel
surface, such that traces of the XY coordinate information

calculated in a predetermined time is recognized as a

substantially straight line shape.
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fourth aspect of the invention, the information processing unit may detect -
an operation of the nediumthat operates by a user on the projection panel
surface on the basis of state information of the nmedium After the

i nformati ogops@@ReRss Ng unit anal yzes codes printed onpd¢hscaediooaysurface
to specify the medium and cal cul ates XY coordinates indicating a

| ocation of the nmediumon the projection panel surface, the information
processing unit nmay performa grid turnover operation of turning over a
portion of the medium surface on the projection panel surface, such that a
variation of an area ratio of the nedium surface turned over fromthe
projection pdR8P2burface in a predeternined time is recognized. [0095] As
such, the information processing unit detects gg rati,ons of the medi um on

the surface ofCFREIHRG| i b7F PArRAY P HhafPrst d*PEpBFhY operation, a
o1 et Do el Lo 2 S She sLiony 2 dd Serling
SCLACL A0SR o8 G114 LLLLL A OPELRHL o0 R 00 B Lutaoyer operaton
o e ey 2P, B un Y 508, B B M kg, (hat 1
b pcef B PR P B I S B LR BGR0° | e

information of the medium. After the information processing

unit analyzes codes printed on the medium surface to specify

the medium, and calculates XY coordinates indicating a

location of the medium on the stage surface, the information

processing unit may perform a grid scratching operation of the

medium repetitively in a straight line shape on the projection

panel surface, such that it is recognized that traces of the

XY information calculated in a predetermined time is repeated

in a substantially straight line shape.

[0093]
According to a forty eighth aspect of the invention, in

the information input/output device according to a thirty

fourth aspect of the invention, the information processing

unit may detect an operation of the medium that operates by

a user on the projection panel surface on the basis of state

information of the medium. After the information processing

unit analyzes codes printed on the medium surface to specify

the medium, and calculates XY coordinates indicating a

location of the medium on the stage surface, the information
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i nformation input/output device according to the forty eighth or forty
ninth aspect of the invention, the information processing unit may perform
the operation of the nedium according to the forty eighth or forty ninth

aspect of WH8go7joM@t i on, such that characters, di agrapér/s(i;%g@@gngr movi ng
pi ctures corresponding to the code information are projecte onto a region

of the projection panel surface fromwhich the nediumsurface is turned
over, by means of the projection unit. [0097] For exanple, when the nedi um
is a card, such as the trunp, the inmage of the portion turned over from
the surface of the projection panel (kinds or nunerical values of the card
pri nt ed PEACSEHYNSr surpft tivey t pemfdrrcam beidi splayed operheiomgpdn of the
proj ection panel surface where the mediumsurface is turned over, and thus
it is possriind ndothamsdivhendibep ey esttdga wfifedcsur face heuph Ghett i on panel
surface acconpanied with the card 9-2010-00278 40 WO 2007/ 021249
PCT/ SQ0D6700CLION gfeiaci omibyrt od phayredifoos8ih mseecdi kg o a fifty
first aspect of the invention, in the information input and output device
accor di Mfitdaedelibe tof theghichestionmaneadi hnte pspdetephingrk tiimgenti on, the
inclination according to the forty eighth aspect of the invention or the
area rat’i% ¥&6€6FdZRg-to the forty ninth aspect of the invention nmay be
recogni zed by brizgtness of the infrared i mage obtai ned by photographing a
regi on where ttA8%fédi umis turned over the stage surface, by neans of the
i magi ng unit. ) .
According to a forty ninth aspect of the invention, in
the information input/output device according to the thirty
fourth aspect of the invention, the information processing
unit may detect an operation of the medium that operates by
a user on the projection panel surface on the basis of state
information of the medium. After the information processing
unit analyzes codes printed on the medium surface to specify
the medium, and calculates XY coordinates indicating a
location of the medium on the projection panel surface, the
information processing unit may perform a grid turnover
operation of turning over a portion of the medium surface on
the projection panel surface, such that a variation of an area
ratio of the medium surface turned over from the projection
panel surface in a predetermined time is recognized.
[0095]
As such, the information processing unit detects
operations of the medium on the surface of the projection panel,

that is, a grid tapping operation, a grid twist operation, a

grid sliding operation, a grid scrolling operation, a grid
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[0099] Wien the mediumsurface is tilted fromthe projection panel
surface, or when the portion of the nediumis turned over fromthe

proj ection panel surface, the brightness region of the photographed inages
or the shape0f0ta® bri ght ness and the darkness by theci/s@gésugoaani t are
gradual ly varied. The information processing unit recognizes the state or
shape of the bright region in the photograph imge. As a result, the
inclination of the nmedium and the inclined direction, a portion of the
turned over nmedium surface, and the size thereof can be recognized. [0100]
Accordingly, if varying the nultinedia information indicating characters,
the di agiatEching iTRaFesionhe aoorhy tRilELNFeSPeERG1PRe 13 kB Hispl ayed on
the surface of the 41 9-2010-00278 WO 2007/ 021249 PCT/ SG2006/ 000219

pr oj ect i BHPARE] OPRralckB-daReet it tH kehea R@ddgABZRUSFERA £° TREYs possi bl e
to raise the stage effect with respect to the player. [010 % According to
a fifty Scondltdepdée spforpsatiRontIusii 4%1CQQﬁ§qtﬁF§rn€9F8ﬁa fiput / out put
devi ce according to the forty th aspect of the inventjon or the forty
ni nth as@desef oY Ph@@h‘f?%ﬂan@ﬂ%‘%bélf%t FBAt dfs eREemRfiSthtatRording to
any one of the forty third to forty ninth aspects of the invention may be
based oﬁ%ébpge@ﬁ?%#J&?%Ppﬁﬁétha%én%ﬁlﬁp&ég% oy iy surtace

of the projection panel. A variety of stage effects can be
achieved.

[0096]

According to a fiftieth aspect of the invention, in the
information input/output device accordingtx>th? forty eighth
or forty ninth aspect of the invention, the information
processing unit may perform the operation of the medium
according to the forty eighth or forty ninth aspect of the
invention, such that characters, diagrams, images or moving
pictures corresponding to the code information are projected
onto a region of the projection panel surface from which the
medium surface is turned over, by means of the projection unit.

[0097]

For example, when the medium is a card, such as the trump,
the image of the portion turned ovei from the surface of the
projection panel (kinds or numerical values of the card printed
at corners of the trump) can be displayed on the region of the
projection panel surface where the medium surface is turned
over, and thus it is possible to raise the display stage effect

on the projection panel surface accompanied with the card
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of the operation repeated at a predetermned tine. [0102] As such, a grid
tappi ng operation, a grid twi st operation, a grid sliding operation, a
grid scrolling operation, a grid scratching operation, a grid tilting

operati on,w@8joshaed Ur nover operation, and the like arg-feRfhglfgodnd it is
possi ble to vary tﬁe mul ti media i nformati on, such as c%aracters, di agr ans,

i mges, noving pictures, and the like, displayed on the surface of the
proj ection panel by the nunber of times of the repetition of the operation
and the operation speed. Therefore, it is possible to raise the stage

ef fect mﬁthtpespgct to the player. [0103] According to a fifty third
aspect SPSHECAVEYt Foh,Pid¥ he i nformation i nput/output device according
to the forty 3-@%%2-00278 42 WD 2007/ 021249 PCT/ S&2006/ 000219 third to
forty ninth a 8 of the invention, the operation of the nedi um according

L0 a0y one of Athe-LeLi Al k(P SLLLY, secend, eRpoEls o dfe hventt on ey
(L0, T SH PSRl B A ARSI gt D o s Ry, ep ptor et o
st SLe e, JRALUTASn SREOSILP Lo, LhceRiege BHLIges, e fodl um where
predet eLuined; nU & o0l AL 18,808 J£3G DY, 30 MBI N0, Hai t di sposed
‘ area ratio according to the forty ninth aspect of the invention
may be recognized by brightness of the infrared image obtained
by photographing a region where the medium is turned over the
stage surface, by means of the imaging unit.
[0099]
When the medium surface is tilted from the projection
panel surface, or when the portion of the medium is turned over
from the projection panel surface, the brightness region of
the photographed images or the shape of the brightness and the -
darkness by the imaging unit are gradually varied. The
information processing unit recognizes the state or shape of
the bright region in the photograph image. As a result, the
inclination of the medium and the inclined direction, a portion
of the turned over medium surface, and the size thereof can
be recognized.
[0100]
Accordingly, if varying the multimedia information

indicating characters, the diagrams, the images, the moving

pictures, and the like displayed on the surface of the

41
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in a space bel ow the stage, code values indicating the dot patterns and
directions of the nedia obtained fromthe analyzed result of the dot
patterns are cal cul ated from photographed inages obtained by the imging
unit and |weabdepesPf the media disposed on the stagepsisdmosooadi ned by
XY coordinates are calculated, and information corresponding to the
calculated results is outputted. Further, the imaging unit detects

bri ght ness of each pixel or a pixel group anong pixel matrices of the
predeternfned nunmber, and recogni zes a shape of the nmediumon the basis of
a pixel or a xel%%% ug whose br| o or _nore than a

ht
pr evi oudty &t Chr D\ anf% 4 S%\E%i)‘?ecﬁ%%&l?Sdar%suﬂTty tFttn aspect

f th t th to the fift
Four (h 0 2070°60278°43 e 2607, 0 %496%‘%%%&%%1%%%56%%%9' SPECC of the

inventiq t he recogni zed nedium may be a card. [0106] According to a
fifty S|xaH'§épect of the invention, in the information output device
according to tB?O? fty fourth aspect of the invention, the recognized
medi um may be "a 'ngertip of an operator or a player. [0107] According to

a fifty seventh aspect of t inventi t i,nf ormation out put device
according to éﬁﬁogﬁe f flﬁ?%tyf%%? SpF ?typgpftﬁjas eé%% o# t he

nvent | 9o 4REGRILESH D, Jt}ou%gﬁ%dag%ggyaggof&n% (@t EeDyoBeyRdi um Shape
gni zing inmage from ani eration cortespondi ng

eighth aspect of the invention or the forty ninth aspect of
the invention, the operation of the medium according to any
one of the forty third to forty ninth aspects of the invention
may be based on the recognition of the number of times or speed
of the opera;i;n repeated at a predetermined time.

[0102]

As such, a grid tapping operation, a grid twist operation,

a grid sliding operation, a grid scrolling operation, a grid
scratching operation, a grid tilting operation, a grid
turnover operation, and the like are repeated, and it is
possible to wvary the multimedia information, such as
characters, diagrams, images, moving pictures, and the like,
displayed on the surface of the projection panel by the number
of times of the repetition of the operation and the operation
speed. Therefore, it is possible to raise the stage effect
with respect to the player.

[0103]

According to a fifty third aspect of the invention, in

the information input/output device according to the forty
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to coordinates of the centroid may be perfornmed. [0108] According to the
above-descri bed aspects of the invention, the operation history of the
grid tapping operation, the grid tw st operation, the grid sliding

operat i 0”1w6?&‘)7}8£12£§ scrolling operation, the grid scratebéfgspasation,

the grid tilting operation, the grid turnover operation, and the like is
stored in the storage unit of the information processing wunit, and the
mul ti media i nformation indicating characters, diagrans, inmges, noving
pictures, and the like displayed on the surface of the projection panel is
varied by the conbination of the operations. As a result, it is possible
to rai se e tetEyEeriath WRICteebebhe i et ipnayhe cperethon0278 44 WO
2007/ 021249 PCT/ S&006/ 000219 Advantage of the Invention %0109] Accordi ng
to the iHvEREIRFHLUM aFcopdRg Bpea%O&em%\F@e B nitot et OR16EY put devi ce
in which the |nfornat|on of, the  nmedium di sposed on the stage surface can
be surel3FERd FARGTES %ﬁF?eﬂéﬁﬁntéﬁanFﬁ%b%Pééédé¥¥%é%SEﬂHN?ﬁ@rggcur|ty can
be raised. Brief Descrjption of the Drawings [0110] Fig. 1 is a

per specti V& 5|8ﬁ?9?lﬁ%¥$ating a card game machine according to a first
enbodi nent of b284tnvention. Fig. 2 is a block diagramillustrating a
systenlstruct& f a card gane nachi ne.

According to a fifty fourth aspect of the invention,
there is provided an information output device in which a medium .
is disposed on a stage surface in a state where the medium is
opposite to the stage surface, the medium where dot patterns
are printed on a medium surface on the basis of a predetermined
rule, the dot pa£terns are read by an imaging unit disposed
in a space belowrthe stage, code values indicating the dot
patterns and directions of the media obtained from the analyzed
result of the dot patterns are calculated from photographed
images obtained by the imaging unit and locations of the media
disposed on the stage surface defined by XY coordinates are
calculated, and information corresponding to the calculated
results is outputted. Further, the imaging unit detects
brightness of each pixel or a pixel group among pixel matrices
of the predetermined number, and recognizes a shape of the
medium on the basis of a pixel or a pixel group whose brightness
is equal to or hore than a previously set threshold value.

[0105]

According to a fifty fifth aspect of the invention, in

the information output device according to the fifty fourth
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Fig. 3is a block diagramillustrating a systemstructure of a sensor
unit. Fig. 4 is a block diagramillustrating a systemstructure of a
sensor unit. Fig. 5is a block diagramillustrating another exanple of a
syst em st ryehbd@Ris @ card game nmachi ne of the inventi porsclovgecodd i s a
diagramillustrating a card arrangenent panel in which printing is
performed on an entire top surface of the card arrangenent panel, which
illustrates a plan view of the card arrangenent panel from an upper side,
Fig. 6B is 9-2010-00278 45 WD 2007/021249 PCT/ S&G2006/ 000219 a di agram

illTustrating a card arrangenent, panel in, which _ printi is perforned on an
entire t'?)f)p%‘fﬁ f’gc{eh%flr’tvﬁé‘%c‘:a?d t Fﬁﬁa‘é%?ﬁé ﬁ‘&ﬁléﬁf“ Highe 2)% 7 Iclall%éjt' rates a

| ongi t udi nal r%gij-secti onal view illustrating an enlarged cross-sectional
structure of thHe®ard arrangenent panel, Fig. 6Cis a diagram illustrating

2, Ca1 0 21 anGSIEAL el L HLCh PLATLLAGC| 5o ROLT PLAEg: o anent e (0p
e oo oL AASTRNt BRI UBRSL A% ELL (Jodp g an
n o ARl et ohensRalotyolt | LEL pPLBuelAd BRlgriAn bhYE e 2,
game nefm(ﬁjee ipFio%' ag Egelaaipoerr spect ip\i%y\éirgw illustrating a card gate
[0107]
According to a fifty seventh aspect of the invention,
in the information output device according to any one of fifty
fourth to fifty sixth aspects of the invention, the centroid
of the medium may be calculated by a medium shape recognizing
image from the imaging unit, and an operation corresponding
to coordinates of the centroid may be performed.
[0108]
According to the above-described aspects of the
invention, the operation history of the grid tapping operation,
the grid twist operation, the grid sliding operation, the grid
scrolling operation, the grid scratching operation, the grid
tilting operation, the grid turnover operation, and the like
is stored in the storage unit of the information processing
unit, and the multimedia information indicating characters,
diagrams, images, moving pictures, and the like displayed on
the surface of the projection panel is varied by the combination

of the operations. As a result, it is possible to raise the

stage effect with respect to the player.
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machi ne according to a second enbodi rent of the invention. Fig.
| ongi tudi nal cross-sectional viewillustrating a casing of a card gane
machi ne according to a second enbodi nent of the invention. Fig.

Pl an howkbaiFEal N0 a card game machine acoording perfcSfgRRtl , |

enbodi

ment of the invention when viewed from an upper si

10 is a

11 is a

bl ock diagramillustrating a system structure of a card ganme machi ne.
9-2010- 00278 46 WD 2007/ 021249 PCT/ S&2006/ 000219 Fig. 13 is a bl ock

diagramillustrating a systemstructure of a card gane machi ne.
a diagramillustrating a card arrangenment panel in which printi

performed on an entire top surface

iIIustraﬁoisaE .

and Fi g.2978't5% QfdFAgr IisM 4t rating a card arrangenent panel in which

ng is perfﬁrned on an entire top surface of the card arrangenent
drates a pl an view of the card arrangenent panel

. 15A is a diagramillustrating a card arrangenment panel

printi
panel ,

upper
whi ch

arrangenent, panel, . which illustrates a plan view of the card arrangenent

f (B CUPRELOR i Puknde e i5BhirE BhelilageampiiPusat dheng a card

panel

Fig. 14Ais

ng is

of the card arrangenent panel, which

pl an view _of the card arrangenent panel from an upper side,

whi ch i19%
side. Fi

|
printi né‘%uc THERT oY e SoRNEANERPT Y 6t diF SaPPikEe o adhdevar d

from an

in

arrangenen{, pan | in ich Brinting is perforned on an entire top surface
of the card “ar bﬂﬁ?ﬁ%ﬂt°$aﬁ F, SHAh PPFERT? afdd £l aRre1ewost the card

efficiently read, and the stage effect and the security can

be raised.

Brief Description of the Drawings

[0110]

Fig. 1 is a perspective view illustrating a card game
machine according to a first embodiment of the invention.

Fig. 2 is ablock diagram illustrating a system structure
of ‘a card game machine.

Fig. 3is ablock diagram illustrating a system structure
of a sensor unit.

Fig. 4 is ablock diagram illustrating a system structure
of a sensor unit.

Fig. 5 is a block diagram illustrating another example
of a system structure of a card game machine of the invention.

Fig. 6A is a diagram illustrating a card arrangement
panel in which printing is performed on an entire top surface
of the card arrangement panel, which illustrates a plan view

of the card arrangement panel from an upper side, Fig. 6B is

45
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arrangenment panel from an upper side. Fig. 16 is a diagramillustrating an
exanple of a dot pattern. Fig. 17 is an enlarged view illustrating an
exanple of an information dot of a dot pattern. Fig. 18 is a diagram

i1l ustratiwg@irangenent of an information dot. Fig. 28r/k620866boAgr am
illustrating an exanple of an 9-2010-00278 47 WO 2007/ 021249

PCT/ S&006/ 000219 information dot and bit display of data defined
therefrom Fig. 20Ais a diagramillustrating an exanple of an information
dot and bit display of data defined therefrom which illustrates a case in

whi ch t g%ér%e@;L{lggﬁaﬁgg]gtFiagi.csapﬁZ@BaJ; arggﬁ%ée%g;?p@ﬂe' I u%;r%gcrﬂg an exanpl e

of an information do I ay o I'ned therefrom which

1 ustrapesyc P s L elel Louty dots A e i Langede FLap29C s a di agram

illustrating an exa an 1 nformtion It disp of data

def i ned ichjllust: . in which, _fiwve dot
erine éPférgJ';éng@Ac ;’";‘ﬁé;&' Lk?t’ifclar{ es; i CASE L W chy o [ Me, fQLs are

arranged. Fi i‘agramillustrating a nodification of a dot

pattern, W chid i ustnag 'ﬁ%%%ﬁ%el}n .rggn§£§gétﬁ]t:g{>$§léé)&ic}nts are

arranged, Fig. 21B 1s a diagr strating a~ no Ication of a dot

attern, I L S lc]_aasd%[' j ni i rJmt g its are
gr r anged?y\%l%@fzél%%i \téﬁﬁtcg?ggarl am ﬁ“[élﬂl\sﬁ?ég{??ln'g Eg%r‘migj@l %Sggt%%r?%‘w a dot

pat tern, ; Whidiva il Sl LALESa Ar&AEddL WUEH tWelKe h nEoriBtipnbits are
arranged, Fig. 21D7s a diagramillustrating a nodification

performed on an entire top surface of the card arrangement panel,

which illustrates a plan view of the card arrangement panel

from an upper side.

Fig. 7 is a diagram illustrating a card arrangement panel
whose bottom surface is provided with an IR filter or a color
filter.

Fig. 8 is a diagram illustrating a state in which games
are actually performed by using a plurality of card game
machines.

Fig. 9 is a perspective view illustrating a card gate
machine according to a second embodiment of the invention.

Fig. 10 is a Jlongitudinal cross-sectional view
illustrating a casing of a card game machine according to a
second embodiment of the invention.

Fig. 11 is a plan view illustrating a card game machine
according to a second embodiment of the invention when viewed
from an upper side.

Fig. 12 is a block diagram illustrating a system

structure of a card game machine.
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of a dot pattern, which illustrates a case in which thirty sixth
information bits are arranged. Fig. 22 is a diagramillustrating a case in
which a specification of information dot arrangenent is changed to define
a bl ock di | in dot patterns shown in Figs. 16 ' 23 is a
diagran1in*ﬁg%¢g??ﬁg a case in which a 9-2010-00278 4%89é¢?8§@ﬁ851249

PCT/ SG2006/ 000219 specification of information dot arrangenent is changed
to define a block direction, in dot patterns shown in Figs. 16 to 21,

which illustrates arrangenent of information bit. Fig. 24A is a diagram
illustrating a card used in a card ganme machine, which illustrates a back
surface of a &afd, BhdisFiag. bbagk i dizgrimgi dhvsirasinat fngystetird used in a
card gane  nmachine, which illustrates a case in which a location and a

di recti of-OICHIEE Card &Red critfyadchyneard novenent. Fig. 25A is a di agram
illustrating a card used in a card _ganme machine, which illustrates a back
surface of a €afd, 1&hdis @ §iagspn sl isfiveddas Bl Fastragiaigeaedsrd used in a
card game machine, which illustrates a case in which a location and a

directi oifHH tREEGIPEL B ERG HFeBEBoERRH oRovR MELTeFF P 26 TR§ea di agram

iIIustraH;n% a nmethod of cal culating an angﬂe of a card in Figs. 24 and

25. Fi g.2F0Fscardicdgeasereristanali nyhack ar bl uadedtias a R Vigine machi ne.

Fig. 28 i plan view illustrating a state in which a_ card_is di sposed on
:égﬁa 14B

a card &t €T 2PARRYCISIHe RGP L P Ry HPPer side, and Fig.

is a diagram illustrating a card arrangement panel in which
printing is performed on an entire top surface éf the card
arrangement panel, which illustrates a plan view of the card
arrangement panel from an upper side.

Fig. 15A is a diagram illustrating a card arrangement
panel in which printing is performed on an entire top surface
of the card arrangement panel, which illustrates a plan view
of the card arrangement panel from an upper side, and Fig. 15B
is a diagram illustrating a card arrangement panel in which
printing is performed on.an entire top surface of the card
arrangement panel, which illustrates a plan view of the card
arrangement panel from an upper side.

Fig. 16 is a diagram illustrating an example of a dot
pattern.

Fig. 17 is an enlarged view illustrating an example of
an information dot of a dot pattern.

Fig. 18 is a diagram illustrating arrangement of an
information dot.

Fig. 19 is a diagram illustrating an example of an
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an upper side. Fig. 29 is a diagramillustrating an image that is obtained
by phot ographing a card di sposed on a card arrangenent panel by using a
sensor unit. Fig. 30 is a diagramillustrating a nethod of determ ning
where a cagd 608k Or not. 9-2010-00278 49 WO 2007/ 0282¢8:2006/000219

PCT/ SG2006/ 000219 Fig. 31 is a diagramillustrating a nethod of anal yzing
a code of a card. Fig. 32 is a diagramillustrating a nethod of recognizing
a location and an angle of a card. Fig. 33 is a diagramillustrating a

nmet hod of calculating a noved angle and a noved annunt when a pl ayer
noves a ca [

of a cartf] %§ﬂi§éagd§34A “fé%é?%ﬁgr n%g% trat ggg %3%% ‘%@J&Eightgag:rd
case | n uhi cﬁﬁﬁ 28 '%?'a daRaerE d%ﬂs“@%r&?lagpgpa%%d' PICORT RN 11 Ust r atee
3, case IAED8:OR0 ol Y laR ECHALOEr e Rn Bgn 20 15 by

T llﬁéagﬁc%sr agt%?rséd R h A hdF%n'ﬁrSn%]?%ae ol Sgg br ovi ded and

an | Mg, g5, o 0f $pLayed 00, 8. card, sLrangsgmnl opanel B, 37 b, a

| ongl tu Cr 0Ss- sec I onal Vie ratrng a car gane machi ne
accordi %c} 81@%1@4{}1%?;' g?néata defined therefrom, which illustrates

& case in which four dots are arranged, Fig. 20C is a diagram
illustrating an example of an information dot and bit display
of data defined therefrom, which illustrates a case in which
five dots are arranged.

Fig. 21A is a diag;am illustrating a modification of a
dot pattern, which iilustrates a case in which six information
bits are arranged, Fig. 21B is a diagram illustrating a
modification of a dot pattern, which illustrates a case inwhich
nine information bits are arranged, Fig. 21iC is a diagram
illustrating a modification of a dot pattern, which
illustrates a case in which twelve information bits are
arranged, Fig. 21D is a diagram illustrating a modification
of a dot pattern, which illustrates a case in which thirty sixth
information bits are arranged.

Fig. 22 is a diagram illustrating a case in which a
specification of information dot arrangement is changed to
define a block direction, in dot patterns shown in Figs. 16
to 21.

Fig. 23 is a diagram illustrating a case in which a
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of the invention which is shown in Fig. 36. Fig. 38 is a |ongitudinal
cross-sectional view illustrating a card gane nmachi ne accordi ng to anot her
enbodi ment of the invention which is showmn in Fig. 36. Fig. 39 is a diagram

illustrati .SRl ay exanple of 50 9-2010-00278 WO 4
PCT/SGQOOg@gggaﬁgiBan i mge di splayed on a card arrangé%@%%gééégﬁ? and an

operation of a player. Figs. 40A and 40B are diagrans illustrating a card
game machine in which a nonitor is disposed to be inclined at the side of
a player, Fig. 40Ais a plan viewillustrating a card ganme nachine, and
Fig. 40B is a longitudinal cross-sectional viewillustrating a card gane

machi ne SPergfigatian phdndesmpidenyilety 211ansemgnitng sackardedame machi ne
according to another enbodi ment of the invention in which a sensor noves
onto a PEiffneFpgolopk dirgepiprpent idad vRrEReTns iavar imgFagear #6 game
machi ne _accordi ng to anot her enmbodi nent of the invention in which an
i nfrar edCséannBpich ijd@gtretgs anrargerafitagfadnfPrnatiar itg-a card game
machi ne accordin% t o anot her enbodi nent of the invention which is
connect ed to B1¥elfédisi ertirmranilanatrating ercardasedi B apea¥drned by
arranging a card on a table. Fig. 44 is a diagramillustrating a card ganme
machi ne 9ERE UG t BhiFEHeSERBEAP e RECEHISUIHE GNQEM ICGF MRS i s
connect%d to A television mppnitor and in which a gane is
ig. 24B is a diagram illustrating a card used in a card game
machine, which illustrates a case in which a location and a
direction of the card are changed by card movement.
Fig. 25A is a diagram illustrating a card used in a card
game machine, which illustrates a back surface of a card, and
Fig. 25B is a diagram illustrating a card used in a card game
-machine, which illustrates a case in which a location and a
~direction of the card are changed by card movement.
Fig. 26is a diagramvillustrating amethod of calculating
an angle of a card in Figs. 24 and 25.
Fig. 27 is a diagram illustrating a card used in a card
game machine.
Fig. 28 is a plan view illustrating a state in which a
card is disposed on a card arrangement panel, when viewed from
an upper side.
Fig. 29 is a diagram illustrating an image that is
obtained by photographing a card disposed on a card arrangement
panel by using a sensor unit.

Fig. 30 is a diagram illustrating a method of determining

where a card exists or not.
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performed in a state in which a card is inserted into a card inserting
slot. Fig. 45 is a diagramillustrating a card gane nachine according to
anot her enbodi ment of the invention which is connected to a tel evision
moni t or angollo7Bi2¢n a gane is  9-2010-00278 51 WO 200¢¢HRd206000219

PCT/ SG2006/ 000219 perfornmed in a state in which a card passes through a
slit. Fig.. 46 is a diagramillustrating a card gane machine according to
anot her enbodi ment of the invention which is connected to a television
nmonitor and in which a gane is perfornmed in a state in which a card is

inserted into Rigard iknsafhyAgn ShotstFhgind b hStiod iJShndi foram
illustrating a card gane nmachi ne accordi ng to another enbodi nent of the

i nventi oa chdewbfch @wnt pattern is di sposed on both sides of a card. Fig.
48 is a second diagramillustrating a card gane machine according to

anot her enbodi rkgt 30fi s haibgrentloist fat MY §hendalo PREESER 4 Shgli Sposed on
both sides of a card. Fig. 49 is a diagramillustrating a structure in

whi ch det 1padtsmsaraf aa phyral o ya ofargheets of cards are sinultaneously
read in a card gane nachine. Fig. 50 is a diagramillustrating dot patterns

of a pluralit§iof 33Heet diafrant Usustifsifla nethodicOramildustg ating a
printing state of dot patterns of a card on the assunption of performng
readi ng abyornerhgppiagl aFhgved2micana, ditagl anpli{astdldsng @& dd.anspar ent
card case

Fig. 34A is a diagram illustrating a case in which a trace
of a card is used as a parameter, which illustrates a case in
which a card is moved in a cylindrical shaﬁe, aﬁd Fig. 34B is
a diagram illustrating a case in which a trace of a card is
used as a parameter, which illustrates a case ‘in which a card
is moved in a rectangular shape.

Fig. 35 is a diagram illustrating a state in which a game
is actually performed by using a plurality of card game
machines.

Fig. 36 is a perspective view illustrating a card game
machine in which only one sensor is provided and an image is
displayed on a card arrangement panel.

Fig. 37 is a longitudinal cross-sectional view
illustrating a card game ma;chine according to an embodiment
of the invention which is shown in Fig. 36.

Fig. 38 is a longitudinal cross-sectional view
illustrating a card game machine according to another

embodiment of the invention which is shown in Fig. 36.

Fig. 39 is a diagram illustrating a display example of

50
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on the assunption of perform ng reading by overlapping. Fig. 53 is a
perspective view and a cross-sectional viewillustrating a stage in a case
in which a mediumis set to a figure. 9-2010-00278 52 WD 2007/ 021249

PCT/ SG2006J0983243240F1 9- 54 is a graph illustrating the%(gf/§(£ﬁ5(§d|39ﬁ9 bet ween

infrared ray absorptivity of two kinds of inks. Fig. 55 1S a diagram
illustrating a recognition state of a dot pattern that uses characteristic
ink used in Fig. 54. Fig. 56 is a graph illustrating three kinds of inks
whose peak wavel ength characteristics are different fromone another. Fig.
57 is a first diagramillustrating a recognition state of a dot pattern
that usé® gt Sriastadont aicasAmTaraemepg pasgl . @ngl a58PpEaR Y cond di agr am
illustrating a recognition state of a dot pattern that uses characteristic
i nk shoWwt PnPl&Y¥r-56. Fig. 59 is a graph illustrating characteristics of
two kinds of _jnks whose infrared absorbing rates and peak wavel engths are
di fferent froht®acHY6tdRe 408 gre sdapgagsiillustdiphdrdnt 19956 87%%i ng a
recognition, state qof a dot pattern that uses characteristic ink shown in
Fig. 59@&9@@@@ "&1ghs 8 BRI T RTag P ait FATRE £t PRI HEESHATL FOR  state of a

r.n har ristic jnk showm_in Fig. :
dot pat tS(?.de <t> aét pggggr? Faiga:Ctél A isst acpian vsie% iliustratqingSQa card

game machine, and Fig. 40B is a longitudinal cross—-sectional
view i1llustrating a card game machine.

Fig. 41 is a perspective view illustrating a card game
machine according to another embodiment of the invention in
which a sensor moves onto a rail.

| Fig. 42 is a perspective view illustrating a card game
machine according to another embodiment of the invention in
which an infrared scanner is used.

Fig. 43 is a diagram illustrating a card game machine
according to another embodiment of the invention which is
connected to a television monitor and in which a game is
performed by arranging a card on a table.

Fig. 44 is a diagram illustrating a card game machine
according to another embodiment of the invention which is
connected to a television monitor and in which a game is
performed in a state in which a card is inserted into a card
inserting slot.

Fig. 45 is a diagram illustrating a card game machine

according to another embodiment of the invention which is

connected to a television monitor and in which a game is
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Fig. 62 is a graph illustrating characteristics of two kinds of inks whose
infrared absorbing rates and peak wavelengths are different from each
ot her. 9-2010-00278 53 WD 2007/021249 PCT/ S&G2006/ 000219 Fig. 63 is a first

di agram i IWwgsbFaki2g a recognition state of a dot patternsddedoosnes
characteristic ink shown in Fig. 62. Fig. 64 is a second di agram
illustrating a recognition state of a dot pattern that uses characteristic
ink shown in Fig. 62. Fig. 65 is a diagramillustrating characteristic of
two kinds of inks whose peak mavelength characteristics are different
from each o}cperéd and ch,grtact erl ig of _an nfrareqlr tragsgﬂtl ng rate
of a fil¥&r °F%Y. "66%i 3-H % ﬁf%y Fagt 4 i Pagf?ﬁtlng recognlflon state

of a dot patter.n P t. uses charactg ugg

sho Fig. 67 is
a second di agram’i us?raf?ﬁgrgmr% gnf?ﬁﬂ' st%ﬁyguﬁa %%hﬁg?tern t hat

uses Chaa%é‘c?&?c{' R LS '”%\%ﬁhom F'rgd Pepe gl'nV%?jltE)'%n w?‘l%& vely reading

illustrating a as Irch a |ty is raise

ody
dots by | f.er in abs rbin 9is a
dlagran1|$$%§$?§{lngah cle %noﬁh EEQ Pﬁ QB%?*t i ggcégd where a

B
C
dot tt f 0 I ti whi ch
ot pa CﬁéfkdfﬁfdoEHEQ sé if b z?S,SQQ&EHQ'lh §§&%§r%9%93%§%§9 In which a

nagnet| recordi ng portio IS car
inserting slot.

Fig. 47 is a first diagram illustrating a card game
machine according to another embodiment of the invention in
which a dot pattern is disposed on both sides of a card.

Fig. 48 is a second diagram illustrating a card game
machine according to another embodiment of the invention in
which a dot pattern is disposed on both sides of a card.

Fig. 49 is a diagram illustrating a structure in which
dot .patterns of a plurality of sheets of cards are
simultaneously read in a card game machine.

Fig. 50 is a diagram illustrating dot patterns of a
plurality of sheets of cards.

Fig. 51 is a diagram illustrating a printing state of
dot patterns of a card on the assumption of performing reading
by overlapping.

Fig. 52 is a diagram illustrating a transparent card case
on the assumption of performing reading by overlapping.

Fig. 53 is a perspective view and a cross—-sectional view
illustrating a stage in a case in which a medium is set to a

figure.
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pattern is forned. Fig. 71 is a diagramillustrating a case in which an IC
9-2010- 00278 54 WD 2007/ 021249 PCT/ S&G2006/ 000219 chip is built in a card

where a dot pattern is forned. Fig. 72 is a diagramillustrating a
Wack- A- Moleo 9@k, pipchi ne that uses a dot pattern. Fig, 17/§G{x§6/@02 9
cross-sectional viewillustrating a plane of a stage o? a Vac -A—Nble gane
machi ne shown in Fig. 72. Fig. 74 is a diagramillustrating a card as one

of a mediumused in the invention in which code information is printed on
a portion facing a projection panel by using infrared ray absorbing ink.
Fig. 75 is a perspective viewillustrating a card gane nachine according
to an ermbodi mEAE-oP4 tifed| AT iLdAusFragting the gipeerpred bedveraw
illustrating a portion of a card game machine according to an enbodi nent
of the iIAVEGSSh Fayn2 et i ifvort supf kErdofofa itkdge is used as a

proj ection rggi on_of a projection panel and an infrared ray photographic
region. Fig. 779 s°a berspéeorae il bwhinatdesr at raePaideint 68268 a card

gane machﬁf ne according to an enbodi ment of the invention in which a
port i on °0f 29%% RGELREN fhel wies chrspeberbitiednbiisest 18 Boj édti on panel
and an infrared ray 1ﬁhotographi c region. Fig. 78 is a diagramillustrating

a card di sposéd9ortah® achitatet v bical 619 Bhipojkénds of b%]ﬁgwhéfﬁa nul ti medi a

| nfor mat g9, PLolSPLed OnLR, AN NS surface gl he projection, panel.
another.

Fig. 57 is a first diagram illustrating a recognition
state of a dot pattern that uses characteristic ink shown in
Fig. 56.

'Fig. 58 is a second diagram illustrating a recognition
state of a dot pattern that uses characteristic ink shown in
Fig. 56.

Fig. 52 is a graph illustrating characteristics of two
kinds of inks whose infrared absorbing rates and peak
wavelengths are different from each other.

Fig. 60 is a first diagram illustrating a recognition
state of a dot pattern that uses characteristic ink shown in
Fig. 59.

Fig. 61 is a second diagram illustrating a recognition
state of a dot pattern that uses characteristic ink shown in
Fig. 59.

Fig. 62 is a graph illustrating characteristics of two

kinds of inks whose infrared absorbing rates and peak

wavelengths are different from each other.
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Fig. 79 is a diagramillustrating a disposed card in a 9-2010-00278 55 WD
2007/ 021249 PCT/ S&Q006/ 000219 state in which a projection panel is divided
into a lower half serving as an infrared ray photographic region and an
upper halywoSembig as a projection region, and proj eci@dsciobcoomaei a
information. Fig. 80 is a diagramillustrating a card di sposed on a
projection region where a region for displaying nmultinmedia information is
determ ned and divided by arbitrarily perform ng non-projection/infrared
ray transmtting printing, and nmultimedia informati on associated with the

card. Fig. 81 gr a tratin sect.ional structure of a
proj ection reé#gn g g%FSjeGFTIaﬂ?%é?%ﬁtr%F%P%aa Aon- %%je8%|on regi on

N a project] gn paps! galélcgm%%at yBediagram LLl ustLating,a, stigcture of a

prolectlon panel rojection reglon esignating frame ~and an
phot ogr aphj ng,l ocation correction dot mark are printed so as to correct a
devi ati on“of a 'projection panel with respect to a projector and an

| nMrared camecdy Fig B2 L ddthagiam lhhistrating Ao Lrage,andya mrk tha

are projected prlntln cor a mar nd~a

desi gnats'tlfg]g; 2oRl 91 86t BQE%%BQ't%%tpﬁg’égcéh%‘}al@ée?lgg9& %ﬁ%}? hoﬁ 84 Is a

di agram i ustratln rojection
de5|gna%|@g 39 . photographlc regi on phot ographed by an |nfrared canmera, and
a dot nark projected for correction and a correction instruction. Fig. 85

I's a diagram ghLusid akiNg;3455R4E 1LBc ¥Rt £ly @n3GQEReristic of two
kinds of inks whose peak wavelength characteristics are
different from each other, and characteristic of an infrared
ray transmitting rate of a filter.

Fig. 66 is aafirst diagrém illustrating a recognition
state of a dot pattern that uses characteristic ink shown in
Fig. 65.

Fig. 67 is a second diagram iilustrating a recognition
state of a dot pattern that uses characteristic ink shown in
Fig. ©5.

Fig. 68 is a diagram illustrating a case in which a
security is raised by selectively reading dots by inks having
different infrared absorbing rates.

Fig. 69 1s a diagram illustrating a case in which an RFID
is built in a card where a dot pattern is formed.

Fig. 70 is a diagram illustrating a case in which a
magnetic recording portion is provided on a card where a dot

pattern is formed.

Fig. 71 is a diagram illustrating a case in which an IC
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9-2010- 00278 56 WD 2007/ 021249 PCT/ S&G2006/ 000219 '.. or a paraneter varied
by operating a card or a figure disposed on a projection panel is displayed
on a projection panel while avoiding a |location of a card or a figure.

Fig. 86 ig??éﬂ%@g%gﬁ1iIIustrating a state in which a E@ﬁggmgﬁh rd froma

card or a I'sposed on a projection panel is displaye I'g. 87 is a
subsequent |y di sposed | ocation or an operation instruction is displayed
froma card or a figure disposed on an operation panel. Fig. 88 is a
diagramillustrating a grid tapping operation that operates a card or a
figure disposed on a projection panel. Fig. 89 is a diagramillustrating a
grid twiddtiings bpeélation tdeatd eperat @sdat qaatctean dsf Eguned di sposed on a
projection panel. Fig. 90 is a diagramillustrating a grid sliding
operation thafigpefates a dbrgrtaor idlfikgusein spotek-GrMalepygapect i on panel .
Fig. 91 is a diagramillustrating a grid scrolling operation that operates
a card orchifiegbhetdisposedianpattprojection panel. Fig. 92 is a diagram
illustrating a grid scratching operation that operates a card or a figure
di sposed on aFigr 0] ®éfsi ancparelsecEigna®dview aldizagraming laupleaeing a grid
tilt operation 9-2010-00278 57 ,
of a stage of a Wack-A-Mole game machine shown in Fig. 72.
Fig. 74 is a diagram illustrating a card as one of a medium
used in the invention in which code information is printed on
a portion facing a projection panel by using infrared ray
absorbing ink.
Fig. 75 is a perspective view illustrating a card game
machine according to an embodiment of the invention.
Fig. 76 is a perspective view illustrating a portion of
a card game machine according to an embodiment of the invention
in which a front surface of a stage is used as a projection
region of a projection panel and an infrared ray photographic
region.
Fig. 77 is a perspective view illustrating a portion of
a card game machine according to an embodiment of the invention
in which a portion of a stage is used as a projection region
of a projection panel and an infrared ray photographic region.
Fig. 78 is a diagram illustrating a card disposed on an
entire surface of a projection panel and multimedia
information projected onto an entire surface of the projection

panel.

Fig. 79 is a diagram illustrating a disposed card in a
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WO 2007/ 021249 PCT/ S&G20061000219 that operates a card or a figure disposed
on a projection panel, and brightness of an infrared i mage obtai ned by
photographing a grid tilt operation state and an inage projected onto a

regi on ofw@g.60idee of a projection panel whose nedi upgBsdhesRoils
reversed. Fig. 94 is a diagramillustrating a grid turnover operation that

operates a card or a figure disposed on a projection panel, and brightness
of an infrared i nage obtai ned by photographing a grid turnover operation
state and an inage projected onto a region of a surface of a projection
panel whose nediumsurface is reversed. Fig. 95 is a diagramillustrating
a for matstaie anoddeh a pepgettion pavadel s divhileh imEgi umoierdzalfual ity of a
material of a nmedium a nmedium a shape of a nedium surface, and ot her

i nf or matdexviageas net ddddarpiigragehak ogrdbage ape ¢ 1dusRcafRngPRAr exanpl e of a
medium that is defined by a dot code of Fig. 95. Fig. 97 is_a diagram

i |1 ustrd@difgsarnethed abrréeoyhezinegiocn, shaberei e sfeBlhiEeSbbsed on a
stage surface. Fig. 98 is a diagramillustrating a nethod of recognizing a
shape ofirdommditéandi sposed on a stage surface. Best Mide for Carrying Qut
the Invention [O0111] <First Enbodinent: Miltisensor Gane Machi ne>

9- 2010- 00278 B89WB D 067ARIIHFPELLrSEPRDEINE0229d Figeset PB B are

diagrams illustrating a card gane machine ) ) ,
projection region where a region for displaying multimedia

information is determined and divided by arbitrarily
performing non-projection/infrared ray transmitting printing,
and multimedia information associated with the card.

Fig. 81 is a diagram il_lustrating a sectional structure
of a projection region, a semi-projection region, and a
non-projection region in a projection panel.

Fig. 82 is a diagram illustrating a structure of a
projection panel where a projection region designating frame

"and an photographing location correction dot mark are printed
so as to correct a deviation of a projection panel with respect
to a projector and an infrared camera.

Fig. 83 is a diagram illustrating a frame and a mark that
are projected for printing and correcting a mark and a frame
for designating a projection region projected by a projector.

Fig. 84 is a diagram illustrating printing (or
projection) of a dot mark for designating an photographic
region photographed by an infrared camera, and a dot mark
projected for correction and a correction instruction.

Fig. 85 is a diagram illustrating a state in which a score
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according to a first enbodi nent of the invention. [0112] Fig. 1 is a front
view illustrating an outer appearance of a card gane machine in which a
plurality of sensors are disposed. [0113] The card game nachi ne incl udes

a card ar RghgRYEsbePanel on which cards held by a pl ayefs@hss@bsignged. The
card arrangenent panel has sixteen reading holes that are prOV|ded for

maki ng a sensor of a sensor unit (which will be described in detail bel ow
irradiating light. Further, the card arrangenent panel further has a

di splay on which -a progress situation of a gane is displayed, and a
speaker that outputs nmusic or sounds. [0114] Further, in the card gane
machi ne O pxpaEnsgersrriad by omne tingva dedd dhe Semsor didmppsedr e connect ed
to a dot code output controlling unit through a LAN or HuB unit, which

wi Il bendesurdised oal e lFus thispdeved drhe wriot) estdengrarsit whebatrol | i ng
unit is connected to a gane m croprocessor unit, and the gane

m cr opr éFessdnguai Lo¢astiondceredard pheadfspizey and the speaker. [0115]
Fig. 2 is a block diagramillustrating an exanple of an 9-2010-00278 59 WO
2007/ 021249 PETESE@ 0067 GOGREYrapmpadlustratcing e oftatiee ivarbighnm® machi ne,-

which illustrates a state in which essential elenents of the card gane
machi ne shadow or word from a card or a figure disposed on a projection

panel is displayed.

Fig. 87 1is a subsequently disposed location or an
operation instruction is displayed from a card or a figure
disposed on an operation panel.

Fig. 88 1is a diagranl illustrating a grid tapping
operation that operates a card or a figure disposed on a
projection panel.

Fig. 89 is a diagram illustrating a grid twisting
operation that operates a card or a figure disposed on a
projection panel.

Fig. 90 is a diagram illustrating a grid sliding
operation that operates a card or a figure disposed on a
projection panel.

Fig. 91 is a diagram illustrating a grid scrolling
operation that operates a card or a figure disposed on a
projection panel.

Fig. 92 is a diagram illustrating a grid scratching
operation that operates a card or a figure disposed on a

projection panel.

Fig. 93 is a diagram illustrating a grid tilt operation
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are connected to one another through the HuB unit. [0116] As descri bed
above, in the card gane nmachine, the sixteen sensor units are provided.
These si xteen sensor units are connected to one another through a cable.
The cabl e wg 20g@pnect ed to the dot code out put contr ol pergeisndsdooirtbr ough t he
HuB unit. Further, the dot code output controlling unit is connected to
the game m croprocessor unit, and the ganme m croprocessor unit is
connected to the display and the speaker. [0117] Figs. 3 and 4 are bl ock
di agr ans iIIustrating a structure of the sensor unit. [0118] Fig. 3 is a
diagram,illustratin case in which the sensor and a, m croprocessor unit
( MPU) ar*éhaptr BUPHRLET A G[aﬁéi oL BAdgPraiIflitPopE 1Y) 2 pﬁOp@ﬁEl%PﬁP%{ ded on the

is munted on the top surface of the |ens.

filt
IszﬁP f ﬁrer a %B?gLEnel?% ettt |1\‘/1§F9rﬁ‘fld\ﬂa@€d°%‘ia’r‘éefpd( PERICGREPST YRS of the

sensor. _ The r.o ssor _.unit and a franme buffer are provided

bel ow t haeg’ééﬂryc}ﬁ ‘%h a%&éjé‘ TEt&i wmﬁﬁé %@d%rtefjsonﬁroo%é@% 9- 2010- 00278
60 WO 200 /0212%9 PCT/.S&2006/ 000219 the m croprocess unit (MPU)
attachedt & tHe §€ﬁs8F aTﬂEPJ%??¥¥%é@nﬁéswgﬁf?c%ﬁ:%W5F55%@F?s%?c t hat
transmif%égﬂéé infrared wavel ength (of 700 nm or nore).

Fig. 94 is a diagram illustrating a grid turnover
operation that operates a card or a figure disposed on a
projection panel, and brightness of an infrared image obtained
by photographing a grid turnover operation state and an image
projected onto a region of a surface of a projection panel whose
medium surface is reversed.

Fig. 95 is a diagram illustrating a format and a code
thereof in a case in which medium kinds, quality of a material
of a medium, a medium, a shape of a medium surface, and other
information are included.

Fig. 96 is a diagram illustrating an example of a medium
that is defined by a dot code of Fig. 95.

Fig. 97 is a diagram illustrating a method of recognizing
a shape of a medium disposed on a stage surface.

Fig. 98 is a diagramillustrating a method of recognizing

a shape of a medium disposed on a stage surface.

Best Mode for Carrying Out the Invention
[0111]
<First Embodiment: Multisensor Game Machine>
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[0120] Fig. 4 is a diagramillustrating a case in which only the sensor
is provided in the sensor unit. [0121] The lens is provided on the sensor,
and the IRfilter 1is nmounted on the top surface of the |lens. Further, LEDs

are respaghhyplYizy ovided at left and right sides of pPEsSHRNERH219 The
i mge obtained by the sensor is processed by the mcroprocessor unit

(MPU). [0122] Fig. 5is a block diagramillustrating another exanple of
an inner structure of the card ganme nachine, which illustrates a state in
whi ch essential elements of the card ganme machine are connected to one
anot her through the LAN. Each of sixteen sensor units is connected to the
dot code out p&tgsednita 8larientf agramstiiriosgiragainsN cabl gandurthere the dot
code output controlling unit is connected to the game m croprocessor
uni t, wiagerdéngohnezt irsto enveddinept agf artk tinenspenker. [0123] Figs. 6
and 7 are diagrans illustrating a card arrangenent panel that is provided
on the card gafelahchi ne. 9-2010-00278 61 WD 20071021249 PCT/ SG2006/ 000219
As structures of the card arrangement panel, exanples shown in Figs. 6A to
7C are consi déied.l 1p0d 4joniti ghew ¢Alaatratiag @ndpagra@preprasee at i ng the

card
of a card game machine in which a plurality of sensors are

disposed.

[0113]

The card game machine includes a card arrangement panel
on which cards held by a player are arranged. The card
arrangement panel has sixteen reading holes that are provided
for making a sensor of a sensor unit (which will be described
in detail below) dirradiating light. Further, the cazxrd
arrangement panel further has a display on which a progress
situation of a game is displayed, and a speaker that outputs
music or sounds.

[0114]

Further, in the card game machine, sixteen sensor units
are provided. The sensor units are connected to a dot code
output controlling unit through a LAN or HuB unit, which will
be described below. Furthermore, the dot code output
controlling uqit is connected to a game microprocessor unit,
and the game microprocessor unit is connected to the display
and the speaker.

[0115]

Fig. 2 is a block diagram illustrating an example of an
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arrangenment panel when viewed from an upper side, and Fig. 6B is a
| ongi tudi nal cross-sectional viewillustrating an enlarged sectional
structure of the card arrangenent panel in Fig. 6A. [0125] The sensor

units (infywgh@dnidYe irradiating unit) in the card ganpctgElbdimoan t
infrared light, and formcard reading portions at a plurality of
predeterm ned portions of the card arrangenent panel (stage surface), when
viewed fromthe top surface, as shown in Fig. 6A. The cards serving as
media are disposed on the card reading portions in a state in which the
surfaces_of the cards where the dot patterns are forned face, the card

ar r angenEReH AHEUCLUra gl i SE&Y, JHM AT DS gueCh i INSEFBFRRd. [ 0126]

As shown in Fig. 6B, the card, arrangenent Panel forns a | am nated

struct urd SERERhBRHE SR 6PaPPE = bredisneatsr of ddin ragd %?‘f?eomlal’fg]lf‘%p surface of
a transparent glass plate. A white ink. is applied to the top surface of

t he gIas%r?HQﬁQQec?ﬁ?tF%r?neCNWKjFﬁk§hFHH?hd%h%JPﬂ%éﬁ?'rn carbon are applied
on the white ink. 9-2010-00278 62 WD 2007/021249 PCT/ SG006/ 000219 [0127]
By appl yi ng tHMWhilte ink to the top surface of the glass plate, it can be

prevented that the sg%%%f of thetgard ar r angenent pa el .b cames bl ack,
and thus it i 51555 FRVe R BRI TS PR angl%%h-ESﬁ&§ Fhks to be
vi ewed. sensor units are provided. These sixteen sensor units are
connected to one another through a cable. The cable is
connected to the dot code output controlling unit through the
HuB unit. Further, the dot code output controlling unit is
connected to the game microprocessor unit, and the game
microprocessor unit is connected to the display and the
speaker.
[0117]
Figs. 3 and 4 are block diagrams illustrating a structure
of the sensor unit.
[0118]
Fig. 3 is a diagram illustrating a case in which the
sensor and a microprocessor unit (MPU) are provided in the
sensor unit.
[0119]
A lens is provided on the sensor, and an IR filter is
mounted on the top surface of the lens. Further, LEDs are
respectively provided at left and right sides of the sensor.

The microprocessor unit (MPU) and a frame buffer are provided

below the sensor. An image obtained by the sensor is processed
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[0128] Fig. 6Cis a diagramillustrating a case in which inks wused in
printing are different at the card reading portions and the peri pheral
portions of the card reading portions, and the other portions. That is, in

the card rggdiad,Rgy tions and the peripheral portions inting is
perfornmed by (Lang only CW inks that do not contain %%?%%ﬁ@&Pﬁﬂghe

portions other than the peripheral portions of the card readi ng portions,
printing is perforned by using the CW inks that do not contain carbon and
a Kink that contains carbon. [0129] 1In this case, anong general inks

wi dely used in printing, the CW inks are non-carbon inks that do not

cont ai nby the hdrropeopesnsnt unahd(MHB Ktiakhésd t@ the bemsionk tThed contains a
carbon conponent. The carbon has characteristic that absorbs infrared
rays. TR& éfidbter has aptaselichaddterisks ccondai niangmitcar bohy aare used in
printing of portions other than the dot patterns, when the infrared rays
are irradifapeddowmt celtdrgthpribnt VNG surdacerebhe di scrimnation with the dot
patterns nmay be difficult. In order to avoid this problem it is
preferable 9{00AQF 00278 63 WD 2007/021249 PCT/ S&006/ 000219 that the K
ink al so do not contain carbon. However, since the Kink that does not
carbon is ver§iexpendsi vedimgpi ntlilngteesting naycdre iimcrbaskdonrty -a card for
play requiring a low price. [0130] Accordingly, in the present enbodi nent,
in the &hedsenseangemaevigadelin(thageersind agaf. only the card reading

[0121]

The lens is provided on the sensor, and the IR filter
is mounted on the top surface of the lens. Further, LEDs are
respectively}—)rovided at left and right sides of the sensor.
The image obtained by the sensor is processed by the
microprocessor uni£ (MPU) .

[0122]

Fig. 5 is a block diagram illustrating another example
of an inner structure of the card game machine, which
illustrates a state in which essential elements of the card
game machine are connected to one another through the LAN,
Each of sixteen sensor units is connected to the dot code output
controlling unit through a LAN cable. Further, the dot code
output controlling wunit is connected to the game
microprocessor unit, which is connected to the display and the
speaker.

[0123]

Figs. 6 and 7 are diagrams illustrating a card

arrangement panel that is provided on the card game machine.
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portions are printed by using the CW inks of non-carbon conponents, and
the other portions are printed by using the CMY inks of non-carbon
conponents and the K ink of a carbon conponent. Therefore, the K conmponent
at the cargoheadiiigp portion represents K fal sely by tper£ddodoabtas of the
non-carbon conponents. [0131] As such, it is possible to achieve a
structure in which the card arrangenent panel (stage surface) can
selectively transmt an infrared ray by using only general - purpose inks
(CWY inks of non-carbon conmponents and a K ink of a carbon conponent). In

this case, if an infrared ray cquonent of external |ight %s er meat ed
into the*T&TdUaFPART et S paRET 2t andmP taBeRely 3R Nifeil?He dot
patterns, are reag. Fbmgver, in the gresent enbodi ment, the substantially
entire sdtfddé: 8f tRe’StHde SUFFEBESTs nade to have an infrared ray

non-transnissigg gprerty and only the reading regions are nade to have an
infrared ray tPan itting property, such that the noise can be reduced.

9-2010- 00278 24 WO %ga%/OZ 49 PCT,SGQOOG/Sﬁng gOlSZ% Furt her, the col or
tone in the p6rffon Bfle Ofr iATEI (129 e SerfoPAEE2 by Ust g GRS the awy
i nks oféﬂpn-ca&gog co oaﬁngs. be02ges brighte£ Lg%n tq$&golo%Btone in the
porti ons WHerPE™ B i%‘ﬂ% &1 P S e B UEPRET th RS of "t he
nhon- car hon CQﬂHPQ%%%S and the Ksin%.of hquggbgfl&éﬁ qnent . _For this
reason, ‘in the ¢ar'd Yedding port £ 6h whefe the"i rradiared 11%ght
enlarged sectional structure of the card arrangement panel in
Fig. 6A.
[0125]
The sensor units (infrared ray irradiating unit) in the
card game machine emit infrared light, and form card reading
portions at a plurality of predetermined portions of the card
arrangement panel (stage surface), when viewed from the top
surface, as shown in Fig. 6A. The cards serving as media are
disposed on the card reading portions in a state in which the
surfaces of the cards where the dot patterns are formed face
the card arrangement panel (stage surface), and then a game
is performed.
[0126]
As shown in Fig. 6B, the card arrangement panel forms
a laminated structure in which a plurality of inks are applied
onto the top surface of a transparent glass plate. A white
ink is applied to the top surface of the glass plate. Further,

CMYK inks that do not contain carbon are applied on the white

ink.
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needs to be irradiated, since the color tone is dark, it is possible to
avoid light frombeing not sufficiently irradiated onto the card reading
portions. [0133] |In the present enbodi nent, not only a glass plate but

al so anot tw(? JobAssRar ent pl ate made of acrylic or the 4.1%5&2%00029? used.
eto

[0134] Further,in the present enbodinent, it is possi use a
structure in which holes are forned in portions where light is irradiated
by the sensors of the card arrangenent panel so as to be used as reading
hol es, and the reading holes are covered with a glass plate so as to
prevent dusts frombeing entered. In this case, when a player puts cards
on the card &Pt&ahgenent panel, since the reading holes are conpletely
closed, the IRfilter on the sensor does not need to be provided. [0135]
Fig. 7 is a dbagredvihbuste shiig iakdasehe nophswhfddreof RheQg204:0- 00278 65 WO
2007/ 021249 PCT/ S&006/ 000219 filter is provided on a glass plate. Fig. 7A
is a di @deam ikl sty dtd ngrevtentedr dhatr ahge rentf ganelf when vamived fromt he
upper side, and Figs. 7B and 7C are | ongitudinal cross-sectional views
i |1 ustr &riraggenceehirangédosewtdsohabck standctiwne idgf 16 b fddcd larfangenent
panel . [0136] As shown in Fig. 7B, the IRfilter is lam nated on the
bot t om sertages aprirtheedylas soptaseboByinksi g bhevifwédl ter,
[0128]
Fig. 6C is a diagram illustrating a case in which inks
used in printing are different at the card reading portions
and the peripheral portions of the card reading portions, and
the other portions. That is, in the card reading portions and
the peripheral portions thereof, printing is performed by
using only CMY inks that do not contain carbon. Inthe portions
other than the peripheral portions of the card reading portions,
printing is performed by using the CMY inks that do not contain
carbon and a K ink that contains carbon.
{0129]
In this case, among general inks widely used in printing,
the CMY inks are non-carbon inks that do not contain a carbon
component, and the K ink is a carbon ink that contains a carbon
component. The carbon has characteristic that absorbs
infrared rays. Therefore, in a case in which inks containing
carbon are used in printing of portions other than the dot
patterns, when the infrared rays are irradiated onto the

printing surface, the discrimination with the dot patterns may

be difficult. 1In order to avoid this problem, it is preferable
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it can be prevented that the card arrangenent panel becones dark, and
i nner elenments, such as sensors, are viewed by a player. [0137] As such,
when the IR filter is nounted on the card arrangenent panel (stage

~surface), pohe@onpl ayer cannot view an inner portionp@fsd206/06@id
arrangenent panel, visual quality of the card arrangement panel cannot be
i nproved. Fbmever, when the playér perforns a card gane, since it is
difficult for the player to view the card reading portions, the player
cannot deternine |ocations where the cards should be arranged on the card
arrangenment panel. For this reason, in a structure shown i Flg 7A, card
ar r ange @At e Ktindnahee K BPE GRGRLBeRRIRORch ft“h"éﬁveﬁe Sbf“é?gﬁh can know

| ocations where cards should be  arranged. [0138] he invention, not
only a & &35k Ghait dopUNCH SRRV e X6 EXHED iﬁeO@Z’%l ?@(?P/S%?1249

PCT/ SG2006/ 000219 transparent plate made of lic or the |ike my be
used asMaphBeciRerepseandemdnfapantds PRGM ﬁ@ﬂuLF 9 hd- Bt RHESIR filter, a
color filter may be used. Since the color filter cannot be obtained at a
lower cost thé'ite IR filter, it is possible 'to reduce the manufacture

cost. Further, when the caolor filter e IRfllter ovi ded on
the sensor doRSCHSHNGd¥d ifo Hhe W&\?Fﬂjéde‘%% gjs‘ﬁ‘?f% Olz’ind 4. [0139]

arrangement panel (stage surface), only the card reading
portions are printed by using the CMY inks of non-carbon
components, and the other portions afe printed by using the
CMY inks of non-carbon components and the K ink of a carbon
component. Therefore, the K component at the card reading
portion represents K falsely by the CMY inks of the non-carbon
components.

{0131]

As such, it is possible to achieve a structure in which
the card arrangement panel (stage surface) can selectively
transmit an infrared ray by using only general-purpose inks
(CMY inks of non-carbon components and a K ink of a carbon
component). In this case, if an infrared ray component of
external light is permeated into the card arrangement panel,
it may cause a noise when the dot patterns are read. However,
in the present embodiment, the substantially entire surface
of the stage surface is made to have an infrared ray
non-transmission property and only the reading regions are
made to have an infrared ray transmitting property, such that

the noise can be reduced.
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Fig. 7Cis a diagramillustrating a case in which an IR filter is provided
bel ow a portion of the glass plate that corresponds to the card reading
portion, and black filters are nmounted on the other portions. By using

this struGighimesb® IR filter does not need to be proyid&dodloos1e Si de of
the sensor unit (side of the imaging unit), and the cost can be reduced,

as conpared with a case. in which the IRfilters are disposed on an entire
surface of a |lower |ayer of the card arrangenent panel. [0140] Fig. 8 is
a plan viewillustrating a state in which a gane is perfornmed by using the
card game machi ne according to the enbodi ment of the invention. [0141] As
shown in Fig. {813@l player stands or sits in front of the card arrangenent
panel of the card game machine, and a nonitor is disposed at the front of
the card arraRgeremi: SARetOl®y tongoin-the2rer WD HeFR1PEdnting

PCT/ SG2Q06/ 000219 ~when viewed fromthe player. Three pairs of

conbi natiSorRE AR if Ui an hashg ke v hREBNBRTPPaRETPARSN S noni t or, and
other three pairs of conbinations, each of which has a card arrangenent
panel aR§cEMRBNPELILLSH &hanshsedOtor berppdsithe PPEtEqRA BRPE?, and si x
peopl e shares a card gane machine of  one unit. [0142] That is, one player
pl ays apﬁéﬁ%letJhs BRY oFRed Pyt helrg fée CMY inks of the non-carbon

components and the K ink of the carbon component. For this
reason, in the card reading portion where the irradiated light
needs to be irradiated, since the color tone is dark, it is
possible to avoid light from being not sufficiently irradiated
onto the card reading portions.

[0133]

In the present embodiment, not only a glass plate but
also another transparent plate made of acrylic or the like may
be used.

[0134]

Further, in the present embodiment, 1t is possible to
use a structure in which holes are formed in portions where
light is irradiated by the sensors of the card arrangement panel
S0 as to be used as reading holes, and the reading holes are
covered with a glass plate so as to prevent dusts from being
entered. 1In this case, when a player puts cards on the card
arrangement panel, since the reading holes are completely
closed, the IR filter on the sensor does not need to be provided.

[0135]

Fig. 7 is a diagram illustrating a case in which the IR
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five people or the other five people, and cards held by the players are

di sposed on the card arrangenent panel. In addition, in a state in which
code val ues or coordinate values of dot patterns printed on the cards are
used as paweTRiRES4 @ gane is performed. Further, i nmagesseoodmviing
pictures for raising the gane progress and result, or a stage effect are
di splayed on a nonitor. [0143] 1In Fig. 8, the six card arrangenent panels
and the six nonitors forma ganme nachi ne of one unit. However, the
invention is not limted thereto. [0144] <Second Enbodi nent: Single Sensor
Gane Machingx sf §3oy9qb A1 disa  13iust Fating 24685 dagane machi ne
accordi ng tolhjfbgbﬁg eﬁgég?nen abf ggggEnveﬁgfon. l[0?45] é?%. 9is a

per specty M8, i, oWyl 18 1ALkNG: A UHAE p88 O1ARL0; 00278 A0,2007/ 021249

PCT/ S&006/ 000219 “appear ance of "a pardpgane machine, and Figs. 10A and | OB
are _|0Q&!eﬁd'ﬂﬁkkﬁroéﬁkﬁe%ﬁbgﬂa|7%!e%§d"H@SF%§E'”QoB@§t9éEQaQa”E _

machi ne. [0146] The card garre machi ne according to thé present enbodi nent

is constéwgse%e%%tangbam@wseaﬁ_hﬁgtpﬁﬁgﬂ SHrEa¢8rghqat ?,)%c@%féal arr angement

panel is photographed by one sensor unit” (inmaging “unit).

structure of the card arrangement panel.

[0136]

As shown in Fig. 7B, the IR filter is laminated on the
-bottom surface of the glass plate. By using the IR filter,
it can be prevented that the card arrangement panel becomes

dark, and inner elements, such as sensors, are viewed by a

player.

[0137]

As such, when the IR filter is mounted on the card
arrangement panel (stage surface), since a player cannot view
an inner portion of the card arrangement panel, visual quality
of the card arrangement panel cannot be improved. However,
when the player performs a card game, since it is difficult
for the player to view the card reading portions, the player
cannot determine locations where the cards should be arranged
on the card arrangement panel. For this reason, in a structure
shown in Fig. 7A, card arrangement location marks are provided
such that the player can know locations where cards should be
arranged.

[0138]

In the invention, not only a glass plate but also another
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[0147] In the space of the bottom surface of the card arrangenent panel
(space bel ow the stage), at |ocations where imaging light irradiated onto
t he panel surface (bottom surface of the stage) by the sensor unit

(i magi ng 4ph boo7hS2RV0i ded, I RLEDs (irradiation light SOMEERS)00dRS
irradiating trradiation light onto the dot pattern of the card surface

(medi um surface) on the panel surface (stage surface) , and a di spersion
filter for dispersing the irradiation light on the bottom surface of the
panel (bottom surface of the stage) are provided. [0148] The di spersion

filter iBrpiapd.ded bma@eﬁ&ﬁﬁ?oﬁl?ﬁfyﬁﬂﬁg% tEQQﬂU&@ﬁ%y i g prot udes to the

space of the bottom surface of e card arrangenen pane f t he

si dewal | shé batd e@RshibMESt p‘fah@l Ca%'u@QhBT: E%%tggé%fgﬁﬂelﬁ% ' ”e The

di spersion filter is conposed of transparen of Semi-try nsparent gl ass

plate of @ISyNENESd:S wa®She it e sand i t rg formed 69
9-2010-00278 WO 2007/021249 PCTISGQOOGlOggﬁi c£§%§ggék§%HFg%é%8f t he

di sper siastdiidedent & swich tdRR, +hhe tHJ rl%d'f'i‘%%? l:!.i%hi:[s E%sgll LRED iIs

di spersed through the dispersion filter, so't %IOH | i ght can

be irradi asedconhe raherabtite Batt oSyl %Jh%fnt% 620 fl £53LLangenment
panel . Further, when the cards are dispose e car arrangenent panel ,

the irradiaian thehtr ifiidesr pebalsdh o erbheefasd SIS age n@Q§ then
reflected light is photographed by a sensor unit (1 nmaging uni

to be provided, as shown in Figs. 3 and 4.

[0139]
Fig. 7C is a diagram illustrating a case in which an IR
filter is provided below a portion of the glass plate that

corresponds to the card reading portion, and black filters are

mounted on the other portions. By using this structure, the

IR filter does not need to be provided at the side of the sensor
unit (side of the imaging unit), and the cost can be reduced,
as compared with a case in which the IR filters are disposed

on an entire surface of a lower layer of the card arrangement

panel,

[0140]

Fig. 8 is a plan view illustrating a state in which a
game is performed by using the card game machine according to
the embodiment of the invention.

[0141]

As shown in Fig. 8, a player stands or sits in front of
the card arrangement panel of the card game machine, and é

monitor is disposed at the front of the card arrangement panel
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[0149] Fig. 10Ais a diagramillustrating a case in which a substantially
horizontal frame-shaped dispersion filter is wused, and Fig. 10B is a
diagramillustrating a case in which a frane- shaped di spersion filter

i nclined twoaoEpaee Side is used. The dispersion fil tgrr/sdownodns Fi g. 10A
can be easily processed and obtained at a | ow cost. Further, the

di spersion filter shown in Fig. 10B is provided in an inclined direction
so as to avoid inmaging light fromthe bottom surface of the card
arrangenent panel to the sensor unit, and it is constructed such that

i rradi atjion 1ty By @ﬁegﬁgggrca%%eegah%t b Ebiohseagdiatedento the

bottom surface of the car rangenent pane Fig. 11 is a plan

vi eW'”dtS{\rﬁé‘&h%sthca(i%rgr g;m?e 1 Shawn b Eb g, 9 ¥hesy vi eved from
the upper side. [0151] 9-2010-00278 70 WO 20071021249 PCT/ S&20061000219

Fig. 1245 bhocks dbégr&%hhé’é%ﬁ@“ BYcARN JAngls &f rHgkure ghr-@ card game
machine in which a sensor unit and a m croprocessor unit (MPU) are

provi dec&ﬁ%@@%akypiﬁ&lmaﬁacy mo%tlta%& 400 s pokBat 18 eAbPp8aitee Machi ne,

only one sensor unit is provided. The sensor unit is connected to the
M cropr aeeeseh Yohér ( M?w mkaayé&gl@ dn-ael Quiied JdM-ougBhaneabie. The
m croprocessor unit is connected to the game m croprocessor unit,

and the one unit.

[0142]

That is, one player plays a game with any one of the other
five people or the other five people, and cards held by the
players are disposed on the card arrangement panel. In
addition, in a state in which code values or coordinate values
of dot patterns printed on the cards are used as parameters,
a game is performed. Further, images or moving pictures for
raising the game progress and result, or a stage effect are
displayed on a monitor.

[0143]

In Fig. 8, the six card arrangement panels and the six
monitors form a game machine of one unit. However, the
in\}ention is not limited thereto.

[0144]

<Second Embodiment: Single Sensor Game Machine>

Figs. 9 to 39 are diagrams illustrating a card game
machine according to a second embodiment of the invention.

[0145]

Fig. 9 is a perspective view illustrating an outer

68
9-2010-00278




ganme m croprocessor unit is connected to the display and the speaker.
[0153] The inner structure of the card gane nmachine is not Ilimted
thereto. For exanple, as shown in Fig. 13, the mcroprocessor unit (MPU)
havi ng thew(f)&@,%nggffer may be connected to the sensop-Y&ktesd@hst NE

m croprocessor unit (MPU) may be connected to the gane m croprocessor unit
through the cable. As such, the sensor unit is directly connected to the
m croprocessor unit (MPU), and it is possi ble to process a signal
outputted fromthe sensor at high speed. [0154] Figs. 14 and 15 are

di agra t arra enent nel the t surface of the
card gg% b%gﬂﬁﬁégcnﬁ?0§%§$gﬁme Rt ﬁ?% a g%%ﬁ1qﬂiugﬁra ?ng a case in

whi ch pH 2 027 2007/ 1249, PCT/ 62006/000219 is

per  or nad e B s SRk Thal, %wsssl% dfereeny o RIS agr am
I||UStrﬁ5bH% nLLhe card arrangement panel when viewed fromthe upper side,
and Fig I's a longitudinal cross-sectional viewillustrating an

enl ar ged secttGHgg] structure of the card arrangenment panel. [0156] As
shown in Fig. 14B, the card arrangenent panel forns a |lam nated structure

in which a n%&g&%ﬁgﬁ cﬁlagwec%%gﬂ&% éﬁge £8§° %&ﬁ%ﬁlﬁné he

transparent gl as e top surface of
the gl asgs c&!z?sttei'uc%%!ﬁtg\%h that an entire bottom surface of the card’

arrangement panel is photographed by one sensor unit (imaging
unit).

[0147]

In the space of the bottom surface of the card arrangement
panel (space below the stage), at locations where imaging light

irradiated onto the panel surface (bottom surface of the stage)

by the éensor unit (imaging wunit) dis avoided, IRLEDs

(irradiation light sources) for irradiating irradiation light |
onto the dot pattern of the card surface (medium surface) on
the panel surface (stage surface), and a dispersion filter for
dispersing the irradiation light on the bottom surface of the
panel (bottom surface of the stage) are provided.

[0148]

The dispersion filter is provided in a frame plate shape
such that it protrudes to the space of the bottom surface of
the card arrangement panel from the sidewalls that constitute
the casing of the card game machine. The dispersio‘n filter
is composed of a transparent or semi-transparent glass plate

or a synthesis resin plate, and fine irregularities are formed
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CWYK i nks that do not contain carbon are applied on the white ink. [0157]
By applying the white ink onto the top surface of the glass plate, it can
be prevented that the surface of the card arrangenent panel becones bl ack,

and thus cQphefesizy i nted on paper that does not contgiPsGobadoban
conponent cannot be viewed. [0158] In the present enbodi nent, not only a
gl ass plate but also another transparent plate nmade of acrylic or the like
may be used. [0159] Figs. 15A and 15B are a plan view and a
cross-sectional viewillustrating a structure in which the IRfilter is

| am nated on the glass plate |.n the card,arrangenent nel, 9-2010-00278 72
WO 2007/ B2 130 BEFFeoBbel B erFé?BegtliB‘iﬁ yg%ﬁoféé?&%' sh¥on in Fig.

15B, the IR filter i t ed hot t f f the gl late. B
ssihg tRETRPEEERr 135N BCOREE ANEPI c (S OR arEor A gt o por meai o

110, L%y RIS el auLhe oar gt angenEnl. el (saags belowghe st age)
DLt e, Tt s LS -0 AR gl OB RSB Such a5 2
arrangement panel. Further, when the cards are disposed on
the card arrangement panel, the irradiation 1light >is
irradiated onto the card surface, and then reflected light is
photographed by a sensor unit (imaging unit).

[0149]

Fig. 10A is a diagram illustrating a case in which a
substantially horizontal frame-shaped dispersion filter is
used, and Fig. 10B is a diagram illustrating a case in which
a frame-shaped dispersion filter inclined to a space side is
used. The dispersion filter shown in Fig. 10A can be easily
processed and obtained at a low cost. Further, the dispersion
filter shown in Fig. 10B is provided in an inclined direction
S0 as to avoid imaging light from the bottom surface of the
card arrangement panel to the sensor unit, and it is constructed
such that irradiation light by the IRLED can be effectively
irradiated onto the bottom surface of the card arrangement
panel.,

[0150]

Fig. 11 is a plan view illustrating the card game machine

shown in Fig. 9, when viewed from the upper side.

[0151]
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In the card game nmachi ne according to the present enbodi nent, as shown in
Figs. 9 to 13, the entire surface of the card arrangenent panel is

phot ographed by one sensor unit (imaging unit). Therefore, the player can
di spose t 4,2t any locations on the card arran

result, t e%@zg arrangenent | ocation mark shown in %&ﬁﬁﬂ%mﬁﬁ@ not need
to be provided. [0162] |In the present enbodi nent, in the card arrangenent
panel, not only a glass plate but al so another transparent plate nmade of
acrylic or the like may be used. [0163] Further, instead of the IRfilter,
a color filter may be used. Since the color filter can be obtained at a

| over  9- 2010F88278 2731 W02 2 3 P2 19Uy RaT/ SERED6/200021 RN cdsrerhan the | R
filter, the manufacture cost can be reduced. Further, when the col or
filter STTSEYre Ak 3 R pame ghreiae sensbi clorssenomaadtt ande provi ded,
as shown in Figs. 12 and 13. [01641 Further, the card arrangement panel
is not FiM-EEPIFeIIRE BrbnrgMBUS ot piraviEHgd. SePaﬁiréﬁélS[Sfrq?O?a@Rarrpl e, in
anot her Sgnbodlnent printing nmay be perfornmed on a portion of the top
surface“5f*®fhe panel, and the IRfilters may be nounted on the ot her
portions. [Ol?glszhbXt the dot patterns used in the invention will be

In the card game machine, only one sensor unit is provided.
The sensor unit is connected to the microprocessor unit (MPU)

having a frame buffer through a cable. The microprocessor unit

(MPU) is connected to the game microprocessor unit, and the
game micrcp;ocesser up%t is connected to the display and the
speaker.

[0153]

The -inner structure of the card game machine is not
limited thereto. For example, as shown in Fig. 13, the
microprocessor unit (MPU) having the frame buffer may be
connected to the sensor unit, and the microprocessor unit (MPU)
may be connected to the game microprocessor unit through the
cable. As such, the sensor unit is directly connected to the
microprocessor unit (MPU), and it is possible to process a
signal outputted from the sensor at high speed.

[0154]

Figs. 14 and 15 are diagrams illustrating a card
arrangement panel of the top surface of the card game machine.

[0155]

Fig. l4 isadiagramillustrating a case in which printing
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described (see Figs. 16 to 23). [0166] Fig. 16 is a diagramillustrating
GRIDL that is an exanple of the dot pattern of the invention. Fig. 17 is
an enlarged viewillustrating an exanple of information dot of the dot
pattern angobhpeopizie di spl ay of the data defined in thepcigdosdméion dot of
the dot pattern. Figs. 18A and 18B are diagranms illustrating information
dots that are disposed on the basis of key dots. [0167] A nethod of

i nputting/outputting information using the dot pattern of the invention
includes a creating process of creating the dot pattern 1, a recogni zing

process of 9-2010-00278 74 WD 2007/ 021249 PCT/ S(200610002 r ecogni zi ng

t he dotJﬁhPFE%HrT?géHHaaBO%GWﬁG?CBﬁﬁgéég aa%ﬁﬁ%%?tﬁ%ﬁ*ii?%rﬂ%tion and a
program fromthe daot pattern 1. That is, the dot ttern_ 1 is, obtained as
g6 0 BB ] e Eahere # AL er 3y Urgr o ReR Bl Fme RIS “dot. 4 1 s
extracte then the dot i§ not forped at. the.locati.on ere the original
ref eren tht?ﬁ%e‘ﬁ%¥ﬂ1 aéaeﬂ é&F%th%UCHA%hafstﬁ% ngggg%dbna$3 extract ed,
iLized, and the

and then_the infgrnatfon.dot %HES ex%tacted to . be q%

i nf or mat T ST S 8FEEROTRL extFdct B WIERTEREt 21 nFBrARITon TS 7y ti zed. Then,
by usinqv}he digitized inﬂgrnation t@e informati on and the program are
al | owed &uclgélr uPputted™ 3% r%rfcﬁgg%?npaﬁafneerﬁ 1. For exanple, the

i nformation, 35596 s sounds, or a programfromthe dot pattern 1 is
outputted to an~information output device, a personal

As shown in Fig. 14B, the card arrangement panel forms
a laminated structure in which a non-carbon ink is applied onto
the top surface of the transparent glass plate. The white ink
is applied onto the top surface of the glass plate. Further,
CMYK inks that do not contain carbon are applied on the white
ink.

[0157]

By applying the white ink onto the top surface of the
glass plate, it can be prevented that the surface of the card
arrangement panel becomes black, and thus contents printed on
paper that does not contain a carbon component cannot be viewed.

[0158]

In the present embodiment, not only a glass plate but
also another transparent plate made of acrylic or the like may
be used.

[0159]

Figs. 15A and 15B are a plan view and a cross-sectional
view illustrating a structure in which the IR filter is

laminated on the glass plate in the card arrangement panel,
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conputer, a PDA or a cellular phone. [0368] 1In the creating of the dot
pattern 1 of the invention, in order to recognize the information such as
sounds by the dot code creating algorithm mnute dots, that is, a key

dot, an upég&ﬁﬁhhggtdot, and a reference lattice poin;cgﬁém&%?géﬁ arranged

according to a pre ermned rule. As shown in Fig. 1, Ina of the
dot pattern 1 indicating information, reference lattice point dots 4 of 5
x 5 are arranged on the basis of a key dot 2, and information dots 3 are
arranged around a virtual lattice point 5 of the center surrounded by the
reference lattice point dot 4 of the four points. In the block, 75

9- 2010- OFFpPgctively. .. ... WD 2007/ 021249 PCT/ SGQ006/ 000219 any
nunerical information is defined. In an exanple shown in Fig. 1, the four
bl ocks of thel8&fVbatterns 1 (in frames shown by thick |ines) are disposed
parallel to one another. However, the nunber of the bl ocks of the dot
patterns 1 is®RofRPhidttedigtolPRe FhsurlR o169 iR Wdia% 8okt ng
informati on and program may be outputted to the one bl ock_or one

cor r espGitditRg FHFE?%tqfothea@éaﬁﬁoaf%?ﬁ mafybBs&Rd pilte R £d15pturality of
bl ocks. |, [01%8% When the _dot patterns_1 are obtained as |inage data by

usi ng tHe BSABPES AL LCELEr Ent ttartpdel hothitogBeEm @i nder ERet

space below the card arrangement panel (space below the stage)
by the card arrangement panel provided on the lower layer of
the glass plate. Therefore, it is possible to prevent the
inner element, such as a sensor, from being viewed by the
player.

[0161]

In the card game machine according to the present
embodiment, as shown in Figs. 9 to 13, the entire surface of
the card arrangement panel is photographed by one sensor unit
(imaging unit). Therefore, the player can dispose the cards
at any locations on the card arrangement panel. As a result,
the card arrangement location mark shown in Fig. 7 does not
need to be provided.

[0162]

In the present embodiment, in the card arrangement panel,
not only a glass plate but also another transparent plate made
of acrylic or the like may be used.

[0163]

Further, instead of the IR filter, a color filter may

be used. Since the color filter can be obtained at a lower
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di stortion of the canera |ens or photographing froman inclined direction,
expansi on and contraction of paper, curvature of a medium surface, and
distortion at the time of printing. Specifically, a correction function
for converwopn@7iobes ref erence lattice point dots 4 of pdeschosdmotied four
points into an original square shape, that is, the function (X ,, Y') =
f(X"", Y'") is calculated, the information dots 3 are corrected by the
same function, and a vector of the correct information dots 3 are
obtained. [0171] If the reference lattice point dots 4 are arranged in

t he dot pattern int image data that is obtained. b ogr aphi ng the
dot patf@F% ﬁh%%%ﬁﬁ gRégﬁﬁFﬁfq%F%PSPP%%%£uJ%C?%E‘3gbgfo¥58%$%£mo

2007/ 021249, PCT/ S&2006/ 000219 _.t.0 the_ canera ; L.e Ther ef or e,
even whéﬁrgﬁsrfﬁéﬁglg §t%9%#rﬁﬁé% 5tl%éf?%#ntﬁngPgﬁﬁg%negﬁgﬁ“%he

gener al - purpose-type,.cane t i ch |l e in laroge, gdisgtortion-rate
i's attaghgégrt %?%5%mp%??%%ﬁ %%ﬁa%gnég%hr§$é¥§MErg%%gﬁ?Eegg Further, even
when th§3dot pattern 1 is photographed by the canera in a state in which
the caméra is inclined with respect to the surface of the dot pattern 1,

t he dot pattngG%]can be accurately recognized. [0172] As shown in Fig.
16, the key dofs are dots obtained by shifting four reference lattice

point dots 4 keﬁggeeid, el QLG SOINRISR bAfeP! A kdcN18npEEdEtSr M ned

direction. The
the example shown in Figs. 14 and 15. For example, in another

embodiment, printing may be performed on a portion of the top
surface of the panel, and the IR filters may be mounted on the
other portions.

[0165]

Next, the dot pattefns used in the invention will be
described (see Figs. 16 to 23).

[0166]

Fig. 16 isadiagramillustrating GRID1 that is an example
of the dot pattern of the invention. Fig. 17 is an enlarged
view illustrating an example of information dot of the dot
pattern and the bit display of the data defined in the
information dot of the dot pattern. Figs. 18A and 18B are
diagrams illustrating information dots that are disposed on
the basis of key dots.

[0167]

A method of inputting/outputting information using the
dot pattern of the invention includes a creating process of

creating the dot pattern 1, a recognizing process of
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dot 2 is a representative point of the dot pattern 1 corresponding to one
bl ock indicating the information dots 3. For exanple, the key dots 2 are
obtained by shifting the four reference lattice point dots 4 |ocated at

four corneggg Qﬁmggg, bl ock of the dot pattern 1 upward ? When t he
i nformati on éots i ndicate X and Y coordi nate vaIues,Plﬁggm#%calfons wher e

the key dots 2 are shifted downward by 0.1 mm becone coordi nate points.
However, the nunerical values are not limted thereto, and they may be
varied according to a size of the block of the dot pattern 1. [0173] The

The i nfor el Lo ot &% A Torar2a 77 282800 Yo0vh WB-3000 Gotzae o

The infornation dots 3 are 1249

PCT/ S@&anﬁ@&%@in%ra@@i&%&lehgr@oﬁy ks;ﬁlg He h@r% gge/t&% &m le using

t he key ot 2 as a representative p cente urrounded by the

four refierence LattdfepReLoin dotS dodSiHeed afnd ed\gitgtxyfgl&ihgt“ ce point

5 and the information dof is di sposed at an en poin esented by the

vect or wi bembsh NG w#igtVid T:é’?é%ér?éet éngﬁringbgéé%%;t%‘ﬁgse%% | Rg4poi nt . For

exanple, the information dots are surroun erenceé lattice

poi nt._ dgtign neAor SROMDE | Aofled: al hnShBECLLDE Q3 LhalaAl8 nspaced apart
5 by 0.1 mm

from the virtual lattice point b ave directions and |engths

repr eserd@sditel N8tV 6L WoinkhgoHof $:a18 sdk5PRSEL @heejc&pédodci pections by
an

rotating themin a clockw se direction by 45 degrees, each of the dots

represemn exthbeeel} tnd then the information dot 3 is extracted to
be digitized and the information region is extracted such that
information is digitized. Then, by using the digitized
informat'io.fl, the information and the program are allowed to
be outputted from the dot pattern 1. For example, the
information, such as sounds, or a program from the dot pattern
1 is outputted to an information output device, a personal
c‘omputer, a PDA or a cellular phone.

[0168]

In the creating of the dot pattern 1 of the invention,
in order to recognize the information such as sounds by the
dot code creating algorithm, minute dots, that is, a key dot,
an information dot, and a refererice lattice point dot 4 are
arranged according to a predetermined rule. As shown in Fig.
1, in a block of the dot pattern 1 indicating information,
reference lattice point dots 4 of 5 x 5 are arranged on the
basis of a key dot 2, and information dots 3 are arranged around
a virtual lattice point 5 of the center surrounded by the

reference lattice point dot 4 of the four points. 1Inthe block,
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Accordingly, 3 bits x 16 = 48 bits can be represented in the dot pattern 1
of one block. [0174] Further, the dots are disposed in eight directions,
and each of the dots represents three bits, but the invention is not
limted thgpehP2ble dots may be di sposed in sixteen pit/echbdns1and each
of the dots may represent four bits. That is, various nodifications may be
made. [0175] The dianeter of each of the key dot 2, the information dot 3
or the reference lattice point dot 4 is preferably 0.05 mm when
considering the visual quality, precision of printing with respect to the

paper ¢ i LS J : a, 1nf8n%:2HH=09243 W 2007/ 021249
PCT/SGQgg%f%%gﬁ?gagan d%%ﬁﬁh% %?S???§§§i0#71?8176] Eurther, when

consi deghpg @ PRCEARAT ¥1LBLOFRLEORILAPDUNM rd L (12 FREfES thduhe
phot ogr ap ed”area and the error of Ovariousrdots 2, 3, and 4, the intervals

bet weeny,( g ;LafaNRAGE, rd 8t bbSSs PPhALL 1O S0 bndrshdtieier adyesaiout 0.5 mm in
each of “longitudinal and horizontal directions. Wen considering the

errors ehethgaf srence didkkscsr RALModYatdcand 1he hotormiieen dot 3, the
deviation of the key dot 2 is preferably about 20% of the lattice
intervaky, [Qd74Jur The interval between the information dot 3 and the

[0169]

One corresponding information and program may be
outputted to the one block or one corresponding information
and program may be outputted to a plurality of blocks.

[0170]

When the dot patterns 1 are obtained as image data by
using the camera, the reference lattice point dots 4 can correct
distortion of the camera lens or photographing from an inclined

.direction, expansion and contraction of paper, curvature of
a medium surface, and distortion at the time of printing.
Specifically, a correction function for converting the
reference lattice point dots 4 of the distorted four points
into an original square shape, that is, the function (X,, Ynq)
= f(X,', Ya') is calculated, the information dots 3 are
corrected by the same function, and a vector of the correct
information dots 3 are obtained.

[0171]

If the reference lattice point dots 4 are arranged in
the dot pattern 1, in the image data that is obtained by

photographing the dot pattern 1 using a camera, distortion due
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virtual lattice point surrounded by the four reference lattice point dots
4 is preferably wwthin a range of 15 to 30% of the distance between the
adj acent virtual lattice points 5. If the distance between the infornmation

dot 3 and W§8ovisbial lattice point 5 is shorter thanpéﬂﬁgh&hﬁ&§9|1 it is
likely for the dots to be viewed as the large lunp, and it may be visually

undesirable as the dot pattern 1. In contrast, if the distance between the
information dot 3 and the virtual lattice point 5 is |longer than the
interval, it is difficult to confirm whether it is the information dot 3

havi ng vectd gk StV RY coPPel basi y f t.he adiacent virtua
lattice points 5. [0178] 76 eg*g%%'lo%%%o% 388@/”8‘5532%6 %‘?%62006/ 000219
For exargt@, asr shem® ik 9.548A, N 1 he.Lnf . d 3 he lattice
interval at which the 1loto fiG afg df%po%%d Q%ﬁ%gh% OCE§'seth|rection from

the cenig@neghltperilack it (it Raps Supfail NP ek dakihg 0. 8,80 and the

i nformation dots represent 3 bits x 16 = in“a mtrix of 2 M x 2

nm [ OHASkokdisRehiet 1€ 23¥RRLACkS e %?ﬁg{e%ic%g_ %%%Fﬁg?%%%ﬂ”al

informati on content and does not affect e other | contents,

may be addobhonsd|y promirded iBvén bheek, W chidks pshow, iR FJ]ag- 18B. Each
of the sub-blocks [l1i, 12, 13, and 14] , [I5, 16,717, and Is], [I9, lio,

i1, anghbtdyragieh [dylB8helddmedalin aathdel@h MRS OUe iAferpetd on dots 3.
Each of the sub-bl ocks

inclined with respect to the surface of the dot pattern 1, the
dot pattern 1 can be accurately recognized.

[0172]

As shown in Fig. 16, the key dots 2 are dots obtained
by shifting four reference lattice point dots 4 located at four
corners of the block in a predetermined direction. The key
dot 2 is a representative point of the dot pattern 1
corresponding to one block indicating the information dots 3.
For example, the key dots 2 are obtained by shifting the four
reference lattice point dots 4 located at four corners of the
block of the dot pattern 1 upward by 0.1 mm. When the
information dots 3 indicate X and Y coordinate values, the
locations where the key dots 2 are shifted downward by 0.1 mm
become coordinate points. However, the numerical values are
not limited thereto, and they may be varied according to a size
of the block of the dot pattern 1.

[0173]

The information dots 3 are dots that make a variety of

information recognized. The information dots 3 are located
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is constructed that each independent data (3 bits x 4 = 12 bits) is
expanded in the information dots 3. As such, the sub-blocks are provided,
and error checking can be perforned in a unit of a sub-block. [0180] It
i s preferafpbecdheisn vector direction (rotation direcbtensg2o00do0dhe
information dot 3 be uniformy set at intervals of 30 to 90 degrees.
[0181] Fig. 19 is a diagramillustrating an exanple of the information
dot 3 and the bit display of the data defined in the information dot 3,
which illustrates another form [0182] 80 9-2010-00278 WD 2007/021249

PCT/ S&RQ0648@02L9: pHahat NSsrt i dhsRogasR: kByWHERhhiwe Kéngs tolke kag or mati on
dots 3, that is, information dots 3 that the di stance between the

i nfor matdan200d § AREchB8L V& bdahtl, atitHL e POE NisuTraungedndethe by t he
reference lattice point dots 4 is short, and information dots 3 that the
di st ancerdipt wegBrthee | I8! ipRAndotstsS ands Jddwel \wsr tthal viattakte point 5 is
| ong are used, and the vector directions are set to eight directions, each
of the infwairRtpeiht dptsBraandRpmesedh dauishiisphosdld dbiss thde, the
interval of the information dots that the distance between the

i nf or matddmtdedsrargtebewihé vaktbathice pungttisviongal Sawktben a range
of 25 to 30% of the distance between adjacent virtual lattice points 5,
and t he dditreryaithefsthbeihgpeinat | Gordatandlkgtthe information dots

3 are surrounded by the reference lattice point dots 4. BAs

shown in Fig. 17, since the dots that are spaced apart from
the virtual lattice point 5 by 0.1 mm have directions and
lengths represented by the vector, the dots are disposed in
eight directions by rotating them in a clockwise direction by
45 degrees, and each of the dots represents three bits.
Accordingly, 3 bits x 16 = 48 bits can be represented in the
dot pattern 1 of one block.

[0174]

Further, the dots are disposed in eight directions, and
each of the dots represents three bits, but the invention is
not limited thereto. The dots may be disposed in sixteen
directions and each of the dots may represent four bits. That
is, various modifications may be made.

[0175]

The diameter of each of the key dot 2, the information
dot 3 or the reference lattice point dot 4 is preferably 0.05
mm, when considering the visual quality, precision of printing

with respect to the paper quality, a resolution of the camera,

78
9-2010-00278




t he di stance between the information dots and the virtual lattice point is
short is within a range of 15 to 20% of the distance between adj acent
virtual lattice points 5. However, the center interval between the two

Ki nds of dgdSo0d0di840 Preferably larger than the di amet epc-péclohfoosqd .- [ 0183]
It is preferable that the information dot 3 surrounded by the four

reference lattice point dots 4 represent one bit in consideration of the
visual quality. However, in order for a large anount of information to be
represented wi thout considering the visual quality, one bit is assigned to

each vgﬁaqugﬂ&ﬂ_Qﬂ@&tgggtiggornatlon dots 3 represent the plurality of
bits. As a result, a’large anount of information can be 9-2010-00278 81 WD

2007/021249I%@ﬁﬁ&pOOG/OOOZlQ represented. For exanple, in the vectors of
eight directions of a concentric circle, information of 28 bits can be

represent ed byt d, Nf ARt boRs A9 314 hat decaWwaroundes, by tihg,  four

lattice dots 4. The sixteen informati'on dots of one block represent

i nf Or Mgk ©fi2h28e Hid s tkoclf%lohol%bgragfoea $rdathA9na LLLystgating an
exanpl e of an information dot and bit display of the data defined in the

i nf or mabd OiowWddotl 8, 3204 $NOWELA GASE viall sV GI IR KR Sréfd cdi sposed,
Fig. 20B shows a case in which four bits are di spl ayed, and Fig. 20C shows

a case lattdchhdinteabisss ane grepessshy JHBi85h i g8 121dndp o%lD are
diagrams illustrating a nodification

longitudinal and horizontal directions. When considering the
errors of the reference lattice point dot 4 and the information
dot 3, the deviation of the key dot 2 is preferably about 20%
of the lattice interval.

[0177]

The interval between the information dot 3 and the
virtual lattice point surrounded by the four reference lattice
point dots 4 is preferably within a range of 15 to 30% of the
distance between the adjacent virtual lattice points 5. If
the distance between the information dot 3 and the virtual
lattice point 5 is shorter than the interval, it is likely for
the dots to be viewed as the large lump, and it may be visually
undesirable as the dot pattern 1. 1In contrast, if the distance
between the information dot 3 and the virtual lattice point
5 is longer than the interval, it is difficult to confirm
whether it is the information dot 3 having vector directivity
on the basis of any one of the adjacent virtual lattice points
5. |

[0178]
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of the dot pattern. Fig. 21A is a diagram schematically illustrating an
exanple in which six information dots are arranged, Fig. 21B is a diagram

schematically illustrating an exanple in which nine infornation dots are
arranged, wb@eo7dif49 i S a di agram schematically ill ustreg¢i/sgroeemoenanpl e in
which twelve information dots are arranged, and Fig. 21D is a di agram
schematically illustrating an exanple in which thirty six information dots

are arranged. [0186] |In the dot pattern 1 shown in Figs. 16 and 18,
sixteen (4 x 4) information dots 3 are arranged in one bl ock. However,

th nmb fthe | [eJa} 3 d i : ' 2
o 2010- 00278 D0 STUTIOST285. "B SERO08! 0DAZIS " nar I erie 14 the sixteen.
and varigus §odiLl pati NS, San A9 A cRal. 9XATPES addlaasgosdance Wi th the

si ze of necessary information anmount or the resolution of the canera,

the numer aoélé&&iﬁ%f&rig%i%?@n 49h% ﬁga%ré 6d oleN: RO§, R QCknMBYe De 6 (2 x 3)

(corresponding to , the nu r of the information dots 3 arranged

(0 one Blgk BBYLRe Ref didt I ol 60k SSRONANG it ki 16A B0t 4 B nunber - of

the information dots arranged in one block may be 12 (3 x 4)

(corres i.ng. 1o, .Fi ) o t.he .nu t j tmatien dots 3
arrange%%%gﬁsgﬁé %Hgg%gﬁéégbe %gqugklg)g?géFggéﬁgﬁé%ﬁgptggFig. 21D)
[0187] Figs. Zg8fgend 22B are diagrans illustrating a case in which in the

dot patterns shown in Figs. 16 to 21D, in the dot
Further, the sub-blocks, each of which has individual

information content and does not affect the other information
contents, may be additionally provided in a block, which is
shown in Fig. 18B. Each of the sub-blocks [Ii, Iz, I3, and I4],
[Is, Is, I7, and Igl, [Io, Tio, I11, and Iy2], and [Tiz, Tia, Iis,
and I;¢] has four information dots 3. Each of the sub-blocks
is constructed that each independent data (3 bits x 4 =12 bits)
is expanded in the information dots 3. As such, the sub-blocks
are provided, and error checking can be performed in a unit
of a sub-block.

[0180]

It is preferable that a vector direction (rotation
direction) of the information dot 3 be uniformly set at
intervals of 30 to 90 degrees.

[0181]

Fig. 19 is a diagram illustrating an example of the
information dot 3 and the bit display of the data defined in
the information dot 3, which illustrates another form.

[0182]

8
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patterns of the block conmposed of nine lattice regions of 3 x 3, the
arrangenent directions of the information dots 3 are varied in only the
specific lattice regions (direction regions), as conpared with to the

ot her | attwoeovegizens (direction regions), and the bl eefysgrooeedorion i s
defined. [0188] That is, in Fig. 22A, in the lattice region 34a of the
|l ower left, the lattice region 34b of the center, and the lattice region
34c of the lower right, the information dots 3 are disposed in

| ongi tudinal and horizontal directions from the center, and the

| for mat | on_ dok sk f xcl 300394 i) Ay PULLAUS CLEECELEN Y agh e center in
PCT/ SC2606LAROI 3% opHShs ohYadS 3NALNO chbeql i Lice Jagians.da, 34b,  and

34c, froma shape of the triangle that coup es t l'attice regions wth

one anOtlli‘ﬁ'b:rmEB%n'cﬁytst gear[c?ltﬁg'ﬂristﬂ LR fedN HORnBAD s\eﬂrtrgima gpect to the

bottom si des 34a and 34 It can be recogni zed” that the b i's upward.

[0189] b@&@%few@cgllaee&ee@o%ttda%sm ksl b&&%&g@ﬁla% the

arrangenent rel ationship (i his case, the triangle e lattice

regi ons 4348, 33¢kat and %&%ttaﬂ@é meaheﬂaeﬁnwﬁna@ﬁ@%%e@tawect' on of

the information dots 3 in the block (have arranged the information dots in

| ongi t udihaal i anek1 herdrzeat gbigh regti frem.5bg cef & vEBEsebY, since
the information dots 3 can be arranged in all the lattice regi ons

directions are set to eight directions, each of the information
dots 3 can represent four bits. At this time, the interval
of the information dots that the distance between the
information dots and the virtual lattice point is long is within
a range of 25 to 30% of the distance between adjacent virtual
lattice points 5, and the interval of the information dots that
the distance between the information dots and the virtual
lattice point is short is within a range of 15 to 20% of the
distance between adjacent virtual lattice points 5. However,
the center interval between the two kinds of dots 3 1is
preferably larger than the diameter of the dot.

[0183]

It is preferable that the information dot 3 surrounded
by the four reference lattice point dots 4 represent one bit
in consideration of the visual quality. However, in order for
a large amount of information to be represented without
considering the visual quality, one bit is assigned to each
vector such that the information dots 3 represent the plurality

of bits. As a result, a large amount of information can be
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in the block, the information dots 3 can be arranged in all the lattice
regions without sacrificing the lattice region for defining the direction
of the block. [0190] Fig. 23Bis a diagramillustrating a case in which
the. bl ocw® wérmare49 n Fig. 23A are coupled with one an®CH862004/000BY two in
| ongi tudi nal and horizontal directions. [0191] In a case in which only one
dot pattern is printed on the back surface of the card, it is preferable
that the distance between the lattices be about 15 mm and the size of the
dot be about 15% of the di stance between the dots. That is, the 84

9- 2010- 030200 7/MA21 248mPH, SG2Q0H6/060219 ofdetglst zZe riestpoeferably 2 to

2.5 nmm but the invention is not linited thereto, The di stance between the
dots of dheacaminteedritnagedle,praffimbltyotd o xaf sbotsnoran p€192]  Fi gs.
24 to 27 are diagrams illustrating the cards used in the invention and the

nmovenentrefrdsdemtedrigs theiiggordd tand ddtb3 ahetdi aguameuintbbddty aténg cards
that are used when the gane is perforned by using the card gane nachi ne
shown i nfdriglatfiticd B3O8 .Fi The 284xtsemidfagnaiman Hats ot dmgbaockse i n which
a plurality of codes are printed in one card. [0194] The card surface
(medi ummsapfeseay ohfdheaichrd ofmedi’ub)ts.

| [0184]

Fig. 20 is a diagram illustrating an example of an
information dot and bit display of the data defined in the
information dot. Fig. 20A shows a case in which two bits are
disposed, Fig. 20B shows a case in which four bits are displayed,
and.E-‘ig. 20C shows a case iﬁ which five bits are disposed.

[0185]

Figs. 21Ato 21D are diagrams illustrating a modification
of the dot pattern. Fig. 21A is a diagram schematically
illustrating an example in which six information dots are
arranged, Fig. 21B is a diagram schematically illustrating an
example in which nine information dots are arranged, Fig. 21C
is a diagram schematically illustrating an example in which
twelve information dots are arranged, and Fig. 21D is a diagram
schematically illustrating an example in which thirty six
information dots are arranged.

[0186]

In the dot pattern 1 shown in Figs. 16 and 18, sixteen
(4 x 4) information dots 3 are arranged in one block. However,

the number of the information dots 3 arranged in one block is
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is divided into four regions, and dot patterns indicating different code
val ues are printed in the four regions. As such, four kinds of different
i nformation can be contained in one card. In this case, if the player

noves t he wanesopnast he card readi ng panel (stage surfpaeeyc086/60089t he
regi on photographed by the sensor unit (imaging unit) is also varied, the
paraneter of the player is varied. [0195] Fig. 24B is a diagram
illustrating a case in which the player noves the card having the card
surface divided into four regions, and thus the code read by the sensor

unit an Mhe firstl

puts 9- g8 EB%%%&?gé €@)%ﬁﬁ%§§512 dg%ﬁfégéo Q? Ooz%ébgghggggﬁé on theycard
panel syrhace, gy 'e%ga%ﬁﬁ‘é, gthﬁéc5ﬂ%r{c%g'ﬁr{:kpftﬂ@es§99eo% exists at the
sensor reading | ocatl the “angle between the vertical direction (y

axi s) Oﬁeéggsgﬁ%an@:EﬁQ@M%uH@”& tﬂ%dréélﬁ_u‘%%ﬁ b8 the tm@ddition, it is

assuned that e player noves the car and thus the region of the code 4

exi sts ghelfuRENSON LAt add QCAL hgts @ﬁgr&&ﬁ%@a\gheorb@ﬁo%@@ ndfie vertical

direction of the ar r angenent pane card is varied to a'. At

thi s BB, abes ar e eopardudinuas, o Begoenner, Wil Hiepds Lheode L and

t he dot code output contro utputs in ornatlon corresponding to

Sensor iR e v esdR e %%24“ S ne o S eRe S bt coRtro 1 ing mt
put controlling unit
out put s (£BBresponding to Fig. 21B), the number of the information dots
3 arranged in one block may be 12 (3 x 4) (corresponding to
Fig. 21C), and the number of the inforﬁation dots 3 arranged
in one block may be 36 (6 x 6) (corresponding to Fig. 21D).
-[0187] |
Figs. 22A and 22B are diagrams illustrating a case in
which in the dot patterns shown in Figs. 16 to 21D, in the dot
patterns of the block composed of nine lattice regions of 3
x 3, the arrangement directions of the information dots 3 are
varied in only the specific lattice regions (direction
regions), as compared with to the other lattice regions
(direction regions), and the block direction is defined.
[0188]
That is, in Fig. 22A, in the lattice region 34a of the
lower left, the lattice region 34b of the center, and the
lattice region 34c of the lower right, the information dots
3 are disposed in longitudinal and horizontal directions from

the center, and the information dots 3 are disposed in an

oblique direction from the center in the other lattice regions.
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information corresponding to the dot pattern of the code 4. |In addition,
the variation of the code and the variation of the angle before and after
t he cards noves becone paraneters, and the ganme can be varied. For

exanpl e, ewenoomen4d he dot patterns are read in the opdesGmbe@monede 1 -3 a
code 4, the gane results may be different fromeach other in the case of
the angle a and in the case of the angle 0 (not shown). [0197] In the card
shown in Fig. 24C, xy coordinates for the dot code are defined. Thereby,
the dot code and the |ocation of the inage of the dot pattern that is read

by the sens@th Umivt ar88n&ir2) t0=00278 M0r20084 9214249 3RET/ H(20AG, 000219 are
recogni zed by the m croprocessor unit (MPU) in the sensor wunit. The

recogni Zedndatsaaps otittput t ethrigiemhhe duppkayriy lathecspeakenst hrough the
ganme mcroprocessor unit. That is, when the card noves, the variation of

t he cargditpeald afofher, epot disnaliesreaseh dihhigd 6 eehieoroB4bhatdard can be
read. [0198] When the player firstly puts the card on the card

arr angegespepane thetbdtkoassunes daaknd Bt Goot didabe yatagnicfed t he:
information dot read by the sensor unit at a predeterm ned reading
| ocat i oBha®s €Xe Bock ardupherangl e between the vertical direction of the
card arrangenent panel and the card is a. In addition, it is assuned that
t he player noMEss4ihe card, and thus the coordinate value of the
information dot at the card reading |ocation beconmes (x', y') and the
angl e bet weerhd bbach, the direction of the block can be defined from :
the arrangement relationship (in this case, the triangle) of
the lattice regions 34a, 34b, and 34c that have changed the
arrangement direction of the information dots 3 in the block
(have arranged the information dots in longitudinal and
horizontal directions from the center). Thereby, since the
information dots 3 can be arranged in all the lattice regions
in the block, the information dots 3 can be arranged in all
the lattice regions without sacrificing the lattice region for
defining the direction of the block.
{0190]
Fig. 23B is a diagram illustrating a case in which the.
blocks shown in Fig. 23A are coupled with one another two by
two in longitudinal and horizontal directions.
[0191]
In a case in which only one dot pattern is printed on
the back surface of the card, it is preferable that the distance

between the lattices be about 15 mm, and the size of the dot

be about 15% of the distance between the dots. That is, the
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vertical direction of the card arrangenent panel and the card is varied to
a' In this case, the variation of the coordinate value and the variation
of the angle before and after the card noves becone paraneters. [0199]

Fig. 27A ivpodpdbAddeam il lustrating a nethod of cal cul g¢f,Ehodbossis! € of the
card shown in Fig. 24. Fig. 27B is a diagramillustrating an exanple of

the dot pattern that 1is printed on the back surface of the card. The
straight line for coupling the lattice point dots with one another is

di spl ayed to easily recogni ze the dot patterns, and the lattice 87
9-2010- 00278 WO 200 9 PCT/ 006/ 0002]t |ne L § oty rinted in the
act ual ttsdaﬁetéﬁnp]f ZB@’ 2%%) §80 0P AL RS SRR l?ing 219 , the angle

bet ween, t he ot ogra directi t hat rect f the frame
buf f er, 1%@@5@%1}% Egﬁ d&fStﬁﬂgeg’(?fthSPtt dotss és{%t%lh ,t%r} 91ch is used as
the angle of, the %ard ddi ti.on, the coordl nates of the reference

| atti cem Tt &Ee erPeyse B9 Oy I'f St he coordinates of the reference

| attice point Oﬂr%t,z P2 are set to (x2, y2), and the distance between Pl and
22, that is, f Jinterval between the reference | attice point dots is set

to 1. [0201] F| r§%t§ gisag%ggg%% IlS g g%le? L Lhigscase as for O,

when t he con 5%on s set to

in the invention and the movement of the cards. Figs. 24 and
25 are diagrams illustrating cards that are used when the game
is performed by using the card game machine shown in Fig. 1.

[0193]

Fig. 24 is a diagram illustrating a case in which a
plurality of codes are printed in one card.

[0194]

The card surface (medium surface) of the card (medium)
is divided into four regions, and dot patterns indicating
different code values are printed in the four regions. As such,
four kinds of different information can be contained in one
card. In this case, if the player moves the cards on the card
reading panel (stage surface), since the region photographed
by the sensor unit (imaging unit) is also varied, the paremeter
of'the player is wvaried.

[0195]

Fig. 24B is a diagram illustrating a case in which the
player moves the card having the card surface divided into four
regions, and thus the code read by the sensor unit and the

direction of the card are varied. When the player firstly puts
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satisfy the condition OL =1 sin-" { (x1 - x2) /1 } |, and 82 is set to
satisfy the condition 02 = 180 - Isinl {(x1 - x2)/1}{. [0202] Further,
when the condition 0 > x1 - x2 is satisfied, 01 is set to satisfy the
condi ti on Wb 200708Q49+ | sin 1 { (x2 - x1)/1} 11 and O02rdwsaeis/maisati sfy
the condition 02 = 360 - sin" {(x2 - xi)/1}1. [0203] Next, O is fixed by
y coordinate. In this case, as for 0, when the condition O yl1 - y2 is
satisfied, 01 is set to satisfy the condition 01 =1 cos-1 { (yl - y2) /1}
| , and 02 is set 88 9-2010-00278 WD 2007/021249 PCT/ S&006/ 000219 to

sati sfy thbe-Hensh Eh@'&a@& fan%ﬁosurﬁafd'&; 1616 G¥dumey 2hhtldhe fOZBH  Further,

when the condition - Y2 is satisfied, 01 1is set to satisfy the

condi ti @F Qhe=dfR01- e;lf@@s b tb¥2sendfly) ktiding 1anrdi6d,i sndethe 0 satisfy
the condition 02 = 180 + 1cos-1 {(y2 - yl)/l}l . [0205] In this case, O

by eachaalix eeendématiee ansk-ts aordirkateonhag subs vabfieshd 0dgrd2). A 0
val ue when the values calculated by the x coordinate and the y coordinate

becore %@a!@hg%ﬁeﬁ’@?gnePtalﬁ@rtﬂesc§§41Q%to@d 1ARddi tibs, setid fsaundd206] Fig.
25 is a diagramillustrating the relationship anong the dot pattern

pri nt ed teatt e pasde stiblrageshd barapdamadvahue the region of the code

| 4 exists at the sensor reading location and the angle between
the vertical direction of the card arrangement panel and the
card is varied to a'. At this time, before the card moves,
the sensor unit reads the code 1, and the dot code output
controlling unit outputs information corresponding to the dot
pattern of the code 1.

[0196]

Further, after the card moves, the sensor unit reads the
code 4, and the dot code'output controlling unit outputs the
information corresponding to the dot pattern of the code 4.
In addition, the variation of the code and the variation of
the angle before and after the cards moves become parameters,
and the game can be varied. For example, even when the dot
patterns are read in the order of a code 1 — a code 4, the
game results may be different from each other in the case of
the angle a and in the case of the angle B (not shown).

[0197]

In the card shown in Fig. 24C, xy coordinates for the
dot code are defined. Thereby, the dot code and the location

of the image of the dot pattern that is read by the sensor unit
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and xy coordinate values. [0207] Fig. 25A is a diagramillustrating a dot
pattern printed on the surface of the card. The code value and the xy
coordinate values are contained in the dot pattern. [0208] Fig. 25Bis a
di agram i f¢isdoh@dihyad @ table on which the dot patternpdss@siddoedo LY 32
bits fromCo to C31. As shown in Fig. 25B, Co to C7 refer to ay
coordinate, Co to Cis refer to an x coordinate, Cl6 to C27 refer to a code
value, C28 to C30 refer to a parity, and ,C31 refers to a managenent code.
9-2010- 00278 89 WD 2007/ 021249 PCT/ SG2006/ 000219 [0209] Theses val ues are
arrangearérkéck?di%bl@ﬁt&@%ﬂﬂ:oﬁmssb& o (PG andnepaaiddcal ly, they
are represented as the dots shown in Fig. 25D. [0210] As for the

coor di nah et Valiurs redsgs o dataFig. 028 utBed S %héYd:GﬂQIé;} nat e system may
be used in the entire card surface, and as shown in Fig. 26B, four xy

coor di nahe Sysd B thiFeYgRer ms efhnid iesBeebE¥essedirans divideds for
respective codes. [0211] Fig. 28 is a plan view illustrating a state in
whi ch tiigen Citidlcaiemdi§pOSEt AR rtiAe i6ar 8r FHARGSHENbcpNS , (:when Vi ewed
fromthe upper side. [0212] The player can dispose the four cards fromA
to D oncadiydinates) and the direction of the card can be read.

[0198]
When the player firstly puts the card on the card

arrangement panel, it is assumed that the coordinate value of

the information dot read by the sensor unit at a predetermined
reading location is (%, y), and the angle between the vertical

direction of the“ card arrangement panel and the card is a. In
addition, it is assumed that the player moves the card, and '
thus the coordinate value of the information dot at the card
reading location becomes (x', y') and the angle between the
vertical direction of the card arrangement panel and the card
is varied toa'. In this case, the variation of the coordinate
value and the variation of the angle before and after the card
moves become parameters.

[0199]

Fig. 27A 1is a diagram illustrating a method of
calculating an angle of the card shown in Fig. 24. Fig. 27B
is a diagram illustrating an example of the dot pattern that
is printed on the back surface of the card. The straight line
for coupling the lattice point dots with one another is

displayed to easily recognize the dot patterns, and the lattice
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| ocations on the card arrangenent panel. [0213] Fig. 29 is a diagram
illustrating an i mage obtained by photographing the cards di sposed on the
card arrangenent panel by the sensor unit disposed at the side of the
bot t om surweaee700i24¢ he card arrangenent panel. [0214] p@sscesmoohed above,
t he sensor unit is provided at the |ower side in the casing of the card
gane nmachi ne, and photographs the back surface of the card arrangenent
panel . 90 9-2010-00278 WD 2007/ 021249 PCT/ SG2006/ 000219 Accordingly, the
i mage phot ographed by the sensor unit is reversed at the left, right, top
and bot{ome siddast @i RUPaLeGe WEthal Mt PRECeSNQWRl Pid @5a27(. Further,
the dot code printed on the back surface of the card is photographed.
[0215] Fig. 3M®dimmia diagramillustrating a pixel matrix for determnning
whet her the card exists or not. In the pixel nmatrix, pixels of 16 x 16
form one cel las Fhewpradater maedhe Ytk et thdgiiehestaphibigg. 30) serve
as the check pixels. [0216] That is, the brightness of check pixel groups
set at @irdFedaterAbbed, ateayabclidh b shé Fsamedu ey, Nded tale of five
pi xel s) is detected. Wen the brightness is equal to or nore than a
predet egi&@d dhoeshad dovabieserrt ikSsdeterd) Red chhad uskheasmdieum i s
di sposed on the pixel matrix.

angle of the card. In addition, the coordinates of the

reference lattice point dot P; are set to (xi1, yi), the

coordinates of the reference lattice point dot P, are set to

(x2, y2), and the distance between P; and P, that is, the

interval between the reference lattice point dots is set to
1.

[0201]

First, 0 is fixed by x coordinate. In this case, as for
8, when the condition 0 < x; - X; is satisfied, 0; is set to

|sin™ {(x; - xz)/l}l, and 0, is set

satisfy the condition 0;
to satisfy the condition 0, = 180 - lsin™? {(x1 - x2) /111,

[0202]

Further, when the condition 0 > x; — %3 is satisfied, 6
is set to satisfy the condition 6; = 180 + lsin“1 {((x2 — x1)/1} l ’
and 0; is set to satisfy the condition 6, = 360 - lsin_1 { (%2
- x) /13|

[0203]

Next, 6 is fixed by y coordinate. In this case, as for

6, when the condition 0 £ y1 - y2 is satisfied, 6; is set to

I

satisfy the condition 6, |cos‘1 {{y1 - y2)/1} I , and 0; is set
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[0217] Hereinafter, it will be described in detail. [0218] First, the
m cr oprocessor unit (MPU) provided in the sensor unit or the gane
m croprocessor unit divides the photographic region into cells of 18

(1 ongi t udivp@hgo742124 (horizontal), as shown in Fig. 3lpcfiEhiifeeach of
these cells is divided into pixels of 16 (longitudinal) x 16 (horizontal)

. I'n addition, anong the pixels, a bright level (brightness) of the
hat ched portion in Fig. 30 is neasured. 9-2010-00278 91 WD 20071021249
PCT/SG2006/000219 The bright level is represented by 256 stages fromO to
255. In_addit y threshol d, val set,_1 when t bright level is
equal tb°ofet é’ ttﬁ nCPRELEH onyg%l ue' “9% r,Jl(rs1((j3f1det~‘é?r rhqﬁrid that the card
or an object, hand is disposed at the corresponding |ocation.
However , 4 the bright Ievel is 255, since it corresponds to a white

i rmn hat th card is not drs Fig. 31 is

gohfgér;hr:Fﬁﬁg%ﬁﬁfrn %pﬁ%?h88n ¥y zidg BGOhes 0 Sgggéé 10220]
Cel 15 ofS 6T (bRgrEaaT ey C?(n%z PR oh [ 0o 907 e sensor uni ¢
i roct PG Yt Gt et R oet BN Rpor (1 GRS O hat™ t nbiYA ha car ds
wher e theyﬂ95§l_
{0205]
In this case, 0 by each of x coordinate and y coordinate
has twh values (0;, 0,). A 0 value when the values calculated
by the x coordinate and the y coordinate become equal to each
other is selected, and it is set to «.
[0206]
Fig. 25 is a diagram illustrating the relationship among
the dot pattern printed on the card surface, the code value,
and xy coordinate wvalues.
[0207]
Fig. 25A is a diagram illustrating a dot pattern printed
on the surface of the card. The code value and the xy coordinate
values are contained in the dot pattern.A
[0208]
Fig. 25B is a diagram illustrating a table on which the
dot pattern is defined by 32 bits from Cq¢ to C3i. As shown in
Fig. 25B, C¢ to C; refer to a y coordinate, Cg to Ci5 refer to

an x coordinate, Cjs to Cy7 refer to a code value, Cys to Czp

refer to a parity, and Cs; refers to a management code.
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are formed reflect the infrared rays, the regions where the cards are
di sposed are phot ographed to be brighter than the regions where the cards
are not disposed. Accordingly, the sensor unit searches the cells

phot ogr apha@ 2o6y/06e48r i ght while scanning the cells. Wenst¢iesmensor unit
searches the cells photographed to be bright, it is determ ned that the
card is disposed on the corresponding cells. In addition, it is

determ ned by the above-nenti oned net hod whether the dot exists or not.
The searching of the bright region and the 92 9-2010-00278 WD 2007/ 021249
PCT/SGQOOG/OOQ 194 determ nation whether the dot exists or not are
sequentially per?%rned and the dot code printed on the card surface is

read. | 102211 theGOr g ko L, ABRYEATEARNed . AELbata iy oot er i ned

that the card eX|s s on the regl on, the dot detection is

per f or med, 99%0'}'5& the Qﬁé&iﬁﬁ Q_gjyo%hey“gﬁé)&@bgggé!nté& aISStm@a&@I e to reduce

the tine nec ssary ots are ‘detected. [0222]  In the present
enbodi mept . SiipceiLhe sipt s are detected in only the cell (pixels of 16 x
16) on |gh t e c rd I's disposed, it is possible to efficiently perform
t he calculatiqugy the mcroprocessor unit (MPU) or the gane

m cr opr ocessor uni% Accordingly, it is possible to reduce a tine

necessary wheps kbe (Rl RRLLERRSc25£1U@Adas] 9833} in Fig. 263, a
single xy coordinate system may be used in the entire card
surface, and as shown in Fig. 26B, four xy coordinate systems
may be used in respective regions divided for respective codes.

[0211]

Fig. 28 is a plan view illustrating a state in which the
cards are disposed on the card arrangement panel, when viewed
from the upper side.

[0212]

The player can dispose the four cards from A to D on any
locations on the card arrangement panel.

[0213]

Fig. 29 is a diagram illustrating an image obtained by
photographing the cards disposed on the card arrangement panel
by the sensor unit disposed at the side of the bottom surface
of the card arrangement panel.

[0214]

As described above, the sensor unit is provided at the
lower side in the casing of the card game machine, and

photographs the back surface of the card arrangement panel.
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Fig. 32 is a diagramillustrating a nmethod of recognizing the |ocations of
the cards di sposed on the card arrangenent panel (stage surface) and the
angl es of the cards, when a gane is perforned by using the card gane

machi ne anglobi®esdids according to the invention. [ 0284 schbddbael f the
sensor unit photographs the dot pattern of the card surface by using the

above-nenti oned nethod, the mcroprocessor unit (MPU) detects a code val ue
that 93 9-2010-00278 WD 2007/ 021249 PCT/ S&2006/ 000219 corresponds to the
dot pattern. After detecting the code value, the mcroprocessor unit (MPU)
searcheg the key dot. The x an coordi nates_of the center of the card are
cal cul a?gﬁ?r‘ah’bng'he%)‘eaﬁér‘a@& P?‘é?}éf’ﬁéa%%%t Bttt THECard L e | ocati on of
the card is represented, by x. and coardinates.on the basis of the |ower
ri ght of:ef’ﬁ’és%‘gra& e éﬁggﬁéﬁg an’éiYP ﬁﬁgp%?t &t ?liiﬁ%'n aﬁe?%rtéparp%%t ogr aphed) .

That is, . etecting, the.l ocati of .t car the center of . the card is
cal cul a%%gp,{ tg’r?d“i‘&f‘%e gh%’l‘i”fal?lg r ig|’1atFéJs‘J']t%(fffr ’tt(rjf%e 88? _oéd‘r% THH at ed.
Thereby, the location of th ard is.,alculated., That is, in Fig. 32, the
coor di ng?egh%fb?%e Suggla&eAOgeg%?recaﬁé,lsygf‘,olcf’%a%%?#di nates of the card B
become (Xb, ?/(p% ,5the coordi nates of the card C becone (xc, yc), and the
coordi nates o ]hé card D becone (xd, Yd) [0225) Further, the angle

between the stral ot ;I 0e¢oypLingi1 INg535 GepigLiapgdebhie Ky dot and the
determining whether the card exists or not. In the pixel
matrix, pixels of 16 x 16 form one cell. The predetermined
pixels (pixels hatched in Fig. 30) serve as the check pixels.

[0216]

That is, the brightness of check pixel groups set at a
predetermined interval (in this case, at an interval of five
pixels) is detected. When the brightness is equal to or more
than a predetermined threshold value, it is determined that
the medium is disposed on the pixel matrix.

[0217]

Hereinafter, it will be described in detail.

[0218]

First, the microprocessor unit (MPU) provided in the
sensor unit or the game microprocessor unit divides the
photographic region into cells of 18 (longitudinal) x 22
(horizontal), as shown in Fig. 31. Further, each of these
cells is divided into pixels of 16 (longitudinal) x 16
(horizontal). 1In addition, among the pixels, a bright level

(brightness) of the hatched portion in Fig. 30 is measured.
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the card arrangenent panel is set to a, which is a direction of the card.
The angle of the card is calculated by the above-nentioned nethod. [0226]
Fig. 33 is a diagramillustrating a nmethod of calculating the noved angle
and t he nowerentozaa@unt, when the user noves the car deornscioes/meng
arrangenment panel (stage surface). [0227] According to the nethod of
recogni zi ng the novenent of 9-2010-00278 94 WD 2007/ 021249

PCT/ S&G006/ 000219 the card, for exanple, as shown in Fig. 30, after the

pi xel matrix on which the card is disposed is detected by the sensor unit

and t he ypiCLOPLACORSAN YRl Lo MRUhend B A8 YgLYCEion De8E 265.0m the dot

pattern, an e Key i's search hereby, ” the direction of the card

on the qar dagt L ANgeER! cREDGlo LARaRE! PEAGR! 26da Miian chibepbisgis moves  he

card on the car ngenent panel, it is assunmed that the card having the

same  cqdg . yalue ARUeS Qnot NG, Gand, A1 aRIeRBEhPARCvaLlAscOLdingly, If the
| ocati ons where the code val ues are reproduced per predetermned tine are

coupl ed c%%e}:pﬁ Lhaces, dMaethed dhenCabfecdToVeSa Oiaitotis thepapy@ment
direction o tﬁe card, and the novenent traces of the card can be

recogni zgdyp{d Q%%@Lspgyéi Locdthgodll CHORERSES §REN Whict b MUY 16aal know t he

rotation angle by nbvenent by using the difference between the directions

of the key,¢ot s;hetorecapredidfis tha warek AeVES, itFls tbeernitedan cal cul ate
t he nmovenent anmount and the novenent
that the card is not disposed.
[02109]
Fig. 31 is a diagram illustrating a method of analyzing
codes of cards.
[0220]
First, as described above, the photographic region is
divided into the cells of 18 (longitudinal) x 22 (horizontal).
" Tn addition, the sensor unit scans cells from the first cell
at the upper left toward the rightward direction. 1In this case,
since the other portions other than the cards where the dots
are formed reflect the infrared rays, the regions where the
cards are disposed are photographed to be brighter than the
regions where the cards are not disposed. Accordingly, the
sensor unit searches the cells photographed to be bright while
scanning the cells. When the sensor unit searches the cells
photographed to be bright, it is determined that the card is
disposed on the corresponding cells. In addition, it is

determined by the above-mentioned method whether the dot

exists or not. The searching of the bright region and the
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time. [0229] As such, the power of the card hol der can be varied

according to the card |l ocations, or the ganme may be progressed while using
t he novenent anmpunt or the noving tinme as paranmeters. [02301 Hereinafter
Fig. 33 wiwb 00e0tescribed in detail. 95 9-2010-00278pMxa65/t00dd 249

PCT/ S&20061000219 [0231] As shown in Fig. 33, it is assuned that the

pl ayer noves the cards A, B, C, and D. At this tinme, the center of the
card A noves from(xa, Ya) to (xa', ya'), the center of the card B noves

from(xb, yb) to (xb" , Yb') , the center of the card C noves from (xO,

yc) to gnt r MRAVES ud0m1( Yd) to
(xd", Y%é§érgeﬂéﬁ%on wﬁﬁ%ngég % 85tq%“§%§ Sélﬁﬁpa resp%%% to tﬁg card

arrang Sud Srighan ﬁcmer@ SubtPa@Bis dduy.card B is
change Fom a t%nggﬁe tﬂ% ca alC |sgchan %ﬁ?r8n13, ﬁg a,', and the card
D is changed ;fomqmad to ad' . In this case, the nmovenent anmount |a of the
card A satlsfles the follomﬁng condition. la ="'J{ (xa'" - Xa)2 + (Ya' -

va)2} 0232]AcFa<5rrtd%g the £l atiniangheiORegat hethss, t e fald owi ng
condi tion
determined that the card exists on the bright region, and the
dot detection is performed on only the bright region.
Accordingly, it is possible to reduce the time necessary when
the dots are detected.

[0222]

In the present embodiment, since the dots are detected
in only the lcell (pixels of 16 x 16) on which the card is disposed,
it is possible to efficiently perform the calculation by the
microprocessor unit (MPU) or the game microprocessor unit.
Accordingly, it is possible to reduce a time necessary when
the dot patterns are read.

[0223]

Fig. 32 is a diagram illustrating a method of recognizing

- the locations of the cards disposed on the card arrangement
panel (stage surface) and the angles of the cards, when a game
is performed by using the card game machine and the cards
according to the invention.

[0224]

First, if the sensor unit photographs the dot pattern

of the card surface by using the above-mentioned method, the

microprocessor unit (MPU) detects a code value that
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[0233] Further, if the tinme before the card noves is set to T. and the
time after the card noves is set to Ta', the tine to necessary for card
novenent satisfies the followng condition. to = Ta" - Ta [0234] This is
appl i cabl ewbaowameds B, C, and D. [0235] 96 9-2010- 007TBSG¥NcAOH 021249
PCT/ S&G2006/ 000219 1In the card gane machine, if the player noves the card,
t he novenent anobunt of the card, the rotation angle of the card, and the
novenent tine of the card beconme paraneters, and the power of the card

hol der is varied. That is, when the card noves, the intensity of the power

of the card-BOLAe t¥ahait p{ll@@éﬁl. Fh8Ser 34faith P4Be R1tAGQME

illustrating a case in which the traces of the card are used as

par amet @g. i f,.%p3%Bsshs fidl @@é(@%éhké&%é 2hbneepdease THe whirzh a card
noves in a circular shape, and Fig. 34Bis a diagramillustrating a case

in which ao6aRfhilues d Bha s8etangy ahe share ade0237kulhbed heardinvention, the
traces when the player noves the card may be used as paraneters. For

exanpl erpbles shape Qf thherodd@cs saRnRecHsed aset hecparanmetethe That is, the
pl ayer noves the card in a curve shape as shown in Fig. 34A, or noves the
card i narhi N83LpshapL &S bYNRWhd P Jdoitdid4Bes ¥ thatbparanetgre

lower right of the card arrangement panel (upper left when being

photographed). That is, by detecting the location of the card,

the center of the card is calculated, and the x and y coordinates

of the card are calculated. Thereby, the location of the card

is calculated. That is, in Fig. 32, the coordinates of the

card A become (Xa, Va), the coordinates of the card B become

(%b, ¥b), the coordinates of the card C become (Xc, y¥e), and

the coordinates of the card D become (Xq, Va) -

[0225]

Further, the angle between the straight line coupling
the card center and the key dot and the vertical direction of
the card arrangement panel is set to «, which is a direction
of the card. The angle of the card is calculated by the
above-mentioned method.

[0226]

Fig. 33 is a diagram illustrating a method of calculating
the moved angle and the movement amount, when the user moves
the card on the card arrangement panel (stage surface) .

[0227]

According to the method of recognizing the movement of
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such as the attribute of the card may be varied. [0238] [In another

enbodi nent, the characters displayed on the display nay be associated with
the traces of the cards on the card arrangenment panel to be controlled.

For examplg .@75i38e effect that battle planes are di he
screen, and tﬂ% player noves cards and thus the battléggggﬁggﬁﬁgée
according to the novenent of the cards can be nmade. 97 9-2010-00278 WD
2007/ 021249 PCT/ S&006/ 000219 [0239] Further, the cards may be noved in a
state in which the |ocations and the directions of a camera (not shown) on
the card arrang nt panel are associated wth t r .. J:0240] In this
case, i%h?rﬁﬁ%grg%ﬁogggwgVLHSVbS%SWnalnp:%ﬁeéérnﬁgg%£t?ﬁ§%%¥“%bre, it may
be assuned that the traces f the card ar onpl et r, if the

ol ayer TERbVR HetoH KRG ot £ e R el SRGOHERE Babar Sy be' assumed
that the.trac of .the card are co Iﬁﬁﬁd' 0 g s I.S; a plan view
illust r‘.értlll%gana glfl% SR W e A uaégePJ I'S etrrgeor%ééla %{l t éggraéra game nachine
of the %nghr%eﬂeg%ba 9t2t4e211n A%n?h%\@ 'e@; fFilog ig’seaa&@h%}ﬁe.r ﬁ%{% iyror sits in

front o ar frangénent panel “of the card gane nac and a

moni tor s o spased 8k 408 JHALrotat g SRS ALLARGRIEPLnOANEk:

be recognized. When the user moves the card on the card

arrangement panel, it is assumed that the card having the same

code value moves on the card arrangement panel. Accordingly,
if the locations where the code values are reproduced per

predetermined time are coupled as the traces, whether the card

moves or not, the movement direction of the card, and the
movement traces of the card can be recognized.

[0228]

Further, the microprocessor unit (MPU) éan know the
rotation angle by movement by using the difference between the
directions of the key dots before and affer the card moves.
Further, it can calculate the movement amount and the movement
time.

[0229]

As such, the power of the card holder can be varied
according to the card locations, or the game may be progressed
while using the movement amount or the moving time as
parameters.

[0230]

Hereinafter, Fig. 33 will be described in detail.
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when viewed fromthe player. Three pairs of conbinations, each of which
has a card arrangenent panel and a nonitor, and other three pairs of
conbi nati ons, each of which has a card arrangenent panel and a nonitor

are di sposgd @0Pgs0pposite to each other, and siXx pemphsceivawoedsa card
ganme nmachine of one unit. [0243] That is, one player plays a gane with

any one of the other 98 9-2010-00278 WO 2007/021249 PCT/ SG2006/ 000219

five people or the other five people, and cards held by the player are

di sposed on the card arrangenent panel. A game progresses while using code
val ues or coorgkgfie val ues of dot patterns printed on the cards. In

addi tion, ina&es of noving pictures for raising the gane progress and

result, or & slage.ellgel e dLonl auston haRODRS QhaykOZMles 1N Fio. 6,

the six card arrangenen ane orma gane nachin one unit. However,

the inveption 4s Angé,ghi ied. teLH 0.+ ik0240le Lhgsr FHOthe 3%-are diagrans

illustrating a caf ame’  machine according to a second enbodi nent of the

0z48] Tt R B (Bl rent T nona T on Te The sincor onit (Fmagi ng
unit), ﬂogégj%rpr(xg,h9§) §8r(\!<§8, @7150' 7, th@ @&{ﬂwof'@hte card C moves

from (Xe, Vo) to (%', ¥c'), and the center of the card D moves
from (x4, va) to (%4', va'). At this time, as for the angle
with respect to the card arrangement panel, the card A is
changed from o, to o', the card B is changed from ap to o',
the card C is changed from o, to o', and the card D is changed
from og to o4'. In this case, the movement amount 1l of the
card A satisfies the following condition.

Ta = V{(xa' = %) + (va' — va)?)

[{0232]

’Further, the rotation angle 0, satisfies the following
condition.

0. = oy' —a,

[0233]

Further, if the time before the card moves is set to T,
and the time after the card moves is set to T,', the time t,
necessary for card movement satisfies the following condition.

ta = Tyt ~ T,

[0234]

This is applicable to cards B, C, and D.

[0235]
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is provided in a space below the card arrangenent panel (space below a
stage). In the projector, inmges or noving pictures that are projected
onto the stage surface are controlled by code values or coordinate val ues

of the dotwg3§bfsMas Obtained fromthe photographed inpgﬁ ensor
unit. [0247? Iﬁ %ﬁ% present enbodi nent, for exanple, | g&%g% 921ere t he

dot patterns are printed is disposed on the card arrangenent 99
9-2010- 00278 WD 2007/ 021249 PCT/ S&006/ 000219 panel, the infrared ray
irradiation light irradiated fromthe IRLEDs is irradiated onto the entire

bottom surfac a rrangene anel through th i spersion
filter. [0248]" %Qgﬁ?r%%‘éed F‘Sy“?er'ré i 5 ?&’ﬁla}ﬁﬁe&h‘t“g\?%? g, %%?@'n the back

surf ace ok AhPerililah s, A0t QLaRNed e LDE.SENTOoNOL i catlls Lime.  from

the projector, Images or Noving pictures arée profected onto the bottom

surf ace s 1R 63 Shatl¢ S0GETEncPanel 1o O2A9L. L. Al Lo, chd, the sensor

unit and the m croprocessor unit rea pdttern printed on the

Cart SESLocPhL S SSORNLL S MLE LRREORE WAl andaihe | moe o
Proj ect @lbvek02501 irﬁsen%li%p’ oF g d pBlEr ¥ th2e 0Py NG U CLyLessare projected
[0236]
Figs. 34A and 34B are diagrams illustrating a case in
which the traces of the card are used as parameters. Fig. 34A
is a diagram illustrating a case in which a card moves in a
circular shape, and Fig. 34B is a diagram illustrating a case
in which a card moves in a rectangular shape.
[0237]
In the invention, the traces when the player moves the
card may be used as parameters. For example, the shape of the
trace can be used as the parameter. That is, the player moves
the card in a curve shape as shown in Fig. 34A, or moves the
card in a linear shape as shown in Fig. 34B, so that parameter
such as the attribute of the card may be varied.
[0238]
In another embodiment, the characters displayed on the
display may be associated with the traces of the cards on the
card arrangement panel to be controlled. For example, a stage
effect that battle planes are displayed on the screen, and the

player moves cards and thus the battle planes move according

to the movement of the cards can be made:
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onto the bottom surface of the card arrangenent panel by the projector,
and the projected i nages and noving pictures are controlled by the cards
-which are disposed on the card arrangenent panel and on which the dot
patterns aggwpiopesd. [0251] Fig. 37 is a |ongitudi nabcrsemesmeadi ona
view illustrating the card gane nmachi ne according to the present

enbodi nent. 100 9-2010-00278 WD 2007/ 021249 PCT/ SG2006/ 000219 [0252] As
shown in Fig. 37, an upper |layer of the card arrangenent panel is forned
of a transparent plate nade of glass or acrylic, and a screen sheet for a
rear projectO{Oiib | amnated on a |lower |ayer of the card arrangenent
panel . In the spaée bel ow t he card arrangenent panel (space bel ow the

Stage surface).,pr 0Leci Bl L, MOLEGLANG, LTBOSE: O, FRYEAGHY Clures  onto

t he screen shee Irradiating infrared ight onto the bottom

surf ace 19LaL IS, £aLth FLANIRIENL AR Bl SPEI Qo] La iy i spersing

the infrare sensor unit) serving as an inmaging unit are

provi de u pggl LR £hl | S.Jmunt.ad,oont e frtesend of the CCD.
[ 0253] gFﬁEF%%. ,m%g%adégﬁhiégédﬁﬁzcteg towa nicr%processor unit (MPU)
(not shown), ﬁ&g“hhe i mges photographed by the CCD are analyzed by the
m cr oprocessor uni't (MPU), and thus the dot pattern printed on the back

surface of thﬁlc%%%i chgé],veritfedthe card does not move for a

predetermined time or more, it may be assumed that the traces
of the card are completed. Further, if the player removes the
card from the card arrangement panel, it may be assumed that
the traces of the card are completed.

[0241]

Fig. 35 is a plan view illustrating a state in which a
game is performed by the card game machine of the invention.

[0242]

As shown in Fig. 8, a player stands or sits in front of
the card arrangement panel of the card game machine, and a
monitor is disposed at the front of the card arrangement panel
when viewed from the player. Threepairsofcxmbinations,each
of which has a card arrangement panel and a monitor, and other
three pairs of combinations, each of which has a card
arrangement panel and a monitor, are disposed to be opposite
to each other, and six people shares a card game machine of
one unit.

[0243]

That is, one player plays a game with any one of the other
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into a code value or a coordinate value. [0254] Referring to Fig. 38A a
mrror is provided to be inclined in a space below the card arrangenent
panel (space below the stage), a projector (imaging unit) is disposed at

t he side q{,oz&%zawface of the mrror, the projected f’(g‘f)%z%oé?orooz@w ng

pi ctures fromthe“projector (projection unit) are refle on ‘one surface
of the mrror to be projected onto the bottom 101 9-2010-00278 WD

2007/ 021249 PCT/ S&20061000219 surface of the stage. In the space bel ow t he
card arrangenent panel at the | ocation spaced apart fromthe mrror, a CCD
serving as an inmaging unit is disposed, and the photographed  |[|ight of the
dot pat tfe/§ BECRHR TaldesaFhaE et ¥ e deqR-Sur 3L S5 P%édc%\)’o“éﬁrangenent
panel (stage surface) is incident onto the imaging unit wthout being

i nci denPl@XSEhar i fgresed @rsseRepEH T PREAIEPTISTY. pg@g,l'a e nirror is
provided to be inclined in a space below the card ar angg)gegnt panel (space

bel ow t RECTESHEFS "ALHRH BADFOLPIGLEEE i BnCcerFPHRA T YFspd %t the side of

one surface of the magi c mrror, the gro' ected [nmges or noving pictures
from t h€3HFEFBE I PEFHoP R %R EHF 1) 1Ra? lrté'ﬂ”ecjfr&?fg%?\ OB €S ace of the
mrror tqQ be roljsoected pntq. the bottom surfr?afge of %he sta%e. The CCD

(i magi n§IGHIESSiTST GFSpbRedhs 9P RicGEesP T T6CHEF” St Pate® 3 the mmgic

mrror, nd the p .otglg{aphed | ight, of the dot pattern of the medium
sur f ace ®6HSFhe®£F sy RTrEc 8™t FaliCMt ¥ the magic nmirror to then

[0244]

In Fig. 8, the six card arrangement panels form a game
machine of one unit. However, the invention is not limited
thereto.

[0245]

Figs. 36 to 39 are diagrams illustrating a card game
machine according to a second embodiment of the invention in
which an image is displayed on the card arrangement pahel.

[0246]

In the second embodiment, in addition to the sensor unit
(imaging unit), a projegior that serves as a projection unit
is provided in a space below the card arrangement panel (space
below a stage). In the projector, images or moving pictures
that are projected onto the stage surface are controlled by
code values or coordinate values of the dot patterns obtained
from the photographed image by the sensor unit.

[0247]

In the present embodiment, for example, if a card where

the dot patterns are printed is disposed on the card arrangement
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be incident on the CCD (imaging unit). [0256] Figs. 39A to 39C are
diagrans illustrating images projected onto the card arrangenent panel,
when the gane is actually perforned. For exanple, first, an imge of 'a
Janken  gagB0dim2dkespP! ayed on the card arrangement pangdrsd2ocodége case,
the player puts a card on which a predeterm ned pattern (in this case, ID
of the player) is printed on a display location 102 9-2010-00278 WD
2007/ 021249 PCT/ S&006/ 000219 of a start (see Fig. 39A) At this tine, the
| RLED bel ow the card arrangenent panel irradiates the infrared |light onto
the capdnkhy otighihhea ks paysiamndidtion. 1 {57 radiwe «ChrbinnEgi Ng unit)
t hat has photographed the light reflected fromthe card transmts the
phot ogr aph&dsiimgerddi a teldicont & £ hpraate $saio titomt s MRde. o T hde, cdde
m croprocessor unit (MPU) recogni zes the dot pattern fromthe photographed
i mage, aamdnyemdst tdmmedodarvabbetiie idpexsdcasefilieof the player) that
corresponds to the dot pattern. [0258] Then, the gane m croprocessor unit
(see Figs. 12[amB113) that has received the code value fromthe
m croprocessor unit (MPU) controls the projector, and displays the gane
start inmage Dinetihéreasd rayriangeiient opanight(fefl.ec3%E) on 23 ck When t he
gane starts, if the player noves the card, the

surface of the card is photographed by the sensor unit. At

this time, from the projector, images or moving pictures are

projected onto the bottom surface of the card arrangement
panel.

[0249]

In addition, if the sensor unit and the microprocessor
unit (MPU) read the dot pattern printed on the card, the dot
pattern is converted into the code value, and the image or the
moving picture corresponding to the code value is projected
from the projector.

[0250]

As such, the images or the moving pictures are projected
onto the bottom surface of the card arrangement panel by the
projector, and the projected images and moving pictures are
controlled by the cards which are disposed on the card
arrangement panel and on which the dot patterns are printed.

[0251]

Fig. 37 4is a longitudinal cross-sectional view
illustrating the card game machine according to the present

embodiment.
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| ocation of the card after the novenent (coordinate value on the card
arrangenent panel) is recognized by the mcroprocessor unit (MPU) and the
game mcroprocessor unit. In this case, the mcroprocessor unit (MPU) and
t he gane woedseprie@essor unit recogni ze that the card perscmpomerdsat a

| ocation of a 'rock' of scissors-paper-rock. [0260] Next, the gane

m croprocessor unit generates random 103 9-2010-00278 WD 2007/021249

PCTI SG2006/ 000219 nunbers, and deternmines a card at the side of the gane

m croprocessor unit (in this case, 'scissors') on the basis of val ues of
the random nupbgss; [0261] Then, the game m croprocessor unit determnes a
gane. The gane determ nation is perfornmed on the basis of a determnation

tabl e set in hbe SKRm@I Yid NPt gshawN) an AspBer estlbr off rederehpg to the
determnation table, when it is determned that the player wins (Fig.

39D), peirtbaganentgdaditia adrddd oAbt iR rehtiha Rl of [0262]  <Anot her
Enbodi nent > Figs. 36 to 39 are diagrans illustrating an exanple where

i mages ofr MG, PAd Ur RS RimesKidteebl ¥ D) Bebpsbiitt OstiRgicardd arrangement
panel by the projector. However, as shown in Fig. 40, the nonitor
(di spl aph seyovea separad€hheptomd dadahgemehbearear.d af rianrgepese panel .
below the card arrangement panel (space below the stage
surface), a projector for projecting images or moving pictures
onto the screen sheet, IRLEDs for irradiating infrared light
onto the bottom surface of the card arrangement panel, a
dispersion filter for dispersing the infrared light, and a CCD
(sensor unit) serving as an imaging unit are provided. Further,
an IR filter is mounted on the front end of the CCD.

[0253]

In Fig. 37, the CCD is connected to a microprocessor unit
(MPU) (not shown), and the images photographed by the CCD are
analyzed by the microprocessor unit (MPU), and thus the dot
pattern printed on the back surface of the card is converted
into a code value or a coordinate value.

[0254]

Referring to Fig. 38A, amirror is provided to be inclined
in a space below the card arrangement panel (space below the
stage), a projector (imaging unit) is disposed at the side of
one surface of the mirror, the projected images or moving

pictures from the projector (projection unit) are reflected

on one surface of the mirror to be projected onto the bottom
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[0263] Further, as shown in Fig. 41, the sensor unit may have a rail that
is novable in xy directions. [0264] Further, as shown in Fig. 42, the
sensor unit serving as an image input unit may be provided such that it
can.scan wosuvhzee of the guide rail by a driving belecu$Gaocvenpi Nng

notor, and may read the dot pattern of the nmediumthat is 104 9-2010-00278
WO 2007/ 021249 PCT/ S&006/ 000219 di sposed on a docunent platen nmade of
glass. [0265] Fig. 43 is a diagramillustrating a household ganme nachine
in which dot patterns of the card can be read by a nain body of the gane

nmachi negyfhgcs @t K& sibleCanbendisphl-ayed owtha Jaal & ofarfermtext er nal
television. A nenory card can be nounted on the main body of the gane

machi nepah81t &€ AREDI YcatCidid sgaeasegket | el tidenparaneterccof the card,
and the images or noving data may be stored. [0266] Figs. 44 to 46 are

di agr amgektimsgtasabhnon@gimflivhieat § @A spekelipeargnrBenBlbi cigraphedshown in Fig.
45, the card may be scanned in a horizontal direction. [0267] As shown in

Fig. 471ithe cothpaidepastany dre tpeiddrdsapfabot (hesiidasswffddeg card, the
dot pattern of the bottomsurface of the card nay be read by a mai n body
of the garmhedrashd B&rangement panel (stage surface) is incident onto

the imaging unit without being incident on the mirror.

[0255]

Referring to Fig. 38B, a magic mirror is provided to be
inclined in a space below the card arrangement panel (space
below the stage), a projector (projection unit) is disposed
at the side of one .s{lrface of the magic mirror, the projected
images or moving pictures from the projector (projection unit)
are reflected on one surface of the mirror to be projected onto
the bottom surface of the stage. The CCD (imaging unit) is
disposed at the side of the other surface of the magic mirror,
and the photographed light of the dot pattern of the medium
surface on the stage surface transmits the magic mirror to then
be incident on the CCD (imaging unit).

[6256]

Figs. 39A to 39C are diagrams illustrating images‘
projected onto the card arrangement panel, when the game is
actually performed. For example, first, an image of 'a Janken
game' is displayed on the card arrangement panel. In this case,

the player puts ‘a card on which a predetermined pattern (in

this case, ID of the player) is printed on a display location
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and the dot pattern of the bottom surface of the card nmay be read by a
pen-type scanner. Since the sanme structure is used in Fig. 48, the
repetitive description is omtted. [0268] Figs. 49 and 50 are di agrans

illustrati machine in which a plurality of .sposed in
W%O%wgﬁ%ﬁt C%éﬂs?g?&@o@l?

a sensor uni an hus dot patterns of the plurality are
sinul taneously read by the sensor unit. As such, the plurality 105
9-2010- 00278 WD 20071021249 PCTI S&0061000219 of cards are sinultaneously
read by conmbining the plurality of cards, and thus a conbi nation of

paraneters of the gane becones further conplicated. 269 In this case,
the car 8§ arséagkt (552 tHE -gaRR) nadhi RRLSuhiTE - %?/iﬁgfs”ll g@ﬁ?%’yt}]en a

| ongi tudi nal direction. As _shown jn Fi 52, a transparent card case for
accommo8aff FF FAPgPURAF iRAReds 1T EAT RS g@? i]d’%ﬂaﬁeghﬁ‘f}gtd OPSSa{t}eons may be
prepared. Fig. 51 is a diagramil]ustrating dot pattern form ng surfaces
of the C@&ed ugh 2761 SPREFLARIE T S Sshown in Figs. 53A and 53B, instead

of the card, the nmediummy be a figure that has a bottom surface on
whi ch dot pat&(b?rsﬁé are formed. The stage is fornmed in a «circular shape,

B e P RE8 Bl RS SR B o R e
filter Ja:'églégtneicp%lr%%' tLQ card transmits the photographed image to

the microprocessor unit (MPU). Then, the microprocessor unit

(MPU) recognizes the dot pattern from the photographed image,

and reads the code value (in this case, ID of the player) that

corresponds to the dot pattern.

[0258]

Then, the game microprocessor unit (see Figs. 12 and 13)
that has received the code value from the microprocessor unit
(MPU) controls the projector, and displays the game start image
on the card arrangement panel (Fig. 39B).

[0259]

When the game starts, if the player moves the card, the
location of the card after the movement (coordinate value on
the card arrangement ©panel) is recognized Dby the
microprocessor unit (MPU) and the game microprocessor unit.
In this case, the microprocessor unit (MPU) and the game
microprocessor unit recognize that the card is disposed at a
location of a 'rock' of scissors-paper-rock.

[0260]

Next, the game microprocessor unit generates random
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an inner space of the stage, |IRLEDs, dispersion filters, and a sensor unit
are provided. [0271] As such, even when the figures are used instead of
the cards, output information according to the locations of the figures,

t he directygngrebizidre figures, and the distance betwepfrgdRoddoaiises on the
stage surface, for exanple, words may vary. For exanple, a conversation
when figures are placed 106 9-2010-00278 WD 2007/021249 PC C/ S&G0061000219
in face to face and a conversation when the figures are placed in back to
back may be different fromeach other in conversation contents. At this
time, the directions of the figures._ar the, di cgebetween the figures is
t he sanﬁuggefﬁatapﬁ FRESERER® of fﬁ%%C§¥H ?Wﬁu%%@gteg in Fﬁﬁ% 32, and thus
the description thereof wl e omitted, [0272] «\<Epbedi nent; i th Changed
| nfrar eﬁl@%%?ﬁ%?eesrslosrt e tmhrlést%lﬁwta%g% %(%legs(fi%asgr)arrs i I%ust fating an
enbodi nent en. o stem tern or a plurality of systens of dot
patternggoya ﬂ%36$?§b%er§?d§é§%%ﬁ% of" dot patterns fornmed of at |least two
ki nds of inks jing different reactivity, printed on the nmedium are

sel ectively oF ovérlappingly read. [0273] Fig. 54 is a diagram _

11 ustrating g exannl s whe Mot PALLEENS, A 6ickLfRdeBY, Uskia two ki nds of

i nks having diffé€rent rared ray absorptivity. The difference between
the The game determination is performed on the basis of a

determination table set in the memory (not shown). As a result
of referring to the determination table, when it is determined

that the player wins (Fig. 39D), points are added to an ID

attribute of the player.

[0262]

<Another Embodiment>

Figs. 36 to 39 are diagrams illustrating an example where
images or moving pictures are directly projected onto the card
arrangement panel by the projector. However, as shown in Fig.
40, the monitor (display) may be separately provided from the
card arrangement panel.

[0263]

Further, as shown in Fig. 41, the sensor unit may have
a rail that is movable in xy directions.

[0264]

Further, as shown in Fig. 42, the sensor unit serving
as an image input unit may be provided such that it can scan
a surface of the guide rail by a driving belt of a stepping

motor, and may read the dot pattern of the medium that is
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infrared ray absorptivity can be made by controlling a carbon conponent
contained in the ink. [0274] Fig. 54 shows an exanple when as at |east two
kinds of inks having different reactivity, two kinds of inks having

different | ray absorptivity are used in all fr ds, that
is, any fr‘%‘%@?@%[ 0275] 107 9-2010-00278 WO 2007/ 0HHEHoonb 5

PCT/ S&006/ 000219 In the present enbodi nent, the structure of the

i nformation output device is the same as that of other enbodi nents. [0276]
In Fig. 54, an ink a has infrared ray absorptivity of about 80%in a peak

wavel ength of 850 nm, and an ink b ha; igfr red ray absorptivity of about

60% i n THEPIIHE Beak LOGRIF gt e §299] °* it T he dot patterns are printed
by using two ﬁhﬂﬁﬁ of 1inks a and b, as shown in Fig. 55, the dot of ink a

that has highinfrared ray absorptivity of about 80%in a peak wavel ength

IS recognize%wto be dar

absorptivity ‘off-ab tlsﬁl(()%/o ?ﬂg%g%‘ga%%ﬁ%ﬁétgﬁ e pgotursgaczoélr??\ggg{e?gr,g;egr |r Sﬁt .
Th, U0ty LU PAULIG L0585 TR B8R L0e 001 PTG R0, PaCter
Gener alk')cydy aotf the game machine. The read result can be displayed
on a monitor of an external television. A memory card can be
mounted on the main body of the game machine. In the memory
card, the scoreline or the parameter of the card, and the images
or moving data may be stored.

[0266]

Figs. 44 to 46 are diagrams illustrating a modification
of the game machine. @As shown in Fig. 45, the card may be
scanned in a horizontal direction.

[0267]

As shown in Fig. 47, the dot patterns may be printed on
both sides of the card, the dot pattern of the bottom surface
of the card may be read by a main body of the game machine,
and the dot pattern of the bottom surface of the card may be
read by a pen-type scanner. Since the same structure is used
in Fig. 48, the repetitive description is omitted.

[0268]

Figs. 49 and 50 are diagrams illustrating a game machine
in which a plurality of cards are disposed in a sensoxr unit

and thus dot patterns of the plurality of cards are

simultaneously read by the sensor unit. As such, the plurality
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the time of fabrication, the dot of the ink b is also copied wthout being
discrimnated fromthe dot of the ink a. Therefore, the noise due to the
ink b perneates into the copied dot pattern, and the reproducibility of

the dot pajyhondtbied e 1 nk a cannot be ensured. As a pepi&ioosbdozios not
possible to raise the security. [0278] Fig. 56 is a diagramillustrating

a case in which three 108 9-2010-00278 WD 2007/ 021249 PCT/ SG20061000219
ki nds of inks, each of which has different peak val ue wavel ength
characteristic of infrared ray absorptivity, are used. [02_79] The ink a
has a peak caavel eagtdinafl t8a8ctmy thed Bl boklasnimy peak phavel gt h of 900
nm and the ink ¢ has a peak wavel ength of 950 nm The dot patterns, are
print ed dfy dahelsi, nkadathls a@andmbénaf0280df Pleanwtidre, ofhehkEfathdat serves as
the infrared ray irradiating unit selectively or overlappingly irradiates
| i ght omiemoiee dakthattesmpsibyteqi ng an LED- A havi ng wavel engt h
characteristic of 850 nm an LED B having wavel ength characteristic of 900
nm and an- LEDo€ehavi ng wavel ength characteristic of 950 nm Figs. 57A to
57C show darkness and brightness of the dot in a case in which light is
selectively @Inr@ddisateskebyhasiangstdmwe EED-iA tbe tdamelkisiCngd 0281
moving slightly in a longitudinal direction. As shown in Fig.
52, a transparent card case for accommodating a plurality of
cards at slightly shifted locations may be prepared. Fig. 51
is a diagram illustrating dot pattern forming surfaces of the
used card.
[0270]
Further, as shown in Figs. 53A and 53B, instead of the
card, the medium may be a figure that has a bottom surface on
which dot patterns are formed. The stage is formed in a
circular shape, and the top surface of the stage serves as the
stage surface on which the figure can be disposed. On the stage
surface, the glass plate and the IR filter are laminated. In
an inner space of the stage, IRLEDs, dispersion filters, and
a sensor unit are provided.
[0271]
As such, even when the figures are used instead of the
cards, output information according to the locations of the
figures, the directions of the figures, and the distance

between the figures on the stage surface, for example, words

may vary. For example, a conversation when figures are placed
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Fig. 58 is a diagramillustrating brightness of the dot in a case in which
printing is perfornmed by overlapping the inks a, b, and ¢ with respect to
the lattice point dots (four corners). As such, since the lattice dots are

printed bwwahborobls., even when light is irradiated bypap¥cieséhoood! y the
| attice point dot may be obviously recognized. For this reason, if the

| attice point dot is recognized, the location of the lattice point dot may
be stored in the nmenory, and thus even the light 109 9-2010-00278 WO
2007/ 021249 PCT/ S&2006/ 000219 source is changed, the reading efficiency

can be iimpravedo £a8282H FiPnvedhat Sod whieadfpdNriibliuskrald pUadegase i n which
a first ink (ink a) having a small peak value of infrared ray

absor pt iivi bacland backmad} baadelrenghh ransl < chesordtl LakohiveksBtiohavi ng a
| arge peak value ofinfrared ray absorptivity and a |arge wavel ength are

used. [@283knthn tAtethieseinte, eohodiirertioad énfuhar edytays et tie region
| ight source (first illumnation unit), and a second illumnation unit
(LED- A) dds¢aprepasiatenThaesetpntks ikl tiié nairdcoBsUbhét iih sukt abée for a
wavel ength (in this case, 850 nm in which the infrared ray absorptivity
of the fifr she ¢aud iidlhsgheted HanrFigf rar,edndayhadscipldeckypoiot he second
ink. [0284] Figs. 60A to 61B are diagrans illustrating recogni zed degrees
of the dbeseofhenlhrbd nimiarted.ray entire region |ight
[0272]
<Embodiment with Changed Infrared Characteristic>
Figs. 54 to 68 are diagrams illustrating an embodiment
when one system of dot pattern or a plurality of systems of
dot pétterns of two or more of systems of dot patterns formed
of at least two kinds of inks having different reactivity,
printed on the medium, are selectively or overlappingly read.
[0273]
Fig. 54 is a diagram illustrating an example when dot
patterns are formed by using two kinds of inks having different
infrared ray absorptivity. The difference between the
infrared ray absorptivity can be made by controlling a carbon
component contained in the ink.
[0274]
Fig. 54 shows an example when as at least two kinds of
inks having different reactivity, two kinds of inks having
different infrared ray absorptivity are used in all frequency

bands, that is, any frequency.

[0275]
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source is turned on (Fig. 60A and Fig. 61A), and when the LED-A is turned
on (Fig. 60B and Fig. 61B). [0285] As can be understood fromthese
drawi ngs, when the infrared ray entire region |ight source is turned on,
the ink bwbawrngizthe high infrared ray absorptivity iBcrscogmozad to be
dark, and when the LED-A is turned on, the ink a having the high infrared
ray absorptivity in a wavelength of 850 nmis 110 9-2010-00278 WD
2007/ 021249 PCT/ S&0061000219 recogni zed to be dark. Further, when the
inks a and b are printed to overlap each other with respect to the lattice
poi nt dot, even Wenpaagehi glembodimerti s thgr nedreeitutcheofattice point dot
is recogni zed to be dark. [0286] Further, in the present enbodiment, as
shown i Arfiogmasgpn oafppihk deaticag i |Ergespeakagalth@tofof nekhered ray
absorptivity and a small wavel ength may be used as a first ink, and an ink
havi ng #meglimepeéak val ue of infrared ray absorptivity and a |arge
wavel ength may be used as a second ink. [0287] Figs. 62 to 64 are diagrans
illustrating a%éédtrol nmethod in a case in which a single infrared ray
irradiating light source whose wavel ength characteristic varies is used,
when the ink$naFkhd 34, aachnlbfa disiscAnhaarel f1as elsoppik vieY e?®ngt h
characteristic, are used. [0288] ,
about 80% in a peak wavelength of 850 nm, and an ink b has
infrared ray absorptivity of about 60% in the same peak
wavelength.
[0277]
When the dot patterns are printed by using two kinds of
inks a and b, as shown in Fig. 55, the dot of ink a that has
high infrared ray absorptivity of about 80% in a peak wavelength
is recognized to be dark, and the dot of ink b that has low
infrared ray absorptivity of about 60% in a peak wavelength
is recognized to be bright. The dot formed by the ink b is
assumed as a false dot, and a dot pattern having the meaning
in only the dot formed by the ink a is formed. Generally, at
~ the time of fabrication, the dot of the ink b is also copied
without being discriminated from the dot of the ink a.
Therefore, the noise due to the ink b permeates ihto the copied
dot pattern, and the reproducibility of the dot pattern by the
ink a cannot be ensured. As a result, it is not possible to
raise the security.

[0278]

Fig. 56 is a diagram illustrating a case in which three
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As shown in Figs. 63 and 64, by changing the wavel ength characteristic,
recogni zed degrees for the inks a and b may be different from each ot her.
[ 0289] Figs. 65 to 67 are diagrans illustrating variation of the dot

recogniti mhen using inks a and b with dlff vel ength
charactersg? :ﬁge infrared ray irradiating |light sources @@%gz and LED-B

suitabl e for the inks 111 9-2010-00278 WD 2007/ 021249 PCT/ SG006/ 000219 a
and b, and an infrared filter transmtting only the infrared I|ight by the
LED-B. [0290] As such, the filter that selectively transmts the infrared

wavel erkgtrllasgc{f .tuggs ! Qgclpok%vhli%ﬁq‘:aspél§%ﬂ Pedil 981ue RBvanength the filter

is selectiv I'sposed, and the dot recognition degrees by the inks a and

b may t&%aq ER’.@E.@Q%lé rcg”mln%@g?egt P§§ aﬂ%%lxrl%yg aBb8 wsed@ di agram

|IIustrat|ng an exanpl e of the dot™ pattern in a case in which the two
kinds of dotsgpssng the difference between the infrared ray wavel ength
characterlstlcs by the above-described inks are selectively adopted.

[0292] . For examylie, Hida SSShave18n688 & B5BMIGhtnbem benasw ki nds of
dots having the different infrared ray absorpt|V|ty

a peak wavelength of 900 nm, and the ink c has a peak wavelength

of 950 nm. The dot patterns are printed by the inks a, b, and

c.

[0280]

Meanwhile, the LED that serves as the infrared ray
irradiating unit selectively or overlappingly dirradiates

» i”ight ongo the dot pafterns by using an LED-A having wavelength
characteristic of 850 nm, an LED-B having wavelength
characteristic of 900 nm, and an LED-C having wavelength
characteristic of 950 nm. Figs. 57A to 57C show darkness and
brightness of the dot in a case in which light is selectively
irradiated by using the LED-A to the LED-C.

[0281]

Fig. 58 is a diagram illustrating brightness of the dot
in a case in which printing is performed by overlapping the
inks a, b, and c with respect to the lattice point dots (four
corners). As such, since the lattice dots are printed by all
inks, even when light is irradiated by any LED, only the lattice
point dot may be obviously recognized. For this reason, if

the lattice point dot is recognized, the location of the lattice

point dot may be stored in the memory, and thus even the light
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are recogni zed, as described in Figs. 54 and 55, the dots printed by the
ink a and recogni zed to be dark (dots printed to be dark in Fig. 68), and
the dots printed by the ink b and recognized to be bright (dots hatched in

Fig. 68) ayBephpssively read. In Fig. 68, the dots spyeshaeamdelty O are
selected. That i1s, the selection table is set on the nenory of the

i nformati on output device, and for exanple, in the lattice block of Fig.
68, the dot of the ink a is selected in 112 9-2010-00278 WD 2007/ 021249
PCT/ SG2006/ 000219 a lattice region of the left of an upper stage, the dot

f the 4] ' dyq it 1] f=To]! - f th
0 e shiked iéf&ﬁ}r‘r“g@d‘? thQ_PeAcgllr{eg'C%ggﬁﬁng@¥oéar} he GERLBLeQf the upper

stage, the dot o eink ais s inalattice region of the right of
the upper stagggdhe dot of the ink b is selected in a lattice region of
the center of a mddle stage, the dot of the ink ais selected in a

lattice regi of Of 5HR8 74 QMg Rm 1§ DEs M Al Ry $1898.inl G HOL MAfrsthe ink b is

selected in a lattice region of the l[eft 'of a | ower stage, the dot of the

ink a isnkseligkt et i Rafy At b %ﬁlaﬁ?tgicf%h]@fviﬂ?e cgpt ahrphrbhe daguer stage,
and the dot of the ink bis selected in a lattice region of the right of

the | owghsste@Eritd P bl 8 M1 FBSfOlS e d sed&Iidvehy (Badb)As such, the
dots are read on the basis of the selection table such that correction

i nformhiemhd S fliafrgfe QN PULILdri fRSEBEQT By IalbsbepPPsstPlnd @ ensure very
high security. [O 93F In the above-descri bed description, the case in
whi ch  1arge wavelength are used.
[0283]
In the present embodiment, an infrared ray entire region
light source (first illumination unit), and a second
‘illumination unit (LED-A) are prepared. The second
illumination unit is suitable for a wavelength (in this case,
850 nm) in which the infrared ray absorptivity of the first
ink is higher than infrared ray absorptivity of the second ink.’
[0284]
Figs. 60A to 61B are diagrams illustrating recognized
degrees of the dots, when an infrared ray entire region light
source is turned on (Fig. 60A and Fig. 614), and when the LED-A
is turned on (Fig. 60B and Fig. 61B).
[0285]
As can be understood from these drawings, when the
infrared ray entire region light source is turned on, the ink
b having the high infrared ray absorptivity is recognizedvto
be dark, and when the LED-A is turned on, the ink a having the

high infrared ray absorptivity in a wavelength of 850 nm is
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the dot patterns are printed on the card as the nedi um has been described,
but the invention is not limted thereto. For exanple, instead of the dot
patterns, a RFID chip shown in Fig. 69, a magnetic recording unit nmade of

magneti c I own in Fig. 70, and an IC chip shqw&' i 1 may be
conplexly§$%a@ﬁ§n?n the card. [0294] The conposite car "%@ﬁ%%“? e storage

unit is used, and 113 9-2010-00278 WD 2007/ 021249 PCT/ SG006/ 000219 thus
the score of the player may be stored. [0295] Fig. 72 is a diagram
illustrating a specific exanple of a \Wack-A-Mle gane machi ne using the

enmbodi n?@;:ogltli%%g td- r}:vveergair%n’ h'zeirﬂéwé\%gi:ﬁpg_ %?ésé Sa%:c} ibo e vi ew

illustratin stage surface o e gane nachine. [0296]

In the Egéﬁ@%‘ﬁ +8n 'fg%g%écyggfﬁg@g&%mse 2P PLEd QR4 -8 Rurfiace of a

;
hamrer y the pla er, on the Ttransparent sheet of the stage

sur f aC?dB’B?.tevie% &Q%%EQyEI}/D gglt\'\@é)ﬁrece Eglt?]rrnea. %C%EEQL%QQ188|&§§&_§H a field of

grass is printed, projection portions are provi at severa

| ocatiops:ofs tdetiage sUrfacg, s shown in Fig. 73, in the nole

projection portioh, a dispersion filter is inserted, instead of a
transparent sfipaig) ayer coated by a white color and a CWK ink [layer that
does not contain carbon. In addition, a glass plate or a transparent plate

made of acryligri9fed hen IthE%ﬂe%egit%?&)%@_dLment, as shown in Fig. 59B,
an ink having a large peak value of infrared ray absorptivity
and a small wavelength may be used as a first ink, and an ink
having a small peak value of infrared ray absorptivity and a
large wavelength may be used as a second ink.

(02871 - .

Figs. 62 to 64 are diagrams illustrating a control method
in a case in which a single infrared ray irradiating light
source whose wavelength characteristic varies is used, when
the inks a and b, each of which has different peak wavelength
characteristic, are used.

[0288]

As shown in Figs. 63 and 64, by changing the wavelength
characteristic, recogniéed degrees for the inks a and b may
be different from each other.

[0289]

Figs. 65 to 67 are diagrams illustrating variation of
the dot recognition degree when using inks a and b with
different peak wavelength characteristic, the infrared ray

irradiating light sources LED-A and LED-B suitable for the inks
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on the CWK ink |ayer that does not carbon and the dispersion filter.
[0297] In the nole projection portions, the characters of the noles are
randomy projected fromthe bottomsurface of the stage by the projector

per predetwpRaRRsizid Me. I n a case in which the characg@nse2086dodrge Mol es are
proj ected, when the surface of the hamer is |ocated on the nole

projection portion, 114 9-2010-00278 WD 2007/ 021249 PCT/ SG2006/ 000219 the
dot pattern of the hamrer surface is read by a sensor unit provided in the
space bel ow the bottom surface of the stage. In this case, the dot pattern
i s anal yzedd lBnadngemvertfetrdadttoltér eedasvat tiehgsehl i aahedshrdwadrer surf ace,
and the score is added by the ganme m croprocessor unit. Further, in a case
i n whi chLighhebghanacteEr-s3.0f the noles are not projected in the nole

proj ection portions, even when the hammer surface is |ocated on the nole
proj ection pofo2sm] the score at this tine is not added. Further, when the
nol e characters are not projected in the nole projection portions, the
sensor unit nAy bechpr ageamigadesuchat hatléebei sehgot ramsiti tdoeshanot perform
the 1imaging process of the dot pattern. [0298] As described above, the

di f f er eninfoadedvied welergrod pfi thednkab ideisdot. pas tdrawe fiorFeyery hanmer
surface. When a hammer for a high-level player (a hamrer where a dot

pat t er n @neindatii hgtha Todeewadlsueefiort avdiyghiilspweledpl apérthe goti nted on a
hamrer :
recognition degrees by the inks a and b may be different from

each other.

[0291]

Fig. 68 is a diagram illustrating an example of the dot
—ﬁétterg in a case in which tﬂe.twépkindsyéf dots using the
difference between the infrared ray wavelength
characteristics by the above-described inks are selectively
adopted.

[0292]

For example, Fig. 68 shows a case in which when the two
kinds of dots having the different infrared ray absorptivity
are recognized, as described in Figs. 54 and 55, the dots
printed by the ink a and recognized to be dark (dots printed
to be dark in Fig. 68), and the dots printed by the ink b and
recognized to be bright (dots hatched in Fig. 68) are
selectively read. In Fig. 68, the dots surrounded by O are
selected. That is, the selection table is set on the memory

of the information output device, and for example, in the

lattice block of Fig. 68, the dot of the ink a is selected in
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surface) is used in a gane, the gane mcroprocessor unit that has read the
dot pattern of the surface of the hamrer for the high-Ilevel player
performs control for reducing the projection time of the characters of the

ol es at t§20dPhA243" O] ection portions with respect topdhesRéRofss Or, such
that a degree of difficulty of the ganme is raised. [0299 In the

above-descri bed description, the dot patterns are 115 9-2010-00278 WO
20071021249 PCT/ SG006/ 000219 forned on the hammer surfaces. However, the
dot patterns may be printed on the cards, or the dot patterns may be

printed, ondihe POLigMFUEh@CRS ©Ohr theubbal RRgel 0800]aot Belthe
above-descri bed enbodi nents, as the nedia, the  cards, the figures, the

hamrer s; fQr, 8s galect88d it ha dihechaus onbsernexemldd bedneThgddi fferent ink
characteristic or the irradiation ITght of the different characteristic is

used, apfaglherel@ et b¥itie Ofnit he jdotepati&d N & WadeRceWRbgibd esults in
raising the security. Therefore, the invention nmay be applied to the

count er b @il PF £UEANLE RGSSHBECLLHBE] *neSithoAsha {Adb i AsEBEdEdd cat e
(identification certificate, and a passport), an exchange ticket for

noney, antd ClRled c@nfedieh IdKeneFUERREF of ANYiNR: Gftalges REbRidiwg, the
magnetic storage unit, or a nenory conposed of an IC chip may be built in
the coustefd®iink Br ey ydiRG csUbhest1dmdica. r&§BO]of the right of

fhe middle stage, the dot of the ink b is selected in a lattice

region of the left of a lower stage, the dot of the ink a is

selected in a lattice region of the center of the lower stage,

and the dot of the ink b is selected in a lattice region of
- 't.l'le-‘right of the "]._ower sfag;a. In this way, the dots are

selectively read. As such, the dots are read on the basis of

the selection table such that correction information is first
‘outputted. Therefore, it is possible to ensure very high
security.

[0293]
In the above-described description, the case in which

the dot patterns are printed on the card as the medium has been
described, but the invention is not limited thereto. For
example, instead of the dot patterns, a RFID chip shown in Fig.

69, é magnetic recording unit made of magnetic stripes shown

in Fig. 70, and an IC chip shown in Fig. 71 may be complexly

built in the card.

[0294]

The composite card having the storage unit is used, and
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[ Anot her enbodi ment] (Corresponding to the thirty second aspect of the
invention) Figs. 74A to 74D are diagrans illustrating a case in which the
cards are used as the nmedia. In Figs. 74A to 74D, on the surfaces of these
cards, a kiyodo®hz@dt runp as a picture (correspondi ng pEr/$c@os/00éd), an
al phabetic letter Iike A (corresponding to Fig. 74B), a two-dinensional
code 116 9-2010-00278 WD 2007/ 021249 PCT/ SG2006/ 000219 (corresponding to
Fig. 74C), and the dot pattern (Fig. 74D) are printed. However, if they are
phot ographed by the imging unit and then reproduci ble as code information
by the thud AiHAIRRePHOCESS I gy nayl bei Stqessi bl e to use any one of
pi ctures, characters, diagrans, codes, and patterns. [0302] The pictures,
t he characterg2ashe di agranms, the codes, and the patterns are printed by
the inks having the infrared ray absorbing characteristic. [03031 Fig. 75
is a perspectrivg VPew bldiugidaat i hjust cerichggampeciddhi erarerlcordi ng to the
present enbodi nent. Figs. 76 and 77 are perspective views illustrating a
porti om ofthbBR-EaMsl gag@Ene nasthiee (OB0¢] thdhemhadindgrodyoéf thike card gane
machi ne has a stage casing, and a projection panel serving as a stage
sur f aceinserftordredand Fig. 73 is a cross—-sectional view illustrating
the stage surface of the Whack-A-Mole game machine.
[0296]
In the present embodiment, dot patterns are printed on
a surface of a hammer held by the player. Further, on the
transparent sheet of the stage surface that is coated by a white
color, a background color of a field of grass is printed, and
mole projection portions are provided at several locations of
the stage surface. As shown in Fig. 73, in the mole projection
portion, a dispersion filter is inserted, instead of a
transparent sheet layer coated by a white color and a CMYK ink
layer that does not contain carbon. Inaddition, a glass plate
or a transparent plate made of acrylic or the like is disposed
on the CMYK ink layer that does not carbon and the dispersion
filter.
[0297]
In the mole projection portions, the characters of the
moles are randomly projected from the bottom surface of the
stage by the projector per predetermined time. In a case in

which the characters of the moles are projected, when the

surface of the hammer is located on themole projection portion,

114
9-2010-00278




on the top surface of the stage casing in a horizontal direction. [0305]
Further, in the casing, an infrared canera serving as an inmaging unit is
provi ded. The bottom surface of the projection panel is photographed

t hr ough t@?o&'ﬂ.o%ﬂmt hat is disposed in an oblique di r[e&ltg(%oﬁgﬁ%; her, a

projector 1S provided in parallel to the infrared canera, an e

mul timedi a 9-2010-00278 117 WD 2007/ 021249 PCTI SG2006/ 000219 informati on,
such as characters, diagranms, images, noving pictures, and the |like, can
be di splayed on the bottom surface of the projection panel through the

< | ocHtEtar R ERRRt T DR 6 A0 e paral Y A e S o s provi ded,
G spl 2y "R NEHaE [ 550 PR T RGP b 1 Fr ol U t6 95 the i nirared
ot or it G pr ot g AEUPE eEhc aRUAVR CE PRIl Uk e ke

i i nEOOTR B PR SR TR 1 TresralTan S e Usuch as the

LTSy TR oL AdeabepobLolL: QL IR NILOM W (ACE OF Wiierstage,  are

Wi same~structure as those shown in Figs.
the characters of the moles are not projected in the mole

projection portions, even when the hammer surface is located
on the mole projection portion, the score at this time is not
added. Further, when the mole characters are not projected
in the mole projection portions, the sensor unit may be
programmed such that the sensor unit does not perform the
imaging process of the dot pattern.

[0298]

As described above, the different code values are printed
as the dot patterns for every hammer surface. When a hammer
for a high-level player (a hammer where a dot pattern indicating
a code value for a high-level player is printed on a hammer
surface) is used in a game, the game rﬁicroprocessor unit that
has read the dot pattern of the surface of the hammer for the
high-level player performs control for reducing the proj ection
time of the characters of the moles at the mole projection
portions with respect to the projector, such that a degree of
difficulty of the game is raised.

[0299]

In the above-described description, the dot patterns are

115
9-2010-00278



36 to 38. [0309] 1In addition, to the information processing device, on
the basis of the projection inage fromthe infrared canera, the |ocation
information of the card serving as the nmediumon the stage surface, the

di rection ywpharggbion of the card or nedium state infRrn@ddenoseh as a
state of the contact surface 118 9-2010-00278 WO 2007/021249

PCT/ S&G2006/ 000219 between the projection panel surface and the card, and
information of codes printed on the nedium surface are inputted, and the
medi um state information, nultinedia information, such as characters,

| mages, oM 8q.PLGL UEeR. A Lhe | Koy IhAL cROMRoRBNdBOrhe code

i nforma are outpu i splayed on an entire surface or a portion

of the slage. surf age.ncomposed of Ao RG] GelhanmBangl by dietero] ector.

[ 0310] e code inflormation printed on the card is photographed

by the infrared cagera, -ands my tiyedia, Lof ormation, such as sounds,
characteéers, inages or noving pictures, corresponding to the code

infornation,fd%qyﬁplayed on the surface of the stage on which the nedi um
i s disposed, nd "t he di splay production associated with the code

information of, the ¢ard.canshe Jmdenb83tddts Fist A8 héd2a ditagr am
illustrating the card on the projection panel and a display exanple of the
mul ti ”Eggéds, the figures, the hammers for a game, and the like have
been exemplified. The different ink characteristic or the
irradiationlightcﬂfthedifferentcharacteristicjf;used,and
the selectivity of the dot pattern is widen, which results in
raising the security. Therefore, the invention may be applied
to the counterfeit preventing subject media, such as a tag,
a certificate (identification certificate, and a passport),
anexchangeticketfornwney,aticket,andthelike. Further,
any one of the RFID tag, the magnetic storage unit, or a memory
composed of an IC chip may be built .in the counterfeit
preventing subject media.
[0301]
[Another embodiment]
(Corresponding to the thirty second aspect of the
invention)
Figs. 74A to 74D are diagrams illustrating a case in which
the cards are used as the media. In Figs. 74A to 74D, on the
surfaces of these cards, a kind of a trump as a picture

(corresponding to Fig. 74A), an alphabetic letter like A

(corresponding to Fig. 74B), a two-dimensional code
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information. In this case, marks indicating the card waiting regions are
di spl ayed at the player side, and the cards are disposed in the waiting
regions in an initial state of a gane. The top surface of a tank is
printed onwdb@7stnisace of the card, and the code i nfopdBécRNs/@b210he tank
is printed on the back surface of the card as the dot pattern shown in !
Figs. 16 to 27. 119 9-2010-00278 WO 2007/ 021249 PCT/ SG2006/ 000219 [0312]
If the player noves the card fromthe waiting region, the noving state is
phot ographed by the infrared canmera, and the novenent of the card is

recoani fed RN hOTOL A 0f 4ch! OGES N0 devheeroM Liis biapp, fhe

arrange nove the card can be réecogni zed by nethods shown in

Figs. 28 10, 86ql Oﬁ%élevel:{‘ itfhx‘?h'xpttdgérﬁatét% -BpREASS) e GGy t he

arrangenen or novenent state o e card’i s recogni zed, and i nage or

Tovi NG | pLCtUES LT AL OSNG d S, @ssaaLal Akt ilche By r angenent

| ocati on or e operati state 1's rea roma storage device (hard disk

device {10k SR deo Mo SGAUERL L alilys caldlliahedro WUl adlslayed on the

proj ection paneél roug projector.” At this time, inage or noving

Pi CL U 6§ 3 TR LRD.-COFLESPQDS,rch ABoh8BOCRI chigfills from the tank or an

i mage esert dusts en the tank noves in the desert, and an inage of a
caterpillar (hrgeg remaining in the desert. These images are associated

The pictures, the characters, the diagrams, the codes,
and the patterns are printed by the inks having the infrared
ray absorbing characteristic.

{0303]

Fig. 75 is a perspective view illustrating a card game
machine according to the present embodiment. Figs. 76 and 77
are perspective views illustrating a portion of the card game
machine.

[0304]

The main body of the card game machine has a stage casing,
and a projection panel serving as a stage surface is formed
on the top surface of the stage casing in a horizontal
direction.

[0305]

Further, in the casing, an infrared camera serving as
an imaging unit is provided. The bottom surface of the
projection panel is photographed through the mirror that is
disposed in an oblique direction. Further, a projector is

providedingmrallelix)théinfraredcamera,andthenmltimedia
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with the cards, and projected onto the peripheral portions of the cards.
As a result, when the card gane is perforned, the realistic sensation of
the gane can be raised. [0314] Figs. 85 to 87 are diagranms illustrating
di fferent woubdriomeed a i nformation. That is, on the surPEREG906/G0bHE9
proj ection panel, an instruction necessary when the gane is 120
9-2010- 00278 WD 2007/ 021249 PCT/ S&0061000219 perforned, such as 'attack a
B point' , or the score or paraneter of the gane varied by the cards or the
figures disposed on the 'projection panel, such as "HP + 50', "MP - 20',
and theihkkemat L) beici spl ayedacseesFi giafbms t hindygdd ,oomwdingpl ay of the
statenent of the figure of 'Does shadow of A act?' are nmade (see Fig. 86),
and t hepiBstree) baa thrdiCrd ) r@nthe ddepeapad canthe bloé tpoveneRicedest i nat i on
of the card (see Fig. 87) can be displayed. [0315] As such, the
ar r angesenth@rpoprsctibanpansl ritatduh ahet hérroedi umis made by the
mul timedia information di splayed on the projection panel surface, and thus
t he medi um capoimsleasily operated. The stage effect of ‘the gane or the
| i ke can be raised. [0316] Further, the information processing device
out puts i nf orumittiean dindi€ at Bagpploe ithdaraches sde dhayedine platgges or  novi ng
pi ctures associated with the card or figure at the

is located with respect to the projection panel, the display

is provided, and the player can play a game while viewing the

projection panel and the display at hand.

[0307]

Although not shown in Figs. 75 to 77, the infrared camera,
the projector, and the displ;y may be connected to the
information processing device, such as a personal computer and
the like, so as to be controlled.

[0308]

Further, although not shown in the drawings, in the
casing, the infrared ray irradiation units, such as the IRLEDs,
that irradiates light onto the bottom surface of the stage,
are disposed with the same structure as those shown in Figs.
36 to 38.

[0309]

In addition, to the information processing device, on
the basis of the projection image from the infrared camera,
the location information of the card serving as the medium on
the stage surfacé, the direction information of the card or

medium state information such as a state of the contact surface
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| ocations that do not overlap the contacting surface of the recoding
medi um or the card previously disposed on the projection panel surface.
[0317] For exanple, when the plurality of cards are disposed on the

surface of jegction panel, the multinedia infor i indicating
characterQYBB?ggégﬁi, i mges, noving 121 9-2010-00278p€@$§%8g¢ﬁ?§249
PCT/ S&006/ 000219 pictures, or the |ike can be displayed at the | ocations

shifted fromthe disposed cards (see Figs. 85 and 87). It can be
achi eved, when the information processing device can recogni ze the | ocation

Fur  here P arhet Bas B0) StHeT | BARGL (S0P Rary 3 DoftoM 0rtace on whi ch
oI | QuE TR ST P REIEE o AT a TSR AL FOR LT RbF Ear g Shafacters, |
ocat | ! GRERBCLHE o SEPa oy gUFE TE oSt TP Reg  hheh vt eved 17 om
o, O L1 (SR L ESkeq | O8H8ng Rt | Dl otaat fp Lhat 1
L T At B P Bt S RO AR o
displayed on an entire surface or a portion of the stage surface
composed of a projection panel by the projector.

{0310}

As such, the code information printed on the card is
photographed by the infrared camera, and multimedia
information, such as sounds, characters, images or moving
pictures, corresponding to the code information, is displayed
on the surface of the stage on which the medium is disposed,
and the display production associated with the code
information of the card can be made.

[0311]

Fig. 78 is a diagram illustrating the card on the
projection panel and a display example of the multimedia
information. In this case, marks indicating the card waiting
regions are displayed at the player side, and the cards are
disposed in the waiting regions in an initial state of a game.

The top surface of a tank is printed on the surface of the card,
and the code information of the tank is printed on the back

surface of the card as the dot pattern shown in Figs. 16 to

27.
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the nmediuminformation, information indicating the characters, the

di agrans, the imges or the noving pictures may be created. [0320] Fig. 95
is a diagramillustrating an exanple of a format of the dot code when

i nfor mati qRohpPlesald N9 the kind of the nedium the mapefi@oodinsadibty of the
medi um and the shape of the nmedium surface, and other information are
contained. Fig. 122 9-2010-00278 WD 2007/021249 PCT/ S&2006/ 000219 96 is a

diagramillustrating an exanple of the mediumthat is defined by the dot
code. [0321] 1In the code information, the nediuminformation indicating
the kind or s e,.0f the nediumis contained. Wen the code information is

phot ogr aphed by the imaging unit, since the information processing device

can recognizetgh§mk%@gyég nRanenef chhe fRsh Whe Whet iy tiggading i nf ormati on

corresponding to the ctode information containing the kind or shape of the

medi um £AQ nﬁcﬁznig}& %}ﬂ%’cé}dis b0323%r a9l d @XARRkLE: n WS USkRgra hewricnf or mat i on

i ndi cat1 ng the nmedium of the figure or the card, in the case of

the figure, words: comased 04 ghanachens zeanphetde sphayeathioror he
proj ection panel surface (see Fig. 86) , and in the case of the card, the

[Sggrzg] CARoLEs di spliavede On alhen ps @iieet | Ofe parehgsnsface nsaerf g. 85).
of the card can be recognized by methods shown in Figs. 28 to
34.

[0313]

In the information processing device, the arrangement
or movement state of the card is recognized, and image or moving
picture information that is associated with the arrangement
location or the operation state is read from a storage device
(hard disk device (not shown)), or sequentially calculated,
and displayed on the projection panel through the projector.
At this time, image or moving picture information corresponds
to an image of a shell from the tank or an image of desert dusts
when the tank moves in the desert, and an image of a caterpillar
trace remaining in the desert. These images are associated
with the cards, and projected onto the peripheral portions of
the cards. As a result, when the card game is performed, the
realistic sensation of the game can be raised.

[0314]

Figs. 85 to 87 are diagrams dillustrating different
multimedia information. That is, on the surface of the
projection panel, an instruction necessary when the game is
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Further, when the shape of the nediumor the shape of the nedi um surface
is stored as nediuminformation, an algorithmin which the inaging unit

directly recogni zes the

can be omy§Hseehr2ble i Nformation indicating the characherseobdfo
novi ng pictures, and the like in consideration with the shape

medi um or the shape of the nedium surface can be displayed 123
9-2010- 00278 WD 20071021249 PCT/ S&006/ 000219 on the panel surface. [0324]

Fig. 78 is a diagramillustrating an exanple in which

shape of the medium fromthe photographed i mage

j,guges, the
0%1 t he

the entire surface

of the skagerhsqlsednas tma%k%g IAmvr €9k Qe Lo Ahe BLOLECLLON panel and

the infrared ray photographic r

and

ographi c region

on. As shown in Fig. 79, the projection

panel nay Bg L 9@&4&59 e cRrak st kAo 1%%1“%% ﬁg%?@éeci‘%hft}% Fig. 79)

the infrared ray pho of Fig. 79). [0325]

That i sprbRebBEoRNRIRAL T Ok 61 0fip Of shRe upper shal Tand hee $iké] 1mage or
the noving picture fromthe projector is displayed, and the infrared ray

transm bhhngePAESE1 NMged S(scReihQr Ned) | neide,d 0wk, Rakhiapdothenstill images
or noving pictures are not diSplayed. However, the dot  pattern of the

back suktaceméht tde tGRr ¢:gi3Paseo g st BRAR8KT 6ONS LRI egpaNFLNY
half can be read by the infrared canmera. [0326] |In the structure of

the projeetirny.pape anki @it 8St Pliction indicating the movement and

| ower

the movement destination of the card (see Fig. 87) can be
Qisplayed.

[0315]

As such, the arrangement or operation instruction of the
medium is made by the multimedia information displayed on the
projection panel surface, and thus the medium can be easily
operated. The stage effect of the game or the like can be
raised.

[0316]

Further, the information processing device outputs
information indicating the characters, diagrams, images or
moving pictures associated with the card or figure at the
locations that do not overlap the contacting surface of the
recoding medium or the card previously disposed on the
projection panel surface.

[0317]

For example, when the plurality of cards are disposed
on the surface of the projection panel, the multimedia

information indicating characters, diagrams, images, moving

121
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characters are printed on a portion or an entire surface of the top
surface of the projection panel by using an infrared ray transmtting ink.
Alternatively, the infrared ray transmtting sheet that is printed by

usi ng the woho@fnedss ay transmtting ink may be attachpgrs¢Rddobb2i9As such
the pictures or the characters are previously 9-2010-00278 124 WD

2007/ 021249 PCT/ SG006/ 000219 printed on the top surface of the projection
panel by using the infrared ray transmtting ink, and thus it is possible
to raise the stage effect conmbined with nultinmedia information projected

fromt grg#é%},(\pg%’rs]%g&he[ Q%ﬁ@Lan BUr §N8l1a Jiead RhearRG tiaystdransdd ti ng sheet

is att us e surface of 'the projection panel can protected

from t apRgey; dsheskaf Faged s8yahd agsyi t tingashest is
danaged?ﬁ?f can é§%§§? y exchgﬁged m?th a new one. [0329] Figs. 80A and

BOB ar e, g AGE QWS whbh YS! Aldga200h RebcedBRhl GRlvi 08 XAt @miAs shown in
Fig. de, In the projection panel, an inmage of a cockpit in the tank is

printedy,angdoasgyiSHoWR tRe FLgrd BOB, thBeppbpbectdonppadel suegian is divided
into a projection region where the printing is not perforned, a

sem - pr oj eGLi PN L £GIPriWhese the infrared ray transmtting printing is
performed and the overl appi ng projection can be perforned, and a

non- proj ectiofpiggi on where the infrared ray transmitting printing is
performed but the projection is not

Further, in the case of the figure (doll) having a bottom
surface on which the code information is printed, when the
player views the figure from the oblique upper side, the
multimedia information indicating characters, diagrams,
images, moving pictures, or the like can be displayed at the
locations where the shadow of the figure is not formed, when
viewed from an eye line (see Fig. 85).

[0319]

Further, in the dot pattern that is printed on the medium
surface of the card or the figure, medium information that
indicates a kind of a medium, a shape of the medium, or the
shape of the medium surface is defined, and on the basis of
the medium information, information indicating the characters,
the diagrams, the images or the moving pictures may be created.

[0320]

Fig. 95 is a diagram illustrating an example of a format
of the dot code when information indicating the kind of the

medium, the material quality of the medium, and the shape of

the medium surface, and other information are contained. Fig.

122
9-2010-00278




perfornmed. [0330] As such, the still inmages or the noving pictures are
projected onto the sem -projection region and the projection region by the
projector, and thus it is possible to produce the realistic sensation

accordingéygé%gﬁgﬁhpgress of the card 125 9-2010-0027§U¥$%%@9%§£31249

PCT/ SG200 gane. [0331] Fig. 8l1Ais a diagrami strating a
sectional structure of each region in the projection panel. As shown in
Fig. 81A, in the non-projection region, on the top surface of the

proj ection panel, the non-projection/infrared ray transmtting printing is

perfor by_using the ink that does _ not, transm : [seGtion light,
and thgﬁgﬁﬁeaii%?é%ﬂghl%%§8tﬁék%ﬁ§h??t?%ﬁ?QiSaﬁﬁﬂgﬁ%%Fﬁp?ﬁgﬁgg:%grforned

t her eon, The nost,. l ayer is coated (or made of a protective
transpaf%nrmxiggp%%? 3Rt ?%§%3urface is protected. Further, in the
seni-project%%gzﬁ gion, the infrared ray transmtting printing is
performed on thétop surface of the projection panel, and the uppernost

| ayer 15 coaugd FUTLhSl. LRbOEPIS) ection (L80LAN. i Mhdiercoating Ts

perfornmed on proj ection Sane 033 In a structure shown in Fig.

818, thearanhie pELNLHAC: SeEt d.o.aliached Lo Jheatapasuriace of the
proj ect’i on panel”. n e non-projectron region, the sheet where the
infrar %J 8¥de information is photographed by the imaging unit, since
the information processing device can recognize the kind or
shape of the medium, the multimedia information corresponding
to the code information containing the kind or shape of the
medium can be outputted.
[0322]
For example, when using the information indicating kind
of the medium of the figure or the card, in the case of the
figure, words composed of characters can be displayed on the
projection panel surface (see Fig. 86), and in the case of the
card, the score can be displayed on the projection panel surface
{see Fig. 85).
[0323]
Further, when the shape of the medium or the shape of
the medium surface is » stored as medium information, an
algorithm in which the imaging unit directly recognizes the
shape of the medium from the photographed image can be omitted.
The information indicating the characters, the images, the

moving pictures, and the like in consideration with the shape

of the medium or the shape of the medium surface can be displayed
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transmtting graphic printing and the non-projection/infrared ray
transmtting printing are perforned is disposed on the adhesive |ayer
formed on the surface of the projection panel in a state in which a

printing syohagRi2e downward. In the sem -projection pegsChoedobassheet
where the infrared ray transmtting graphic printing is performed is

di sposed on the 126 9-2010-00278 WD 2007/021249 PCT/ S&006/ 000219 ',
adhesive layer at the projection panel surface side in a state in which the
printing surface is dowmnward. [0333] Further, in the projection region,

t he sheet kﬁ attacged %o the projection panel with the adhesive | ayer

t her ebetteen'® PAESsuEH 35T all the regions, the sheet is disposed on the
upper nost Iayﬁ@ g?d thus the surface of the projection panel can be
protected fro ?ﬁ damage. [0334] Figs. 83A to 83D are diagrans

illustrating cases.in which a fr esignating the projeciion region
proj ected by %ﬁg' E?d?%é&%%a%Fa?héiE?S §§ﬁgﬁ§t?ﬂge¥?ﬂ?%ﬁo b Eé%ﬁ%rs of the

prol oot L50LOD SLE BLLRGS, A0 e, L9Rusil (08 gl Lhenn prgi st on panel
RS U B SOV RLRVAAEC A0 HUE O SH 356 S0 L g ol ection
frame ot bhg,marks LAGLEAEL N OWo CUNETS A2 tRbQ) §SHET Q08 Ope
divided into the projection region (upper half of Fig. 79) and
the infrared ray photographic region (lower half of Fig. 79).
[0325]
That is, in the projection region of the upper half, the
still image or the moving picture from the projector is
displayed, and the infrared ray transmitting printing is
performed in the lower half and the still images or moving
pictures are not displayed. However, the dot pattern of the
back surface of the card disposed in the portions corresponding
to the lower half can be read by the infrared camera.
[0326]
In the structure of the projection panel, pictures or
characters are printed on a portion or an entire surface of
the top surface of the projection panel by using an infrared
ray transmitting ink. Alternatively, the infrared ray
transmitting sheet that is printed by using the infrared ray
transmitting ink may be attached.

[0327]

As such, the pictures or the characters are previously
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the projection panel fromthe projector. The designated projection region
and the projection region of the projection inmage, that is, marks of them
are corrected such that they align wth each other. [0336] Thereby, it is

possi bl e tpo8@Skigscorrect (calibrate) 127 9-2010- oozggngghﬁggah921249
PCT/ SG2006/ 000219 the deviation of the projector with respect to

projection panel. [0337] Fig. 84 is a diagramillustrating a state in
which the dot nmark designating the four corners of the region for

phot ographi ng the infrared inage is printed on the top surface of the
proj ectian

the inf she . th
|nfraréHlP§§ 8%0?%?&6%’%%r%?%§3%fQ%¥h5§%ﬁg%rn%?%%n p?g)egflﬁglzglt ©
recogni 0%881:35%%%%%;/ atr?ssmﬁ%ctfn@e Quran(éoEﬂmgésltont;r@s%létgf the dot

mar ks Heon Fared Canmera eterm nes whet her the

coor di nat.es our. corN h it o t he corner
i nf or Imﬁa] gL %%get ogr ap%&ﬁbﬂ@d 1 ﬁui@ﬂiﬁ?&%%d% @3 on

I'C Teéegion previous stored in the storage
unit, and allog§fthe resul &nfq@%atlon and t he adjustment instruction

|nfornéFxﬂeCt8 “ai's F %ye e projection panel by the projection

unit. Spele%ﬁgEbi as shown in Fig. 84, the character information
instructing t dj ustnent of the deviation can be displayed on the

proj ection Further, the infrared ray transmitting sheet is attached,
and thus the surface of the projection panel can protected from
the damage. Even when the infrared ray transmitting sheet is
damaged, it can be easily exchanged with a new one.

[0329] )

Figs. 80A and 80B are diagrams illustrating another
application example. As shown in Fig. 80A, in the projection
panel, an image of a cockpit in the tank is printed, and as
shown in Fig. 80B, the projection panel region is divided into
a projection region where the printing is not performed, a
semi~-projection region where the infrared ray transmitting
printing is performed and the overlapping projection can be
performed, and a non-projection region where the infrared ray
transmitting printing is performed but the projection is not
performed.

[0330]

As such, the still images or the moving pictures are
projected onto the semi-projection region and the projection
region by the projector, and thus it is possible to produce

the realistic sensation according to the progress of the card
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panel as follows: (1) Please rotates an infrared canera at the right side
by 10. (2) Please reduces a photographic region of the infrared canera
downward by 5% (3) Please noves the infrared canera at a right side by 2
cm (4) PlwassyooRyes the infrared canera downward by geisclobgdobas ,
nunerals surrounded by () refer to nunerals surrounded by circles in 128
9-2010- 00278 WD 2007/ 021249 PCT/ S&006/ 000219 the correspondi ng draw ng.
[0339] Figs. 82A to 82C are diagrans illustrating exanples of printing
the projection region instructing frane and the photographic |ocation
correctjon dot mark for correcting the deviation of the projection panel
wth ré%pect to the prOjector and the infrared canera. Fig. 82Cis a
dlagran1|IIuZ a correcting transparent sheet used when the
projection r glon |nstruct|ng frame and t he photographic |ocation

correction erances dofs Sk A1 fudiQla kgt 8dceRohdie sRE@ieatéon panel or
t he |nfrared%? ygﬁghﬁ%%1tﬁ%Q%§ sheet . ﬁ1 pﬁls case, after the correction,

the cory fegg{;ﬁgfet%%asg?&%et SIRRL {TRYp ST e TRY Sthowrl 03489 Fous, 88 to 94

illustrate ation or operation of the card or the figure on the

proj ecty Onﬁ@@”ﬁ&n%r%é&ﬁ'&ﬁd r Qi chECQ@NI @icNgrdhesur %41 Ehg. 88 is a
dlagran1ll ustrating a grid tapping operation of the nediumon the surface

of the p[}ro%]e%%rllogn p%@ﬁgl, the non-projection/infrared ray
transmitting printing is performed by using the ink that does
not transmit the projection light, and then the infrared ray
transmitting graphic printing is performed thereon. The
uppermost layer is coated (or made of a protective transparent
sheet), and the surface is protected. Further, in the
semi-projection region, the infrared ray transmitting
printing is performed on the top surface of the projection panel,
and the uppermost layer is coated. Further, in the projection
region, only the coating is performed on the projection panel.

[0332]

In a structure shown in Fig. 81B, the graphic printing
sheet is attached to the top surface of the projection panel.
In the non-projection region, the sheet where the infrared ray
transmitting graphic printing and the non-projection/infrared
ray transmitting printing are performed is disposed on the
adhesive layer formed on the surface of the projection panel
in a state in which a printing surface is downward. In the
semi-projection region, the sheet where the infrared ray

transmitting graphic printing is performed is disposed on the
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that is, an exanple when XY coordinate information and/or code information
calculated in the sane region as the |ocation whether the nediumis
di sposed or in the designated region is read many tines in the

pr edet er m‘pﬁg%%ﬁg‘w Fig. 88A shows an exanple of a c f]éjr/s&iogﬁ/oﬁﬁg shows a

handl e whic as an adhesive layer to be freely attached to or detached
fromthe surface 129 9-2010-00278 WD 2007/ 021249 PCT/ SG006/ 000219 of the
card (surface opposite to the back surface on which the dot pattern is
printed), and Fig. 88C shows an exanple of the figure. [0342] Wen the

grid tappi ng operation t he, cal rd or_the figure _.i rf on the
surfacédg'le gﬁ‘e’ 5YEEett g% Jfonr%?ngl CHE T RT rsérd%dﬂgangﬁg@érieads t he dot
pattern prhnted on the back S rface 0 the ard or the bottom surface of

the figor ¥P15RdtES &ogiiinds SPhe2 G0t 2 ote¥ " *ffien, when the brightness of the

reflective "9§§3 y the infrared canera vary in a range of the sane bottom
surface shapé he shape of the bottom surface of the nedium the

i nformati on p I 0cessi n evi ce, er mnes t ord d¢ gggé(@g operation
i s perforned Bﬁt?ﬁe % §&€”Qﬁ ﬁﬂ?re T%%t?%% pgﬁg E perforns the

rocess. LTSN 0 LGNS, S BT (A mramlpotguges (0
twi st %s rS%.tC (,)nln Lx?fd'tl]le regions, the sheet is disposed on the

uppermost layer, and thus the surface of the projection panel

can be protected from the damage.

[0334]

Figs. 83A to 83D are diagrams illustrating cases in which
a frame designating the projection region projected by the
projector or marks designating the four corners of the
projection region are printed on the top surface of the
projection panel or the infrared ray transmitting sheet.

[0335]

As such, the frame or the marks that are previously
provided on the top surface of the projection panel or the
infrared ray transmitting sheet are used as earmarks, and the
frame or the marks indicating four corners are projected onto
the projection panel from the projector. -The designated
projection region and the projection region of the projection
image, that is, marks of them are corrected such that they align
with each other.

[0336]

Thereby, it is possible to easily correct (calibrate)
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The grid tw st operation corresponds to an operation for rotating the
medi um on the basis of any |ocation of the nmedium surface on the surface
of the projection panel. In this case, the rotation angle of the nmedi-.um
Wi th respeghh@pihe direction of the imaging unit or pdeschegmond the
rotation angle is repeatedly recognized in a predetermned tine, and the
130 9-2010-00278 WD 20071021249 PCT/ SG006/ 000219 i nformati on processing
device determnes that the grid twist operation is perforned and perforns
a process corresponding to the operation, for exanple, a process of

i ncrea r 0 dot E8345 prbhgct®6nis a di agram
|IIustréf?ﬁ%Vlg@¥$gg%qﬁgaErgjggg§gﬁP§% §g%$46] The 5r|3 sliding operation
can be dq&ggn1ned by sliding the nediumon the surface of the projection
panel ifn a'circular shape and recognizing the trace of the XY coordinate

i nformation %ggv&ated in the predetermned tine in a substantially

circul ar shag en the informati on processing device determ nes that the

orid sl iding;qgerali,on, &s.perf Autederhbend bf etaBti On yiriateshing device
perforns a process correspondlng to the grid sliding operation, for

exanpl &, @ﬁéﬂ?eéésiqnaltri%eaéiéﬁgf@\;ﬂoaé@mlef of shamgegiskilfbr [0347] Fig.
91 shoms grid scrolling operation

photographing the infrared image is printed on the top surface

of the projection panel or the infrared ray transmitting sheet

by using the infrared ray absorbing ink.

[0338]

The information processing unit recognizes the
mc_:oordinates of the four corners on the basis of the dot marks
photographed by the infrared camera, determines whether the
coordinates of the four corners are at the same locations as
the corner information of the photographic region previously
stored in the storage unit, and allows the result information
and the adjustment instruction information to be displayed on
the projection panel by the projection unit. Specifically,
as shown in Fig. 84, the character information instructing the
adjustment of the deviation can be displayed on the projection
panel as follows: (1) Please rotates an infrared camera at
the right side by 10°. (2) Please reduces a photographic
region of the infrared camera downward by 5%. (3) Please
moves the infrared camera at a right side by 2 cm. (4) Please
moves the infrared camera downward by lcm. Further, numerals

surrounded by () refer to numerals surrounded by circles in
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[0348] The grid scrolling operation is determined by recognizing the trace
of the XY coordinate information calculated in a predetermned tine as a
substantially straight 1ine shape, by the straight-1ine-shaped scrolling

oper ati on w@hoobpA2458di um on the surface of the projectpOps@AGoo¥IEN 131
9-2010- 00278 WD 2007/ 021249 PCT/ S&0061000219 the information process

device determnes that the grid scrolling operation is perforned, the
i nformation processing device perforns a process corresponding to the
scrolling operation, for exanple, a process, such as attack by the

character designated. b .pl.ayer. [0349] Fig. 92 shows a grid scratching
operatF%ﬁ.coﬁﬁ%%@?m$ﬁgyé%?§l§8fatching operation is deternined by

repeat edl y rﬁggggjzing the traces of the XY coordinate information
cal cul ated i e predetermined tine in a straight |ine shape, by neans of

a repetitive seLalghl pg ERCLAL .0Land NG1URAELAL Y ddindey ogti on panel in
e

a straight IlﬁgsShape. nthe rnformati on processing devi ce determ nes

that the, quid $3Latonlng.oper 3kioBni SnRELAOEIRY, chheel ahar maki on

proceséjlrr‘jrgr1 evi ce p e process corresponding to the grid
scrat chi.n ' f.qr e i &h BLOCRSS: fUCBoBsecEaE@hkat i on of the
ool RRR R Mg 2R

I nstruction-o ay

deviation of the projection panel with respect to the projector
and the infrared camera. Fig. 82C is a diagram illustrating
a correcting transparent sheet used when the projection region
instructing frame and the photographic location correction
reference dot mark are not printed on the projection panel or .

o (tkh‘e :.'L;fra.red. ray transmitting sheet. 1In this case, after the
correction, the correcting transparent sheet may be removed.

[0340]

Figs. 88 to 94 illustrate the manipulation or operation
of the card or the figure on the projection panel or a method
of recognizing them.

[0341]

Fig. 88 is a diagram illustrating a grid tapping
operation of the medium on the surface of the projection panel,
that is, an example when XY coordinate information and/or code
information calculated in the same region as the location
whether the medium is disposed or in the designated region is
read many times in the predetermined time. Fig. 88A shows an

example of a card, Fig. 88B shows a handle which has an adhesive

layer to be freely attached to or detached from the surface
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Fig. 93 shows a grid tilting operation. [0352] The grid tilting operation
is determ ned by recognizing the variation of the inclination of the
mediumwi th respect to the vertical Iine of the projection panel in a

pr edet er miwedoo7iob¥® by neans of a tilting operation opct/beone@dam on the
132 9-2010-00278 WO 2007/ 021249 PCT/ S&2006/ 000219 surface of the
projection panel. [0353] Specifically, as shown in Fig. 93D, in the inage
phot ographed by the infrared canera by inclining the nedium surface with
respect to the surface of the projection panel, one side (raised side)

becom%%@ﬁgica@‘&d(élﬁ@fa@eh%p&ﬁ@@t@l@&ebatﬁ duhef aser dmcerioh the panel)
becones bright. As such, by the brightness or the darkness of the

phot ogr&qhggt{’gggq,s bhentdd)f oupBt 0. BBAcEssingndevanele @t tet er m ne t hat
the grid ilting operation is performed. [0354] Fig. 94 shows a grid
turnovqﬁéﬁﬁggation. [ 0355] The grid turnover operation refers to an
operation of turning over a portion of the surface of the nediumon the
surface. of thespppjection-panel. Specifically, the information processing
device can determne the grid turnover operation by recognizing the area
ratio of theymediwa grd asgpihgopedadyven biyriom thedsur tae&igRrhe proj ection

panel in a '
is performed on the surface of the projection panel, first,
the infrared camera reads the dot pattern printed on the back
surface of the card or the bottom surface of the figure, and

recognizes the dot codes. Then, when the brightness of the

reflective light by the infrared camera vary in a range of the

same bottom surface shape as the shape of the-béttom surface
df the medium, the information processing device determines
that the grid tapping operation is performed on the surface
‘of the projection panel, and performs the process
corresponding to the operation, for example, a process for
increasing a parameter of a striking power.

[0343]

Fig. 89 shows a grip twist operation.

[0344]

The grid twist operation corresponds to an operation for
rotating the medium on the basis of any location of the medium
surface on the surface of the projection panel. 1In this case,
the rotation angle of the medium with respect to the direction
of the imaging unit or the trace of the rotation angle is

repeatedly recognized in a predetermined time, and the
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predetermned tine (see Fig. 94B). [0356] At this time, when the card such
as the trunp is used as the nedium as shown in Fig. 94C, the inage of the
portion turned over fromthe surface of the projection panel (a kind and

a nuner al vwph20hG288rd printed at the corners of the trpEPichdsooozio
9-2010- 00278 WD 2007/ 021249 PCT/ S&006/ 000219 is displayed in a region of

the projection panel surface where the nmediumsurface is turned over, and
it is possible to raise the display stage effect on the surface of the
proj ection panel acconpanied by the card operation by the player. [0357]

Fur t hery,, 18k RERTIRI QR iRI0GES SEN GBI 1 485 8ot tARESAld @Rssef the medium
on the surface of the projection panel, that is, a grid tapping operation,

a grid dy.shi0Ref At %ortheddbhd Sii£AGE APBFELENN, cA Wdnsehg! | i ng ,
operation, a grid ‘scratching operation, a grid tilting operation, a grid

turnovelr, opgl alddtidRd the ldkepi1andal brbeepessicbligckea¥any athe
mul timedia i nformation, such as characters, diagrans, inages, noving

pi ctur gy rAReet-hssl & ko rdiSiRlcagd10n the surface of the projection panel
in accordance with these operations. A variety of stage effects can be

achi eved. [0388k57As such, a grid tapping operation, a grid tw st
operation, a grid sliding operation, a grid scrolling operation, a grid
scratching opegatioon, i@ @ridhiddddn No ORAraliiey, & grid sliding
operation.
[0346]

The grid sliding operation can be determined by sliding

the medium on the surface of the projection panel in a circular

éhape and> -J:eézégniz-ing the trace of the XY coordinate
information calculated in the predetermined time in a
substantially circular shape. When the information
processing device determines that the grid sliding operation
is performed, the information processing device performs a
process corresponding to the grid sliding operation, for
example, a process of increasing a parameter of a magic skill.

[0347]

Fig. 91 shows a grid scrolling operation.

[0348]

The grid scrolling operation is determined by
recognizing the trace of the XY coordinate information
calculated in a predetermined time as a substantially straight
line shape, by the straight-line-shaped scrolling operation

of the medium on the surface of the projection panel. When
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turnover operation, and the |like are repeatedly perfornmed, and the
mul timedia information, such as characters, diagrans, imnmages, noving
pictures, and the |ike, displayed on the surface of the projection panel
i s varied woepen@demgp on the nunber of tinmes of the operct/scesmozip he speed
of the operations. As a result, it is possible to further raise a stage
effect with 134 9-2010-00278 WD 2007/ 021249 PCT/ SG20061000219 respect to
the player. [0359] |In addition, an operation history of the grid tapping
operation, the grid twi st operation, the grid sliding operation, the grid
scrol | ifng opsr&tiaiont NerHdsh Sedwitcchi g eraperat idmt ties gorddtilting
operation, the grid turnover operation, and the like is stored in a nenory
of the dgfanmayi @{ﬁerawmesgimﬂm&nredoruaa $héoaget Lo proteshéntiard di sk
device, and by the conbination of these operations, the multinedi a
i nf or mddRibe SBEHAT AmsChAarRed B sSs dliragsanedingayes theowicagliphet ures, and
the like, displayed on the surface of the projection panel is varied. As a
resul t,oddrdtS RS Siok! exaaplbyr therorabse aushage effack Wyt kheespect to the
pl ayer. [0360] The nedi um recogni zed on the stage surface may be a
fingerténnfctan aperghate®rby leaydnyein addition to the above-described
card. As such, when the fingertip touches on the stage surface, since the
bri ght ness offoshejstage surface corresponding to the touched portion
varies, it can be

Fig. 92 shows a grid scratching operation.

[0350]
The grid scratching operation 1is determined by

repeatedly recognizing the traces of the XY coordinate

information calculated in 1;_he pvredetermined time in a straight
line shape, by means of a repetitive scratching operation of
the medium on the projection panel in a straight line shape.
When the information processing device determines that the
grid scratching operation is performed, . the information
processing device performs the process corresponding to the
grid scratching operation, for example, a process, such as
cancellation of the instruction of the player.

[0351]

Fig. 93 shows a grid tilting operation.

[0352]

The grid tilting operation is determined by recognizing
the variation of the inclination of the medium with respect
to the vertical line of the projection panel in a predetermined

time, by means of a tilting operation of the medium on the

132
9-2010-00278




recogni zed that the fingertip is touched. It will be described in Fig. 97
and Fig. 98 in detail. [0361]] As shown in Fig. 97A , a player or an
operator | oads the card or touches an inage projected onto the stage

surface b¥yogohhflge tip, and the gane is performed. Figer8Hodidods di agram
135 9-2010-00278 WD 2007/ 021249 PCT/ S&2006/ 000219 illustrating a case in

whi ch the state shown in Fig. 97Ais viewed fromthe | ower side of the
stage surface. Fig. 98 is simlar to the case of Fig. 97. [0362] Fig.
97C is a nethod of recogni zing a shape of the nmedium The brightness and

t he darkness phot agraphed he_infrared ray are stored in the storage
regi on?uﬁﬁac?h%grig‘gﬁ r%ogfecgfy%gg %arlll&%h't ness exceedi ng any threshold value is

set to a coni %éoﬂg surface with the stage surface. One contact surface is
set to the @% where at | east one of the |ongitudinal side, the

hori zontal side,.the upper_si nd .t he, d owespsi dg ofnd hemphexel exceedi ng
t he t hreshol ?/%Jr%lecaaﬂ g ?%egg?@ gnf orngl} ng the storage region is

byt hePCHEBR-FRRE™ o T aepahaer o (RETearar r 1 Dixel that. exceeds the.
threshgl d val ue, . and the,shang b,k Bgcaed uibi srofhawvn O36]

one side (raised side) becomes dark, and the other (side close

to the surface of the panel) becomes bright. As such, by the

brightness or the darkness of the photographed image, the

information processing device can determine that the grid

tilting operation is performed.

.t0354]

Fig. 94 shows a grid turnover operation.

[0355]

The grid turnover operation refers to an operation of
turning over a portion of the surface of the medium on the
surface of the projection panel. Specifically, the
information processing device can determine the grid turnover
operation by recognizing the area ratio of the mediun surface
turned over from the surface of the projection panel in a
predetermined time (see Fig. 94B) .

[0356]

At this time, when the card such as the trump is used
as the medium, as shown in Fig. 94C, the image of the portion
turned over from the surface of the project%on panel (a kind

and a numeral of the card printed at the corners of the trump)
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Further, by the image recognized by Fig. 97C, the centroid of the nmedium
is calculated by the recognized i mage, such that the operation
corresponding to the coordinates of the centroid can be perforned.

Her ei naf t efyg 2007i2li0d of cal culating centroid will bepdescrod@dzio] 0365]
136 9-2010-00278 WD 2007/021249 PCT/ S&G2006/ 000219 First, the numerica
val ue of an X coordinate of the pixel nmatrix exceeding the threshold val ue -
is calculated. The values of the X coordinates in each row are Xmsns to
x,ue"e. In addition, the nunerical values of all X coordinates are added.

The val ue difb?lajy%dom al peghi by odrind pdot ber v venePhtairaed Wwereaddi tion by
t he nunber of the pixel matrices becones a value of an X coordi nate of

centr oi dhe[fd266In sUhLade GROFEHNAL BvOE, GoRL £ 0iid bssalise eal il ed by the
sanme nethod. [Industrial Applicability] [0367] The invention can be used

in a cakHeQERDIBHCHA N cBredCddithe seviLe 6f theSed et ibatharicertificate
(an identification certificate and a passport), an exchange ticket for

money, aBBompdntkelhy ame thed! berati¥h 19 2080p09298. WO 2007/ 021249
PCT/ SG2006/ 000219

[0357]

Further, the information processing unit detects
operations of the medium on the surface of the projection panel,
that is, a grid tapping operation, a grid twist operation, a
grid sliding operation, a grid scrolling operation, a grid
scratching operation, a grid tilting operation, a grid
éurnover operation, and the like, and it is possible to vary
the multimedia information, such as characters, diagrams,
images, moving pictures, and the like, displayed on the surface
of the projection panel in accordance with these operations.
A variety of stage effects can be achieved.

[0358]

As such, a grid tapping operation, a grid twist operation,
a grid sliding operation, a grid scrolling operation, a grid
scratching operation, a grid tilting operation, a grid
turnover operation, and the like are repeatedly performed, and
the multimedia information, such as characters, diagrams,
images, moving pictures, and the 1like, displayed on the surface
of the projection panel is varied depending on the number of
times of the operations or the speed of the operations. As

a result, it is possible to further raise a stage effect with
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CLAIM5 1. An information output device in which nedia are disposed on a
stage surface in a state where the nedia are opposite 5 to the stage
surface, the nedia where dot patterns are printed on nmedi um surfaces on the
basi s of aygh@dmigign ned rule, the dot patterns are rgagsdoddopabng units
di sposed in a space below the stage and converted into code values or
coordi nate values indicating the dot patterns from 10 phot ographed i mages
obtained by the imaging units, and information corresponding to the code
val ues or the <coordinate values is outputted, wherein light transmtting
readi ngrbBehest L thespesyby¥ely provided at a plurality of medi um di sposing
| ocations on 15 the stage surface, and the inmaging units are disposed in
t he space belgudohe stage corresponding the respective reading holes such
that the imging units photograph the nedi um surfaces of the nedia
di sposed on tihe ageadipg, hoh esperd@ idn Thetdf yimehieoyr oyt fufpiGevi ce
according to claiml1l, wherein reading regions are respectively forned at
the plopatiddodf oBEI WRid SpRSENY JRGatliens, the kead ngidiegi ons where
the dot patterns of the nedia surfaces 25 disposed so as to be opposite to
the staggesitiatetneeyfRBEcrBY 1884 NHSReE ioARgtHY giiidt Sctdadhiaige di sposed in
the space 138 9-2010-00278 -- ---------

operation, the grid tilting operation, the grid turnover

operation, and the like is stored in a memory of the information
processing unit or a storage unit of the hard disk device, and
by the combination of these operations, the multimedia
information, such as characters, diagrams, images, moving
pictures, ‘and the 1like, displayed on the surface of the
projection panel is varied. As a result, it is possible to
further raise a stage effect with respect to the player.

[0360]

The medium recognized on the stage surface may be a
fingertip of an operator or a player, in addition to the
above-described card. As such, when the fingertip touches on
the stage surface, since the brightness of the stage surface
corresponding to the touched portion varies, it can be
recognized that the fingertip is touched. It will be described
in Fig. 97 and Fig. 98 in detail.

[0361]

As shown in Fig. 97A , a player or an operator loads the
card or touches an image projected onto the stage surface by

a fingertip, and the game is performed. Fig. 97B is a diagram
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WO 2007/ 021249 PCT/ S&G2006/ 000219 bel ow the stage, and a characteristic ink
for transmtting infrared rays is printed on the stage surface. 5 3. The

i nformati on out put device according to claiml1l, wherein reading regions
are respeowova7w2f2e9 ned at the plurality of nedi um di sposéngsdoonat i ons,
the reading regions where the dot patterns of the nmedia surfaces disposed
So as to be opposite to the stage surface are read 10 by using the inmaging
units that are disposed in the space below the stage, a characteristic ink
that does not transmt infrared rays 1is printed on the stage surface, and
a char attlerdtsiténgnk tdeg ity ahdabt 8he REALE sRPER +Ry5EI9s 2785 Brinted on
only the reading regions. 4. The information output device according to

cl ai m 3viewgtefaprn Bhedmaieal spae posdhenkRtagmi ¥ fasemadel bt BWSi nks  not
containing a carbon conponent and a K ink containing 20 the carbon
conponeditnilay e hhedcare tdfe Klitdagé/surface, and printing, which falsely
reproduces a K conponent by using only CMY inks not containing a carbon
conponent, id038&iformed on only the reading regions. 25 5. The information

out put device according to any one of clainms 1 to 4, 139 .9-2010-00278 WO
2007/ 021249 ﬁev/'éé’zb@%ﬁowzﬂwy ohkeFerRl 2 UBPEPRSRS B PGS HE™st age surface

i s conposed .
inhe brightness and the darkness photographed by the infrared

ray are stored in the storage region, and the region of the
brightnessexceedinganythresholdvalweissetix>acontacting
surface with the stage surface. One contact surface is set
to the region where at least one of the longitudinal side, the
horizontal side, the uppeiﬁside, and the lower side of the pixel
exceeding the threshold value among the pixels forming the
storage region is continuous.

[0363]

Specifically, as shown in Fig. 97C, a region surrounded
by the thick line corresponds to the region of the pixel that
exceeds the threshold value, and the shape of the medium is
shown.

[0364]

Further, by the image recognized by Fig. 97C, the
centroid of the medium is calculated by the recognized image,
such that the operation corresponding to the coordinates of
the centroid can be performed. Hereinafter, a method of
calculating centroid will be described.

[0365]
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of a transparent plate, IRfilters or color filters that transmt

wavel ength light of infrared ray regions of infrared ray irradiating units
di sposed in a space below 5 the stage are provided at |ocations
corresponding to at |east the reading regions of a |ower |ayer of the
stage suMO0®/021240 O-2010-00278 PCT/SG2006/000219

First, the numerical value of an X coordinate of the pixel
matrix exceeding the threshold value is calculated. The
values of the X coordinates in each row are Xusps TO Zmene- 1IN
addition, the numerical values of all X coordinates are added.
The value that is obtained by driving the values obtained by
addition by the number of the pixel matrices becomes a value
of an X coordinate of centroid.

[0366]

The Y coordinate of centroid is also calculated by the
same method.

[Industrial Appiicability]

[0367]

The invention can be used in a card game machine, a
reading device of a seal, a tag, a certificate (an
identification certificate and a passport), an exchange ticket

for money, and a ticket, and the like.
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An information output device in which media are disposed
on a stage surface in a state where the media are opposite
to the stage surface, the media where dot patterns are
printed on medium surfaces on the basis of a predetermined
rule, the dot patterns are read by imaging units disposed
in a space below the stage and converted into code values
or coordinate values indicating the dot patterns from
photographed images obtained by the imaging units, and
information corresponding to the code wvalues or the
coordinate values is outputted,

wherein light transmitting reading holes are respectively
provided at a plurality of medium disposing locations on
the stage surface, and

the imaging units are disposed in the space below the stage
corresponding the respective reading holes such that the
imaging units photograph the medium surfaces of the media

disposed on the reading holes.

The information output device according to claim 1,
wherein reading regions are respectively formed at the
plurality of medium disposing locations, the reading
regions where the dot patterns of the media surfaces
disposed so as to be opposite to the stage surface are read

by using the imaging units that are disposed in the space
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below the stage, and
a characteristic ink for transmitting infrared rays 1is

printed on the stage surface.

The information output device according to claim 1,
wherein reading regions are respectively formed at the
plurality of medium disposing locations, the reading
regions where the dot patterns of the media surfaces
disposed so as to be opposite to the stage surface are read
by using the imaging units that are disposed in the space
below the stage,

a characteristic ink that does not transmit infrared rays
is printed on the stage surface, and

a characteristic ink that transmits the infrared rays is

printed on only the reading regions.

The information output device according to claim 3,
wherein a general-purpose ink, which is made of CMY inks
not containing a carbon component and a K ink containing
the carbon component, is printed on the stage surface, and
printing, which falsely reproduces a K component by using
only CMY inks‘not containing a carbon component, 1is

performed on only the reading regions.

The information output device according to any one of

claims 1 to 4,
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wherein an upper layer of the stage surface is composed
of a transparent plate, IR filters or color filters that
transmit wavelength light of infrared ray regions of

infrared ray irradiating units disposed in a space below
the stage are provided at locations corresponding to at
least the reading regions of a lower layer of the stage

surface.
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