DESCRI PTI ON | NFORMATI ON QUTPUT DEVI CE, MEDI UM AND
I NFORVATI ON | NPUT/ QUTPUT DEVI CE Techni cal Field [0001]

woheo7present i nvention relates to a card gane RETG2@6/000219

Background Art [0002] GCenerally, in arcade gane

machi nes di sposed on a gane center or the |like or
'ganme machines used in a state in which they are
connected to househol d tel evision nonitors, card gane

machi nes are known i i rds are di sposed on
stages of the gane n@%%?%gngﬁ% a card gane is
perfornmed (for exanple, see Patent Docunent 1 )

[ 0003] Further, a gane machi ne has been suggested in
whi ch information about a game, such as nuneric val ues
of car dS'EHRBISER GV TRUS Q%é[IW'aM@DfW@n 8Dt he gane
result, is displayed as ina?es on the stage by using a

proj ect or {¥BPRELXBRYN eI NRER/ GETRAT DHEL®RNt 2 ) .
Pat ent Document 1 : JP- A-2005-46649 Patent Docunent 2
JP- A- 2002-102529Di scl osure of the I nvention Problem

that the Invention is to Sol ve [0004]
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
they are connected to household television monitors, card game
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



However, in the game machi ne di scl osed in Patent
Docunent 1 , only one canera is provided in a casing

wofod7leigane machi ne, and thus a variety of PCT/SG2006/000219 _ _

i nformation, such as directions or coordinates of
cards, different codes, and the |ike, cannot be
preci sely read. [0005] Further, in the ganme machi ne
di scl osed in Patent Docunment 2 , a columm support is
provided in a casing of the game nmachine in which a
stage on which cards are disposed is provided, and a
. display device, such as a projector, is disposed on

DLsEIRFs in ifppdtientith results in increasing a size
in a device. Therefore, it is difficult for the gane

Probyeghitiet d-lse Idrepusicn i1F tife e center. [ 0006]
Accordingly, in order to solve the above-nentioned
proldéed, an object of the invention is to provide an
i nformati on out put device in which information of a
me davmaviirs pos exdh cogampe skapeénsulfacle ssahl béasiemed Hoamuent
efficiently read and a stage effect and security are

1, ohilghond/eans rfaot s ot hdpd ha #rcaldieny 600Gt e bamerdechine,
achi eve the above-nenti oned object, the invention

and aciops sat ke rfiellyovd hginupbimat{ OOP8udhcarsdidigrddr idons or
first aspect of the invention, there is

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 disposed 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



provi ded an informati on output device in which nedia
are di sposed on a stage surface in a state where the
worai7a2824¢ opposite to the stage surface, the ReWiIS&2006/000219
where dot patterns are printed on nmedi um surfaces on
the basis of a predetermned rule, the dot patterns
are read by inmaging units disposed in a space bel ow
the stage and converted into code val ues or coordi nate
val ues indicating the dot patterns from photographed
i md§€87dbt ai ned by the imaging units, and information
corresponding to the code val ues or the coordinate
valluesride routpuateie veEuthheppovieghentiaRsai OPJFgt, the
readi ng holes are respectively provided at a plurality
inveoft inediadiopdiss posi g lllosdnigonsids .t he st age surface,
and the imaging units are disposed in the space bel ow
t hg ostodge correspondi ng the respective readi ng hol es
such that the imaging units photograph the nedi um
suniecesiial tbes nedisr dspasedorhkhenveadion, hohese is
[0009] In this case, the nediumrefers to, for
prov@XRP & SnfeFfaeior bugpie, @ngdddeimedhighsueiddee are
refers to, for exanple, one surface of the card or a

disRALUS W RGOl A sraA Of 4 hefdngertanediddnd sare
not limted to the card or the figure, but may be a

, rti,fi e i i fi | @
orocSaRl 18,500 sEg5ETLLLERRLr (AR bonk fhcl i, paceor

are B?Eﬁ¥edQM{R%ﬁ§hnlQ@Pfgggshhk%he[99§£& 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
photographgd images obtained by the imaging units, and
information corresponding to the code values or the coordinate
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,

éne surface of the card or a bottom surface of a seat of the



A s the information output device, an arrangenent-type
card gane machine may be exenplified. In the card gane

worailtine49a top surface is constructed as a st age/SGanwd/000219

the medium such as the card, the figure, and the
like, is disposed at a predeterm ned | ocation (reading
region) of the stage. A s a result, the card gane
machi ne (information output device) reads the dot
patterns formed on the medium surface of the card or
figugise fFhareediat drenhpéslihetgdneo ridsulcarbBeiedie ttHeure,
pl ayers or between the player and the information
but outypite devderd,, andagrogr exsesi fimtgann [1GEM]ification
According to the first aspect of the invention, the
certddier-as ane provsded-al, lsocatkdichnsgef tiheesphoe heiaw a
the stage, and thus the dot pattern of each nedi um can
tickee ,suel yrheeadkeuyt. [0012] According to a second
aspect of the invention, there is provided an
I nfroiomat;i on out put device in which nmedia are di sposed
on a stage surface in a state where the nedia are

oppesiche tarbPRaslafcosthhiacevibe, madia -t ype
patterns are printed on nmedi um surfaces on the basis

cardfafe ILA8HEN Mk Pedr sk &np1 DE1 49t PAT LBENS: A §akBathdWine,

ITagling units disposed in a space bel ow the stage and

a topogﬁfffégg i@tc%n G?:‘Jj:%c\ﬁﬁldugé Qlfsrﬁ%?gg,dia@l@t €h¥ar{1é&§§um, such

ndi cating the dot patterns phot ographed | mages

o G PEOES, DU TG, e WL B ke o
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 information 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



values is outputted. The stage surface has a plurality
of medi um di sposing | ocations, reading regions are

woespaciz4vel y formed at the medi um di sposi ng | BCaSGEINS/000219

t he readi ng regions where the dot patterns of the
medi a surfaces di sposed so as to be opposite to the
stage surface are read by using the imagi ng units that
are disposed in the space bel ow the stage, and a
characteristic ink for transmtting infrared rays is

rulgyr itheedodnrekEesnagers ursat &Y [00g3NJABRGEE] AgsPesgd in
third aspect of the invention, in the information

a spRguUPcHevi Eheastendi Rgdt eonNersedondd tas paste ofalurs or
invention, a characteristic ink that does not transmt

coondifiydreed vaysemny inglipritnngd orhde hedstageasucface, fnan
a characteristic ink that transmts the infrared rays

photmayrdpehept | dvedesn dntyidde bgadihg riegigng; [00t4] and
According to a fourth aspect of the invention, in the

infimfaarirmt tonrreypputiidewicenaceidivagute dhenhthidsirdinate
aspect of the invention, a general-purpose ink, which

values nBdeafpdMed NkrHROts tet alul Mt e RO KorpoNeto
and a K ink containing thecarbon conponent, nmay be

mediPfil B 86c8ANYheo8hANEN S UNfakBin ARG RLNRL EPE, rMb & ively
fal sely reproduces a K conponent by using only CW

fornd¥ 8+ NOke GRIHAINHAY @s@ﬁ&bﬁbm%‘,eﬁ%e @Xd?ﬁg regions
performed on only tﬁe readi ng regions . [0015]

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.

[0013]

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



In the information output device according to the
second to fourth aspects of the invention, in at |east
woOher7resdd ng regi ons, an ink having charact eri BCT/SGROvED00219
can transmt the infrared ray is used. For exanple, in
the stage surface, general CWY inks that do not
contain the carbon, and a Kink that contains the
carbon are used, and in the reading regions, the
rinting is performed by using only the CWY ink that
Car}g%sC%@O%%ﬁ ai RRY hee cafbyred 1o t Hee r ebapagsrE§rens, 2ad
. K conponent is represented by only the CMY inks with
PriariHn WHGCe SAL 8F hE ¢ aBitafB@Ee susith§ompenknitiky usialy only
that the readi ng region cannot be recognized fromthe
CMY sitreefe notir Caegainisgaa restban admpqudnit,i maycke berformed
perfornmed by using only a | ow priced general ink (CW
on ¢mks thatremdiod wcontain the carbon, and a K ink that
contains the carbon) . [0016] If the infrared
conppiiegnt of the external |ight perneates into an
i nner portion of the ganme machi ne, a noi se may occur
whem the DotopadtBimousplieathvinavebrdas Ghiebedcond
above, the substantially entire surface of the stage
to fiffEcadgedd edno iRawatraBn, Nihaked1ka%t the reading
non-transm ssion property, andonly the reading regions

regids Aldrowetk tainave carhpteared ikaynbkabsi £-hRAGnit the
property. As a result, it is possible to reduce the

infR&e. r4P014] wAeROr dirBY EQamphkfl t h ASRRC 0 gd NSurFace,
invention, there is

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. In the reading regions, a K component
is represented by only the CMY inks with carbon 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 1light 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



provi ded an informati on output device in which nedia
are di sposed on a stage surface in a state where the
wordi7a2exe opposite to the stage surface, the pedisa2006/000219
where dot patterns are printed on medi um surfaces on
the basis of a predetermned rule, the dot patterns
are read by inmaging units disposed in a space bel ow
the stage and converted into code val ues or coordi nate
val ues indicating the dot patterns from photographed
only e seabitiaioneagbynshere ragianpdinia Havenani andrasefommy
corresponding to the code val ues or the coordinate
trangiidesing powpsatttyed. AFur trkerl tt, het sitsge ssuikflac s ohagdace
plurality of medi um di sposing |ocations, reading
the rregisons are respectively forned at the medi um
di sposing | ocations, the reading regi ons where dot
patterlvs; of t he nedi um surfaces di sposed so as to be
opposite to the stage surface are read by using the
| megdig-dinid $ot hatiare fHshosed ichet havepaeenhetpurthes
stage, and an upper |ayer of the stage surface is

pro®BifResed 9hrarhhafsRaRRbuR &yiddR {h! L@ASH Rddia are
transmt wavel ength light of infrared ray regions of

dlsgaﬁ‘é@f&{ﬂ d &Yeddd adiatd g it S SPaged-d Neife SRAGE are

bel ow t he stage are provided at | ocations

oppcys%@screpwen% 5% atuheast t ﬁefﬁéﬁ%gg@s%%gg%o%a&ems

| ower layerof the stage s(rface gtoa

ore B SRSREe ld Uch DUEDLL 0Dl iy 8 I PBIL Of ane
rulé.o,tmheg{ét L3R pgt&g!:lqE Jlrela treera :Lma%rl%\c/gl gnel(:ﬂts dls£8g68 in
a space below the stage and converted into code values or
coordinate wvalues 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 transiaarent 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



than the reading regions or an entire surface. [0019]
In this case, the IRfilter refers to an optica

woiba7ari24bat can transmit only an infrared waveCesgéne/000219

(7 00 nmor nore) anong the optical conponents. [0020]
According to the fifth and sixth aspects of the
invention, the IRfilter is provided bel ow the stage
surface, and thus the information output device can be
constructed without providing the IRfilter in an

of %hrlishafimlsunfacar-ed rayirradiating unit or an inaging
unit in the space bel ow the stage. Further, the IR
filt®1&r the color filter is provided, such that the
i nner space bel ow the stage can be nade not to be
vi dwend fdiow tthe auppertIsicdpeaft tdfe Wteagmwinrfiane,. in the
[ 0021] According to a seventh aspect of the invention,

infdiherte drsoptput didriade beteraRhofo Qlkepii fER\EGRdNof the
whi ch nedia are di sposed on a stage surface in a state

invemierd t he JdRAiraraneeepRasi be pLot N@e8t @gea stdAsR, ot her
nmedi a where dot patterns are printed on nedi um

tharfWaGesAhd he Hasiss of -a Rhedetermi-radiul e, the dot
patterns are read by inmaging units disposed in a space

bel@wthe stage and converted into code val ues or
coordi nate val ues indicating the dot patterns from

SRl e ek B o
thatcegﬁ 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



val ues or the coordinate values is outputted. Further,
in the space bel ow the stage, at |ocations that avoid
woneggioae4bi ght irradi ated onto a bottom surfaceCcolSGéve/000219
stage by the imaging units, light irradiation |ight
sources that irradiate irradiated Iight onto the dot
patterns of the nedium surfaces on the stage surface,
and a dispersion filter that disperses the irradi ated
light by the light irradiation Iight source into the
rul%ott'tl'b?nczqrr Patéesnst dee sterfe hir dnmadviadeditpod2gposed in
According to an eighth aspect of the invention, in the
a Spafer hetPuntbat piagderinde canyemtieny itndd heodeventes or
aspect of the invention, the dispersion filter may be
cooxdhposed whlaehr admdilvat ipigot rtides Hdotan dawwamhs from
direction of sidewalls that define the space bel ow t he
photst@ureph¢d02Bjaghss suchinal tihe [wcat iangiwler anthe are
imaging light is avoided fromthe bottom surface of
contdiet sdl ageto) | ghtt ihfadinatien kibghkspouncas tthatthe code
irradiate light on the dot pattern of the nmedi um
valisal baCehorddieinhagerSuid a6e, oangutt dhsparsia f| khefne
that disperses the irradiated light by the Iight
spadd RAiAL iteR! EghGe s oM C) QI itdies Q%b%ogb§§6f§ﬁ§g95gt{?@ht
stage are provided, and the irradiation |I'ight can be
irraRffdd br ' t t u
e Bt e PO Gl S G TR aP AR By ot Factr i dy
unii%?ﬁgﬁﬁ%?ggeir§%6i59§ohnsi§5h£ngséﬁf&&éur@h&@n f?%adiate

irradiated light onto the dot patterns of the medium surfaces
on the stage surface, and a dispersion filter that disperses
the irradiated light by the 1light 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
avoided from the bottom surface of the stage, light irradiation
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



[0024] According to a ninth aspect of the invention,
there is provide a nediumin which predeterm ned
wonroeEdeet4ed | ight is irradiated onto at | east ReWiISGR006/000219

surfaces by imging units, dot patterns printed on the
medi um surfaces are optically photographed by readi ng
reflective light by the imging units and converted
into code val ues or coordinate val ues indicating the

13 dot patterns fraomthe ina%ing units, and information

lg}&%rsrcg’stﬁﬁw@innﬁh? PHEOR Y& TagFues e traaerg papeided,

values is outputted to an information output device.

and ¢ dedaghaddionaéboht epvittee fifAcs enddivohs radérsetwonto
or nore of dot patterns indicating at |east two or

the jopbten airferenvicdde dlages orfwddradi natlees vaisesraien
printed. [0025] According to a tenth aspect of the

filtgwensi @rovimacheimedi Wmaaecositipry, t antihechw nihsespetig
of the invention, the nediummy be a playing card,

strandiat daadte onmensurfiack of the playing card may be
divided into two or nore of code regions, such that
dot[(Queat4alerns are printed. [0026] According to an
el eventh aspect of the invention, in the nedium

aceafc iy tohe Ainth aspeat B thie1hhwert ban, tR8-enes
surface of the playing card, dot patterns capabl e of

provieied mgiiandiie¢hien fréqtPerhdhdqon-thgistaderight is
surface may be printed. [0027]

irradiated onto at least medium surfaces by imaging units, dot
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]

10



According to a twelfth aspect of the invention, in the
medi um according to the tenth or el eventh aspect of
woOher7imyant i on, the nedium may be a playi ng capdy/sepae/000219
any one of a RFID tag, a nagnetic storage unit, and a
menory conposed of an I C chip may be built in the
medi um [0028] The nedi um surface, such as the card,
is divided into regions where two or nore of dot
patterns indicating two or nore of different code
valAre it spdimatle ealthesspe et orfi hhed,neant idre in the
different information can be outputted according to-
nedile auesadidigd boathensirgfh shpembde fimlsurihaeat iEur,t herone
the different code for each pixel can be represented
surfpcd bé dot ppattieroncahd| elampagtagnt heaperiilig e fsdst@ceing
of the nedium surface of the card or the |like by XY

a diceardidmbeEs thE0829h of tHe sBdicuBar&aBEl RataBe @rinted.
magneti c storage unit, or a menory unit conposed of an
| C mjygyjor the like are built. A rotation angle of the
card, a trace where the card noves, coordi nates,

ta@Qﬁioﬂch%to%%ﬁelf@H%éﬁ&g: rzgs RS @Bb@httlaﬁ 98Bt he
(for exanpl'e, the gane can be performed until 500

med R0l NhScaPd: AEMRINI NG PRLALS LR %10&5&1% why, gétt he

points is reduced whenever the card gane |s per f orne
o, gy e el G el .
a RE&%ﬁtEBY%Qgﬁéghegfgﬂgiorage 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,

11



Is provided an information output device in which
nmedi a are di sposed on a stage surface in a state where
woOheo7reti4a are opposite to the stage surface, Poe/Sceaicm00219
where dot patterns are printed on medi um surfaces on
the basis of a predetermned rule, the dot patterns
are read by inmaging units disposed in a space bel ow
the stage, code values indicating the dot patterns and
directions of the nedia obtained fromthe anal yzed
and nesudimiofy phéntetipat toersks iarehteh ciHeapedntsois reduced
phot ogr aphed i mages obtai ned by the i maging units and
whehocat itors cafrdt jemeeds aosht Sposed) el be stagedsdr bac&ach
defi ned by XY coordinates are cal cul ated, and

mediuth Of d&td oo £ SR N tihd hnkal cul ation resul ts
is outputted. [0031] According to a fourteenth aspect

of tdwsdpnvention, in the information output device
according to the thirteenth aspect of the invention,

theyddmgiing, #oid tH@ftg@Bgﬁtasbﬁé.ém ReSs 9hvBneRBEK D re

pi xel group set at a predeterm ned interval anmong

e it R St R e R S W
LR NEa T R ENOTeE Vo e, S bl TnaT et dbie
P G SERAC NAE (BN HOTORRhBAERET ThE Nach RS
are Iﬁ%&%}c%%ﬁ%ﬁ?{g ?J%ﬁ%&ﬁfﬁ%ﬁgu&p ’th\gi ktags{seso%egtprteodggérn?:{rlled

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,

12



for check, it is determ ned by the brightness whet her
the nmediumexists or not, and thus it is efficiently
wdebt@roaizaed whet her the card exists or not. FuPCIsSG2006/000219

with respect to only the pixel matrix group on which
the nmediumis di sposed, the code anal ysis of the dot
pattern is perfornmed, and the analysis of the dot
pattern can be efficiently perforned. [0033] According
to a fifteenth aspect of the invention, there is

and ppdei dedlgnisnddraet i matoertputislewd e dnedwniidh medipgct
are di sposed on a stage surface in a state where the

to omkyiapadxe lapposit @ricupt hhastlage s deeernheededhat the
where dot patterns are printed on medi um surfaces on

medithe iBasiispoeked.predeterm ned rule, the dot patterns
are read by an inmaging unit disposed in a space bel ow
t hegopbage, code val ues indicating the dot patterns and
directions of the nedia obtained fromthe analyzed
regyl $uof, thendedsnati %nﬁoaraeuc?hsaah@t@& Erome1 group

phot ogr aphed i mages obtai ned by the imaging unit and

for diREAL | 98s Ofict ben ey @ﬁﬁ@%%h@ﬁegg%@@&% SHERRCR um

defined by XY coordinates are cal cul ated, and

exist@f gLmabl P"ﬁ{ﬁoﬂt@%p?!ﬂdm%fﬁiéf&g@( givé : G &S Wrlet Hek

out put t ed. In the space e stage, a

H : . . . ! . d ) . . t . t .
the cfgnrg%g%ys%gc%%hgtl S ~HOSE0 5 L A etétogo o%ﬁygﬁl;lﬁ,é)&éisel

I'ng - uni and the proj'ection unit contro
mata % EBHIREPLEL T SRAAOARGA TS, B, o3t a9 oMiLas P
or cB B (9 e Riatenaphes ) TRICS B Lbe Lmgl g
pattern can be efficiently performed.

[0033]

According to a fifteenth 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
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 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,
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the anal yzed results of the dot patterns and
calculating the | ocation of the nedium di sposed on the

woebteagmsup f ace defined by XY coordi nates. [ 0032{T1/SG2006/000219

According to a sixteenth aspect of the invention, in
the information output device according to the
fifteenth aspect of the invention, an upper |ayer of
the stage nmay be conposed of a transparent plate, and
a lower |layer of the stage nay be conposed of a

a prpyefetbhomsthestdfarosedr ohestdidniamicd. tjHORSing unit,
According to a seventeenth aspect of the invention, in

and t heHenbeoreiitdenouh put celenvt cles docefedi bg hovihe wevantds
or sixteenth aspect of the invention, in the space

projeelta bhetBéageagatsurdeatl Bpscd hall vl tpeopeat egh Lues
light fromthe projection unit to the stage surface,

of thieghbti paadbahkombtd Ohdd SOC es et Bﬁbtb!’;&éghé&lelmages by
irradiated light onto the dot patterns of the nedi

the %HFQfH%% ARithengt age &&géé%a%rxQ&dtﬁedb§98rébﬁghﬁé&tf?om
hat” di'sperses the irradiated light of the |1 ght

the ta'h @‘}'z%b' %s'u'l%to?O&H%Zdaﬂﬁ‘F%&%%?Rggébg%éﬂééf&&% the

he Stage nay be provi ing to an

out put "device accor aspec

t Jmagi c n1rror nay be obllquely prOV|ded |n
by X{he%gﬁggéeg%TOMIthe stage, a projection unit may be

at one surface side of the magic mrror,
or X getion

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]

14



I mages or noving pictures fromthe projection unit may
be reflected on the one surface to be projected onto
woOher7sege surface, and an imagi ng unit nmay beprdrspo®e00219

on the other surface side of the magic mrror, and :
phot ographed Iight of the dot patterns of the nmedi um
surface on the stage surface transmts the magic
mrror to be incident on the imaging unit. [0037]
According to a nineteenth aspect of the invention, in
t hehGafskimeg itonaouepahtdentber seaor difngheoinmention, in
fifteenth aspect of the invention, mrrors may be
the obhfquetyipnoviudedti nd¢hiecespaceobadlngy the tSteagbjflaeenth
projection unit and an inmagi ng unit may be di sposed on
aspane sfir taee isivée tdfort,hea nnagbe , mandopr opgcthonob hhgesl y
or noving pictures fromthe projection unit may be

proviedd®diredhensphecopel surfiae astiaydie appepeetedoantinit heay
bottom surface of the stage. [0038] A s such, in

be dadgbkeamni onkheut Flgh RA dénbt $heandd OF 86HOR  UPFd] Bt ion
whi ch the i nmages or the noving pictures projected onto

imadd® &t aﬁ@vﬁu}{;f BeeraresCerbrokhed iy lhe iepdenial ugs, oke
t he coordi nate val ues of the dot patterns obtained

reffé@m%ihﬁpHQRQQﬁépgbﬁ%akﬁﬁQ%sb@ypkgﬁeEGQSiQﬁt8n£ﬁea§@age

provided in the space bel ow the stage surface. Th

e
surfi@@,esalpci éﬁeiliﬂﬁéﬁﬁgdﬁhgtc”ﬁgg. @)reojﬁ%tp%%e%gt&l t‘pr?e 2(%?‘12%

surface where iumis di sposed-can be contr

sur%ﬁ@éigaégnbfp%%%e %%9%?HEQ%o?EdEHH]§H5£§ggﬁng8nligﬁt of
gane 1s perfornme using the nmedrum sac

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

15



as the card, the gane production or the score can be

di spl ayed by the inmages or the noving pictures of the
woebteagmsp f ace where the cards are di sposed. [ 0088(2006/000219

Accordingly, the nedium such as, the card or the

i ke, on which the dot pattern is printed nay be used

as a controller of noving picture or inmge display.

[0040] A s for the mrror, if the nmetal material is

ho@e osited an the QPt% mrror, since it intercepts the
phofERPRILET B0eloby Mo Bhrat Brdbha thik At CHENGRE) 3R Lne

natgr'al fgr transmtting the infrared ray (non-carbon
SPA%Y a E;LOBet EpSLiAsd. SH P93 - FuFRReiMmaghRe REndere oroving
., mrrors is not limted to one, and a plurality of ‘
PLCHHF$ SRS R LEBI PRI Shprdfeduedipeh whe ¢ Sthegapdium is
. [0042] A s such, if the mrrors are provided with a
dispried staaydesepnEral éedabpr b ecidtopairtietrnand fahh & nagdingm
unit are disposed on the side of one surface of a
surfaeq or Woknati¢ rpdns tiage cfp@048kdPoy tikeimg tthe pedjiest s@sh
unit (projector) may nake projected |ight reflected on
as talel cardy dite bamkengraduuttbstagehst sasteiican bucdi shBiyed
projection images or moving pictures may be displayed
by tbe mmdptd om ishi racd nof pi beustagss thealwid eurfhee where
the cards are disposed.

[0039]

Accordingly, the medium, such as, the card or the like,
on which the dot pattern is 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.
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I magi ng unit may nmake the imaging light fromthe
bottom surface of the stage reflected on only a mrror
woho@/iddl e stage, such that the bottom surfaeersG2a0a®00219
stage may be phot ographed. [0044] A s such, the reason
why the stage nunber of the imaging unit is smaller
than that of the projection unit is as follows. Since
the i maging unit preferably set the focal distance to
be shorter than that of the projection unit, the stage
nur®é43df the mirrors becormes smaller, and thus
.phot ographi ng can be perfornmed with high precision
(r éluert htea ,Fi ghe 38Cpjedtdo4s] uAttor (dimg eak cer )t weayi etdke
aspect of the invention, there is provided an
projienft@dritiighn oef pattdévirc e liln mittirelr sanavLhgm matliwistage
unit irradiates irradiation |light onto a nmedi um where
strudaturegt tachstHat Peoreattiovnei MblBs pieadekend Pedtures may
irradiation light are printed, reflected light is read

be dbypabykaBgh RO &Rt dm RHARY aphedk israges obtahned1bY the
the imaging unit are converted into code val ues or

imag_@.@%‘yQﬁﬁ@_tn%y/ﬁélégsthienﬂlhﬁéiﬁ?‘%it dotmRatd B5PEom@Nface
i nformati on corresponding to the code val ues or the

of tEOU W ate ryakues 45 oqalifypgtrﬁi%of%w I adhReE PRGE NG ycn

unit selectively or overlappingly reads one system or

that? tRleUidd e d tL8LNEed :
s
kiq@%4gﬁ i nks having different reactivity printed on

the medium so as to be converted into code val ues or
Coﬂédéﬂéﬁ? gﬁgl§g%son why 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

17



[0046] According to a twenty first aspect of the
invention, there is provided an information out put
wdevi7oe124m whi ch an illumnation unit irradi at B6T/SG2006/000219

irradiation light onto a nedi umwhere dot patterns to
be reactive with predetermned irradiation |light are
printed, reflected light is read by an imging unit,
code val ues indicating dot patterns and the direction
of the medi um obtained fromthe anal yzed result of the

imagiotg pat.tesesettdmeihemphotoyppphedlymeemss obtcaspetebyor
the imaging unit are calculated and the | ocation of

a plirelnedi wh diyspesedodndbhepstagensushace thed i siedt days Xt
coordi nates is cal culated, and information according

mord oftde: pateskaketbmesuby disledbpuldedinbdrdhenkstiering
i maging unit selectively or overlappingly reads one

dif EpstrRnt 04 c8i PLHY ity eof oS ¥ B e 10fm 981 B ber dsn Amngy
two systens or nore of dot patterns forned by at | east

intd W dd RAS s Ik RAWiRG & Ffanent reactivity printed
on the nediumso as to be converted into code val ues
or @@Qrdi nate values. [0047] According to a twenty
second aspect of the invention, in the information

j d I enty
?:J?x;&;étog;ﬁg\égﬁetogf%c V%&ﬁfvefﬁtgl on,” the el %;rf;dl ation Jh?n’
d. d th (N .t k d f
e P T e 0 ) S

1llum1p%tﬁgggg§? Sad%%$§£ Qg {fgg qx§9ﬁlg%%p IV tﬂ%dlum

where dot patterns to be reactive with predetermined
irradiation light are printed, reflected light is read by an
imaging unit, code values 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,andinformafionaccordingixDthecalculatedresult
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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frequency bands, respectively. [0048] According to a
twenty third aspect of the invention, in the

wonbdaroaetsd on out put device according to the tweariseréne/000219
and twenty first aspects of the invention, the
irradiation light may be an infrared ray, and the at
| east two kinds of inks having the different
reactivity may be two kinds of inks that have
di fferent peak val ue wavel ength characteristic of

in thef rarfedmedy cabsatptityidey i ceespect dved yto [ GipdHwentieth

According to a twenty fourth aspect of the invention,

and itwdrhtey | fifrertmeet 8 posnc tou t qoilit roke Vil roee retcicar ditrtge tiortddiation

twentieth and twenty first aspects of the invention,
lighthendy adiaat iaf rihirgll ragy bBedabhéndf ar€dst aywo apthddef
at least two kinds of inks having the different
inkd @aehhyi dyr reyebe e tkivids Qfyivkkswoeatiuofomhheh has
a different peak value wavelength characteristic of
havd RfifFdeedntayn abgoLgt iy ta}bs@rﬁﬁitﬁecy Rhadi abkpRcYNEL 411
may have two or nore of irradiation sections, each of
£ ' st s A dJdiarad wavel ength for each
re%%%?g}enp peak vg%uejbfﬁg%frared ray
ab%%@ggﬁvity.[OOSO] According to a twenty fifth aspect
of the i'nvention, in the information output device
ac [ to,the tieth qr_twenty first.aspect of .
et oRS "E e L Sh e R R Oh o iy B PR R Loy 4
the %%&%%é%giE%yougﬂgtt g%f%e'é%%%i&fﬁ% %Bngﬁeoéwéggfeth 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 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 value 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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different reactivity may be respectively a first ink

and a second ink, the first ink having a small peak
woabur@ o9 i nfrared ray absorptivity and a smal PCT/SG2006/000219

wavel ength, the second ink having a | arge peak val ue

of infrared ray absorptivity and a | arge wavel engt h,

the irradiation unit may have a first irradiation unit

and a second irradiation unit, the first irradiation
uniioggaLng wavel ength characteristic of alnost an
entiré region of an infrared wavel ength, the second
irradiation ynit being suitable for a wavelength in
whi ¢ THE HhPar e’ el %r%tﬁt\n fyPEFttPe ¥G dnvemkdiog, in
h Iarger than the infrared absorptLvitg of the second
i HREOHIE 1M FIHT SRy issc argordiag api bheuRrestagyh or
sel ectively or overlappingly irradiate irradiation
tweptghtipht Fretmedi e dndenhéoneatihaginnpdiptyon light
selectively or overlappingly reads a first dot pattern
may pe #g ég fopreda i r snditle at leasdcbwd kdotdspaf tierks having
. _printed by the second ink. [0051] A s such, the two
difiysern oracivheltof ot pattespesctihatlare forsediok ahd a
| east two kinds of inks are formed on the nedi um
secend flade, thaditdse imadgieng nuniktsrefl 1t beaknfarwacifoinfrared
out put device selectively or overlappingly reads the
ray @btsopattiernny aid enssysl emvayldg iyl vhaldddyord iswShedsng
and converts theminto the code values or the
a laops Gt ealaleues infharedyrat/hebt¥PpEY6Lie0BaRl HOI 8rge
of dot patterns can be forned, and t%e i nformati on
wavelmugth ok hbher Al 4 surfrBGenedmdbes ingreasedrradiation
Further, the selectivity is raised, and thus security

unittanddg JRVEeLradiation 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
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[0052] An infrared ray is used as the irradi ated
light, and two kinds or nore of inks, each of which
woaso7dniXerent infrared ray absorptivity, or twROTKGR@SE/000219
or nore of inks, each of which has different
wavel engt h characteristic of the peak val ue of the
infrared ray absorptivity are used as the two kinds or
nore of inks. As a result, the dots are selectively
anal yzed by the dlfference bet ween the reactivity when
sysgie dintthar eburali s ofr padianedandmprivars g lbem into the
selectivity of the infrared ray can be inproved at the
coda vaguek arbalengordinelie cabess n \ithieakebiyhet ne diwans ystems
surface is copied by the copying machi ne, the security
or mgare bef | dpt qvedie frE053n Te Sdrhefstaddvorike Nsf @fmation
i nks, each of which has different reactivity,

amowrd! &S pordmtaianfsustaddkedm behiiekraapeak vahdenef, thes
infrared ray absorptivity is small and the wavel ength

seldE Shof i AndhidILCRARA ithas RaMGh 2 d&%albevﬁlldfﬁco%fed
the infrared ray absorpt|V|ty is large and the

wavelegth is long. The irradiation unit has a first
illumnation unit that has wavel ength characteristic

of 23 §H?§E§QH'1@A§} ¥ seidd %r§gh8n19£aéf§té@flr ?;',I:}]ﬁd EFM two

wavel engt h, and second Il lum nation unit

kindlidahl s o thgswa &ﬁngkhw thﬁgé‘ &I‘F Pérl:? %Ea%d

absorptivity o the irst |gher
ray a% o%%%g?{{%&&?{/( ?Qf‘q{vft 'k\i'ntd% ?S régfec(% : ve sl,nléac-hrheffvlvﬁl h

adi at1 on uni

has 8!%%e§%%%n9 ¥e£ength 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. In 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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irradiation light onto the nmedium and thus the
reading unit can selectively or overlappingly read the
wdabto7maiz4er ns printed by the first ink or the ®0O1/SG2006/000219

patterns printed by the second ink. Therefore, the

i nformati on anbunt can be increased, and the security

can be inproved. [0054] According to a twenty sixth

aspect of the invention, there is provided a nediumin

whi ch predetermined irradiation light is irradiated
regiont 0 caff I@est iafirediedm gy agevbyengthraghng ufi tsednid

patterns printed on the nedium surface are optically

illiphiotzogr@phed tbyhseadi 8gi &bl @ gdrvend vghte hdthein which
i magi ng unit and converted into code val ues or

the GFHAiHRA @ayalbesSrhi LA}t iorgthber godt patit esngifhem tihen
phot ogr aphed i mages, and information corresponding to

the thercodey \&aalydea%sq;rptt%ﬁgogéi pates¥abHas i he . oubput £t

to the informati on outpu evi ce. Further, two systens

and g%cgﬂh P g&i%ﬁ%?%%l%%eséfé%fgvgyK/%}r E@g§ﬁa%§g{15?g%e

nks havi ng ferent reactrvity wthres
sexifiemaselam nao tiedlall! Lo g Lol eg on 0
can SRPSEE LIS, HOLETLbPPual D51 Pl L Raech Um0
oy e RRLLPHE B A 4 OROEHRE T UnP BT Adeb rd opEPEar -
Ther%ﬁ%%%%é%ﬁ%?gp%%r%%%qggga&gghgcggxebéiggérggség? and the
security can be improved.

[0054]

According to a twenty sixth aspect of the invention,
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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code values indicating the dot patterns and directions
of the cards obtained fromthe recognition result of
woheo7det24pat t erns are cal cul ated fromthe phot egraphed/ 000219
i mges and the location of the card di sposed on the
stage surface defined by XY coordinates is cal cul ated,
and i nformation according to the calculated results is
outputted to an information output device. Further,
two systens of dot patterns that are forned by at
| eaSECRNDLNG A 20FEWERkE $eNemgr disfeertentt Fbacinvenyion,
Wth respect to the predetermined irradiated |ight are
the{ﬁﬁwﬁéﬁoﬁmdeﬁein@duumnsunﬂa&§1pﬁ@ﬁsﬁprm@oeddlngadnaaaon
twenty eighth aspect of the invention, in the nedi um
1ighit derdi rap tat ¢chentwert yesisktahna@:dumwemfyac@e}x@ratmimaging
aspect of the invention, the irradiation |light may be

unitn donf patedriayrianédd be tafe heastmtavg fd duls ref o dﬂ)ﬂféally :
having the different reactivity may be two ki nds

photidksapied phaveadi hf eremte duifiean eght ayy ahso ﬁﬁbb\ih‘QYunlt
respectively. [0057] According to a twenty ninth

cod@sRaGesOintiNeat PIMENH OOt ﬁa’é@@rﬁ?%%@%@t‘i‘cﬂ% b® the
the twenty sixth and twenty sevent haspect of the

carddvefbigRd £hsn 'tﬁlreagéé‘&él@ftiérgmes@@ﬁ gf %@ngftrﬁggerns

ray, and the at |east two kinds of I ng

are dhfeneMed ? Gkl 15’1'1% epl{@% gtlfalptespec!tmlral%%l ognFogﬁﬁt P8ation

have |nfrare wave
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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According to a thirtieth aspect of the invention, in
the medi um according to any one of the twenty sixth,
woeeiTiogi=®event h, twenty eighth, and twenty ni nPaT/SGR@e6/000219
medi um may be a playing card. [0059] According to a
thirty first aspect of the invention, in the nmedi um
according to the thirtieth aspect of the invention,
any one of a RFID tag, a nagnetic storage unit, or a
menory conposed of an I C chip may be built in the
aspegitaydingtlear 8nvewos0}, Atber ditrgdiie taonhildightsgedindbe an
aspect of the invention, in the nmediumin the nedi um
infraceodr degg &ndanlye ome kﬁa$ﬁm£Wkaﬂqd&ﬂ@ﬁIiphﬁmmmm¢ng the
seventh, twenty eighth, and twenty ninth aspects of
dif felrenitraeendt ioni,t vt hey edit wenkisda counk e rtiheitt havevertttiangd
subj ect nedium such as a seal, a tag, a certificate
wave(langitaent rbkpattonetertificate and a passport) , an
exchange ticket for noney, and a ticket. [0061]
Ac¢opding to the thirty third aspect of the invention,
in the nmedium according to the thirty second aspect of

thgikpvent hghio anc i 4 @9 e Reo PUiHd 1hPehBon, in the
counterfei t preventing subjéect nedium [0062] A's

o1 Ul B 140 S BB CEL LRty bl Luney Ltk
twen€§d598hth, and twenty ninth, 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, twenty. seventh, twenty eighth, and twenty ninth aspects
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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surface, and the imaging unit of the information
processi ng device selectively or overl appingly reads

woheo7dot24pat t erns of one system or the plural i PgTEG2006/000219 _

systens and converts theminto the code val ues or the

coordi nate val ues. Thereby, the two systens or nore of

dot patterns can be forned,, and the information

amount of the medi um surface can be increased.

Further, the selectivity is raised, and thus security
lnv%%hl%@,lﬁ@ro&ﬁﬁD F@O63Fqﬂhbe|mhndﬂedlmayiks csegtasfeit

the irradiation light, and two kinds or nore of inks,
preesching &hb¢GChaﬁe¢ﬁmﬁerent infrared ray absorptivity,

or two kinds or nore of inks, each of which has

di ffevent wavel ength characteristic of the peak val ue

of the infrared ray absorptivity are used as the two

Ki s icHPrghoftonksstAmsackesdkt, oFhgod0bSt86Lns that
sel ectively analyzes by the difference between the

are Fe@6kldVdt ¥ twhels¢ Bec A 86 1A% 4Se 'frorxﬁl%'datg§Qhe ium
thus the selectivity can be inproved at the tine o

surf£ad] hd lthd N&LASE hﬂl‘éhbfhtﬁgelm?gfﬂg%f%Lﬁfg%é§‘sing

copled by the copyi ng machi ne, the securlty

dev1d@%%\i%%tl[v%qg4%>%hﬁ7e¥lalp %ly@egﬁgd&@ Eé%tgéﬁs of

of whi ch has erent correspon

one fsistlerd B {11o W60, 13 Reak ﬁgysmgf AR eE eGP e e

sorptivity i e wavel engt
the aCbSOI‘ pti Vl%g; 'S tl a%‘ ﬁgogﬁg‘%f%kgv%gglegﬁg: nl]; /o e}%je r{?‘%o
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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is long. The irradiation unit has a first illumnation
unit that has wavel ength characteristic of a

weubwamal |y entire region of the infrared rag1/8G2006/000219
wavel ength, and a second illumnation 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
an secogd irradiatiog,units sel ectively or ,
overtapprndiS? the ¢ r SHREE | 8h 1Y oftclt RE e Gmhas

,.and thus the reading unit can sel ectively or

dif %?@56&31‘?@197%@0‘?#@3%Rﬁn%)épt%lfﬁsﬁﬂrh]f édt Byl¢ha peak

first ink or the dot patterns printed by the second

valygofTHdef brErarpe IrAVorkROT iambuntigasmpél and the

i ncreased, and the security can be inproved. [0065]

wa vk gel 1en $hotisedras aa sseahd ankagn whieht af peakevd e

identification certificate, and a passport) , an

of theHarfgeredckety fbsonpneyity id dketge and the Vakelerdyish

a result, the selectivity of the dot pattern or the

is liarfg.ar 8ther ayreHanadcoerustti hazan Bersaptodvedindbeon unit

security for fabrication preventing can be raised.

thatf ORGOvAvedrdigng thadatbeériytfowd h 8epeetnoialhe entire

invention, there is provided an information

regidputddutyid devircaddn whkCchwaediuaysHl f ageg 0f asecond

plurality of nmedia where code information indicating

illehiafaci®f SnQfk ANAEMHICa i VabUeForSHRE wSvd Nehgth in which
characters, pictures, two-di nensional codes,” and the

the link&ar®¥d 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 improved. The security for fabrication

preventing can be raised.

[0066]
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nunerical values are printed by ink having infrared

ray absorbing characteristic are di sposed on a stage
weund7aeesdransnmtting infrared rays in a statePCWS6Re06/000219

the nedia surfaces are opposite to the stage surface,

infrared rays are irradi ated onto a bottom surface of

the stage by an infrared ray irradiating unit provided

at an inner circunference of the space bel ow the stage

surface,  reflected. light Jis ot ographed by an ,

i nfIared s odyi ﬁ‘dr?}ﬁ(i FP%EE‘ aAPFA o?gra‘ﬂi)‘/%nlm’entlonr
th rocessing unit for outputting nultinmedia information,

SiUcHT BECSOURUS dRAPEEREFSN HRiges UV KiF VdicG hiRegiich
and the |like, on the basis of photographed i mages .
medigHR SUREACEFOM Phiel RRREAEB®PT agdiAadiaty GARe, inkormation
. _provided. Further, on the basis of projection inmges
ind¥Gagmniche Chaftpakcedsr agr i magiend cadi tvalihesi nfsorarat Ben the
processing unit inputs positional information of a
chanpdians opitherstageveuiineesidiakcbides, i afidraigt Lokepror
medi um state information indicating a contact state

nunegsitagelenvéheest age sprimced ahg tihg nesimy dndreede ray

information printed on the nmedi um surface, and the

absdnifiorgrathare precessi agaudi tdicuopuwds @nda dissploay ssit®ace

medi um state information and nultimedia information,
trarsudht s hai Bed 85@, rhfByes, oMk pict whesh and thedia
l'i ke, corresponding to the code information, to and on

surfaiteaNbirbeoSpd § 2E€ 1 thePOtibosfrddhe shage sur £a68 are
conposed of a projection panel with respect to the

irra{@%i.éﬂiﬁt%fa baRoURl bott SROSERr el ¥ tthe stage sYrdRctifrared

ray irradiating unit provided at an inner circumference of the

space below the stage surface, reflected 1ight is photographed

by an infrared ray imaging unit, and an information 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

surface, 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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A s such, the code information printed on the nmedi um
i s phot ographed by the infrared ray inmging unit that
woO2o@reewz4gded bel ow the bottom surface of the spagsG2@6@00219
the characters, inages or noving pictures associ ated
wi th the photographed i mages are displayed on the
surface of the stage on which the nmediumis di sposed.
A s aresult, the production of the stage surface
interlo?,cke with the code information of the nedium,
Thite-° [GF6 8]0 Cordh /R t P h & q KN Wi it rentire
aspect of the invention, in the information output
SUriR&R cBTadc AP O F hehenishaps curtras peetresedhet a
invention, the nmultinmedia informati on may be

ProjgffioremPraslt whth inedicsatte s onbltt pmodiecanganent t ohi tgesed

proj ection panel surface and an operation instruction.

belqwody HKapsusirfades arrangenment of the mediumor the

operation instruction is perfornmed by the nultinedia

i nfl[8&¥0fatli on di spl ayed on the surface of the stage, and
the nmedi um can be easily operated. In addition, the

st dge sefchecthefcddie igafermtan de frunthker onatsedud HD7AR]1is
According to a thirty sixth aspect of the invention,

photioyaphdboryrad i 8 raub AUt a {EWiage ndCeeT tlithe tt Os td¥ddded

fourth aspect of the invention, the code nay be a dot

belguatdiey ot {0 EYrface of the stage, and the characters,

images or moving pictures associated with the photographed

images are displayed on the surface of the stage on which the

medium is disposed. 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 according 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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A s such, the dot patterns are used, and the inmage

wo RHeess and the code anal ysis can be perf or g /thobi@brio
speed. Further, the direction of the nedium surface

can be easily calculated, and a variety of code

i nformati on can be recorded on the nedium [0072]
According to a thirty seventh aspect of the invention,
in the information i nput and out put devi ce according
tgotohethirty fourth aspect of the invention, pictures
or characters may be printed on a portion and all of a

F@%c%%@ﬁ%%etgﬁa%B%r&&OE§QEhQQs@QH?bbehHSiﬁEbﬁﬁﬁon, in
infrared i'nk or an infrared ray transmtting sheet

the MEM ¥ t Bﬁtﬂa@{ r %%c%aé’aéa @!ngrﬂg{ t£89thﬂ!§t§]?>fo*?ﬁth

attached to the portion an he top surface of

aspectl® PLoILqL 9 hapel -thle.o%%%e RS %%Cg’ dEEeHB't%%?S or
the characters are’previ ously printed on the top
s;r%qﬁj of the projection panel by using the infrared
r 9 transmtting ink, and thus it is possible to raise
the stage effect conbined with the [.ti medi a
| BPoTHaTi GO BT Trant F S hahe ST 1 90 PAORS
infrared ray transmitting sheet is attached, and the
and tR% GOSea BF LY LS O] e PISd FETE a@ﬁg&e%?%g ectietf #1gm
bei ng damaged. In _addition, even if the infrared ray
the d%F%ﬁgﬁPPt?%&%@@tﬂl%‘ e, caht b@a%a%’eliéﬁjicyllated'
exchanged with a new one. [0075] )
and a variety of code information can bé 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]
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According to a thirty eighth aspect of the invention,

in the information input and output device according
woao@wgiame of the thirty fourth to thirty seveariG2006/000219

aspects of the invention, a frame designating a

projection region for projecting Iight 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 ra

t r Zheminfrared rest t eredyndt hgny cheledi ks 3L tbghgsl mgnd the

visible infrared ray transmtting ink, or a renovable

surfiapkr afedheaprofjanshont pageshean pe ipnaedhed Hecdmlbeing

attached, and the information processing-unit may

damaagieldow Thea@d0f Batj avamiitt thepinfeeted faarmransmitting

indicating a projection region or marks indicating

sheeholk @ampges, of t tdieh preDjeaGtiilon ekeghageant Otk e new one.

projection panel, and may correct a visibly designated
pr gjo@gtsijon region and a projection region of the
projection image to be equal to each other. [0076] A's
sugbcotengmebka tROLeatLpghiRuUsssoEness fe tikention,
projection'region are projected onto the projection

in tR@Neh et RE PRBLECLAANUELL: QB¢ tduscddiidRy 1@ 01y

of the projectionunit with respect to the projection

one %@%h&%?&%%é&ﬂﬁdtéc%hﬁ tisgmanth\/\ggge_(:@% of the
pr_Oj ectionr 1 oNn !nSt_I'UCtIOH rane or _mar I'S not
invefifted on %m%emalasghhg@ieg?e% YroediBhy aredisay sor

ransii tti ng sheeft, ey ar on the nova

proj%g:Itlr;Lg{g? Ic_j%rgfa%t }%% acrhsem}_)trtgj%%t%%%etuhi%ngr %atu%s tcﬂ}es ignating

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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infrared ray transmtting sheet can be renoved. [0077]
According to a thirty ninth aspect of the invention,
wonod7ve124af or mat i on i nput and out put devi ce aceor8GR@6/000219
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 i nage
may be printed by using an infrared ray absorbing ink
,on the top surface of the projection panel, or a
unit shighf SRR aFedthayPieiaran inrpshean fre megrasted
the ink may be attached. The information processing
(caljfinatiedn r ec Hgsinz 6he dorali ardties: okotha {pafreothen st mme
the basis of the dot marks photographed by the
or mapkr &p aPr Ry infkegi og e propeytdenaran e owhehbeim frered
coordi nates are at the sane |ocations as information

ray ofrdrosmitcloimer sheétt hehphotegr aphint eteginortsheprsanousd e

stored in a storage unit, and may display the result

infradeat payitararesih sty vakeon dmf aFgatite eBribetion, the

proj ection panel by the projection unit. [0078] A's
infraiedy fdie wein Jmirks ANt idae the rkaws er ners of

the region for photographing the infrared i mage are
pregvipgugl yprinted in the projection panel or the
infrared ray transmtting sheet, and the deviation of
theddmaiitg B 4 MihJ 83RERI a0 LO& PrAkeShON: PATEl i n
is displayed on the projection panel by the projection

the ?EgberQQOhhﬁnﬁﬁﬁrgﬁai5ﬁkéé¥ﬂdéyﬁ@€ 98%09@@n§:%8F§ﬁ§ dde

| arge capacity of storage unit is provi

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 printed 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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it is possible to automatically correct the
phot ogr aphi c region of the storage unit. Further, when
woOher7inizar ed ray absorbing dot nmarks are not pCcTsSGe6/000219
on the projection panel or the infrared ray
transmtting sheet, they are printed on the renovable
infrared ray transmtting sheet, and after the
correction, the renovable infrared ray transmtting
. Sheet can he renoved. [0079] According to a fortieth
Prigtedctihf éﬁﬁaiﬂ%ﬂ%ﬁqQﬁﬂni RRe | Rfor ABEI onNERBHEanB2Y
out put, device according to the thirty fourth aspect of
trarﬂ?f%liimts#l@ﬁ,trt%ditr%fiﬁ-ﬁf-aéﬁqarqﬁ:ég@i HeP g Wdye with
output to the projection unit information indicating
resperl &6t Bhe Prdilagtamn rEpadess 0ispdavag P dther psoidation
are associated wth the nmedi um di sposed on the surface
pangk byhehppagjoderitdonpanet . a8 cepeeicttiical | yalibeatibe)
mediumis a card for a gane, the noving picture
can prdiagd i ng ffihe lergeataraaccoo distgp taqye heiatits pboteded,
the card may be projected onto the peripheral portions
it o0f thesthid. taursbeopawbeallhecoetdiedm ithed photographic
figure(doll) that has a bottom surface on which the
regimted nfher naidreryd Surprd .t edrthbe, regeAntvé the€rared ray
di al ogue ball oon is displayed around the figure, and
absd el MPIdb O Hr@une tpyibecd spl aYedpbYjEBeion panel
characters. [0081]

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 medium is a card for a game, the

moving picture indicating fire or water according to the

attribute of the card may be projected onto the peripheral

portions of the card. Further, when the medium is a figure
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According to a forty first aspect of the invention, in

the information i nput and out put device according to
woOher7ioor24p et h aspect of the invention, the infecwsGeed000219

processing unit may output to the projection unit

i nformation indicating characters, diagrans, inages or

novi ng pictures associated with the nediumto

| ocations the projection panel surface that do not

erlap .a contact surface of the nmedium [0Q08 ,
(co13§hEP adh S Pileart Bive ot ar iy OF CoarcRiG e KRSHdSeR
, on the surface of the Erojeption panel , the nultinedi a
is prafdesat £8R FREieatPhgtkhadiriedss Rildgiothels iHagesyed

nnvingoggftures, and the |ike can be displayed at
aroungcahf ohisd st f eed Fhomautk odi shefdgugsr B3y il ayed

the production can be nmade by the i nages, the noving
by tpiectolpeggactand.the like fromthe interface of the
contact surface of the nedium For exanple, in the
cade06fllt he figure, the shadow is projected, and the
in the case of the card, the characters, the diagrans,
t hacicorgeag and tiwertp\ingtpheparesort hdie alrerention, in
continuous to the imges plotted on the card are

the dirsfd@yad.or 0083]Acepadicng piue@ aldldey secondiagpeet wfe
the invention, in the information i nput and out put

fortdewhcespeeorsli Rt enavy tade , ot hé hien dumdtyi Srowridbds:ing
forty first aspects of the invention, nedium

unitl RAQrdm@id N tbneh & fridiGk otdi i e ianth o shePeo®fiddi®atin

medi um or a shape of the nedium surface may be define
charklteh®,ced8grams, 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 plurality 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 pictures/ 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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information printed on the printing surface, and
information indicating characters, diagrans, inmages or

wouvi7ngizad ct ures projected onto the projecti onpoasekoos/000219
surface may be created on the basis of the nedi um
information. [0084] In the code information, medi um
information indicating the kind or the shape of the
medi um i s contai ned, and when the code information is

phot ogr aphed by the imaging unit, since the . .

i nf“&q?étdoléw BP Gt E€SitHgSBEINE 2 W RE iR RALes TPt kohd 11

or the shape of the nedium the nultinedia information

the dpfoagpsadnngnpet tded lKWidwr delvd cshapecsflinpet aertivimne

can be outputted. [0085] For exanple, when the

of thafbhimtyoreunidi tat fayty el ks tha spfe atise o fretdi &1 mnvsandhi cas

the figure or the card, is used, in the case of the

medifurginépraawbod imadeagfircharlath@rasid anchdpe blietlcase difum

the nedium the score can be displayed on the

or apkbjaget o@nthangediuh0886fats wagepo©fddhiendd gin eeHedaldde

wth a, height that the codeinformation is printed on

infortetiein pmistelase . cheher ian 10l Eguehye Jpyved d rsidenafion

the player stage is visible, the nultinedia

indilcaftamEptdHRt ddrdireat R oG Ra=aCti@laYe iR Bnd FdeSires

nmovi ng pictures, and the |i ke can be displayed at

proj'ae?(“c@d gnsot i p(i%_j%%tti%%cﬁgﬁeﬁ_%m\f‘da%/f pkherddgi &n

the tinme of "being viewe

the basis of the medium information.

[0084]

In the code information, 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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froman eye line. [0087] Wen the shape of the nedi um
or the shape of the nedium surface is stored as the
wordi7iom24af or mat i on, an al gorithm may be om tt edTiSB2006/000219
which the imaging unit directly recogni zes the shape
of the mediumfromthe pro ject ion inmage . The
information that indicates the characters, inmages,
novi ng pictures, and the |ike having considered the
. _shapes may be displayed on the panel surface. [0088]
lnqu@tad?ld?fhgswlaltf%f oy thisi et taypevr ferer Hehemaarmhlorus Iy
the information output device according to the thirty
upwansiraideaspecthofpldwet miaad drs, il orthet iropltimedia
processing unit may detect an operation of the nmedi um
infarrstt ioperiatgsaning oheraoheas st dgegsams acemages henoving
basis of state information of the nmedium After the
picturesr, mamhidonhpr b ks Stang benidt spnakezestcodest pohsteth oo
the medi um surface to specify the medium and
not bakenkatles sK¥deos dithat esglindifathagt ané @b OAgofi dvhad
medi um on the projection panel, the information
fronPlzRCeSA NG it may recogni ze a grid tapping operation
of the nmedium on theprojection panel, that is, nmay
reggpgY jcoordi nate information calculated in
substantially the sane region as the | ocati on where

t hgRdiUm 552 0L SPosed hq@uhr SALRr Wed LEMEn Ondiium
desi gnated region and/or code I nformati on nany tines

Surj’:ta%er _eLgog'@é)fgd tJEe t%% rﬁé’cﬁ){\g&l Q%ﬁnmotrﬂe acflogfgorithm may

i nf or mati on.

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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[0089] According to a forty fourth aspect of the
invention, in the information input/output device
weacowridizag to the thirty fourth aspect of the PCT/SG2006/000219
i nvention, the information processing unit may detect
an operation of the mediumthat operates by a user on
a projection panel on the basis of state infornmation
of the nmedium After the information processing unit
anal yzes codes printed on the nedium surface to
proigrelei gy pene lnedh e i andayaread afesoxydéBakgi Hatewnation
indicating a location of the nmediumon the stage
calgukdtard, it mekstleortiatlilon theosemsi ngouant asayheeldorim en
grid twi st operation that rotates the nmediumon the
whetmsilse afediym | Dsatiiepostdt he Aediremeserfdoedritidee or a
proj ection panel surface, such that a rotation angle
desifnd el nedyibhorard/agescofie t e foaiation anghe Wiklks to
respect to the direction of the imaging unit are

recd@pesd atdly ecagiiaethdds ankr etet @iodenach Adrimt {R090]
According to a forty fifth aspect of the invention, in
thegdg¥or mati on i nput/out put device according to the
thirty fourth aspect of the invention, the information

Pr QGRS L JBe6.A8) e6h2R 2PSEat i o ofe R ABILHM in
t hat operat'es by a user on a stage surface on the

the Q@?ﬂo%n%fti%tr@ti%gh@/%ﬁl EEOBeOEthscHSQBE%S%tEEet irty

information processing unit anal yzes co printed on

foul{:égfcu a.tdér'g]%r%geg?i |\g%r?€l§oq{;’];ﬁ:|}%:é;teil n c‘fﬂ%ﬁﬁ%i&?ﬁ%ro?es%ing
g locatio of the

uniﬁr?‘n(gi}j@etect 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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on the stage surface, the information processing unit
may performa circular grid sliding operation of the
waoradi7n=gr f ace on the projection panel surfaceCTsaedn6/000219
that traces of the XY information calculated in a
predetermned tine is recognized as a substantially
circular shape. [0091] According to a forty sixth
aspect of the invention, in the information
_input/output device according to the thirty fourth

unitgeededieathan averttean phethafmedem o%h@‘%/ JRREI RS by
unit may detect an operation of the nediumthat

a ussgerddt @s shpda gvefash ehethedpeeis ont palrlte sinf e toron
the basis of state information of the nedium After

of thhendéafwr.maifbarprioeessongatnph ranategencodes Pra g zeb
on the nmedium surface to specify the nedium and

codecapeihatesoXYheonedi matasc it catspwgeaf ¥ adet mediof, tdved
medi um on the stage surface, the informtion

cal QU IOCEeSS KYJcubhdinaye peridi 9 i i nalcghtidnsnefsbapatedium
grid scrolling operation of the nediumon the

on tHO] eeh§ONsPangte suthacenrouahtlBatl prcaessiofy tiei X fuay
coordi nate information calculated in a predeterm ned

perftdiRal S /RO ZE4 <83 da ndubsd ANt 1 & by sid alkahlinl sR€Face
shape. [ 0092] According to a forty seventh aspect of

on e JrweRtion, ﬁgﬁe&hguwgew&gheﬁ ERRULL PHERYT o Hlevih Eeky
according to the thirty fourth aspect of the

infdfﬁ%&ﬁ&h@%ﬁl%ﬁ@gk?ﬁpiﬂﬁgiﬁ?&d@ﬂ%?%%ﬂe%gtﬂﬁkt%gayeéggﬁﬁaed

an operation o e nedium that operates

as a substantially circular shape.

[0091]"

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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a user on the projection panel surface on the basis of
state information of the nmedium After the information
wonrowd@gsi4ng unit anal yzes codes printed on thePQESGR0M6/000219
surface to specify the nedium and cal cul ates XY
coordi nates indicating a |ocation of the nediumon the
stage surface, the information processing unit nay
performa grid scratching operation of the nmedi um
repetitively in a straight |line shape on the
pr a¢j0é&kilon panel surface, such that it is recognized
that traces of the XY information calculated in a
pr édepediingetot & nEofsy repeat g dspects Wisttast ilavieption,
straight line shape. [0093] According to a forty

in tleé ghifioraspdon Dipithéou ven tieon cei actdiedimd sonehé ahirty

i nput/ out put device according to a thirty fourth

four&spetipaft tdfe thrvemntiedt.iohhe thaf dnfatrimet iphoeessiadiging

unit may detect an operation of the medi umthat

unitOREKALRE BY anUSEErPidRes Prof€Giddnmpanelt spdmae Dby

the basis of state information of the nmedium After

a uskkechnfne g@féf&biﬁr&f? S35 stk canshyges 1596les 4 igHad
on the medium surface to specify the nmedium and

infotaGUlA 8% #Ye GRALAINNAL 8% bRALEAT] i Bind LM LA Qs iRy

medi um on the stage surface, the informationprocessing

unittjﬁiélg%gg)éspggégé A dd L lthienﬂeaFﬁﬁlaéthf‘aeé t N ing,

Iumon the projection panel surface, suchthat

" the 3 XAELALI O, ngmeLige%gowf bhe gradi-um lwﬂllgigﬁpﬁgt a

loca@lon o)

to a veftica né o

e projection pane
edet & %Qerge 10 olnst'h%(:g\g,gbéegarface, 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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[0094] According to a forty ninth aspect of the
invention, in the information input/output device
weacerrodizag to the thirty fourth aspect of the PCT/SG2006/000219
i nvention, 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 information
processi ng unit anal yzes codes printed on the medi um
proeefdEte tolspesiv ypeheorredhumriaghdt thttuy apsrxyion of
coordinates indicating a | ocation of the nediumon the
inc oo eg themexdinet os urifeapeo ] ¢ tiei dmbankdt $ wnf processhnghat
unit may performa grid turnover operation of turning

a vawiert sompost i omc bfndthieormedd whes uiddicen oni tthergymi |ctiom

panel surface, such that a variation of an area ratio

vertofcdihe ifedbant s frage ctubnegda Q¥ erif koprehet praj g6l ©ime

panel surface in a predetermned tinme is recogni zed.

is AR A, such, the information processing unit

detects operations of the nediumon the surface of the

projos4)i on panel, that is, a grid tapping operation,

a grid twi st operation, a grid sliding operation, a

gr g SHPld RG APEEAEL Alinidh %rs!p%%%r atc,00; OPEr Al oN. 5 n

agridtilting operation, a grid turnover operation,
ike,. it.l.S +Passt hle Yt :

the BRI B ok DO BL QLS AALES e e

foufﬂ’fp%escp é@véf]gth}p CltMequcioannd tthhee ilnlcfoermag@acg%ln%sr%%%ssing

associated Wt he above- descri bed operati
uniénﬁ§§z@é%%é%qakh%ngggggg 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 mediumon 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

39



of the projection panel. A variety of stage effects
can be achieved. [0096] According to a fiftieth aspect
wohod7e124mventi on, in the information input/ouPpuisG2006/000219
devi ce according to the forty eighth or forty ninth
aspect of the invention, the information processing
unit may performthe operation of the nmedi um according
to the forty eighth or forty ninth aspect of the
i nvention, such that characters, diagranms, inages or
scramhimg pbpeuaesonpr respondi nigl ltoinde opede tilwhor mat igarid
are projected onto a region of the projection pane
turrsirdmopetranaionwhi ahdt biee mediaymaswdr fiacesi sossiiined overary
by nmeans of the projection unit. [0097] For exanple,
the WheN: ined e di wAd 152 @i 6@f dsushichsashihedtews), dheyrams,
i mge of the portion turned over fromthe surface of
imadd¥e R6OL B R Ranel abki s 19keNUBRL Gl a¥abuest el Wien
card printed at corners of the trunp) can be displ ayed

the @hdvRe J82QRQf chHBEaRHBhECLLANI PAFELy SHTdRCEL MG ace
the medium surface is turned over, and thus it is

of t@l%siiﬂ%{j%cttgoﬁa. %%etlhe git?‘gffé{%%t@es@%éfﬁé%lﬁ%bég]ecan be

projection panel surface acconpani ed
achﬁg%%ggperatlon by the player. [0098] According to a

1fty first aspect of the invention, in the
inf%%@%ﬁion i nput and out put device according to the
for&y erghth or forty ninth aspect of the invention,

th%clc%cj:fldli?lagt 8na fiftieth aspect of the invention, in the
information 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 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 over 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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according to the forty eighth aspect of the invention
or the area ratio according to the forty ninth aspect
wohod7e124mvent i on may be recogni zed by bri ght ne€%/56£006/000219
the infrared i mage obtai ned by phot ographing a region
where the mediumis turned over the stage surface, by
means of the imaging unit. [0099] Wen the nedi um
surface is tilted fromthe projection panel surface,
obe tlonrb tﬁ 05}|on of the mediumis turned over from
P e proﬁ%c o gﬁél surface, the brightness region of
the g}ographed i mges or the shape of the brightness
and ldar kness by the imaging unit are gradually
varjied. The inforpation processing unit recognizes the
st AV b $Hape or: tH Dix it Segonhnt ERfel BBt oGr Aph.»

ge. As aresult, the inclination of the nedium and

the ﬂﬁ@oirﬁléltFﬁ@oﬂfu?‘%teéﬂfid?ﬂt%u‘b&eﬂfl@ﬁ pECe Rl g teelhevgrty

medi um surface, and the size thereof can be

eightdy egnf ety nﬁolb@smbpcﬁ Pk yinvembimmyi pgetinelination

mul timedia information indicating characters, the

accddicigrarnre, thhef ¢ngesi ghttte arpeaig ofi ther esyempbtdon her the

i ke displayed on the surface of theprojection pane

ared nadtoaaancE ng th thhefoetpgnirgddaspsut tof theiimnvention

possible to raise the stage effect with respect to the

may peayerogr]idl byAncortdi mgs ¢ @ fat ié filnf reeeontimagpedit ofned

the invention, in

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
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the information input/output device according to the
forty eighth aspect of the invention or the forty
waoioi7m2espect of the invention, the operation 8ETSEB2006/000219
medi um according to any one of the forty third to
forty ninth aspects of the invention may be based on
the recognition of the nunber of tines or speed of the
operation repeated at a predetern1ned tlne [0102] As
such, a grid tapping operation, grid
PIOJ@ﬁr&l&fﬁ BANeA i a&C@FﬂaPﬁﬁ %b%bgtheoﬁecag@ﬂ?adsﬁwlﬁ ngt
operation, a grid scratching operation, a grid tilting
s RspFeridlion;o argsel the nevase opéFact orithndeenecki ke ate
repeated, and it is possible to vary the nmultinmedi a
Playeﬁfornatlon such as characters, diagranms, inages,
nmovi ng pictures, and the |ike, displayed on the
~surlPd®é Jof the projection panel by the nunber of tines
of the repetition of the operation and the operation
speedortiemetore fiifttyi Seposdidd@dio afatse ihessiage, in
effect wwth respect to the player. [0103] According to
the dnffidrimatilin d mspeeitplitt Reviikeeridodtding the the forty
i nformation input/output device according to the

eighfar bgblictd otfothier i vehpi bnaspeehs irihenidentddbe of
the operation of the nedium according to any one of

the Ghecheiby,t hhedoperbtiby second AsPeGh aoidi®g to any
i nvention may be based on a history stored in a

one 8FARIE I thiPAdA4 forty ninth aspects of the invention

may be based on the recognition of the number of times or speed

of the operation 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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According to a fifty fourth aspect of the invention,
there is provided an information output device in
wohow2e4edi um i s di sposed on a stage surfacePCmsa2006/000219
state where the nmediumis opposite to the stage
surface, the nedium where dot patterns are printed on
a nedium surface on the basis of a predeterm ned rul e,
the dot patterns are read by an imging unit di sposed
., in a space bel ow the stage, code val ues indjcating the
EhingofpAPFEVNBIRRA FPRET GHis tOE LRECHEAPA. obR%i RAF FTiGhH
t he anal yzed result of the dot patterns are calcul ated
of theoht Phiot GFEPHEd Y FRgRBY shitarhebn®yE A ey ithagidnge dnifty
and | ocations of the nedia disposed on the stage
secofig papecefdinede By vy tdoor i nhedsa 38 @ obad babapred,starkd
i nformati on corresponding to the calculated results is

in eouteutatgsd urfdr.t her, the inmaging unit detects

bri ght ness of each pixel or a pixel group anong pixe
mat{itil®ds of the predeterm ned nunber, and recognizes a
shape of the nmediumon the basis of a pixel or a pixe
gr e omidse d ghtfiels, ifHwegialadger dWrhd hatvention,
previously set threshold value. [0105] According to a

thedd 1§ prioviitkdaspeat oehathenidimenid @8vitd ithghich a medium

i nformation output device according to the fifty
is diepbkBaspecd HaddeurFuert ian dhad eeearl 2ad HBeH Winis
may be a card. [0106] According to a fifty sixth

oppRAIRRC L0t hther b pyentd ke | RHNGUALEr MBELENGOU U terns
devi ce according to the fifty fourth aspect of the

are bRYERLEYR alhEd 1 &F AeRrZed IR EBYsRE @ predetermined

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 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 more 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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fingertip of an operator or a player. [0107] According
to a fifty seventh aspect of the invention, in the
wonbaroaetsd on out put device according to any oneColG2006/000219

fifty fourth to fifty sixth aspects of the invention,
the centroid of the nmedium may be cal cul ated by a
nmedi um shape recogni zing i mage fromthe inmagi ng unit,
and an operation corresponding to coordinates of the
centroid nay be performed. [0108] According to the

aspefod- 888 cH HRRE Bepedils FecorBizRdRedbH Haie be a card.
operation history of the grid tapping operation, the
grilP1Afilst operation, the grid sliding operation, the
grid scrolling operation, the grid scratching
opératdwiing fre grfdftil sixgh gpareatt of, thheigredtion, in
turnover operation, and the like is stored in the

the sitrorages urirt coft phutte denfiarematicordpngcessting finfty &mdrth
the nultinmedia information indicating characters,

aspelitagoanmshel nagestimv) Nghpi Glediods,i zaad Mdeidm kKRay be a
di spl ayed on the surface of the proj ection panel is

fingeriigd d¥y drheeoidatdomn ¢f1dhe operations. A's a
result, it is possible to raise the stage effect with
respeei7ito the player. Advantage of the Invention
[0109] According to the invention, it is possible to

achi s Ahd ROEMaL IR auLRHELde¥HEELT B W EN dfention,
i nformati on of the medi um di sposed on the stage

in t3Wr { RELHRAMN D RURIY d8%ice 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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efficiently read, and the stage effect and the
security can be raised. Brief Description of the
wonenwag9[ 0110] Fig. 1 is a perspective view PCT/SG2006/000219
illustrating a card gane machi ne according to a first
enbodi nent of the invention. Fig. 2 is a bl ock diagram
illustrating a systemstructure of a card gane
machine. Fig. 3 is a block diagramillustrating a
system structure of a sensor unit. Fig. 4 is a block
diagramillustrating a systemstructure of a sensor
unit. Fig. 5 is a block diagramillustrating another
Adv%ﬂ&ﬁﬂﬁe?%ﬂjﬁféﬁﬁ@ﬂﬁ%ﬁ&ucture of a card gane nachine
of the invention. Fig. 6Ais a diagramillustrating a
carld Htlangenent panel in which printing is performed
on an entire top surface of the card arrangenent
parfetconghingh tiol thst Lavestaopl, antvisvwofstihke cas chchieve
arrangenent panel from an upper side, Fig. 6B isa
an igifagmerbiidnl uetpati dgvaceard wrirdangerenhrpanetibn ahiighe
printing is perforned on an entire top surface of the
medicaf ddaspasganet pasel stibé Chudiaest raies i surely or

| ongi tudinal cross-sectional viewillustrating an
ef fievilargsd r@a@SSa&@Cth_@nélta%b_r detuee fhatge Caddhirity can
arrangenent panel, Fig. 6Cis a diagramillustrating a

be rcardkd@rrangenment panel in which printing is perforned
on an entire top surface of the card arrangenent
panel ,
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. 2isablock diagram illustrating a system structure
of a card game machine.
Fig. 3is ablock diagram illustrating a system structure
of a sensor unit.
Fig. 4 isablock 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
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which illustrates a plan view of the card arrangenent
panel from an upper side. Fig. 7 is a diagram
wokbargerabi ng a card arrangenment panel whose baCT/sGR006/000219
surface is provided with an IR filter or a color
filter. Fig. 8 is a diagramillustrating a state in
whi ch ganes are actually perfornmed by using a
plurality of card gane machines . Fig. 9 is a
erspect.i.ve view.illustrating a card te machi.ne ,
2 AEEEBRET g 05 T4 64bEnd erboU REREBFTERG PRVEM i'gh, vhich
,Fig. 10 is a_l ongitudinal cross-sectional view
Pm?*ﬂgi%tlr%t?%@f%ﬂ&@a%i% ¥t ehFe HareS Wkt o hded? dFaEd
to a second enbodi nent of the invention. Fig. 11 is a
arryFMshew PRPGS r atiHgha chtdughretatchiene herdtenainal
to a second enbodi ment of the invention when viewed
' Crog3oiREnl Upberisvdd. 1 WEitgatind anerplageledds eef smsectional
illustrating a systemstructure of a card gane
strygfehiefFte 43rd stxrargsoiendi pgnei, i FlustaQtlisng d@iagram
system structure of a card gane nachine. Fig. 14Ais a
illwhtagprtaimg |4 usarditd mgpray etk graaany et nth pen gbr i me Wwhd chs
printing is performed on an entire top surface of the
perfzamkdonangeneite papedyr fdieb fidlHausk ratesaagemantvipevel,
of the card arrangenent panel from an upper side, and
whidH g.l1iAR nestes @& @QanmviiklvUSEr 8hkngaad Car faddERage MBite 1
panel in which
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 1is a longitudinal <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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printing is perforned on an entire top surface of the

card arrangenent panel, which illustrates a plan view
wohod7me1mar d arrangenent panel from an upper sPAE®SGEN0g000219

15A is 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 arrangement panel

from an tl{gper side, and Fig. 15B js a diagram

i 110 T atPng® @arli‘il%?lfaﬁl@éﬁéﬁf“ plah]e'FS?JFPW%ha system

printing is perforned on an entire top surface of the
Str%%?‘ﬂr@aﬁ%r?ge?ﬁﬁ RRfeImacihineh il lustrates a plan view
of the card arrangement panel froman upper side. Fig.
16 §ig a ldifagram idlegserat Lhgshnaekagphecef daapangenent
pattern. Fig. 17 is an enlarged view illustrating an
panekampivbich pninniog et pemfdonedf om adotengdtteetnp Figface
18 is a diagramillustrating arrangenent of an
of th¥f ormalt konadgbmekigpad®l | swhal afi dgriaratidadusst napiag abew
exanpl e of aninformation dot and bit display of data
of tdef taed dhetrefartnt bagel20foh :iraugpagr amié) laist Fagi ngdB
an exanple of an information dot and bit display of

is datiagdeh ned dsherafingma WakehakkhHgbhaheSpan&asenivhich
which two dots are arranged, Fig. 20B is a diagram

priftd i tyatd e X adp! £1 dntaied N nat i on-dodr ank bikdrq
di spl ay of data defined therefrom which illustrates a

arr&afdndit WA f Qul cflot $1 858 M £8P a T E.e12OF tBedcard
di agram
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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illustrating an exanple of an information dot and bit

di spl ay of data defined therefrom which illustrates a
woas®/mme4whi ch five dots are arranged. Fig. 21ACTSGa006/000219

diagramillustrating a nodification of a dot pattern,

which illustrates a case in which six information bits
are arranged, Fig. 21Bis a diagramillustrating a
nodi fication of a dot pattern, which illustrates a

case jin which njne |nfornat|on bits are arranged, Fig
lnf%@ﬁﬂsona Witagremdil $EisaEivn g ta drbai fedareeh tglﬁrgfaefn
pattern, which illustrates a case in which twelve

i nfidmmtd®n 51 t3 FedBERrRahgeESt RN 1m0| €xangilegodman
illustrating a nodification of a dot pattern, which
infqqmajsionatded ancadd ti igiilaty tdfi dakesidatinad drivatd forem,
bits are arranged. Fig. 22 is a diagramillustrating a

whidtagé liuatwhteh a cspeciifi whicontvef diofsormat 2 onadoed, Fig.

arrangenent is changed to define a block direction, in

20B deta patgernsi showwnranikggs eibmpbe 4f aki gnf@B8masian dot

diagramillustrating a case in which aspecification of

and bitodimpion ddtd=ara aedamedt therehasgedvit Deldefi Nestarates

bl ock direction, in dot patterns shown in Figs. 16 to

a cadd, imhilcicH ldoust Batesaaerangeiiid, ofig.nbocmetsi #nitidram

Fig. 24Ais a diagramillustrating a card used in a

il1eArdtdaeanachimsle WH eR 1Afustdatas bask sk facs 10fy
a card, and Fig. 24Bis a diagramillustrating a card

of dﬁ%@ddéf‘lﬁe@&[ﬂezg@f@orﬁraqlml% iWhiGR rbklUskr ah 8s n GasEh

in which a |ocation and

five dots are arranged.

Fig. 21A is a diagram illustrating a modification of a

dot pattern, which illustrates 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 in which

nine information bits are arranged, Fig. 21C 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 1s a diagram illustrating a case in which a
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direction of the card are changed by card novenent.
Fig. 25A is a diagramillustrating a card used in a
woanw/ogeae machi ne, which illustrates a back sBCTAG2006/000219
a card, and Fig. 25Bis a diagramillustrating a card
used in a card ganme nmachine, which illustrates a case
in which a |ocation and a direction of the card are
changed by card nnvenent Fig. 26 is a diagram
ratin f | cul |n an a
Specedgﬁﬁt%%tﬁ 35 05 %on %aogc%f%tapg qeg aggarﬂhanged to
|IIustrat|n a card used in a card gane machine., Fig
defipe i3 &Oﬁ#a%lw%me usBr 40 F P B SV WHITE rFJéJScarlofa
i.s di sposed on a card arrangenment panel, when vi ewed
to Apombdrhugpdrssrasesrpgrapgemgny afagranrmREienr Bitng
an image that is obtained by photographing a card
di $pasedibrisaacdiayam digerdmatyages dyrdisiseg ansensard
unit. Fig. 30 is a diagramillustrating a nethod of
gamedntehdnni nghiterid lastarad eex bshaclorsindtade gf 8lcdmsdaand
diagramillustrating a nethod of analyzing a code of a
Fig.cadd. iFiqg.did@riesm aldiagramhbl astamt uegdaines hod dfgame
recogni zing a |location and an angle of a card. Fig. 33
machiisieqg @ihaghafiilhbusétaki agcaseeihaghiodh calladadiiorg sad a
nmoved angl e and a noved anount, when a pl ayer noves a

direearidn bifgthd4Bair8 ardi agragedl bysthati Rgvamease in
which a trace

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 dniagram 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. 26 is a diagram illustrating a method 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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of a card is used as a paraneter, which illustrates a
case in which a card is noved in a cylindrical shape,
wand7me4934B is a diagramillustrati ng a caserPCmsS6R006/000219
a trace of a card is used as a paraneter, which
illustrates a case in which a card is noved in a
rectangul ar shape. Fig. 35 is a diagramillustrating a
state in which a gane is actually performed by using a

pl uFabi ty1 ofs gadty iq@%%itl%%%ingl:égme%oé% analyzing
perSpeCtlve VI ew | |UStrat|ng a car gane macni ne Iyn

a cwhiechrognl ¥50Re sensor is provided and an inmage is
di spl ayed on a card arrangenent panel. Fig. 37 is a

| ongi Ludinal aC&P§§%$rﬁ%E?8g%Ea¥:%§\évaa% }rl}éﬁf‘%é?oté Egcggggggng

ganme machi ne acco 0 an e

1LQYENLLO Lch_is, sho in Fig. 36. Fig. 38 is a
2 ?ong?%hd?ﬁgTégr%éé%%é%gﬂ%ﬁgpf iewillustrating a card
cordin o anot her enbodi nent of the

PVERTT Gt WRaR T hohACP AERE o0 snoRngd clachacalating
a mog;egp{agr@elidal lslﬁ%lgg %&v}g%gpg%gkg%pgggggfagﬂg%ggg card.
T T 1 SUnte & Dt i HAERR RENT 7 ApRBH bR FOF - hoc
di sposed to be inclined at the side of a player, Fig.
of 3 ERYA 15 PFaA a4 ewPrFRruUSERAt | Wiyl eh cidrldifaret emehicaee in
.and Fig. 40B is a |ongitudinal cross-sectional view
WhiGh |3, serst LtAgiavedrid ganwlhadhinel shape, and 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. 35iszadiagrmnillustratingaistate:hlwhichzigame
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 méchine 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
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Fig. 41 is a perspective viewillustrating a card gane
machi ne accordi ng to anot her enbodi nent of the

wonveErkiam i n which a sensor noves onto a rail PCFiSG2004200219

is a perspective viewillustrating a card gane nmachi ne
accordi ng to anot her enbodi nent of the invention in
which an infrared scanner is used. Fig. 43 is a

diagramillustrating a card game nmachine according to
. anot her i ment_of, the invention iC s _connec
an l%g%gtléPZé‘ﬁ@ S SR - S S b PER® g%éeaPsOpera %5

perfornmed by arranging a card on a table. Fig. 44 is a
of agiPdg¥&A-illustrating a card game machine according to
anot her enbodi nent of the invention which is connected
t 0Fagfe| S0P snsh 4¥nRERr Uty anF WHilel t&agame pscard game
performed in a state in which a card is inserted into
machgneaid wWhiehtampesitors 1S gispssed hodpagiagdined at the
illustrating a card gane machi ne accordi ng to anot her
sideenbodipianenf ik “ARehts icoplwhi theiwsitbnabrabing;m xard
television nonitor and in which a gane isperforned in
gameamsthtieej namtli iy a 40& d s pasisesy tthrdirgl arsddd-sdetg.onal
46 is a diagramillustrating a card game nachine
viewadadanditngttioganoidaer eahedmaentinet the i nvention which

is connected to a television nonitor and in which a
gamegi.s4pefd of MRa-dgrcd istateeivni Whiebrattagdaicard game

inserted into a card inserting slot.

Fig. 47 is a

machfineShcdbagial bl HEbERE L o ERich@aFE 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.

according
connected

performed

Fig.

according
connected
performed

inserting

Fig.

according

connected

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

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

45 is a diagram illustrating a card game machine
of the invention which is

to another embodiment

to a television monitor and in which a game is
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machi ne accordi ng to anot her enbodi nent of the
invention in which a dot pattern is disposed on both
weiden2ofva card. Fig. 48 is a second di agram PCT/SG2006/000219
illustrating a card gane machi ne accordi ng to anot her
enbodi nent of the invention in which a dot pattern is
di sposed on both sides of a card. Fig. 49 is a diagram
illustrating a structure in which dot patterns of a
Iur%iil of sheets o f cards are simultaneously read
PerT e alr%agasrifétﬁa&ﬁi HEB1ch| . C8BdiRASSeF agt s oh "a slit.
illustrating dot patterns_of a plurality of sheets of
carldg- Figlisss ﬂéagrémagiéﬁﬁrrﬁgwga%i%@r% FANp R ine
state of dot patterns of a card on the assunption o f
acc?ﬁ##&ﬁrﬁ%ga$@g@$hgemyodiﬁﬁmbp9fn@heFﬁ@V6921p§~whiCh is
diagramillustrating a transparent card case on the

conrgssiamht fonaofteperfisimnngongadirngnoly iovevhaphi ag.gafieg.is

53 is a perspective view and a cross-sectional view

perfidimest dat engtatst agevhicia ccased hswhnshraededntm a scard

set to a figure .Fig. 54 is a graph illustrating the

insalitffrey erlce bet ween infrared ray absorptivity of two

kinds of inks. Fig. 55 is a diagramillustrating a

recagni tion stat ei eftaddayrpat terasthatidges card game
characteristic ink used in Fig. 54. Fig. 56 is a graph

macHiddisidatridigid ReankitRds ehbbaksehose Peaki navet engtih

characteristics are different from one anot her.

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 i1s 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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Fig. 57 is a first diagramillustrating a recognition
state of a dot pattern that uses characteristic ink
wehew2i2a9Fi g. 56. Fig. 58 is a second di agr anPCT/SG2006/000219
illustrating a recognition state of a dot pattern that
uses characteristic ink shown in Fig. 56. Fig. 59 is a
graph illustrating characteristics of two kinds of
i nks whose infrared absorbing rates and peak
wavel engt hs are different fromeach other. Fig. 60 is
a fi¥gt o &gr a3 St ARGt e EBG T+ F o SR EE BT RED
dot pattern that uses characteristic ink shown in Fig.
CEH@%Y PSP igddon @ Tditaigr dndsl @t dateng a
recognition state of a dot pattern that uses
chdrigtt X3 465 @ FaRgsABWAlInsFrgting. a Riero@Riiion state
graph illustrating characteristics of two kinds of

of aj ARt widswn hhearek albdonbiotg ristdés anl yeek in Fig. 54.

wavel engths are different fromeach other.Fig. 63 is a
fi r&itg .dbagraamgddpisi t atshgahingddgric kbndstat énkf whose
dot pattern that uses characteristic ink shown in Fig.

pealb2wakiedenGdhi sclaa secoad sht Bgs amrdd | dstffatteng afrom one

recognition state of a dot pattern that uses

anotgte@r.acteristic ink shown in Fig. 62. Fig. 65 is a

diagramillustrating characteristic of two
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. 59 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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ki nds of inks whose peak wavel ength characteristics

are different fromeach other, and characteristic of
wanoimkrased ray transmitting rate of a filter PCFiSG2006600219

is afirst diagramillustrating a recognition state of

a dot pattern that uses characteristic ink shown in

Fig. 65. Fig. 67 is a second diagramillustrating a

recognition state of a dot pattern that uses

char.acterjstic i_nk shown in Fig. 65. Fig. 68 is a6 |,

di AgrRmaT Fstr SLFAD B CHREN | b iR Mb Auradpang tion
rai sed hy selectively readi ng dots by inks having '
statg Pleperpti M FiEred BisdorBrigCharasterigtigoink sfiown in

diagramillustrating a case in which an RFID is built

Fig.j®2a card where a dot pattern is formed. Fig. 70 is a

diagramillustrating a case in which a nmagnetic
reddiadi fg pera issedrsl gieyirdedi bhuat cak thotere cpghdtt ion
pattern is forned. Fig. 71 is a diagramillustrating a

stateasd Bndehipdhtierd Ghkitpusssbahbtacheaistid ishlersh@wrddn

pattern is formed. Fig. 72 is a diagramillustrating a

Fig.Wiek- A- Mol e gane machi ne that uses a dot pattern. Fig.

73 is a cross-sectional viewillustrating a plane of a

st ade .ob5ai NBCK: Ag Mah & 1gane vmchignenshawieiksELg. off Zwo
Fig. 74 is a diagramillustrating a card as one of a

kindsedbamiuwsed wioddepkeayeRtdvw driytMi ehaegdeetnEoL a8t iak

is printed on

different from each other, and characteristic of an infrared

ray transmitting rate of a filter.

Fig. 66 is a first diagram illustrating a recognition

state of a dot pattern that uses characteristic ink shown in

Fig. 65.

Fig. 67 is a second diagram illustrating a recognition

state of a dot pattern that uses characteristic ink shown in

Fig. 65.

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 is 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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a portion facing a projection panel by using infrared

ray absorbing ink. Fig. 75 is a perspective view
wokbargerabi ng a card gane machi ne accordi ng t oPam/sSG2006/000219

enbodi nent of the invention. Fig. 76 is a perspective

view illustrating a portion of a card gane machi ne

according to an enbodi nent of the invention in which a

front surface of a stage is used as a projection

regi on of a projection panel and an infrared ray

chimpHgt dyridghiin reegiaord whiegye 27dos aapéegpedisi Verviedw

illustrating a portion of a card game machi ne
acdbrgdi Mg tic an b nmeint ] ueft rtatte nionee ritd dn-A-iModke claree
portion of a stage is used as a projection region of a

maclpngy edtdtonigeanel dotd mttentr.ar ed ray phot ographic

region. Fig. 78 is a diagramillustrating a card

di gpesed3onsan @ddd-essdyiace ofiea PLOLSCEhOInPaN§llane
and multinmedia informati on projected onto an entire

of SWdare of 4 htyd¥-0l-e1ioapRNGlachikied shb%nl $na Eﬂ@agﬁﬂm

illustrating a disposed card in astate in which

Pr GjiRCt ¥ 91 sPRARGhL gremdi M 8Dty & Qs s %%lefoﬁgrmedagm
as an infrared ray photographic region and an upper

used“%f + B8 ML @86/ iR RheEh é’&lég %fo%'lmaac'l%rp&gl SFifbed on

mul tinmedi a |nfornat|on I's a diagram

a p%ﬂl@ rféé: @Egagb'ﬁﬁgﬁegagglabgaggﬁgﬁ Ql{jif'r%gc'eq] ray

ere a reg I'splayi ng nul or mat i on
absdf%fﬁﬁ*?ﬂﬂ,ned and divided by arbitrarily

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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performng non-projection/infrared ray transmtting
printing, and nultinedia information associated with
woOher7mardy Fig. 81 is a diagramillustrating arPCT/SG2006/000219

sectional structure of a projection region, a

sem -projection region, and a non-projection region in

a projection panel. Fig. 82 is a diagramillustrating

a structure of a projection panel where a projection
regi on designating franme and an phot ographi ng | ocation

stateoinediidnadotoiackianegrdint edd sl desd imtooarlewteahalf

devi ation of a projection panel with respect to a

servime ect ah andrapedntaqrplotadedphi &-ige g iznd a0t agipam

illustrating a frane and a mark that are projected for

halfPEERYEAG ANd 6065 86ti 08 Bed®iK and prdieded @lultimedia

designating a projection region projected by a

infd¥Rieeor. Fig. 84 is a diagramillustrating printing

(or projection) of a dot mark for designating an

phet rg@hig a'[gﬁtafij}a‘?{‘qtﬂ%s%ﬁ}%%%?yaaé‘awfcifé;?&sed on a

cane and a mark projected for correctiion and a

prOJ%%r :L%(flt 'r%le;lo?lswhléq:tel V% %%IJ i q'a%/qr multlmedla

ustrati'ng a state |n a scoreor "a paranete

1nfo\§: ralt%%nby 1@Per ttl %131 e %n%lr %11&7'1%1%%16‘ %fp%%q%ﬁly

ectlon pane pl ayed on a projection pa
i di I f Fi.g.
pec A SRS o didet FERt %%?%%@eér%t?éfﬁg@%rﬁl%%%glﬂ&“%
q £ .
and BROHRIR TEREE e e frageac et iy feoacard o °

subseguent |y di sposed |ocation or an
FS:ng gjl’] iga d:% gram ;Lllustra ing a sectional structure

of a projection region, a semi-projection region, and a

non—-projection region in a projection panel.

Fig. 82 1s a diagram illustrating a structure of a

projection panel where a projection region designating frame

and an photographing location correction dot mark are printed

S0 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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operation instruction is displayed froma card or a
figure disposed on an operation panel. Fig. 88 is a
wdizeqgroam4d | | ustrating a grid tappi ng operati onPC&G2006/000219

operates a card or a figure disposed on a projection
panel. Fig. 89 is a diagramillustrating a grid

twi sting operation that operates a card or a figure

di sposed on a projection panel. Fig. 90 is a diagram
illustrating a grid sliding operation that operates a

or achpyapetar fyajuresl By sposedt ond & profledt fohipaneldimaped

91 is a diagramillustrating a grid scrolling

on agpee aefbhon penedpes aties o wed dnoz pr Fiegiriendbapes eth oke

a projection panel. Fig. 92 is a diagramillustrating

avoigligrg b slv@atichime fopereaticord katfigperat es a card or a

figure disposed on a projection panel. Fig. 93 is a
di agreamad liusta atiigtgraan grixhdiddt ioperatdtarddain which a
operates a card or a figure disposed on a projection

shadi@nelr, wahd AHcgAtdass oef a an Juily af ego s s@ER ag;sladjr@@tiwn
phot ographing a grid tilt operation state and an i mage

pandd of £cieshionti.a region of a surface of a projection

panel whose nedium surface is reversed. Fig. 94 is a

di agram gyl yst rat 5Ngsa8qdehd 1L UrNARIsLPef 8L Lloh N3k an
operates a card or a figure disposed on a

operation instruction is displayed from a card or a figure

disposed on an operation panel.

Fig. 88 is a diagram 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 i1llustrating 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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projection panel, and brightness of an infrared i mage
obt ai ned by phot ographing a grid turnover operation
webteai7@2eag an i mage projected onto a regi on of PAT/SG2006/000219
surface of a proj ection panel whose nedium surface is
reversed. Fig. 95 is a diagramillustrating a format
and a code thereof in a case in which nedi um ki nds,
quality -of a material of a nedium a medium a shape
of a nedium surface, and other information are
thaﬁ ABFHABES Frgrdos ¢ §iguaieadi ape$¢d asta AEPHECRRCR RaRsile
of a nediumthat is defined by a dot code of Fig. 95.
and prgghgneiss af diragnannietiustage iolgadnest hpdhoftographing
recogni zing a shape of a nmedi um di sposed on a stage

a gridrifiddecpFrytion siteta aidgnamade psbratiad atret hedioh

recogni zi ng a shape of a nedi um di sposed on a stage

of sswUrdteze RBeSta Mote) fadri ctanyatialg WBidsd hedinvenrtir@ice is

[0111] <First Enbodinment: Multisensor Gane

revevaehi.ne>Figs . 1 to 8 are diagrans illustrating a card

game nmachine according to a first embodinent of the
i nwert.i o;d [B11R2] aEhgrad 113 1&shh@Rling ew lg!thSttﬁﬁstdoRzQar
an outer appearance of a card gane machi ne in which

operRltdlcdl i{Na10f o SERSOES Al eadhisResed. £{§343] dIEﬁogé’&don a
gane machi ne i ncludes a card arrangenent panel

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 diagram illustrating 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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on which cards held by a player are arranged. The card

arrangenent panel has sixteen reading holes that are
wonrovioded9 f or nmaki ng a sensor of a sensor unit PCWSiGe#06/000219

will be described in detail below) irradiating |light.

Further, the card arrangenent panel further has a

di spl ay on which a progress situation of a gane is

di spl ayed, and a speaker that outputs nusic or sounds.

[0114] Further, in the card gane machi ne, sixteen

sefdgs -uhitbs8 are diragriadedi 1 Thet sehtoy auwrdtd gane machine

connected to a dot code output controlling unit

accdrdurigugtrca al AN mert Mo agiiinen twhifc lthei Linvieetdescri bed

bel ow. Furthernore, the dot code output controlling
uniftolilg Jjconnected to a ganme m croprocessor unit, and
the gane m croprocessor unit is connected to the

di splyay1and & e ospeaken .i [10kta]athirg; ad bstar Blierance
diagramillustrating an exanpl e of aninner structure

of Dfcdhe eafed rGRIE TRGH Rehi ML I USHALES RrHAe dre

whi ch essential elenents of the card gane machi ne are

dis >cted to one another through the HuB unit. [0116]

A s described above, in the card gane nachi ne, the
siﬁbqg@}sensor units are provided. These sixteen
sensor units are connected to one another through a

cahhg. %?ﬁ ggca%% ?na{cﬁﬁi%%”ﬁﬁ%@&eé % 0% 109k SRGEN AL itine 1

contro uni roug

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) irradiating 1light. Further, the card

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 unit 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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HuB unit. Further, the dot code output controlling
unit is connected to the gane m croprocessor unit, and
woOher7gama9 m cr oprocessor unit i s connected to POESG2006/000219

di splay and the speaker. [0117] Figs. 3 and 4 are
bl ock diagranms illustrating a structure of the sensor
unit. [0118] Fig. 3 is a diagramillustrating a case
in which the sensor and a m croprocessor unit (MPU)

. are provided in the sensor unit. [0119] A lens is

inngy AHIEF SR Chetbenserd gpucaRatRipe! tericl Wolktteth i
the top surface of the lens. Further, LEDs are

a stadspéot et psovidedl atlérednitamd thghtasddgsnefmadiaine
sensor. The m croprocessor unit (MPU) and a frane

are budfrirerctarce tpr oried echdiglow tthhewwengdre HAB umddge
obt ai ned by the sensor is processedby the
m croa@reajcessor unit (MPU) attached to the sensor. The
IR filter has optical characteristic that transmts

onlps asstnfrsad edhovay el engichcd 6d ghQR MRINAPEBE sixteen
[0120] Fig. 4 is a diagramillustrating a case in

send¥¥ Gh Y Vadd6 SORS@Ea T S THE deitkidbrt NSNS Ain il tare

[0121] The lens is provided on the sensor, and the IR
condddi&d 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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is mounted on the top surface of the lens. Further,
LEDs are respectively provided at left and right sides
wofod7le1mensor. The i nage obtai ned by the sensBCTIiS62006/000219

processed by the mcroprocessor unit (MPU) . [0122]
Fig. 5is a block diagramillustrating another exanple
of an inner structure of the card ganme machi ne, which
illustrates a state in which essential elenents of the
card game machi ne are connected to one anot her through

by thhenldepEaots ofr giitteéMPEersoraahid $oi shegaieted Toe
the dot code output controlling unit through a LAN

IR fddhlee. hEar vhetcal hehahod cicades ol putatc dtarnsiniitsg comdivt an
is connected to the gane m croprocessor unit, which is

infreomecikeditagthe (difspbaynandrt herspeaker. [0123] Figs.
6 and 7 are diagrans illustrating a card arrangenent
paneli2phat is provided on the card game nachine. As
structures of the card arrangenment panel, exanples

shew .i g E508. byt on 70 BiSr £ONSI def Qﬂase[ Q324hikg%nly

6A and 6C are diagrans illustrating the card

the %%%%Qe'i[%nbr%%lad"\@ﬁnt}ébe‘é%ﬁsﬁaﬁ:oﬁhée upper side, and
6Bis a |ongitudinal cross-sectional view

|Ilg§@5 t|ng an enl arged sectional structure of the
card arrangenent panel in Fig- 6A

The lens is provided on the sensor, and the 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 1image obtained by the sensor 1is 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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[0125] The sensor units (infrared ray irradiating
unit) in the card gane machine emt infrared |ight,
wana7foerzay card readi ng portions at a pluralityPof/SG2006/000219

predeterm ned portions of the card arrangenent panel
(stage surface) , when viewed fromthe top surface, as
shown in Fig. 6A. The cards serving as nedia are

di sposed on the card reading portions in a state in

whi ch the surfaces of the cards where the dot patterns

As siractymesd ofabBet far @ of B AT AR N Plan &1 X qut gge shown

' surface) , and then a ganme is perforned. [0126] A's

1n Fewn 60 to gC eBe chrasddededrrangement panel forms a

| am nated structure in which a plurality of inks are
appliilgd lonto the top surface of a transparent gl ass
plate. A white ink is applied to the top surface of

t h&iglsas o7l am@. 6EurtbeerdiLMns nksltbhatadonmothe card
contain carbon are applied on the white ink.[0127 ] By

arraapemgntgpbhe 1 whidre virkweldo firba d0psief adeleof ahder gl ass

plate, it can be prevented that the surface of the
gar tog 1 angement Jrarel-sheeqmrs bl acky anth ddisat ind S an
difficult for contents printed by non-carbon inks to

enlakeed ewedioh8128]rfitGirH6£i ha c%ila%@%hg_bm&ht%érw an
case in which inks used in printing are different at

Fig.tlg . card reading portions

[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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and the peripheral portions of the card reading
portions, and the other portions. That is, in the card
woeedionate4porti ons and the peripheral portions POeseedos000219
printing is perfornmed byusing only CMY inks that do
not contain carbon. In the portions other than the
peri pheral portions of the card readi ng portions,
printing is perfornmed by using the CW inks that do
not contain carbon and a K ink that contains carbon.
[0129E7In this case, anong general inks widely used in
printing, the CW inks are non-carbon inks that do not
comyaipp by tag bdre wbipenerkt foarte the #uifkcé sofatkardiess
ink that contains a carbon conponent. The carbon has
plateharsact eahstiec pihaterabsodr bisat nthar edinfayse dhetbtorogrd
in a case in which inks containing carbon are used in
arraiigeficintgpaheDasétamss elikek,t faa thes dat ipadtef nsul wren
the infrared rays are irradiated onto the printing
conteitfsaesinthel tiys eldnMdaabban iwikkhtbheedot cpatit er ns may
be difficult. In order to avoid this problem it is
preberaghl ethat the K ink also do not contain carbon.
However, since the K ink that does not carbon is very

expensi ¥e, i & @fdlrhtg&fhgn Qs sTa%thegl Acegased, ivh aifans
for play requiring a | ow price. 8 130] Accordingly, in

usedt he BE:%%%gce 8%5@ érelhg %@a?cfﬂ%ﬁﬁ%ﬁw?mgm

stage sur are

and QB one Eg?ﬁg'ggkg?1%§$t|oﬁggg?gﬁégqﬁ?%Eﬁ?gﬁ’ and
the 8'%111@9 I)t&eclons. Thafc is, in the card reading portions and
the peripheral portions thereof, printing is performed by
using only CMY inks that do not contain carbon. In the 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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CWY i nks of non-carbon conponents and the K ink of a

carbon conponent. Therefore, the K conponent at the
woanw/eeadi ng portion represents K fal sely by POoe/SGk66/000219

i nks of the non-carbon conponents . [0131] A s 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

i nks (CWY inks of non-carbon conmponents and a K i nk of

thatatkartbonkcohposennpt. contati saghon,. | HOWRAVERT rar e 4§

conponent of external light is perneated into the card

K inkritlaigeivenst npanehrbon imyecausspanabise awrnntHagepst

patterns are read. However, in the present enbodi nent,

may bke iachstanti ahl ¢ estdr éosuplagereflui hengt agéosupface.

is made to have an infrared ray non-transm ssion
propesby and only the reading regions-are nade to have
an infrared ray transmtting property, such that the
nopseoeanngey’ educathd GhdkdntFuiheiinddie, COhokthtor@rd
in the portions where printing is perfornmed by using

arra@Blechie JAME1i nkst 8fc NalreaEbPN GANRONEN ScheaorRading

bri ghter than the color tone 1 n the portions where

portRohtiNG IS Aerderped RY nYsSithg tdiey CMYid nks @forf-h@rbon

non- car bon conponents and the K.ink of the carbon

comp%%%ﬁ%g?naﬁdFeﬁetg%ﬁeEeﬁéP@ioﬁg_éfgaéﬁﬁﬁké&*ﬁ%;ﬂ%ing the

portion ere the irradiated Iight needs to be

CMY iiglﬁ(gd.b%t ggn—éégﬁgnt Bgmﬁ&lx&rlt§ OAVed itchéjq{ Kind tof S 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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possi ble to avoid light frombeing not sufficiently
irradi ated onto the card reading portions. [0133] In
woheo7present enbodi nent, not only a gl ass pl at eCibs2006/000219
al so another transparent plate nade of acrylic or the
i ke may be used. [0134] Further, in the present
enbodi nent, it is possible to use a structure in which
hol es are fornmed in portions where light is irradiated
by the sensors of the card arrangenent panel so as to
be W¥ded las readi ng hol es, and the reading holes are
covered with a glass plate so as to prevent dusts from
beifivg tésrer e ¢plehitorsase, thheport phayethgir Prdatds g
on the card arrangenent panel, since the reading holes
is paréocronepbetud yncbodgdhet GéY LRK6idf eononatrhensmigements
does not need to be provided. [0135] Fig. 7 is a
becatieag ramgHdeaus tthati ngea codse itonshiich tthlee doRfbildrer wissre
provi ded on a glass plate. Fig. 7A is a diagram
prindinistsapéngothed ¢ar dsahgange Mt ipaseb £ whesn ndrevettbon
fromthe upper side, and Figs. 7B and 7C are
comgd@nRgitdudingakner @ssngeeki enal cuieys tbhpshéat i NgFa@n this
enl arged sectional structure of the card arrangenent
read@ehn {HH38FdA S SHAVBOoR1BhOhd B thiei tRabii bt el l'ii;élt
| am nated on the bottom surface of the glass plate. By
need$StRO N8 kR4 LLER! ) 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, it 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
so 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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it can be prevented that the card arrangenent pane

beconmes dark, and inner elenents, such as sensors, are
woizeowsdizay a player. [0137] A s such, when thePCRSG2006/000219

filter is nmounted on the card arrangenent panel (stage

surface) , since a player cannot view an inner portion

of the card arrangenent panel, visual quality of the

card arrangenent panel cannot be inproved. However,

filtglfﬁ%[}%ﬂf&/&{ hogielroa{ %/lgéfsstaéﬂ%rtde 'gaﬁ,g‘sb Celsi t icgiagram

for view thé“card readin

. rti.ans he pl ayer cannot determ ne | ocations_wher
1R AR oGP ER e S REIGSY. S e PSPV AP Y Sngenaht: e
anel. For this reason, .in a structure shown in Fig.
UPPSFEA - THPY ar PAAge At 1 oddt | AT rig aféSpr onArged 1
that the player can know | ocations where cards should
Crosge sETEAgEd  T6088] LLAuEREaFhPEntaTonehBEIBHI \For tgiorssl
pl ate but al so anot hertransparent plate nade of
strugdiyig eforthehearid arraposBensenansithe card
arrangenent panel . Further, instead of the IRfilter,
a dole®lfilter may be used. Since the color filter
cannot be obtained at a |ower cost than the IR filter,
i t Aissspowsi bhef't®. rdluche AR fahbfacisrkamcbsited on the
: Further, when the color filter is used, the IRfilter
bottpmoviuddéd cen afhéhsepg$essdpéstaot Beedtsimoy Meheprivified,er,
as shown in Figs. 3 and 4 . [0139]
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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is

Fig. 7Cis a diagramillustrating a case in which an

IRfilter is provided below a portion of the glass
wobhei7@21aat corresponds to the card readi ng poPCTSG2006/000219

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
tranoppaett widbe anddser 'a@r?@ﬁeho#hﬁqe% Rl LS 1AM 6o as

a a Fsehe

di sposed on an entire surface o ower | ayer o

the Gald 2F F ANGEHENL Ranel - - | 8.s I Vi ew
illustrating a s ategin m£|c%g% 53%%e§g<>e?pggﬁganger,

a cdNGithe C chiine _accordi tq.the

embodi ment @%gtggqgﬁ%gntF%H?e[%TﬁfTﬂiué%ghﬁﬁﬁ‘FﬁnﬁPE.be

- obt B r stands .or.sits in_front of the card '

° %ﬁ?%%gﬁ%é%?“ﬁgﬁgfxgﬁiFﬁgncgpa ganethehi net Amdpessible

itar, is_disposed at the front of the card

to e T f BERET he T A eweti £ 1 B t MBS Byecolomf skter

gg S g%%ﬁ?gb] ations, each of which has a card

arr nd: é SR RECHIABH PBr thandersper dods eeohaiesd

& of cong%%ggions, each of which has a card arrangenent

° NSamdiov rfohi T die FdidspoSed@ntdo 4be opposite to

each ot her, and six people shares a card gane nachi ne

of [&eUnit. [0142] That is, one player plays a gane

Wit h an¥ one of the other
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 a

monitor is disposed at the front of the card arrangement panel
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five people or the other five people, and cards held

by the players are disposed on the card arrangenent
woamglo2i4m addition, in a state in which code varseg006/000219

coordi nate val ues of dot patterns printed on the cards

are used as paraneters, a gane is perforned. Further,

i mges or noving pictures for raising the gane

progress and result, or a stage effect are di spl ayed

wherC 1@W&9Trorthé Lrln airs ggaglons each
e SI orstP

arrangenen and t rmnl orm a

f h t

o IR P R G A gf%$gther
Ga Machj ne> Fi 39 di

e RT3 SR SO EL0E. 9,1, 93,15, HAOIA o oo

enbodlnent of the |nvent|on [0145] Fig is a

arrapgrEFe&t Peeeyi i ma%tlrt&tn'n@rgndéapeﬁﬁﬁp%%r%@@p@rslate
card‘gane machi ne, and Figs. 10A and 10B are

to epghgPthigirmaPer 655- Beeplondlaxgevs GaTditansg iaphime of
card game machine . [0146] The card ganme machi ne

one #Edérding to the present enbodiment is constructed
such that an entire bottom surface of the card
ari8adeédent panel is photographed by one sensor unit
(i magi ng unit)

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
invention 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
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[0147] In the space of the bottom surface of the card
arrangenent panel (space below the stage) , at

woOaoetoemag where inmagi ng |ight irradiated ont oPCISG2006/000219
panel surface (bottom surface of the stage) by the
sensor unit (imaging unit) is avoided, |RLEDs
(irradiation light sources) for irradiating
irradiation light onto the dot pattern of the card

appe%lifa @%eo(fng r{ea%%)chqplet h? Eaﬁfé Sg:[(gﬁca%c! Slto%g%re
surface) , and a dispersion filter sper3|ng t he
onciptogon Lo e, oo s o e ol

machcilspersmn filter is provided in a franme plate shape
SUCH that it protrudes to the space of the bottom

sur.f of the card arrangenent panel fromthe
s.é83gg !s that constitute the caSing of the card gane
machi ne. The dispersion filter is conposed of a

tr EH%&%W&? meSRL e 3T e t@ﬁéz@s%%%t GPgdiment
synthesis resin plate, and fine irregularities are

is C%?h?é%ﬁe%rfélféuftﬁl@éeaafertwer%b%érom eHrfpFeedt ghe card
addition, the irradiation Ilg?t by the IRED is

arraé}g@ﬁlérl‘s'e@arw# dughhphegdpshped shoanti seesor syithdimenang
_drradiation Iight can be irradiated onto the entire

unitpettom surface of the card arrangenent panel.

Further, when the cards are di sposed on the card

ar f8hgéfrent panel, the irradiation light is irradiated

onto the card surface, and then reflected light is

phdth ddpeapbade by dhsensbopmunitf adenafithg eurd hrrangement
panel (space below the stage), at locations where imaging 1ight
irradiated onto the panel surface (bottom surface of the stage)
by the sensor unit (imaging unit) is 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 dispersion filter

is composed of a transparent or semi-transparent glass plate

or a synthesis resin plate, and fine irregularities are formed

69



[0149] Fig. 10Ais a diagramillustrating a case in
whi ch a substantially horizontal frane-shaped
wdizepaesi4on filter is used, and Fig. 10B i s a #CagGa0N6/000219

illustrating a case in which a franme-shaped di spersion

filter inclined to a space side is used. The

di spersion filter showmn in Fig. 10A can be easily

processed and obtained at a | ow cost. Further, the

di spersion filter shown in Fig. 10B is_provided in an
on G I T (e (T B BRE T v iRy SERGRE OFr oS
, the bottom surface of the card arrangenent panel to
1rrafée tdams ot LT t PYanth¢t IREDcoh3t FdsPedssdch-fitgh the

, drradiation light by the I RLED can be effectively

dispersd@inat Bultsiito she Wettt orheuitraedistiphe ldad Can be

arrangenent panel . [0150] Fig. 11 is a plan view
irradilagsdr aphhy tihe candigenebobicti neustiewe | af Fitthe 9 card

when viewed fromthe upper side. [0151]Fig. 12 is a
arraplgeclendi agnam.i | Fusthat | nghan tihenerarsts woteude spiosad on

card gane nmachine in which a sensor unit and a
the mcarodpr ecessgemantt HMRL), areher oviged gepar atidlghtf r am

each other. [0152] In the card game machi ne, only one
irragidRsed ontd tise prev dedradbp Hensdenunbfl ésteqnmesiteds

to the mcroprocessor unit (MPU) having a frane buffer
photbifrepgldabgabl genibe GheEORLAGESHGr ubDt] .

[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
so 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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(MPU) is connected to the gane m croprocessor unit,
and the gane m croprocessor unit is connected to the
wdizeploaz4and t he speaker. [0153] The inner str BCTASGR006/000219

f the card gane machine is not limted thereto. For
exanple, as shown in Fig. 13, the m croprocessor unit
(MPU) having the frame buffer nmay be connected to the
sensor unit, and the mcroprocessor unit (MPU) nay be
connecte? to, the game m croprocessor unit through the
cabi®é- Al¢ siith? thHedenddrogam LT aking cahnektngy
to the mcroprocessor unit (MPU) , and it is possible

Sty pio s #adidgaameotpphinedinr vhi thea seeR T dnhi gind
speed. [0154] Figs. 14 and 15 are di agrans

a micrppsrcesisng antar @Pah r angeareet 1 gemh elepeiratied vt pom each
surface of the card gane machine. [0155] Fig. 14 is a

otheafi.agramillustrating a case in which printingis
performed on a top surface of the glass plate, Fig.
14A G129 diagramillustrating the card arrangenent
panel when viewed fromthe upper side, and Fig. 14B is
a Jrobige toadidngdme nashi sectdrinabngisesm sdd wsi ¢ akigighaided.
enl arged sectional structure of the card arrangenent

The panebr (101b66]s Aocsinshewd td i mikdBprikeseakdunit (MPU)

arrangenent panel fornms a |lam nated structure in which
havidh@FCMDenf F&K thgoabhld 8dp08L 0 The microprocessor unit
(MPU) is connected to the game microprocessor unit, and the
game microprrocessior ur}%t is connected to the display and the
speaker.

[0153]

The dinner 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 panél of the top surface of the card game machine.

[0155]

Fig. 14 isadiagramillustrating a case in which printing
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the top surface of the transparent glass plate. The
white ink is applied onto the top surface of the gl ass
wobhei7@21Hart her, CMYK i nks that do not contai nPCaskbene/000219

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 contents
printed on paper that does not contain_a carb

is p@é§ﬁ6ﬁ@ﬁt®6&%ﬁ6ﬁ’ﬁ@r¢?€ﬁeﬂf1FE15@Fﬁﬁhpﬂﬁéepr5%%ntl4A is
enbodi nent, not only a glass plate but al so another

a dippaAspak bRt bieg r\%}@e%rda@cﬂﬂng@n@mﬁ Ranpikehemy isaed
used. [0159] Figs. 15A and 15B are a plan view and a

fromr §8¢- seppeonabig¢ ew drd udticat i A§Ba &3 uet Uraardikuhingh
the IRfilter is lamnated on the glass plate in the

crosgarse carirargenenewpanel ystespeiotd vehy. eh D46@¢d Assestrdwmal
in Fig. 15B, the IR filter is nounted on the bottom

st rustnfrac ® fofc Hehe agldass rphakeeenBy paskefg the IR filter, it
becones difficult for external |ight to perneate |nto
t hg ogpage bel ow t he card arrangenent panel (space
bel ow t he stage) by the card arrangenent pane
pr awi dedwanihhei dovers,| ayer cakdt her ghgssePt Pfhel forms

Therefore, it is possible to prevent the
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,

12



i nner el enent, such as a sensor, from being viewed by
the player. [0161] In the card gane nmachi ne accordi ng
woOaod7he1@9 esent enbodi ment, as shown in Figs. 8CTSGI®6/000219
the entire surface of the card arrangenent panel is
phot ogr aphed by one sensor unit (inmaging unit)
Therefore, the player can dispose the cards at any
| ocations on the card arrangenent panel. A s a result,
the card arrangenent |ocation mark shown in Fig. 7
resSRFSES iIFdtY ‘need to be provided. [0162] In the present
enbodi nent, in the card arrangenent panel, not only a
gl d$4-68llat e but al so another transparent plate nmade of
acrylic or the like may be used. [0163] Further,
i ndisealioon theFLR-f LPBer tha &BI Diliertey meynted ywedhe
Since the color filter can be obtained at a | owercost
botttdmasurfeceRoffi ither gltalses paatkactBy enciosy Tam e filter,
reduced. Further, when the color filter is used, the
it bleRofelst et fohctibe Sensattaloes] ndighteed perheapeoimided;he
’ as shown in Figs. 12 and 13. [0164] Further, the card

spacR bahgersy cpafedrisngoteht Mahed {opibe eXawptire Htowe)
in Figs. 14 and 15. For exanple, in another

by t?ﬁ@tahéﬂe@ira@cﬁérﬂéhﬂgpé]@éﬂ he-pard<r Bdtas BoRertispefor
the glass Zlate. 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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surface of the panel, and the IRfilters may be

mounted on the other portions. [0165] Next, the dot
woabizaemnaoused in the invention will be descri bewsGs@e/000219

Figs. 16 to 23). [0166] Fig. 16 is a diagram

illustrating GCRID that is an exanple of the dot

pattern of the invention. Fig. 17 is an enlarged view

illustrating an exanple of i nformati on dot of the dot

pattern and the bit y of the data defined in t
costl Bheh il Off HoLtoF ¢ AR CPP A 8 SRAUERE-
are di agrans |IIustrat|ng |nfornat|on dots that are

Furtfpgposhe o It toasifd 16Rkéy Heed, e TARahea she

i nputting/outputting information using the dot pattern
senset €fes iiiemeront Pried tles ket edtsi AjopRobedst oY 12 and
creating the dot pattern 1 , a recogni zing process

13. ofrecognizing the dot pattern 1 , and an out put
process of outputting information and a program from
t héCdét]lpattern 1 . That is, the dot pattern 1 is
obt ai ned as i nage data by using the canera. First, a
r efarenee, melt¢ i capdiadraofedents extgladtsedott hemit-kel to
dot is not formed at the | ocation where the origina

the éedRpEONCRWat 1h ol ol N4 4ol ¥ exirsirSe saahl ¢ haln bhetkey
dot 2 is extracted, and then the information dot 3 is

embo8XhEae! e 110 hey @Hag; bezgdrandnthesr Bf peAAL bR F &GicORop
Is extracted such that

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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information is digitized. Then, by using the digitized

information, the information and the program are
wahkbawet4b o be output ted fromthe dot patter nPdT/SGE@6/000219

exanpl e, the information, such as sounds, or a program

fromthe dot pattern 1 is outputted to an information

out put device, a personal conputer, a PDA or a

cellul ar phone. [0168] In the creating of the dot

recoéﬁﬁifﬁ@ tnaef ddre dpmenti on, idhorger oLepheced s & her

refenguey,) Jéﬁypﬁ&ﬁﬁrgeﬁl | P 7 PR T W ithade

i nformati on such ‘as sounds by the dot code Ccreating

outp@%ﬁﬁﬂétfﬂﬁoﬂ%fﬁﬂﬂﬁ ggha re?@%réﬁ £ oK §hedab e %Qtaern 1.

i nformat | ence ttlce poi ot 4
ITEH:Qﬁ? %%raagﬁgp§§&£&ggﬁ ﬁ?ﬁ%gqa§r§{Q%gd terby u81ng
dlcatl i nf or ma L on, ref erence I oi nt, dots 4
the o8R! PR Ll B et PRl iacra Bt ShTiey Sugre o,
nfornatlo dots 3. are arranged a ound a Vi rfua
then R3R HBEL O Roied 3t oLt aro S Ahea Sy R otha
reference | attice p0|nt dot, 4 of the four B0|nts )
f ﬁeﬁewﬁ%r@
exanpl e shown in Fig the four_ blocks of the dot

ey FAdratk fnélﬁh?Pa%%% %ﬁ%ﬂ%W%EPQ4u49$ Pi hesyxhFacted to

di sposed parallel to one another . However, the nunber

be dl@ftttlﬁ@db%%@eo%nf%@n%w@mli §%t hRsttad ARekdthar

the four. [0169] One correspondi ng i nformati on and

informadgram iy Heiddezsa-t edThent héyonesbrackher dbipitized

correspondi ng i nformation

1nformatlon, 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

computer, 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.

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. Inthe block,
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and program may be outputted to a plurality of bl ocks.
[0170] Wen the dot patterns 1 are obtained as inage
wdabv@/ky240si ng the camera, the reference | atti eeT/SGRow/000219
dots 4 can correct distortion of the canera |ens or
phot ographing froman inclined direction, expansion
and contraction of paper, curvature of a nmedi um
surface, and distortion at the time of printing.
i.f i_cal ecti £ ti r [ t
any e e R R e e S R P oG
. oi nts Lnto.,an grigi sgua ,1that A h
T e e R R Tk i
t.he jnformation dots are. corrected b he sa
by Erp Ak A TREE ] Ba S-S Pore L heL Gt ee T at | SR HRF s
3 are obtained., [0171 tk% the reference Latti%e golgtd
the nygplen odr hgr Phnged 9 edabtPPpattErh U 15 PRUtHEILEE
i mage data that is obtained by photographi ng the dot
to that¥@¥h- 1 using a camera, distortion dueto the canera
can be corrected. Therefore, even when the inmge data
of (§e%Hot pattern 1 is obtained by the
gener al - pur pose-type canera to which a | ens having a
| e dictresiantingt eingoamehihed, atthe RIGIYLFE: t BRY cBA
be accurately recogni zed. Further, even when the dot
outppatedrio ithe protdgcapleedoby thereapending idnfexmnetian
which the canmera is inclined with respect to the
and swdnae oiythe dotppatedrio la ,plimeadoty paf tekacks can
be accurately recognized.
[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 (Xn, Ya)
= f(Xa', Yn') 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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[0172] A s shown in Fig. 16, the key dots 2 are dots
obt ai ned by shifting four reference lattice point dots

wa 2bamaimg at four corners of the block in a PCT/SG2006/000219
predeterm ned direction. The key 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

to tﬁ@'cfa‘iﬂe'}% the eous - LeLeEgNCE: e@tetf'oc.‘t Stﬁe image

| ocated at four corners of t block o the

dataPatLern hpward by, 0. J, éheo'.brﬂ %%%“ OL'E‘ dot$e

3 |nd|cate X and Y ‘coordi nat € vglues e ["OcatiOns
e ots 2 are.shift do [ .1
geneb uE%%é?d% Hate Porn stng&éggr? ﬁ%@sngﬁgﬁp@a@ 13ge
ues are no , d they may be vari ed
aistfBedeh f d8akt JLhed, (€ Bhmaeam eham? sarrsmnesy
3] The information dots 3 are dots that nake a

reco@QEZS of BUAOCFat | GRERectifift z&de TRETI nPRFRATRON 1S

dot s are |l ocatedat the peripheral portions of the
Photﬁewaaedmhw B @sFIE Ehel key sHet e 2ingwial ¢lo P crpmeGay é S
poi nt. The center surrounded by the four reference

incliged ¢ty giamPafh §o4the sygdgcasof Hdh e idotuakttarnike the
point 5, and the information dot is disposed at an

dot padtpsnnt rFeprbsearedrbyelliergecynizefi | e using the
virtual lattice point as the starting point . For
exafplé] the information dots 3 are surrounded by the
reference lattice point dots 4 . As shown in Fig. 17,
si Ageshhen dot sFihat16r eclspdead dapgar 2 faremdots 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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the virtual lattice point 5 by 0.1 nm have directions

and | engths represented by the vector, the dots are
wdizepogedsi n ei ght directions by rotating themPCn/sSa2006/000219

cl ockwi se 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

bl ock. [0174] Further, the dots are disposed in eight

r of, «t r t

at tgb g&f%ﬁﬁét%eEQw%ﬁ%%s Ef Pﬁeq&%ﬁd %p%§§§Q §s$H§Q§m&key

i nvention i s not mted thereto. The

dot ?%§8n?%pP§SQA§§@lS\?ed ﬁtoq]g%h)r(t gﬁ% c%'nf%q:: 589?0@[31%8&89 t%f

represe a S, varl
nodi t ... [.0175]. Th f
cou AR T R BRePinFar Rafi F o o P S
f tt dot 4 f bl
e S A I LA T L5

printing with respect to the paper qualit ¥ a .
PointeldP TR TN Ut LYHEIC HREF AT 4t IGpE P aY thisgr tFbast dittice

[017 6] Further, when considering a necessary

pointm ket G tamsLRe 1Mkt h Fespeerrie, the blh%%f@%bﬁ@diots

area and the error of various dots 2, 3, and 4 , the

3 arenperyatadpdt WEehheheefererenckatai ¢¢ ceopor ndoddt - 4 As

are preferably about 0.5 nmin each of |ongitudina

showandnh&ipzoht al sEiheecthemndot Widretearst dardany @ra ey rigrom

of the reference lattice point dot 4 and the

the ivifdrasdt il@ttice 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, wvarious 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,
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dot 3 , the deviation of the key dot 2 is preferably
about 20% of the lattice interval. [0177] The interval
woetovmemn4d he i nformati on dot 3 and the virtual PCaSGRL@6/000219
poi nt surrounded by the four reference lattice point
dots 4 is preferably within a range of 15 to 30% of
t he di stance between the adjacent virtual lattice
points 5. If the distance between the information dot
h attice point 5 is shorter than the
and ?2&32I81¥&£%g§% iely for the dots to be viewed as
zog Fge lunmp, and it may be visually undesirable as
ot "pattern 1 . In contrast i f the distance
be%megg the i.nformati on dot and the virtual Iatt% ce
p0| Rt“5°F s |W$hed“ercPH§ﬁ Fﬁénﬁntaer\%ﬁcesstarys aPfPreareen
g |rn1mhetF IS the informtion got 3 haV|ng
amouy c‘t’Hf TRy 16‘?1 RO QSR SST 28R ome diS e or

adj acent V|rtual Iattlce points_ 5 . [0178] For exanple

varigussigim 4/n3Fi dod feAtheniphervat elttiann doesreferenee

|attice interval at which the I i to |l i6 are disposed

lattigegreibbkdpbe Hidkr i sudmht REséEntled B LReeBLBCRE

on the basis of the key dot is 0.5 mm and the

longihpginatiant derszantapddgant 1pnsi.t sWrengenygigsineg the

amtrix of 2 mmx 2 mm [0179] Further, the

erroxgnibkbekss fazmriveol awhi ch dednti dAdE Vi dudithenfofpamashon

content and does not affect the other 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. 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 having vector directivity

on the basis of any one of the adjacent virtual lattice points

[0178]
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contents, may be additionally provided in a bl ock,
which is shown in Fig. 18B. Each of the sub-blocks [I

woQ 20@/02139 and 14] , [I5, 16 1?, and 18] , [I9PCT/8G2006/000219
In, and 112 ] , and [I 3, 114 115, and lie] 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 . A's

such, the sub-bl ocks are provided, and error. checkin
i CheCBaFPYPretes F Tkt T a 15ty Brboke (BT aon
is preferable that a vector direction (rotation,
dotsgir ¢ ofif CoFCLHE 4Hedy RRUTBIPIIERS3ED 8 thii 17 Af7Po8ec
_ at_intervals of 30 to 90 degrees. [0181] Fig. 19 is a
in adehge - FRl bRt ay TaerekhrpFenbert Ak the iRl on §6e
3 and the bit display of the data defined in the
basipndr el dievdotot3is Rhbchmi | host theed ndestRéd ofhodmts 3
[0182] Further, in a case in which tw kinds of
represkatmat batsdet $63=,48 Hatt s Sin ianfrortmats anf dotmsn X hatu.
the di stance between the information dots 3 and the
vifoaapi]l atti ce point 5 surrounded by the reference
| attice point dots 4 is short, and information dots 3
t hatirtherdi shansebbet veen, tdwech nd OtaEidomadotisidld vanidial
the virtual lattice point 5is long are used, and the
infov@eatobndtbeEEhBMAHBeSaiot a fEFeght tHer el 0ns,fcearh ioh

the information dots 3 can represent four bits. At

contkhits,t WB®, bEhedint esN@ally provided in a block, which is
shown in Fig. 18B. Each of the sub-blocks [Ii, I, I3, and I4],
[Is, Is, I, and Ig], [Is, I1o, I11, and I;2], and [Iis, Tia, Ius,
and Iig] 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.

[01801

It is preferable that a vector direction (rotatioﬁ
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]
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of the information dots that the di stance between the

informati on dots and the virtual lattice point is |ong
woO00mie4m a range of 25 to 30% of the di st anceCbsGemsn00219

adj acent virtual lattice points 5, and the interval

of the information dots that the di stance between the

information dots and the virtual lattice point is

short is within a range of 15 to 20@6of the distance

b d t t Ll

ChEUEEReRr i Earaat SheRtisn tiReS Rl bt dords 5o s
f bly_| th t d t f_th t. [01

3 tﬁe% &8 pr e diTic ohan! Eem%ﬁﬁfa%dd%w%%%m%%%ﬁ%

t he faur reference | attice_point dots r epr esent

lnfometﬁpp PRt & ohsindeF A8 B tor PrétW%aﬂ)oh%%ﬁ gyrrounded

However, in order for a |large anount of information to

by the rreéerreeeﬁat bt Wi eh ool nE ot W8rishgheké B an fggraritdpn

one bit is assigned to each vector such that the

dotsi Rf 5hahit tbA dbstaBce dprleseant titee ipifipralattiyprofdddist §. and

s aresult, a large anmount of information can

the pérepeéséateilce Rovimkdnmplelong ahe weed orandfthel glictor

directions of a concentric circle, information of 2

direbpittioncamrdeecteps esght el deyttiloe si, néacratfi dne dotf o3mblaon

is surrounded by the four lattice dots 4 . The sixteen

dotsi Bf cematkephedehs Gbuoniei bd oclatr epries erdind, nfrorendhiten vafl

2128 bits. [0184] Fig. 20 is a diagramillustrating an

of exanplref fmaadi dmf apmat i ot handd bt adesplimyrwdert hehe

data defined in 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 wvirtual

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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information dot. Fig. 20A shows a case in which two

bits are disposed, Fig. 20B shows a case in which four
woib@/oarae di spl ayed, and Fig. 20C shows a casePCm/SGR2006/000219

five bits are disposed. [0185] Figs . 21A to 21D are

diagrans illustrating a nodification of the dot

pattern. Fig. 2IAis a diagramschematically

illustrating an exanple in which six information dots

reprigrs%n%rerd@n.gl%jr e@agd l%lBi.h.Stk?e @!e@@ﬁ*g] SF h%e_L'BHt' @liaL!rle)étions

I"Tustrating an exanple in which nine informtion dots

of aar eco rc;egi el% giigclglcjinsfo Vr\%:tg%rntavn\g Ch?rml%)if;gl Ié’an be

ilus i'ng an exanpl € I'n ve i nfornmation
dot s, ar.e arran e? ang.Fi 2 ngs a _di agram
reprERRRaR BRI THT IS0 At PRG'n eHpLE TAbRTEACE AT e
six information dots are arranged. .013%% I n_the dat
fourpl R EEIE HOLRohn IR GELenb LA TT8 LOP it SE g Dock
informati on dots 3 are arranged in one bl ock. However,
repregenfuABéPTBREREB Phf 6r maPtbh- dots 3 arranged in one
bl ock isnot limted to the sixteen, and various
modPfPéati ons can be made. For exanple, in accordance
with the size of the necessary infornation amount or
t h€iges@Outiom oflipisamakedastrhéingnisey ofamipes of an
i nformation dots 3 arranged in one block may be 6 (2 x
info3mpticor despendi hgtt diBpday2eA) thehdakanbefipedt He the
i nformati on dots 3 arranged in one block may be 9 (3 x
info3mptfioor desporiiigng 208 Bhgws2dBlse tthewhughetwofbitwe are
informati on dots 3 arranged in one block may be 12 (3
disposéd) Kioor eeBpaniang dagse in which four bits are displayed,
and Fig. 20C shows a case in which five bits are disposed.

[0185]

Figs. 21A to 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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Fig. 21C) , and the nunber of the information dots 3
arranged in one block nay be 36 (6 x 6 )
wocarreesaondi ng to Fig. 21D) . [0187] Figs. 22ACasd2@2mB00219
are diagrans illustrating a case in which in the dot
patterns shown in Figs. 16 to 21D, in the dot patterns
of the block conposed of nine lattice regions of 3 x 3
, the arrangenent directions of the information dots 3
re.varied in only the specific latti reqi.ons

not it EEH on PEgoREs ST atdorbar &e Wi 16 THE Bt FEP P°
lattice regions (direction regions)., and the bl ock

madegry diEE oRHREDUSY | S SPOTBAT SRatLEE (I FPgI ERe
the lattice region 34a of the lower left, %h lattice

necepgarynt BEGTHF L 1 2FORPEr O 4P ERECEAFE PR ngeoﬁa%ﬂﬁea'
of the lower right, the infornation dots 3 are

the pmpesaf thel il dene ReriAgnesd 18i e tilowk may
fromthe center, and the information dots 3 are

be 6di(8pvsal (coare gbdridjuey dia ecitg -.or2 1fA) o mttiee nuabesar oifnthe
the other lattice regions .As such, by arranging the

infokrattioa degisons ax4angddb,iranthe84clodl amwa shape (of xt Be
triangle that couples the lattice regions with one

(coramepbedinthat Fig, 2l ,r ehativohshi pf ah et tref ¢ owp Bdn wotks
respect to the bottom sides 34a and 34c, it can be

3 arkg66ea 218dohbaplédie i Pake i uBvar d.) [(@BBSEsponiddumghto
the direction of the block can be.defined fromthe

Fig.aplengeaeattHe natibersbifpt henitho smeesen ddtes 3 bamgheed
of

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. 222, 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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the lattice regions 34a, 34b, and 34c that have

changed the arrangenent direction of the information
wdabw/03124m t he bl ock (have arranged the i nfor nRCT/SG2006/000219

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

bl ock, the information dots 3 can be arranged in al

As SJ%;; Lﬁ}%l%%n gl?gger%é$%yre?%g%ﬁﬁgggg%étEIoékgﬁ?gﬁga]
23B wh

frmnﬁT%hﬁg sﬁ%ﬁ%thlﬁ1 53£$3§tr%§ﬁﬂ%%§h'a?ﬁtoggeéﬁggh

vien U BYLPRLD Jons Ludnat ang b el o ectl g

printed on the back surface of _the card, it is

resparbriet dBeLPhAPT HG SanaBbdt Geeh CRE P TS caEnbred

about 15 mm and the size of the dot be about 15% of

that tipee dpsp@khces bddwteth t he dots. That is, thedot size is

preferably 2 to 2.5 mm but the invention is not

i F91%9 thereto . The distance between the dots of the
captured imge is preferably 14 pixels or nore. [0192]
Fi&ys .suwh t ¢h27darecti agrehthiel busckatdamdet Heféapdsfrom
used in the invention and the novement of the cards.

the afimgmgaderand 25 taoastiagl ansthls ustgeat ithg taidsglaatof

are used when the ganme is perforned by using the card

the ainel cacteqieoshdde,i B4Ei,gantl 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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[0193] Fig. 24 is a diagramillustrating a case in

which a plurality of codes are printed in one card.
wpQd@ap12ihe card surface (medi um surface) of theT/sae@s/000219

(medium is divided into four regions, and dot

patterns indicating different code values are printed

in the four regions. A s such, four kinds of different

i nformati on can be contained in one card. In this

case,, if the player ves_the card n.the car
dot ?%ﬁﬁﬁﬁbFﬁﬁﬁ%¥P 3h§eg§u$f36@3’?“§i§g% ﬁﬁgepeéPgnls not
.. phot ographed by the sensor unit (| nmagin g%) is als
1ims DB e, pADACEETOF THE HATEF T RaF [ 18108
. Fig. 24Bis a diagramillustrating a case in which the
imagp| ayepr abveaLt Nel € aP LY i Wy TNWee card surface divi ded
into four regions, and thus the code read by the
seh@b?Z2lnit and the direction of the card are vari ed.
Wien the player firstly putsthe card on the card pane
suFigse,24 tol 87 assanddgrhas Lhéuseprohnefthicheagdgenied
exi sts at the sensor reading |ocation, and the angle
in tlhetiwvemttite wedt tbalmaversoit of (eaxdsds of Hitgs.cakdand
arrangenent panel and the card is a. In addition, it
25 ates dasguamed 1hatsthet phayerdsovesttdhe caed, winen thirugame
the region of the code 4 exists at the sensor reading
is péecathen mndidihe; angl eabeat yeea hirehmes tiroadn dinr €6ui. oh.
of the card arrangenent panel and the card is varied
toj@d3z; At this time, before the card noves,

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 parameter
of the player is varied.

[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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arraggemgnharase ¥ apdie gatddsde- ard defihkeh H

the sensor unit reads the code 1 , and the dot code

output controlling unit outputs information
woaor7asmandi ng to the dot pattern of the code RCT/SG2006/000219

[0196] Further, after the card noves, 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<%¥%%§8t?m§89r% Qnkdrd f&@bo&tﬁﬂ?a@Q@%@dQg%g“ﬁﬁggggion

e car Noves becone paraneters, t he gane

an_be varied. Faor ampl.e, eve en -t p
ot hBefiad AT arall Sopen ebateal I TGy P PEpLeLRS
ane results ma e different fromeach, other in_th
angl%a?gtaﬁephéiﬁhd%ﬁgﬁiﬁﬁb §%F?%%“%bgk’o?x%%é %%g#gebcgrd
(not shown) . [0197] In the card shown in Fig, 24C, Xy
fret © By SURE
dot code and the | ocation of the inmage of the_dot ‘
thatphhe @i VeFaRoY es rdm CBy dr and dhsisr thpiteie e€adi £ede

by the m croprocessor unit (MPU) in the sensor unit.

4 ex¥hbsralcdgsi 2easaat rerdingtinaata®r posh e diER Rptyeen

t he speaker through the gane m croprocessor unit. That

the vertiheh dhecchien mivdde chadvarrattemedf RIekang the

‘location (xy coordinates) and the direction of the

cardcasdvaanebdetvead. [Hd98)iMheimd hdgfceerchfe cstrdy mowes ,

the card on the card arrangenent panel, it is assuned

the tdeatsorheindaormiatkt echval cedofl, 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 o 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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the information dot read by the sensor unit at a

predeterm ned reading locationis (x, y ), and the
wangl7@imbween the vertical direction of the cac®©sG2006/000219

arrangenent panel and the card is a . In addition, it

I's assunmed that the player noves the card, and thus

the coordinate value of the information dot at the

card readi ng | ocation becomes (x', y') and the angle

are b@t:w?ﬁmzwebw%te' Bk r8hFE6LE9Hr anltﬂ"'QM@@lj oh @rdN gereBl:
nel and the card is varied toa '. In this case, the

unitVarraki pétc&gmtt@d Cd%ptadll@tcﬁle@l%@%otm%h\éaah@m% gk
the angle before and after the card noves becone

the Bﬁ%@t%&e'&ﬁ?o&g{‘[g@% R Qmeerﬁ:fé Aol &%P'ﬂﬂﬂﬂ ustpaki og,

a method o ng an an e o0 e card shown in

Fi Fi 7
wheng tlp, duatidy %eﬁ‘cnﬂ% vatrdii&&?t”n' qt%itnrct%ﬁ' P BB T R e
coor t@e ard TB trai or co g?the -

géFﬁ c& pSPHt ot STt 18He ﬁeFaF ‘?%p ayBdto

T g¥ ecogni ze the dot patterns, and the latticeline
A grinted in the actual dot pattern (see Fig.
25A) . [0200]. A s shown in Fi 27A, the angl e between
t hEhBhot YR diFrEEFI SN PUtfat the, cary @Y ebh? ofasH
the frame buffer, and the direction of the dot pattern
arrapgemgptpanel whitc h S| 35 ¢idBed 4 athéhgngPerdina e Yaaue of
In addition, the coordinates of the reference |attice
the pforngptopdotareaddty the(Sens9r unit Ak & psrdrigrednet
the reference lattice point dot P2 are set to
reading location is (x, y), and the angle between the vertical
direction of the card arrangement panel and the card is a. In
addition, i1t 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'. Inthis 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 1is

displayed to easily recognize the dot patterns, and the lattice
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(X2c 2 ) 1 and the distance between P and P2, that is,
the interval between the reference lattice point dots
woowa1249 1 . [0201] First, q is fixed by x PCT/SG2006/000219
coordinate. In this case, as for g, when the condition
O <xi - X2is satisfied, 1 is set to satisfy the
condition O = |sin 1 { (xi - x2)/1} 1 , and & is set
to satisfy the condition 2 = 180 - |sin 1 { (xi - x2
)l 02 Furt er n th n 2
ety sptteent et E AT gl Pl
8) iﬁln 1{ (x 2 - XI) /1)L and 2 is set to satlsfy
“Ohbition g2 = 360 - Isin 1 { (x 2 [0203] Next, g
is fixed coordi na In cas en
TR e S Shach S tﬁﬁ?r}%lesg?w?F@f&heqph%%lé%p%ng
satisfy the condition GL = cos 1 { 8 and
direepion, dditoisatd of flrRetéendr’ .tclslﬁ Ezamemﬁ eqrcégld{the ‘
yi - y2)/1}|. [0204] Further, when the condition 0 >
diregtijon of rtgesaot Hatehrrygil si seteto 1o whicbfis tised as the
condition gqi =180 - [cos 1 { (y2 - yi) /1} I, and Q@
angle sogetthien satrdsfy Inhedsbirdian ontRe=cpg@dinpEes P (yhe
Yi) /1}]. [0205] In this case, g by each of x
refexworeli datéiand poigdordohatte hlass t setvdlouessy( 1y1)QR2)theé\
g val ue when the val ues cal cul at ed
coordinates of the reference lattice point dot P; are set to

(%2, yz2), and the distance between P; and P;, that is, the
interval between the reference lattice point dots is set to
N t .

[0201]

First, 6 is fixed by x coordinate. In this case, as for

0, when the condition 0 < x; - X, is satisfied, 0; is set to

satisfy the condition 0; = |sin"1 { (%1 - xz)/l}i, and 0, is set
to satisfy the condition 6, = 180 - |sin‘1 {(x1 - Xz)/l}!.
[0202]

Further, when the condition 0 > x; - x5 is satisfied, 0,

is set to satisfy the condition 6; = 180 + Isin”l {(x2 = x1)/1} I ’

and 0; is set to satisfy the condition 6, = 360 - lsin‘l { (=22
- =) /13|
[0203]

Next, 6 is fixed by y coordinate. 1In this case, as for

8, when the condition 0 < y; - y2 is satisfied, 6; is set to

-1

satisfy the condition 6, = lcos {(y1 = y2)/1} | , and 0, is set
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by the x coordinate and the y coordi nate becone equa

to each other is selected, and it is set to a . [0206]
weoeign7/02R49s a diagramillustrati ng the rel ati oRremiSE2006/000219

anong the dot pattern printed on the card surface, the

code val ue, and xy coordi nate values . [0207] Fig. 25A

is adiagramillustrating a dot pattern printed on the

surface of the card. The code val ue and the xy

coordi nate val yes, are, contai ned i n the dot pat

to sfbooky B, ConbiTACh B Sorah i I1GSEr ath G & Pabl b b
Mh%ég ﬁre dot pattern is defined by 32 bits fromC o
tol@89%] A's shown in Fig. 25B, CO to C7 refer to ay
coordinate, Cto Cl15 refer to an x coordinate, C ig to
CoTUFERRE, (hen ddke CPAPHEL OB X 0130 efeFat s eds 01
parity, and C31 refers to a managenent code.[0209]

" 1s sethésesavht fied har eondihhgediim 1tHe-| las &d gt on) hbhn
in Fig. 25C and specifically, they are represented as

and @he sdeks showatilsfFi ghe250Mdf0200]9A=s 1B86r +t heos ~ { (y2
coordi nate val ues, as shown in Fig. 26A, a single xy

- yﬂcﬁbrbjnate system nmay be used in the entire card
surface, and as shown in Fig. 26B, four xy coordinate
sy§020%] maybe used in respective regions divided for
respecti ve codes.

In this case, O by each of x coordinate and y coordinate
has two 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 values.

[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.

[0208]

Fig. 25B is a diagram illustrating a table on which the
dot pattern is defined by 32 bits from Cq¢ to C3;. As shown in
Fig. 25B, Co to C; refer to a y coordinate, Cg to Ci5 refer to
an x coordinate, Cig to Cy; refer to a code value, Cyg to Csg

refer to a parity, and Ci; refers to a management code.
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[0211] Fig. 28 is a plan viewillustrating a state in
whi ch the cards are di sposed on the card arrangenent

woamglo2izmben vi ewed fromthe upper side. [0212PCTi862006/000219

pl ayer can di spose the four cards fromA to D on any
| ocations on the card arrangenent panel. [0213] Fig.
29 is a diagramillustrating an i mage obtai ned by
phot ogr aphi ng the cards di sposed on the card
arrggggTent panel by the sensor unit disposed at the
si d the bottom surface of the card arrangenent
anel . %0214 A s descri bed above he sensor unit is

Y )

pr 6PPdEd GRL1ERR 3OS IATEET At hBS okt ™Dt THE L &7
. gane nmachi ne, and phaotographs the back surface of Ep%
in FEGr d Shr raig SRRt H&RILYACE P YRHE Jg,e,plf%e%%ﬁés the dots

phot ographed by the sensor unit is reversed at the
shownefip, Faggh€>Ptop and bottom sides, as conpared with

the i mage shown in Fig. 27. Further, the dot code

prilA€é@lon the back surface of the card is

phot ographed. [0215] Fig. 30 is a diagramillustrating

a pisxébrmbbei xobodidetervahiag, whetderwn hign dargl eXdrst &

or not. In the pixel matrix, pixels of 16 x 16 form
singare xgeldoorfiaapredgtseram mey piexalssd( pnxehe lattcihed dard

Fig. 30) serve as the check pixels.
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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[0216] That is, the brightness of check pixel groups

set at a predetermned interval (in this case, at an
wono@rozed49of five pixels) is detected. When t heCT/SG2006/000219

brightness is equal to or nore than a predeterm ned

threshold value, it is determ ned that the mediumis

di sposed on the pixel matrix. [0217] Hereinafter, it

mAII be described in detail. [0218] First, the

meco SR S TE L AR AR | B e patotoe

phot ogr aphic regiaon into cells of 18 ¥§ $|tud|na
revegge(ih%ff iZ6nt &y, dIhhowAPi INEPGE ST, hé CERBRTEE
these cells is divided into pixels of

16

with(thmdmega sewn 018 q herli-zohbarFyer . Hheadat tGie Pakbhgd
the pixels, a bright Ievel (brightness) of the hatched

on therbpek FnrEhge 3D tlkeneasdréd. Ahetoyizgpiiedevel is
represented by 256 stages fromO to 255. In addition,
anyOghbéshol d val ue is set, and when the bright |evel
is equal to or nore than the threshold value, it is
defégm Aédithat diherear dldnsanavbpect, pored habdiks for
di sposed at the correspondi ng | ocati on. However, when

deterhénbniglhekavel the 25h;d séxicetd torxonsespoimisthe aixel
white noise, it is determned that the card is not

matrdkspesedis[ 82194 Fig Alrmh Sorde dadr anrhkl gsthaticRtiaed
met hod of anal yzi ng
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 1s 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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codes of cards. [0220] First, as described above, the

phot ographic region is divided into the cells of 18
woOhkorgriadi nal ) x 22 (horizontal) . In additi oRCTSEB2006/000219

sensor unit scans cells fromthe first cell at the

upper left toward the rightward direction. In this

case, since the other portions other than the cards

where the dots are forned reflect the infrared rays,

the regions where the cards, ar i sposed
The Bﬁw%a PHeH 1o 5B BECGRES PEhaR ot RES T egi rid® hée ¥
cards are not disposed. Accordlnggy %e sen n|tht
In ad@dafifBs #he CHI9PRotEgrPEphEdSEh” b élg

scanni ng the cells. Wen the sensor unit searches

levegefiss gshistlogiapted’d’s beat i ght, ThEeploye E?Fﬁlﬁed héhs

the card is disposed on the correspondi ng cells.
deteandpeidonhatt the whetdeom padobyeche %o@/élmt%%ﬁ’ééposed
met hod whether the dot exists or not. The searching of
at thedeobrieghondégiyor eaid arhed8owevierat Wi Whet et 9l b d egetd
exi sts or not are sequentially performed, and the dot
is 2E9de iprdent edtaarresipenciar tosuwhate nelseadt 92@tjermined
According to the above-nentioned nethod, it is
thatdeher gamed ikhabtt Héspasddexi sts on the bright region,
and the dot detection is perforned on only the bright
regbangjAccordingly, it is possible to reduce the tine
necessary when the dots are detected. [0222]

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).
In addition, the sensor unit scans cells from the first cell
at the upper left toward the rightward direction. In 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-mentiocned method whether the dot

exists or not. The searching of the bright region and the
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In the present enbodi nent, since the dots are detected

inonly the cell (pixels of 16x16) on which the card
woodiemaged, it is possible to efficiently perPCo/SGREGH00219

calcul ation by the mcroprocessor unit (MPU) or the

gane m croprocessor unit. Accordingly, it is possible

to reduce a tine necessary when the dot patterns are

read. [0223] Fig. 32 is a diagramillustrating a

nmet hod, of recogni zi.ng the | ocations qf _the I .

deteﬁ?%ﬁ%géand%h? “ta g??a%ﬁ%ﬁgﬁtoﬁéﬁ%ia€§?§é§qg§F%g%%
and the angl es of the cards, wh a ga [ erfornme

per TR g S SR e ARG R SRS e B4F 48CRCLOF TG
to the invention. [0224] First, if the sensor unit
phb?6gt hphs the dot pattern of the card surface by
usi ng the above-nentioned nmethod, the m croprocessor
unhECeMPUgdetect sha cedevearertipaeeor respefds t6 t hé
dot pattern. After detecting the code value, the

detemintnegrideais ddre gaird ¢VRY)s seaitbhebrinbtkesodon, amgethe
and y coordinates of the center of the card are

dot cidtmdtaied, i@ndpehéyraeed et polvhethecdriightof repaon.
card. The location of the card is represented by x and

Accoydtngtl ¢di nat €ss ppnsthblbasi segfuctehehkowene matas gfrt Ween
card arrangenent panel (upper |eft when being

the pbokographedyctedhat is, by detecting the location of
the card, the center of the card is cal cul ated, and

theox2and y coordinates of the card are cal cul at ed.
Thereby, the location of the card

In the present embodiment, since the dots are detected
inonlythecell(pixelsof16><16)onwhichthecardiscﬁﬁposed,
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 wunit (MPU) detects a code value that
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is calculated. That is, in Fig. 32, the coordi nates of

the card A becone (x a / ya), the coordinates of the
woaoai/oBizaeconme ( b yb) t the coordinates of theCcTasAd006000219

beconme (x ¢, yc), and the coordinates of the card D

become (xa, y< ) - [0225] Further, the angle between

the straight line coupling the card center and the key

dot and the vertical direction of the card arrangenent

anel is set to. a ich i directi,on of ., the card
corrBRShAL RS he REMal L (Bilal dSe bt Eoddbtine,
above- nenti oned net hod. [02265 Fig. 33 i% di agram q
theWQ?KRRF%H?%ﬁﬂhuﬁéFhQ%P%*S@éFE Fﬁf&%@ e ﬁgved %dﬁ@n
and the novenent anount, when the user noves _the card

y cogrdihetearaf drhargenett Parde cardgarsuFpacy)atefp22nf

According to the nethod of recogni zi ng the novenent

theyoftheedatd, thorl anedmsineof dshaskowd -i nTIp glo@pt 1 ©odr the

the pixel matrix on which the card is disposed is

carddis emipew sentedebgensord yrigomhicdhates wnckbprloeetsmf the

unit (MPU) , the code value is read fromthe dot

lowepatitgrine £ amhe ¢dved keyadgenest peacdhadpdhdrdlyyyhehbeing

direction of the card on the card arrangenent pane

photegnapRedcodrizeds, \Bhede t bet Uset heoMesa t hen odr theoratrte

card arrangenent panel, it is assuned that the card

the d@d1got e eS@ded 6 8dea Mal lug smvesd amet handay doordinates

arrangenment panel. Accordingly, if the |ocations where

of thdecederyaldies: A d epraduerd, pgfe location of the card

is calculated. That is, in Fig. 32, the coordinates of the

card A become (Xa, Ya), the coordinates of the card B become

(Xp, V), the coordinates of the card C become (Xc, Ye). and

the coordinates of the card D become (X4, 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 o, 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

94



the dineefion ehe Bl ovadisr Cofd( RBXAPIRIEHt( RFNe

predeterm ned tinme are coupled as the traces, whether
the card noves or not, the novenent direction of the
woanw/02exg t he novenent traces of the card canPO®8G2006/000219
recogni zed. [0228] Further, the m croprocessor unit
(MPU) can know the rotation angle by novenent by using
the difference between the directions of the key dots
before and after the card noves. Further, it can
the %%£§U|§%se&gggﬁgxe@Ep%ﬂﬁﬁqu %ﬁg.tgg ¥€g§nEhE'5§xel

29] S su t he power of t card hol'der can be

natr} 6 GnSRSOr L 19,10, L0S: 63 000k 008 oo 8 SR or
vt g B4 B0 LE, 25 P80 et Sr ey | QR0L M AL IALLY o
crombelie el B0 R by o % Rt bRy

the card A noves from (x a, ya) to (x a ?, Yal a t he

yBan
"), the center of the card C noves from(x c, yc) to
be regognizege ' Yheandheheuzent@pves the @@ﬂ@-Dﬂhogﬁg RS
(x d, yd) to (x d "' yd )- At this tinme, as for the

arraapgghent 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) can know the

rotation angle by movement by using the difference between the

directions of the key dots before and after 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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with respect to the card arrangenent panel, the card A

is changed fromaa to aa , the card B is changed

wébrammiz4o ab ' , the card Cis changed from BCTASG2@6/000219

cc ', and the card Dis changed fromad to ad . In
this case, the novenent anmount |a of the card A
satisfies the followng condition. I a =V (xa' - X
) 2 + (Yal - ya ) 2} [0232 ] Further, the rotation
angb %g satisfies the followi ng condition. ga = aa
?8 3] Further if the tinme before the card noves

 Sa3cind T8 B0, LPE UhTe. oL LT 6,8 B GR, n B

sati sfies the follow ng condltlo

the ¢a5d31A ThisC 1§”§bBr|53b|@1§otkﬁ?d§j§aceéteraﬂﬁ'%é? card

[0235] I n the card gane nmachine, if the player noves
A mOYRE &8P, (¥he Yabvewrefits"amdaht - oENE HEERERT OF fidie card B
rotation angle of the card, and the novenment tine of
movephir ear knhebone &b Amekér s, tm¢enherpphdmh orat i 8aves
hol der is varied. That is, when the card noves, the
fromj fxengict ytof(xhe pduer aofl the catbiholfdeheveat@d) moves
[0236] Figs. 34A and 34B are diagrans illustrating a
fromcdse, i na) to (xq', vq'). At this time, as for the angle

with respect to the card arrangement panel, the card A is
changed from o, to a,', the card B is changed from op to o',
the card C is changed from ¢, to o', and the cafd D is changed

from o3 to ag'. In this case, the movement amount 1; of the
card A satisfies the following condition.
= V{(za' = %)% + (va' = va) %}

[0232]

Further, the rotation angle 0, satisfies the following
condition.

0, = ay' -,

[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 = Ty' - T,

[0234]

This is applicable to cards B, C, and D.

[0235]
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which the traces of the card are used as paraneters.

Fig. 3dAis a diagramillustrating a case in which a
woanw/mames in a circular shape, and Fig. 34B P6TAG2006/000219

diagramillustrating a case in which a card noves in a

rectangul ar shape. [0237] In the invention, the traces

when the player noves the card may be used as

paranmeters. For exanple, the shape of the trace can be

usgd pget 8§r@$&@h9&hiﬁ@?%f $hd Bgiag'eQ%ﬁéAvé@% g,

card in a curve shape as shown I n , Or noves
[ | i r e S in_Fi
the ffofBAE A LERE ANAPCC AR RN TP oo M.
varied, [0238] | not her, enbodi nent, t.he
and Pfer Rl R ent ENie i (B PRCCPERPES Tay e Eetodnd b
W t he trace f. the cards on the card arrangenent
powell (4 Y18 LEe Rt tek s SRt Lataniiet ot AE iR ard
that battle planes_are di splayed on the_ screen, and
movesye thRayBE CRVEE Rhridy BeWernas the it I ldemasiisre

according to the novenent of the cards can be
mad@2P®339] Further, the cards may be moved in a state
in which the locations and the directions of a canera
(N8t gshowdP 8Rdt heBcard draarenentl pidtigie a case in
associated with the traces. [0240] In this case, if

whichheheafrhdoesinbhe mans foe el edererainaedrsi nefioy. 34A
nore, it may be assuned that the traces

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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of the card are conpleted. Further, if the player
renoves the card fromthe card arrangenent panel, it
woayo7e1zagsuned that the traces of the card ar CT/8SG2006/000219
conpleted. [0241] Fig. 35 is a plan view illustrating
a state in which a gane is perfornmed by the card gane
machi ne of the invention. [0242] As shown in Fig. 8 ,
a player stands or sits in front of the card
arL$£%$Pent panel of the card gane nachine, and a
no Is disposed at the front of the card
arrangenent, panel when viewed fromthe player . . Thr
pai WEEIR T o it rALIonE2Y RAGPVSS whi 8h° H Eedjbgp&C% the

arrangenment panel and a nonitor, and other three ﬁg%%g

Locaptopdnditationdl recetPnt dthitckafgs3a (@8itd SRPFRAgE

panel and a nonitor, are disposed to be opposite to

cardeathapyteent apansl xapeopf eocthrired aldarthyaea $Rhi ne

of one unit. [0243] That is, one player plays a gane
wi {6240y one of the otherfive people or the other five
peopl e, and cards held by the player are di sposed on
t hen cartdi sar rcarsgenent pamel .cakdganeepr ogpesgesvarhifior a
usi ng code val ues or coordinate values of dot patterns

predptenhedednt ie cxandse; 1 reddbki essunedgesatortheoirages

pictures for raising the gane progress and result, or

of tlee shagea£é fereiplartedli sphayrdron @ tienplayer [32dbdles 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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In Fig. 8 , the six card arrangenent panels forma

gane machi ne of one unit. However, the invention is
waabo7toem4p ed thereto. [0245] Figs. 36 to 39 ar 8CT/SG2006/000219

diagranms illustrating a card ganme machi ne according to

a second enbodi nent of the invention in which an inmage

is displayed on the card arrangenent panel. [0246] In

t he second enbodinent, in addition to the sensor unit

i RBARORATLAY, o BeR BLPELS1oAIE! ASLYER 1R by e

rovi I a space below the
arrangenent panel (space below a stage) . In.the
SEVR g S S e R
proj ected onto the stage surface are,coq%%ol ed Q¥ "
ProgEEde eFal ks o1 10GorarRatE Wrl GESUH HE ot 2pHESerhs!®
obt ai ned from the photographed i mage by, the sensor |
pattggng, PTOPRIE qth thifeCpresent! e bt HeRt  1F3¥CexAnPIoging
~if a card where the dot patterns are printed is
pictgiregosed wnl3Heg ddred ganeaptewent paisl rechéti npr a s§age
ray irradiation light irradiated fromthe IRLEDs is
effeictr adeatiédpdntyedt ke entionétbott om surface of the card
arrangenment panel through the dispersion filter.
[02088}4The infrared ray irradiation light reflected on
the back surface of the card is photographed by the
seMaoFrigni &, WAie tdiss daimieartrogehbhet ppapels of Qrm rmgesie
or noving pictures are
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 panel.

[0246]

In the second embodiment, in addition to the sensor unit
(imaging unit), a projector 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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projected onto the bottom surface of the card

arrangenent panel . [0249] In addition, if the sensor
wanbd7/amddt he m croprocessor unit (MPU) read t ReTMGR006/000219

pattern printed on the card, the dot pattern is

converted into the code value, and the inmage or the

novi ng picture corresponding to the code value is

projected fromthe projector. [0250] A s such, the

panellfByRs i0ff ddre dTex i NOr P4 &1 Ak BSn AGhRr Of e£d Bdt Otfrdrhehe
bottom surface of the card arrangenent panel by the

IRLEPEO] £6t@kdiaRdqtdie: Prakest et Begesmand-Mnd BE the card
pictures are controlled by the cards which are

arraﬁb%&%%%dpgﬂeﬁh@hﬁ@ﬁghafﬁ@nQQQEQEsP@HeklfﬁgrOn whi ch
the dot patterns aré printed. [0251] Fig. 37 is a

qugbggylnal cross-sectional viewillustrating the
card gane nachlne accordlng to the present enbodi ment

§ézﬂnﬂa% 1441 Fdlgat ori l% %prpee_’tr ec%ye% ogft}%xg%ack
car

arrangenen panel " 1s orne ransparen
a screen sheq} fgr
Th

sorc 5 THE DL 55T BRLNAS, B0, 0150

ot PSR SIS Rael o | 1y e spce b oy the ard
projg %ch %Eof% mﬁ%é%ﬁ&rghéggggsogrtggvéggdpgggg%%Zment
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 1is a longitudinal cross-sectional view
illustrating the card game machine according to the present

embodiment.
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onto the screen sheet, IRLEDs for irradiating infrared
I'ight onto the bottom surface of the card arrangenent
woaongl212a9di spersion filter for dispersing thepcnSGane00219
light, and a CCD (sensor unit) serving as an inagi ng
unit are provided. Further, an IRfilter is nounted on
the front end of the CCD. [0253] In Fig. 37, the CCD
is connected to a mcroprocessor unit (MPU) (not
shqw@%Z, and the inmages phot ographed by the CCD are
analyze& by the m croprocessor unit (MPU) , and thus
the dot, pattern print on_t he_back surface .of the
ca%ﬁ i%hg%ﬂvéfieglghtgﬂ% cBte FH e g?ygrcégde gté$ard
val ue. [0254] ,Referri to Fig. 38A . a_mrror. is
SRR ba S HOTTHUUE e ho S BRC Lo BbROW A LRpg Tlass
arrangenent panel (space bel ow the stage) , .a ,
or ag¥¥i et Y fIsgierg TEeY) fiod YirSpESREP HCt e lsifanigrated
one surface of the mrror, the projected i nages or

on anpVAag brieurdds theoart A prafetent (prdilect LBnthymignace

are reflected on one surface of the mrror to be

belaowr ofeet edrontdr taeoditlonpantdce splaaehebst@ge then gtwrge

space bel ow the card arrangenent panel at the | ocation

surf@sgdeda apariefhraanfoheud radrinaitedesavinaying mctures

imaging unit is disposed, and the photographed |ight

ontoothehecdeenpsih¢er n LRI foar drsadfiaténgnedfumred light

surface) on the card arrangenent panel (stage surface)

ontd stheicbdehbmosuefehe iofagiing card wricthogembetnganel, a

incident on the mrror. [0255]

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

101



Referring to Fig. 38B, a magic mrror is provided to

be inclined in a space bel ow the card arrangenent
woaonwl2(=pace bel ow the stage) , a projector PCT/SG2006/000219

(projection unit) is disposed at the side of one

surface of the magic mrror, the projected i mages or

nmovi ng pictures fromthe projector (projection unit)

are reflected on one surface of the mrror to be

surf%%:% eftc%% g{];:t%%t h%nbght osm atc’é'ler %aafe)Wthé %% S(’:f g?g?ﬂégrgent

magi ng it) Spose t e si

f f th
pane ]y aE0 SO HEE A Gt siaact L St Cpehn s EHEF W Bin e
f th t f t t
SexvERFIER A WG e PRE de f%ps{e?&%é@s(tmﬁagoamed
, {OZS% Figs. 39A to 39C are diagrans illustrating
ligh cprgiteRt Bl BMIYS the €ard %ﬁ%ﬁ@%m@lﬁ%é}lrfaﬁ%h

the ganme is actually performad For exanple first, an
on thmﬁgéd@rr@ng@wrehp@@ﬁé $5age spirdpes) ohS tine igiand onto
arrangement panel. In this case, the player puts a
the tmadiom whithwatheetdebernd nedcpdgnieren (fime timsrease,
ID of the player) is printed on a display |ocationof a
stbab25%kee Fig. 39A) . At this time, the | RLED bel ow
the card arrangenent panel irradiates the infrared
| i Rafeontog tthe Fdar.d38Ar cugladikemdirsper $5 @rdvildest to be
[0257] The CCD (imaging unit) that has phot ographed
inclihed! ighi sediiedberby riame tde o anrdahgenentt pahb@ (space
phot ogr aphed i mage to the m croprocessor unit (MPU) .
beloWheie &thegd) ,CF&)QfMjﬁﬁﬁm’r W¥djection unit) is disposed
at the side of one surface 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 magicmirror to then
be incident on the CCD (imaging unit).

[0256]

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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(MPU) recognizes the dot pattern fromthe photographed

i mge, and reads the code value (in this case, |ID of
woOher7pheyer) that corresponds to the dot pattePaT/SG2006/000219

[ 0258] Then, the game m croprocessor unit (see Figs.

12 and 13) that has received the code value fromthe

m croprocessor unit (MPU) controls the projector, and

di spl ays the ganme start inage on the card arrangenent

[, (Fig. .39B 02 th i f
or oBAEL (1L, 11091 0298 VoD, g sopE Siath St S0
th t di t | th , {
casck RELTRYSIERL o dinate valus, o0 e, o . g apperal

and the ganme m croprocessor unit. In this case, the

cardniBreppBctssorigRPESERPUF 1ah8Tt he gane mi croprocessor

unit recognize that the card is disposed at a | ocation
of [825Fbck' of scissors-paper-rock. [0260] Next, the
ganme m croprocessor unit generates randommunbers, and
deTeent @R s( nagiy atnitthe thadehoas plhete@perhed the light
m croprocessor unit (in this case, 'scissors') on the

reflbasied 6fowmatbescafdtheansmiiosn thermdraodRdgd Tage to

the gane m croprocessor unit determ nes a gane. The

the gaAeoied @s sEo@tirdrt i(MPPer f dfiveed, thethechagrgcefsar unit

determ nation table set in the nenory (not shown) . A

(MPUS Bet@Gtll tes 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 by 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

103



of referring to the determ nation table, when it is

determ ned that the player wins (Fig. 39D), points are
weadded2imoan I D attribute of the player. [0262PCT/SG2006/000219

<Anot her Enbodi nent> Figs. 36 to 39 are di agrans

illustrating an exanple where i nmages or noving

pictures are directly projected onto the card

arrangenent panel by the projector Fbmever as shown

in Fig. 40, the nonitor pl % t el
numbﬁFBvi%&gfq?ﬁﬁHWchara %ﬁe Pepa e ?g ﬁ%e Jame
Further, as shown in Fug he sensor unlt ybggyg
micrgpFareSFRRIURLE nbvabie: rF%a?'m 'SEPERS. [8562?‘3
Further, as shown in Fig. 42, the sensor unit serving
of vaiugs Pﬁa@@elﬁ%®@mﬁn@¥m?%§sbe provi ded such that it
can scan a surface of the guide rail by a driving belt
of (@26t kppi ng notor, and may read the dot pattern of
t he nmedi um t hat |sd|sposed on a docunent platen nmade
of Thémssthq CRaE m&qyOPK©QQSSPHMU@gﬁaﬂﬁtBW@éPﬁét@ngaﬁe
househol d game machine in which dot patterns of the
The cgamk cdrtbemiradiby aismiperifodyedf ¢he themebaachi el 2
The read result can be displayed on a nonitor of an
deteextaanabnttelbdw séornn Ahawmmorcéandt chowne .nodatedesnlt
the main body of the gane nmachine. In the nenory
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

104



card, the scoreline or the paraneter of the card, and
the i mages or noving data nay be stored. [0266] Figs.
wo2oa7m2da9are diagrans illustrating a nodifi caPCoO8G2606/000219
the gane machine. A s shown in Fig. 45, the card may
be scanned in a horizontal direction. [0267] A s shown
in Fig. 47, the dot patterns may be printed on both
sides of the card, the dot pattern of the bottom
. rf.a f d. by in body of the
dlsP%%ﬁ% ﬁgc%i%é?ggﬁﬂgﬂﬁgg%%fqggggé?ﬁ %ﬁgﬁgaa bot t om
su;@ggg of the card may be read by a pen-type scanner.
Si he same structure is used in Fig. 48, the
repetitive description is.omtted, [026 Fi gs., 49 and
S0FS0e. diadiar ITRUSTR atingoh gaiB maH e THe W ERTS
plurality of cards are disposed in a sensor ynit and,
machipgsiysicht 1ok ke térrsechliarpty o1 Of ggagriyy a main
sinmul taneously read by the sensor unit . As such, the

body ppfir Bhet goe cladsing e Sheureafesastytr 6a8 by eofBLAYRAY

the plurality of cards, and thus a conbi nati on of

on a pwrdreters oft eXenymte Usdeomsd ofur t Aereeonpldagst egn be

[0269] In this case, the cards are set in the gane

mounpadhpmet whinad nmbeidygo$| tiyat §3me rmachiorryi t dai kale memory

direction. A's shown in Fig. 52, a transparent card

cardeade forrattoeooddis pgramplterabf teofard, 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 sensor 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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cards at slightly shifted | ocations may be prepared.

Fig. 51 is a diagramillustrating dot pattern form ng
weoeund7aees9 of the used card. [0270] Further, asP€SGRON6N00219

Figs. 53A and 53B, instead of the card, the nmedi um may

be a figure that has a bottom surface on which dot

patterns are forned. The stage is forned in a circul ar

shape, and the top surface of the stage serves as the

of catageasdr fagel tanabushy thend ilgurentamibe; dheppsedalDay
the stage surface, the glass plate and the IR filter

of cak@slaBhteteeds hNcaRbinAehoaPaeepakahbecstage, thBLERBRe
di spersion filters, and a sensor unit are provided.

becoﬁ@%7%hr%h%rsE%ﬂpl?&gﬂe&ben the figures are used

I nstead of the cards, output information according to
.th?obg§§tions of the figures, the directions of the
figures, and the distance between the figures on the

3Rt Lase, r XAl e, Jwor s JIBY MRV Fofhe wpite

a conversati I gures are placedi ace

.to f d. .sat.i, the fi I d

novih LS LT R A RS R AR T Py S Suhe B B

ti tents. At thi ti t he di ti f

52, Fhel T1gurEe bro e CaF 5t AEEH BETIBRTATHEI 11 GUret Iia t s
sane as, that in.the case of the card illustrated in

cardg; yt %alzl,gw RS CBA YRTIPR G PRePEDP2HRT betd- 21

] omtted. [0272] , ,
is a diagram illiustrating 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. 1In
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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<Enbodi mrent with Changed Infrared Characteristic Figs.

54 to 68 are diagrans illustrating an enbodi nent when
wone7ags4em of dot pattern or a plurality of sperssR006/000219

dot patterns of two or nore of systens of dot patterns

formed of at | east two kinds of inks having different

reactivity, printed on the nedium are selectively or

overlappingly read. [0273] Fig. 54 is a diagram

in fatéust Fatiengnarn exanpkeawhen wiadn pakt eigsras e dopmded

by using two kinds of inks having different infrared

in bd @ tabsriphibYidy 41 Fher ght freansschetween: t ke nhafsaredn

ray absorptivity can be nade by controlling a carbon

conteoBonent o aiined {Rethe ddtkod P2HALLE! 8 R SRAWS he

an exanpl e when as at |east two kinds of inks having

dist%%%%eﬁgg%eéﬁa@ﬁéV%#%hréémlskkHQSSQ eigéﬁjﬁ%¥gﬂggh§ Fase

erent infrared tay absorptivity are use

e C [ apy fre ncy.. . 0275]1n the
or cfLEEISY, Aol dhat, L5y, 20, LSRG oL OELRLLB LR
ut-put -deyice i.s,the sane a s that o f other
ther%ﬁ%o&ﬁ%%n%% me%§7g] In Fig. 54, an ink a has infrared
raﬁogpg?rptivity of about 80%in a peak wavel ength of
85 un; and an ink b has infrared ray absorptivity of
e
abgﬂﬁbggf%égttwgt a@ﬁagggg Infrared Characteristic>

Figs. 54 to 68 are diagrams illustrating an embodiment

when one system of dot pattern or a plurality of systems of

&dt 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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wavel ength. [0277] When the dot patterns are printed b

y using two kinds of inks a and b , a s shown in Fig.
wo3p07ihe4dot of ink a that has high infrared rag1/8G62006/000219

absorptivity of about 80%in a peak wavelength is

recogni zed to b e dark, and the dot o f ink b that has

low infrared ray absorptivity of about 60%in a peak

wavel ength is recognized t o b e bright. The dot

formedthey ghwsdrik Rricedagsufred aseca datsec@od, andtae
dot pattern having the neaning in only the dot forned

infodyatthen Nupdts ferired. ienenal Ismeatad he nbitneo of other
fabrication, the dot o f the ink b is also copied

embd@lh@ggg.being discrimnated fromthe dot o f the ink a
Therefore, the noise duet o the ink b perneates
|nt@ y@? copi ed dot pattern, and the reproducibility
tﬁe dot pattern by the ink a cannot e ensured. A

[Oggsﬁn‘%g” saltah S0, AOSSIHIE LA 3 g,eato@% BRGYilY of

S a dl agram i ng a case |

h t.hreekinds o which has
aboultsPh il & pgae%var‘ﬂafslw%ileﬁgtﬁ Bnaraneol 885 ik b has
i nfrared r absor V|t e .us .027 The i nk a
infrareds 15, Eiiiyoﬁ Or%n,@e?ﬁe PniﬁLe hadMe pEAK
&gve%gngth of 900 ran, and the ink ¢ has a peak
WavergY8l-ength o f 950 nm The dot patterns are printed by

th?obgg? a, b, and c .

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
highinfraredrayabsérptivityofabout80%:Ulapeakwavelength
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 into 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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[0280] Meanwhile, the LED that serves as the infrared
ray irradiating unit selectively or overlappingly
wono@Ednet4es |ight onto the dot patterns b y usPagsaroos/000219

LED- A havi ng wavel ength characteristic of 850 nm an
LED- B havi ng wavel ength characteristic of 900 nm and
an LED- C havi ng wavel ength characteristic of 950 nm
Figs. 57A to 57C show darkness and bri ght ness of the

kinddO¥F inksd &ASEoF Whwhihche 4 dakiteireat gRedctaet yavelength
i rradi at ed by using the LED-A to the LED-C. [0281]

chara%&rl%?tl'cs oF dhagnasui khystbabi-pgibitght aessusedl.t he

in a case in which printing is perforned by

owgﬁ$ﬁﬁp|ng the inks a, b, and c wth respect to the
| attice point dots (four corners) . A s such, since

”ﬁﬁ i fodoLs e mgﬁeﬁﬁt@a beablo 0 IS crev enKwhes -

i rradrat y an ED, only the lattice
nt dot Vi ou ec [
a pea}ee"é V%erfgftq}aég%a(? tiee rg%l)érﬁlt d&?%i 1§§$e0§g%1|<;d§az%length
ot osOGaL] A Oote, LaLLLse POLN ol mmhe sstar ad i e

sourcte isC

r eadi ng eff|C|ency can b e |nproved. [ 0282] F|g 59A
is a diagramillustrating a case in which a first ink
(ink a ) having a small peak value o f infrared ray
abs8tli vity and a small wavel ength and a second i nk
(ink b ) having a | arge peak val ue ofj frar ay
abterptiidiary iRl BEP arge twafdV&ETgt 3 aFBCud rared ray

irradiating unit selectively or overlappingly irradiates

C.

7 inight onfo the dot patterns 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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[0283] In the present enbodi nent, an infrared ray

entire region light source (first illumnation unit) |,
wand7a2sagond il lum nation unit (LED-A) are prepasedons/000219
The second illumnation unit is suitable for a

wavel ength (in this case, 850 ran) in which the
infrared ray absorptivity of the first ink is higher
than infrared ray absorptivity of the second ink.
284] 6044 o S8 A8t At e,
Sour%%cgénf}% %I%g?@é%o% Iﬁi ﬁﬁgf%n an infrare Vreay
é£§ eglon light source i s turned on (Fig. 60A and
E % , and when the LED-A is turned on (Fig 60B
61B 0285 .be understo
yhits %P,M% I3 AT RO R RELBE 3 4y e 1 lc%&n%JnISt

, [ i.ght source,ls turned n the i nk b hayi the hig
ink Hgﬂhréa ﬁ%YH%%o?pFWﬁ PRAF e dGdicz el t&%5§§Q%ﬁkray
and when the LED-A_i s turned on, the ink a having the

absoppghvihy rated PEYLAbEBY BLRUFEY 2pd 2 \RererEngik 61Rkgah

nmi srecognized to be dark. Further, when the inks a

havipgde blaFee Mmealt dalls Vamfag reéschagt RBFORPERVE B¥peRd 2

to the lattice point dot, even when any |ight source

large swavie hedobh, athelsed i ce point dot is recognized to

be dark. [0286] Further, in the present enbodi nent, as
shbWw83h Fig. 59B, an ink having a | arge peak val ue of
infrared ray absorptivity

In the present embodiment, an infrared ray entire region

light source (first illumination wunit), and a second

illumination wunit (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. 61A), 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 recognized Ato

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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and a small wavel ength may be used as a first ink, and

an ink having a small peak value of infrared ray
wahsewreiz4vity and a | arge wavel engt h may be usedTas2@6/000219

second ink. [0287] Figs. 62 to 64 are di agrans

illustrating a control nethod in a case in which a

single infrared ray irradiating |ight source whose

wavel engt h characteristic varies is used, when the

recobﬁ&%e@ aRd R g8ach pfi-Whieh PRsndiffergnt Reakd p are
wavel ength characteristic, are used. [0288] A s shown

Y P n 4 qhgng' : :
prln@%ﬁﬂ%@?@?&ﬁﬁ?bga$%€5§§Fze dEg?gégﬁﬂg?%ﬁﬁgﬂ?ﬁﬂgxngﬁ £
b different. fr ch_other. [0289], Fi.gs :
dot. PR bk oy DR g O b R hiarn P e Bosbe
dot necognition %e%reg mgen using inks a and b with

Ot &Pt FEFEIF15ESK “Rat’&l SAGEN characteristic, the infrared
raﬁoiﬁr?diating i ght sources LED-A and LED-B suitable
for%¢H&1i nksa and b , and an infrared filter
transmtting only the infrared light by the LED-B
[ 0596} PaTs uEhe Rufe it eBPot HaeN e PECEHUEE y it Fdths riPBs
the infrared wavel ength of the ink b is used. A s

an igkhdiding B §3rI6ePeml vBAue RE Fnfrareqd rasepbeprpEiyity

di sposed, and the dot recognition degrees by the inks

and g gmRilb wale s dilt reyehe ¥9egnas 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.
[0287]

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, recognized 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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each other. [0291] Fig. 68 is a diagramillustrating

an exanple of the dot pattern in a case in which the
wouwm7kemdg of dots using the difference bet weeRCT862006/000219

infrared ray wavel ength characteristics by the

above-described inks are sel ectively adopted. [0292]

For exanple, Fig. 68 shows a case in which when the

two kinds of dots having the different infrared ray

a andlsoEpl ¥h tih Al B B EQYRE ZEtharasnideSeld badyi th&iigFrad4d

and 55, the dots printed by the ink a and recogni zed
1igHtO ke téhar k.gpdet.s printed to be dark in Fig. 68) , and
the dots printed by the ink b and recognized to be
brijghtypqdots hatched in Fig. 68) are selectively read.
In Fig. 68, the dots surrounded by O are sel ect ed.
Th [ he | eGti wﬁgge ' : h cy . of
thggin é?%at?%% gﬁ&g%? evﬁ%e%éééﬁﬁ%igi%xgﬁgﬁggﬁ¥ﬁ Fﬁg
. |_at ti k.of Eig. 68, the dot of the ink a.s_.
intrgdelt PRI BE0R pFclie ahiol oF BReT erts ot T dppér o=
st , the t.,of the ink b.is.selected in a lattice
66 i GP% e Lot dr oF T Uppar SeRGESTy na dorrgr ot
t he i,nk is selected i,n.a lattjce region of the right
reCOgPLEHEN, JEEFC St 0%, L a2 GG RelPRiCD G- STt ddom
in %&Iattice region of the center of a mddle stage,
cach RED§&t of the ink a is selected in a lattice region
of the right of the mddle stage, the dot of the ink b
i s[8éPédted in a lattice

Fig. 68 is a diagram illustrating an example of the dot

pattern in a case in which the two kinds of 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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region of the left of a | ower stage, the dot of the

ink ais selected in a lattice region of the center of
woOher7iooyp stage, and the dot of the ink b is sersct@d000219

in alattice region of the right of the | ower stage.

In this way, the dots are selectively read. A s such,

the dots are read on the basis of the selection table

such that correction information is first outputted.

a latherefUgiod tofl §h@oj§e§f’@|o% 2] &ty Bhehdot of the
security. [029 In the above-descri bed description,

ink HN& §8P&c @d%' Mﬁﬁ&&g Bﬁ%mgér&rpaéxnb%dt@@ e r

card as t e nmedi um descrl ed, but
stag%?v%ﬁgl 8 lgftﬁérligkt§g¢%[§¥%§é%e qu%?ﬁ@&k%@é g%%%%%
of LTk ”cccv%%%érnl%ﬁ% “%'at@ﬁfm%%%ﬁ"?%@ﬁ%'fn%“ SR
1o TR 4 e B L T T
or ehET Bk et et bERREL P Sk S

machi ne usi ng the enbodi nent of the inventjon, and

the pigdlyFtiages Ehesdesd FBAAINK Pelf SaLesttest thg tiRd tice

stage surface of the Wack-A-Ml e gane machi ne. [0296]
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
£heAright of the iower Stagé. 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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In the present enbodi nent, dot patterns are printed on

a surface of a hamer held by the player. Further, on
woOheoimaxagpar ent sheet of the stage surface thaCTis€2006/000219

coated by a white color, a background color of a field

of grass is printed, and nole projection portions are

provi ded at several |ocations of the stage surface. As

shown in Fig. 73, in the nole projection portion, a

thus diisPesSb AN I IR dimgdiserdete istehread of a

transparent sheet |ayer coated by a white color and a
CI\/[Y ' | ayer that does not contain carbon. In
addition, a glass plate or a transparent plate nade of
actyl 1 G 08 Stheyslike ] $10L,3POsednom, e PINK bRKknpa¥est
tﬁﬁna%léblg]ezsgﬁogg%&gngg%ﬁd ang tgge g?ggersi%or? filter. [0297]
In,the nmole projecti orti.ons, .t he Lers & the
Whﬁslkeg’ g:rgger a(ﬁa@om ya%ﬁg?gctugéggr otrﬁétqh%ﬁ%%{i?lgm surof ace
, of , the stage by, the projector per predeterm |
lnverfihl%“tiﬁéia?ﬁgv\hzsf:ﬁstﬁec Tt asc?cgcrlsorg yﬁéwrm i;g&l%%{%g
proj ected, when_the surface t he hamer .i.s | ocat ed
the HrAYheSiot & pref etgﬁ Jﬂ“ap)%?_t}}%{ﬁjter}ega&bet MEHYES of the
hamrer surface is read by a sensor unit provided in
t he9%pake bel ow the bottom surface of the stage. In
this case, the dot pattern is analyzed, and convgrted
i Nt e sFeseatuemBetingpRt sttt it rSuAFacBT T1RRE Y AR

score i s added by the ganme m croprocessor unit.

a suffrehepf anhangasehehdwhychhEhBleRaFact Brst#rt hen the

nol es are not projected in the nole projection

tranpprtéuhsheetent wherstidre Rarmferediitace dogtiestlay égwhite

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,
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on the nole projection portion, the score at this tine

is not added. Further, when the nole characters are
woabtorproj4ected in the nol e projection porti onspCcrise2006/000219

sensor unit nmay be progranmmed such that the sensor

unit does not performthe inmagi ng process of the dot

pattern. [0298] As described above, the different code

values are printed as the dot patterns for every

the d?%nﬁg%;cr%#qﬂﬁugr hemgﬂmérhmcé Qs dcALA leuehsBhayelt

attern | nd| cating a code val ue

a. hi h | evel r h
proviia QI SEUEh BREUFIGhS MIUINEL BN R BER: oo
unit that as read he do atiern,of _t
In thilise CREMmeF ?o(iloii el e&ﬁl Ile % ai zae%r an&ﬁg?%&?%ﬁtfﬁp
for reduci n t he ecti o char act.er s
a COdteh\éa%‘Fe?ta of ﬁ@%%ﬂrﬁ?ﬁj 6:(? p%?% tg’r? SWTh reas%(g%?
to the projector, suchthat ade ree of dlfflCU|t%h h
by thehgaganslFEOPaPSBaSOT 0599 - | A Wrﬁglegbo%% YESET BE™ " C

description, the dot patterns areforpmed on the hamme

the gafagbsrsHofelse, MRS SIGHE Spatte O IREF SR Tt i bl dmafh

projmti@mmﬁrﬁm sfverhe

the cards, or the dot Eatterns may be printed on the
ppghkeshaqoeniRdsmés located
above-descri bed enbodi nents, as the nedia, the cards,

on thehedligpres ecthenhpemieienf dhe sgare, ahinhthe inké shags

been exenplified. The different ink characteristic or

added he 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 microprocessor unit that

has read the dot pattern of the surface of the hammer for the

high-level player performs control for reducing the projection

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
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irradiation Iight of the different characteristic is

used, and the selectivity of the dot pattern is w den,
wohni@h2rasults in raising the security. Theref 8BC®SGR006/000219

i nvention may be applied to the counterfeit preventing

subj ect nedia, such as a tag, a certificate

(identification certificate, and a passport) , an

exchange ticket for noney, a ticket, and the |ike.

' Furt her, f-the RF t [
form%#%gf%%F ggﬁ%%gﬁvg%%ﬁﬁ%gedhgwgg%rrC?%ﬁ?%ﬂﬁ%%ﬁ%g%%%?ﬁ%?
|

n the counterfeit preventi subj ect La. .[0301
be pT%&B?ﬁe 0 enmbodi Hetit] %%ﬁ##%gggnaﬁﬁgeggg?ﬁé§tﬁ%r?gikted
second aspect of the_i veg@ton Figs . 74A to 74D are
on the Jrhhemi FrEEerati v BieasE hi ch the cards are

used as the nmedia. In Figs. 74A to 74D, on the
sut$3e@5 of these cards, a kind of a trunp as a

picture (corresponding to Fig. 74A) , an al phabetic h
| et efbh¢ | Keove (doreEiRshdmRy digemtyg, popfche gedia, the
t wo- di mensi onal code(corresponding to Figﬁw;$C) , and
cards hetldotf ipatitesr,n thei janyan e apgpicedan drike pave
they are photographed by the inmaging unit and then
beenr epengliciEhbd. asToedeifhiévemtt iokh pharhetphiEitt penthe
processing unit, it is possible to use any one of
irragiatiipbasighapdctier 8ifdeagnansacodes;i st patiseths and
[0302] The pictures, the characters, the diagrans, the
the €OU€Stivity 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),
an exchange ticket for money, a ticket, and the like. 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 inwhich
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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and the patterns are printed by the inks having the
infrared ray absorbing characteristic. [0303] Fig. 75

woO0@/pexsgpective view illustrating a card gameCcmschooad00219
according to the present enbodinment. Figs. 76 and 77
are perspective views illustrating a portion of the

card gane machine. [0304] The main body of the card
game nachi ne has a stage casing, and a projection

anel servin a.stage rface,is f on e
(cor BNTondlily tihd Stagd acPhy FASachbr Po5aEar arHde, 150
0305]. Further, in the casin n inf d .
are pSaPUPHy ASOHRYEFmgitng GRS BhRT OgFBRACC e St 1 BR7 Lo
f f th j ecti | is phot hed
surface o e projection panel is pj%”%%*%@ﬁfqﬁg the

unitt kgughhehe FRVFAFIGHRS | §5di SPdRed

direction. Further, a projector is provided in

infopeatl drlprosasttd nhBpated tdifepassakdet hg use any one of

mul ti medi ai nformati on, such as characters, diagrans,

pictunagesshamsdirgr pi cdirgsnandades | iRel R HEs -

di spl ayed on the bottom surface of the projection

pan&0ahrough the mrror. [0306] Further, at the side
opposite to the side where the player is located with
r especti dimrtdig phej entraotganelthd ke adirsplsay the codes,
provi ded, and the player can play a gane while view ng

and ti¥ 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

providedjjlparalleltthhéinfraredcamera,andthenmltimedia
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proj ection panel and the display at hand. [0307]

Al t hough not shown in Figs . 75 to 77 , the infrared
woaonwriaj24b he projector, and the display may bePCT/SG2006/000219

connected to the information processing device, such

as a personal conputer and the like, so as to be

controll ed. [0308] Further, although not shown in the

drawi ngs, in the casing, the infrared ray irradiation

info%ﬂ%{%é?suggcﬁs Eh%hEEE%Q%Tgt“giédféﬂgzﬂfﬁééé@btmhg%ﬁ%

ottom surface of the stage, are di sposed wit

. _.sane str ur.e ,as thase sha [ ' 8
pictf 8880 e S, LIRSEe SO AR LS SBgiR AP race
vi ce, on, the is of t etﬂ_{oje.ctionimagefromthe
0

d b
of t?%f?%‘?%%lc%ja%rpaa}% S RIEAI R or'S At orEti on of the card

servi ng as the nmediumon the stage surface, the
di F&2?9Dbn information of the card or nediumstate
information such as a state of the contact

suFfEERpet ABema RedBIRSEitent paReI S KRk FagESdME phaver

. card, and information of codes printed on the medi um

is leeptfed &idhe rpapacteto BE RIR sRidiUMESgtle the display
information, multinedia information, such as

is podrerdt.ersd thagekayempviaty PPRct ar@ame i k& gwi@g the
that corresponds to the code information, are

projeat pot t pahahd i sphayddsprarmtemaned. surface or a
portion of the stage surface conposed of a projection
pap@sO0by the projector.

Although not shown in Figs. 75 to 77, the infrared camera,
the projector, and the display 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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[0310] A s such, the code information printed on the

card is photographed by the infrared canera, and
woubdziomedda i nformati on, such as sounds, char aeCeS62006/000219

I mages or noving pictures, corresponding to the code

information, is displayed on the surface of the stage

on which the nediumis disposed, and the display

production associated with the code information of the

d be . . [03 Fig, 8. di
betwégguggggﬁpﬁﬁﬂ$ §‘¥%r %ékltk%lﬁi%Féi?ﬁgnuggﬁgghéﬁa;fnd
, di spl | f th timedi.a_inf Lon. . '
N E o At KD TR EH TG TheE e ) T T e ey s e
and tiF SRR FASE RS VI Fegh Bhe T Hh {rACeTEE o4

a game. The top surface of a tank is printed on th
as chardeleersf IMIsar dIOBHY tINECEORS i At nfgﬁ g]r%q%?'t at

tank is printed on the back surface of the card gs thg
corraftondt t &on Sowedde Figsormatieng7 JUR19PEPRLER
pl ayer noves the card fromthe waiting region, the
displaxedgnstratetise photfpgaphedrbytine dintharddIcamerace
and the novenent of the card is recognized by the
compdsddraiita qrrpyreovessi nupokeVilne. th gidieatiare, the
arrangenent or novenent of the card can be recogni zed
by[ ot thpds shown in Figs. 28 to 34.

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. 1In 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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[0313] In the information processing device, the
arrangenent or novenent state of the card is

woeswgnized, and i nage or novi ng picture inforrariseroo6/000219

that is associated with the arrangenent |ocation or
the operation state is read froma storage device
(hard di sk device (not shown) ), or sequentially
cal cul ated, and di splayed on the projection pane
thigygf]the projector. At this tinme, inmage or noving
picture informati on corresponds to an i mage of a shel
fr t.he tank o | e af . d tdust,sivwhen +88ion,
Lahk POvd et RS G5 br e ARG an i mige Gf a0 Ofion
caterpillar trace remaining ,.n e . rt. se d
the I??féjgré‘g Satragceaﬁo%%l%{%%r%ﬂf"ﬁ the %ﬂgﬁ g%sfa‘i‘%lrllCI dp;(l;gj‘r:aecfe1 ed™”
onto the peripheral partions of, the cards. A :
the ma¥grentuhén tfie CE&Ad ‘gane® T bt r%%dgﬁ?héHESgT?E ve
sensation of the gane can be raised. $0314 Figs. 85nt
Procegs 879 44V ificagr ARst 1T (Mt FAG T FFEFERT mn™t M s
information. That is, on the surface of theégr% e%%ign
of tham@Erd gan RStFRRATBIE ¢ Lus 88 NFeANPHB Yarfe-9°- ©

i sperformed, such as 'attack a B point ', or the score

34. or paraneter of the game varied by the cards or the

figures disposed on the projection panel, such as 'HP

+ 603131 MP - 20', and the like, can be displayed (see

Fig. 85) , the balloon display of the statenent of the

f i gor ehef i1 Does tshad gw wfe % iawg Hevdae nddle pgsanpegent

86 ) , and the instruction indicating the noverment and
or mdWendmty emene odeshé ratridons ofedogmiczadd {édnRigg. cBIPVEans

be
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 illustrating different

multimedia information. That is, on the surface of the

projection panel, an instruction necessary when the game 1is

120



di spl ayed. [0315] A s such, the arrangenent or

operation instruction of the nediumis nmade by the
woubdzioredba i nformati on di spl ayed on the proj eeCir/sG2006/000219

panel surface, and thus the nedium can be easily

operated. The stage effect of the gane or the like can

be raised. [0316] Further, the information processing

devi ce outputs information indicating the characters,

perf@k%ﬁﬁan§ucﬂngﬁﬁjﬁﬂﬂ@9¥§ﬁ81ﬁt6tQﬁﬁ@h@%%%%@ﬂ&@@a@bh@ter

t he card or figure at the locations that do not

of tl%e%]e e e&oﬁ%‘?&{é P:Qr urace, (jeOffﬁgﬂEe%e&f?Qﬂaé‘SeH%jd Yie

previ ously |spose on"the projection
I e. 7 r npl, o t I aI|t
proj3RTensiebes: %%ﬁééd E% trr e R g i L,
Itlne

%ﬁarl 4 o8 a 3. Raesrhroy HS%%%?&F%%% °Fnghe

i ke ca d ed af_the | oc t 0 hi fted from
Stat?ﬁ‘&“&u 20 BB LBk elfm% R N L
hi eved, when the |nfornat|oIH§;oceSS|ng devi ce can

Seer%%%gr?.% #R2 YRS ARPORYGFLPRe AR (oG hBS IOy ¥Re5 bRnd
panel surface illustrated in Fig. 31. [0318] Further
the [QVERENEasESGA etrd o gaﬁrét%msd h&SePgE A9 bobf bnFan be
displayed.
[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
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surface on which the code information is printed, when

the player views the figure fromthe oblique upper
wei2e@/0212ae nul tinedia information indicating PCT/SG2006/000219

characters, diagrans, inmages, noving pictures, or the

i ke can be displayed at the | ocations where the

shadow of the figure is not formed, when viewed from

an eye line (see Fig. 85 . [0319] Further, in the dot

pictRAlL e %}Egtlfi:k% PL B%ecg-}%%)z% oedi i Sunf-aee s0fnt Feed

card’ or ure, ne ormation that indicates

ki . Of di h f [ e
eron b he R ToEAVT, uBcRIaRl Wi dEEie, oM

ceé”i's defined, and on

e

. basi s of the ne%iun1'nfornation. i nf.or i .
ach i SRR e CRAPBEL BRE - 1e I ShraRe (R TRageRtEr
t he npvingfpictures maybe creat ed. OSZQ]Fﬂéﬁ 95r%sc?
the dpggEarni FfudtivatFwg ahl exARpIPd %ot 4 10 Rit“of  THE 45
. code when information indicating the kind of the
illupesatad thefh@itetial quality of the medium and the
shape of the medium surface, and other information are
coh®3l®ed. Fig.96 is a diagramillustrating an exanpl e
of the nediumthat is defined by the dot code. [0321]
| nFeheheondéni piocesei o thehtl arele URdlAf) oh#at PR Pottom
indicating the kind or shape of the nmediumis
surfgoat ahnedichhehet hedeotlef prhathati ba PEiphetoglapRedie
by the imaging unit, since the informtion propessin%
playdeviviewsarthreechignize fhenkthd 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.
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shape of the nedium the nmultinedia information

corresponding to the code infornmation containing the
wei2oaf/arz4ghape of the medi um can be out putt ed. pL0822§06/000219

For exanpl e, when using the information indicating

kind of the nmediumof the figure or the card, in the

case of the figure, words conposed of characters can

be di spl ayed on the projection panel surface (see Fig.
96 158) deagggm'ﬂltLE@crcaa&'%eg‘)fant B.fB1 L, of S GREE LGRRNBE is

di splaye e

on t proj ection panel surface (see Fig.

defi%%? %%[Q§§3(3F%£&ﬂ§r' when t he shape of the nedi um or

e ape o he” edi um surface is stored as nedi um

in{@i¥$£ion, an algorithmin which the inmaging unit

di recogni zes the shape of the mediumfromthe
photog{aphed I mage can be onit%ﬁd. Thg.inforngtiont.on
i nd? catihg AWE cARERETEF L 0T he tifragBE T e MBVY TG+

pictures, and the |like in consideratjon with the s@ﬁge

indigRting thedkiRf T FhaPsHabe N6t MeAe el Grsartate ¢

be di spl ayedon the panel surface. [0324]  Fi 78 is a

. on t 324] Fig.
the cqidgghafe Fhaiuken asiniy @e @Rl BYith kel et Fence

surface of the stage is used as the projection region

the igffeirapio) avtdens Paeldeanide kan Fecaged zeayhe kind or

phot ographic region. A s shown in Fig. 79, the

shaperd] beimed panelt heayu beimkdd & dd fosme tive: ppspesppaAing

regi on (upper half of Fig. 79) and

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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the infrared ray photographic region (lower half of
Fig. 79) . [0325] That is, in the projection region of
woheovppae hal f, the still inage or the novi ngPpI/SGRES/000219
fromthe projector is displayed, and the infrared ray
transmtting printing is perforned in the |lower half
and the still inmages or noving pictures are not
di spl ayed. However, the dot pattern of the back
urface of the card disposed in'the portions
on ﬁaﬁwﬁiﬂﬁﬁuﬂqﬁ§Q9§°the | ower half can be read by the
infrared canmera. [0326] In the structure of the
pr&QQ%%kn1panel, pi ctures or characters are printed
on a portion or an entire surface of the top surface
of ftife pBofécti dhapawel L bjusistalglan dmfexammd e dypn which
transmtting ink. Alternatively, the infrared ray
the enpphsaisrifagestiethetdtatge ssprdatt ed the psonget hen region
infrared ray transmtting ink may be attached. [0327]
of tAess pueigctimen ppatel esndr thbe ieianaetiersyamphotographic
previousl yprinted on the top surface of the projection
regipanel Asy sigiwng itrtheriqf rag edthaypkroassoibhi pgnehkmagnte
thus it is possible to raise the stage effect conbined
divideihinubtinedira;jest obnatd @iomr@ppeteflafr @n rhe .|l pyeand
-side. [0328] Further, the infrared ray transmtting
the sheehrk8 @iy atbedgraptithusgibs sMiacea0f sherig. 79).

proj ection panel can protected from

[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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t he damage. Even when the infrared ray transmtting

sheet is danaged, it can be easily exchanged with a
woew7me49[ 0329] Figs. 80A and 80B are di agr amBCT/SG2006/000219

illustrating another application exanple. A's shown in

Fig. 80A, in the projection panel, an inmage of a

cockpit in the tank is printed, and as shown in Fig.

80B, the projection panel region is divided into a

prim%rdgj(‘p%cftb%gjté%?:sg%f%gr Sft gﬁgf}él’?ié&gl#r? s eP%§‘; QH%

regi on ein d ray

e IR PSP AS 09 St g0 b ovec el

and a non-p ction
. region where the infrared ra ransmtting jprinting. i
raise S 6L fers BPBFéEFP‘oNXFé Iﬂ%f“ﬁ%?%? r%enof.o’%lb%‘%o‘}é
A s such, the still inmages or the noving pictures are

projqstgidcledn dito theseiide proj ection region and the
projection region by the projector, and thus it is
poskidfile to produce the realistic sensation according
to the progress of the cardganme. [0331] Fig. 8lAis g
divagrieem i Lhesitnfata ey aagdoEnealt Snauehere 16f 2 ebrfed
region in the projection panel. A s shown in Fig. 81A

and thost tiee monfpice) et tthenpr et ohi onpaned ¢ap PEGLEaEcEdof rom
the projection panel, the non-projection/infrared ray

the daaRssl t Eveg phemttitrg ins rpeefiorapd tanamitifg nchehiegk 1S

t hat does
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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not transmt the projection light, and then the
infrared ray transmtting graphic printing is

woeod7onnad t her eon. The uppernost |ayer i s coarew/sGee0s/000219

made of a protective transparent sheet) , and the
surface is protected. Further, in the sem -projection
region, the infrared ray transmtting printing is
performed on the top surface of the projection panel,
and the uppernost |ayer is coated. Further, in the
projection region, only the coating is perfornmed on
the _projection panel. [0332] In a structure shown in
Fﬂ833éiB, the graphic printing sheet is attached to
the top surface of the fro'ection pane{. In th fure
nEApr b} e dA1AEGPEN. L 1 RBCERELEY RhaT et TR T Sy
( ray transmtting graphic printing and the |, .
of eapbregFioiedni Bh? IDHAEEd FRPIPeans e Y i nt Ty Sl
performed is disposed on the adhesive |ayer forned qp
in thdensorpacgectiohe neudiosot ioh pAAeltobn Wktage Ph the
which a printing surface is dowward. In the
pro’jeseniompr ojrtélon reghon, nha-phedechhend InAsarRer ar Y
ray transmtting graphic printing is perforned is
t ransgtiispasedpoint heqdiwe siers drmeer batusheg gihsj éoki Bhapanras
surface side in a state in which the printing surface
not tirsndevmwand. pfOR33idurtigrt, iamd hbepr bhectnbrayedioy
the sheet is attached to the projection panel with the
transadhasing §aysiid herehetingens Apsrsochedi thalreonhe The
regi ons, the sheet is disposed on the uppernost |ayer,
upperd¥hi hugethes suetace(of nldhr proj pebtentpanetransparent

game.

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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can b e protected fromthe danage. [0334] Figs. 83Ato

83D are diagrans illustrating cases in which a frane
wdesiignat4bng t he projection regi on projected bycrise2006/000219

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 transmtting

sheet. [0335] A s such, the frame or the marks that

are previoys provi ded. on _the.t ey Of 1
s e e e e
sheet are usggpas ear.mar ks nd the frame or the nmarks

in whicdi ¢k RGIPSHPICSPREPSCard FPEPYEEEd onto t he
proj ection panel fromthe projector. -The designated
pﬂd lion region and the projection region of the

projection image, that is, marks of themare cqrrecte

- suehr thieat %mé@ea%?@he%%@lné%%]t'h@? S[WGTS'F%MQ
it is possible to easily correct (calibrate)the

to theewraj¢oniof pehelpyolhddtordhiesh veekpeer thralrdween-
projection panel . [0337 ] Fig. 84 is a diagram

As sudHusimatihgtize stegeonn, whhehshhetdés Warlogesi gRattilty
the four corners of the region for photographing the

upperndanegeirraged ithuar kheedunfiatheot Ghesprpaeet bpntined
projection panel or the infrared ray transmtting

can Isheefotected from the damage.

[0334]

Figs.83Atx>&N)arediagramsillustratingcasesjjlwhich
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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by using the infrared ray absorbing ink. [0338] The
i nformati on processing unit recogni zes the coordi nates
wohod7e1four corners on the basis of the dot NMRCEKSG2006/000219
phot ogr aphed by the infrared camera, determ nes
whet her the coordinates of the four corners are at the
sanme | ocations as the corner information of the
phot ographi ¢ regi on previously stored in the storage
uni.t, .and al : i [ ection
the dﬁ&fﬁg%ﬁ%ﬁF?thrﬁﬁéggggg?ﬁ%%E*éﬁ%%§§%ﬁogg;§§?§gﬁgbed on
the projection panel by the projection unit.

panelgnecifically, as shown in Fig. 84, the character

photdaraptiug hee infurared drgger bampdedtsy en)the

i nformation instructing the adjustnent of the
de¥i3at/ilon can be di spl ayed on the projection panel as
follows: (1) Please ratates an.infrargggcaner@hftht e

rifgit- 8AdeS iy HRIY Peudd FedFc8s® ﬁo%%graﬁﬁhﬂhe

region of the infrared canera downward by 5% gg%b

dot mPhehsderdygrsting it af @@t c&RERETAL rF%‘ﬁt TS yF
cm (4) Please noves the infrared canera do&gmard che

P Y

nunmeral s surrounded by circles inthe correspondin

of theraweirrtidBa8ElRIyEhe AL raredCaf EranafLabn sheet

illustrating exanples of printing the projection

by ugBag orthd nstimactechg afyr s caridiniche nghot ogr aphi ¢ | ocati on

correction dot mark for correcting the deviation of

t hep3go) ecti on panel with respect to the projector and
the infrared canera. Fig. 82C is a diagram

i st regfognation processing unit recognizes the

Wéoordinates 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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a correcting transparent sheet used when the
projection region instructing frane and the
wohoet7agiaphi ¢ | ocati on correction reference doPCmBGE006/000219
are not printed on the projection panel or the
infrared ray transmtting sheet. In this case, after
the correction, the correcting transparent sheet may
be renoved. [0340] Figs. 88 to 94 illustrate the

mani pul atj.on or. ration of the card or the figure on
the qorf%“%péi 'gogirﬁg’ﬁgllg'or a method of recognizing them

[ 034 Fig. 88 is a diagramillustrating a grid
ta[&ﬁ operation of the mediumon the surface of the

proj ection panel, that .is, an e e_wk

OO ndge FarGH o SO COMBCF TP gL {bampLes of
~calculated in the same region as tr%rl oc?ti on whef her

printieg nele uRTP3 c8E$pBs P DGO Nt He'si Yhat E8"Fedion TS

read many times in the predetermned tine. Fi .88Ach
photsdioveh iz legakploa epraceaian @*@.masf%fgﬁo&@rﬁeﬂ’a'ﬁaﬂe ©

whi ch has an adhesive |ayer to be freely attached to
devia)ti@kebécﬁfmiprpﬁimlth@nsnﬂff@c‘éb?htﬂﬁ?ép@&tdg?mﬁﬁ%je(:tor

opposite to the back surface on which the dot pattern
and tilse prifitbed)y camadaFi gFi®8G Khows 2adiegappl &1 bRStRRELNT
figure . [0342] Wen the grid tapping operation by the
a cora@otiek thendpgreet isheperfordwdeont hderogefCdceoF cghen
proj ection panel, first, the infrared canera reads the
inst #Q&t Pag t ef aneramd echenphbeopaghic location correction
reference dot mark are not printed on the projection panel or
the infrared ray transmitting sheet. In 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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surface of the card or the bottom surface of the

figure, and recogni zes the dot codes. Then, when the
wonighenass of the reflective |ight by the infrarsd2006/000219

canmera vary in a range of the sane bottom surface

shape as the shape of the bottom surface of the

medi um the informati on processi ng devi ce determ nes

that the grid tapping operation is perforned on the

of th%lr'lcrgrac?q s%ﬁ:fgggp%é nig:t!é QR PROEl, c1aRe rFelckop Aty 1teh the

ocess corres [ to the operation, for exanple, a

cess, for _.increasi . par r. . Qf LKi B the
dot PBSREFT ORI Fg B0%shbhn & Brt 5t ot boar 5t on.
, [0344] The grid tw st operation corresponds to an

figur§peration for rotating the nmediumon the basis of any
| ocati on of the nmedium surface on the surface of the
prid3éetli on panel. In this case, the rotation angle of
the nmediumwi th respect to the direction, of Fe‘fi ure
i lgitnBhesit Aok AR RENY PREE 35 OPHRY FHEaT T o %né SRR
repeatedly recognized in a predeterm ned tine %gd .

is perfsinest ot bA PRSEASSI A HeV iR REET TR A Fhat T Hie
grid twi st operation is perfornmed and perforns_a

the iprfoeess caneesporaiin§heodehededar Por U6t BxEBIRFC
process of increasing a paraneter of a defensive

surfakd Idf the3dsrdFoy. t1e9 o tendisagiarei PEusheatidg s 1Y
sliding operation.

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 aé the shape of fﬁe bottom surface
of 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_correspondstxnan.operation.for
rotating the medium on the basis of any location of the medium
surface on the surface of the projection panel. In 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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[0346] The grid sliding operation can be determ ned b

y sliding the nediumon the surface of the projection
woanelo2izava circul ar shape and recogni zi ng t hePCTAGR008/000219

the XY coordinate information calculated in the

predetermned tine in a substantially circular shape.

When the information processing device determ nes that

the grid sliding operation is performed, the

infoérmt%wg g%eersa gwgcgea/é@@mpler{ésoncmtataeogﬁé twist

corresponding tothe grid sliding operation,

operaﬁc;égqugligskipl%lr%roﬁr%%}@]agg Fg‘fkggﬁk ”QgQ%Mﬁr@{p&dmg

sho a grid scrolling
operatio 03 The |d scr oper [
to t%§t8PﬁFﬁg&°%y %%%b g 't he ré%gg%fe% %'Q% dsing a
. coordin rnatlo Iculated in a predeterm ned
parang iy Qﬁﬁ?%ﬂﬁ ralght | i ne shape, by the

strai ht-Ilne shaped scrolling operation of the nedi um
onl@3e lsurface of the projection panel. Wenthe

i nformati on process device_determ nes that the jg,
sdfidl 1 i A oper at | SRR 9 perfotFedatineg ﬁ%f@Fﬁﬁtl%Lﬁ ing

processing device perforns a process corresponding to

operatorscrol i ng operation, for exanple, a process, such

as attack by the character designated by the pl ayer.
[0BYDJ6IFig . 92 shows a grid scratching operation .

The grid sliding operation can be determined by sliding

the medium on the surface of the projection panel in a circular

shape and recognizing 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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[0350] The grid scratching operation is determ ned by

repeatedly recogni zing the traces of the XY coordinate
wonbwroaet4p on cal cul ated in the predeterm ned t POE/SGR00E/000219

straight line shape, by neans of a repetitive

scrat ching operation of the mediumon the projection

panel in a straight |ine shape. When the information

processi ng device determ nes that the grid scratching

the PRESAMLLNHS RYIQTBdevide HBLOERRALON YHLACEERENGTid
device perforns the process corresponding to the grid

r ' ragi X I S
e e R e e T

. Fig. 93 shows [ ilt] af | 5 ;
devics ?%e]fgﬁwﬁgao%el%gteﬁsostn Jf(gsf eter %{lzrﬁ dogi)/ Etg%oééncir-quﬁlgmg
the varpation of _.the inclination of t ' |
'~ opergteFacttth PREMWEPLi FalPHSEE s THe: pgr]%j gﬁ?,ég;? \gﬁgihe

in a predetermped tinme, by nmeans of a tiltin
Charﬁﬂﬁﬁ%ﬂ@%ﬁ%QHaﬁ?%%ﬁédﬁﬁhﬁHﬁ%Fﬁésurface of the °

proj ection panel. [0353] Specifically, as shown in
Fﬁkﬁ3%?§D, in the i mage photographed by the infrared
canera by inclining the mediumsurface with respect to

s

t FE BUrFacdhaifs 1t irh | SEdEteR 1 pEnEPEEe O&i-de (rai sed
si de) becones dark, and the other (side close to the
surf3de of the panel) becones bright. A s such, by the

The grid scratching operation is determined by

repeatedly recognizing the traces of the XY coordinate

. information calculated in the predetermined 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
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bri ghtness or the darkness of the phot ographed i nmage,
the information processing device can determ ne that
woOher7gridoti |l ti ng operation is perfornmed. [0352{TKiGZ006/000219
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 nediumon the
surface of the projection panel. Specifically, the
i nfor ion_pr. L.n ice can determne the grid
SurfaFﬁrﬁgUgreoﬁggég%gzggygﬁgg%gnizing the area ratio of
tEg gg ium surface turned over fromthe surface of the
p P tion panel in a predetermned tine (see Fig.

94B) . [ 03 At this tine, en th ar a

tﬁﬁ%ﬁlﬁgcﬁig&'asa?hé%ﬁgéiJH% %géhog%sinqﬁfggﬁ%4%fk¥ﬁé

i mge of the portion turned ov f) th f f
photaararhes] Bt FoR PARERTES RIFEF A o NuhE a1 ori NG Hary

printed at the corners of the trung%is diggla ed in.a

sur faasgivdt hot eBRECHr BP ddt§ SHIFaREl OSulk FEcR: WheTr e T'he ’
medi um surface is turned over, and it i S po slgle to

one sideserahecdisspledybseages elfdot aBA e LHFalaldr Tee
proj ection panel acconpanied by the card operation

to thiheupFayerof [{085 Pankdst hegome o1 I rraﬁSoﬁuEPoé%%s’ﬁ%

unit detects operations of the nediumon the surface
pbrighifnddre qrofket demkpanel of the photographed image, the

information processing device can determine that the grid
tilting operation is performed.

-[0354]

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 medium 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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that is, a grid tapping operation, a grid tw st

operation, a grid sliding operation, a grid scrolling
woper7akian, a grid scratching operation, a gri@8CriSlceoa®oo219

operation, a grid turnover operation, and the like,

and it is possible to vary the multinedia information,

such as characters, diagrans, inmages, noving pictures,

and the like, displayed on the surf ace of the

is dﬂgﬁﬂ _ d Qﬁafqﬂgb‘ﬁpo?ﬁgg{g§§§%C%ﬁBH]%g%§?§%QF%%%g§ﬂ§f%

Avari ety st'age e be achi eve
. Cd . . CUd tvi st .
che s§lEhy 3,3FL0< PO 0B GPSLEL, oy 3,0 B AMShe ko rige

per.ati o a id,scr %Phin operatjion, a.grid tiltin
the JREIAN Qe od S EP Rt o R R oRae m e e ar
r epeat q% erfornmed, and the nmultimedja information,
acco@%%%l%g %a E%t%?gs WG ahe? Pyelgs P ng pictures,
ang the |ike, displayed on the surf ace of the
pr ?%Qllon panel is varied depending on the nunber of
times of the operations or the speed of the, ;
opetEtivns. We adnfesmatian psosessibPe wbifurddlepcts
raise a stage effect withrespect to the player. [0359]
opera iyl Rl P Wre megdlopearathe s uitacer 9t shettie igdtd arappiad.
operation, the grid tw st operation, the grid sliding
that gigeor & berd thepgnodoperatisng omeriat itoristt hpegetdon, a
_scratching operation, the grid tilting operation, the
grid gsliding noverabpenat 2 opridndctrbelingeopsrastored & ngaid
menory of the information
scratching operation, a grid tilting operation, a grid
turnover operation, and the like, and it is possible to vary
the multimedia information, such as characters, diagrams,
images, moving pictures, and the 1like, 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 like, 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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processing unit or a storage unit of the hard disk
devi ce, and by the conbinati on of these operations,
woOher7ai24p medi a i nformation, such as charact er BCT/SG2006/000219

di agrans, inmages, noving pictures, and the like,

di spl ayed 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
resp8BHi U Ffie£0gMh ¢&H, on the stage surface nmay be a

fingertip of an operator or a player, in addition to

t hep gboye- described card. A s such, when the fingertip

touches on the stage surface, since the bri ght ness of

thfnsé&glecl%ﬂf <5|i5; FASRINGLNG LQ, Lhe h%“g ed 99%551%’

varies, It can cognlze t hat the
u hed It will, b rlbed |n Flg nd Fi
Operégl%etatﬁma[@§€fﬁ ig Showd® era '%&e grgpayg%lgfng

erator |l.oads t card or to .
operdl i RO il Phs ol TA0E %E&??%%ﬂe%ﬁ}er Srek trpatahing
a d, Fig.
Opera{?%@?aﬁb o P L IPE s abe BorRotiptn the <THi% SHEUAH
Fig. 97A is viewed fromthe | ower side_of the_stage,
OPer%’EJ%‘P%cé‘ndF"r}be 1g&< §s sitoregrin g naeast dre Fpﬁor@gtlon
[0362] Fig. 97Cis a nethod of recogn|2|n a shape of
procepplp@dindth oM FhpHhEsstanll thigehgaf ks device, and

phot ographed by the infrared ray are stored in_the
by tdhepr ggebieghonl anll theseegrparatiene, the multimedia

information, such as characters, diagrams, images, moving
pictures, and the like, 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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bri ght ness exceeding any threshold value is set to a
contacting surface with the stage surface. One contact
weuod7ace4s set to the region where at | east omreTsG2006®00219
| ongi tudi nal side, the horizontal side, the upper
side, and the | ower side of the pixel exceeding the
t hreshol d val ue anong the pixels formng the storage
region is continuous. [0363] Specifically, as shown in
i1ludtigti9aCa aasegiianwhichothdesdtyet sleowhi ok Fige 974 is
‘ corresponds to the region of the pixel that exceeds
viewdde rohr eabol dwyal siede antl e sthape sof-feke .nebligm 98 is
shown. [0364] Further, by the inmage recognized by Fig.

simil¥Ctd he eC RBldeOigk CEf:Lgt he7edi.umis cal cul ated by the
recognlzed i mage, such that the operation

gondlng to the coordinates of the centroid can
be per ormed. Hereinafter, a nmethod of cal cul ating

O@ \Qf's %(mk%%h% Gf ihed ]gn[l(%%ﬁ%]:f shebe &Hehaunei gal

vaI coordi nate of the pixel matrix exceedi ng

The brqceght&lﬂe hgha VRl %gamqecsag gwo% aphRe %3l ugs pfrtdeeX

es In eacn row ar 0 Xraene -

ddi h |
ray é% I%ﬁﬁ%é? H?ﬁtﬂu %?ﬁa¥92§§ogfaaﬂﬁ t CPQ&?bHa$PSthe

€ Va rned by drrving the

brlgmeﬁesggb%gégﬁg§r§/ gg?ue o anl§1 g%)%% ﬁ% gj ot%%a&i(ﬁé
surféggan%h ‘the stage surface. One contact surface is set
to the region where at least one of the longitudinal side, the
horizontalside,theuppeiéide,andthelowersidecﬂfthepixel
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 recognizea 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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[0366] The Y coordinate of centroid i s also
wo %al¢4at ed by the sane method. [Industrial pcrsG2006/000219

Applicability] [0367 ] The invention can be used in a
card gane machi ne, a readi ng device of a seal, a tag,
a certificate (an identification certificate and a
passport) , an exchange ticket for noney, and a
ticket, and the like. CLAIM5 1 . An information output
dévinsd i hhamivate i edi vahve ofiapdswd shra tst aéhew vk
in state where the nedia are opposite to the stage

matrisuréacesdiheg rmbdi atwhesteo ldbt vphie efins carleypEteded dihe
medi um surfaces on the basis of a predeterm ned rule,

valudshefdahepdt tepnsdianeesend dnch mayi Ageurid.s i spased im
a space bel ow the stage and converted into code val ues

additoiforc,0ehdi maher Yah Ues livrd catd1Ngxtd tbinpadd atasaddeadm
phot ogr aphed i mages obtai ned by the inmagi ng unLts, and

The vianfer FRkLIOAsCOptasROAMb PA LG itRE teedeavakdeshbPaihse by
coordi nate values is outputted, wherein |ight

addi AN S thienduheadi Bg hed esiane mzeshee ¥ekympBEoyigetie
at a plurality of nmediumdisposing |ocations on the

of arstage S faee anddhe-dimging units are disposed in
the space t:elow the stage correspondi ng the
rg3Re; ve reading holes suet that the

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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I magi ng uni ts photograph the nmedi um surfaces of the
nmedi a di sposed on the reading holes. 2 . An

WO ndooozeesd on out put device in which nmedi a are PCHPEHOE000219
on a stage surface in a state where the nedia are
opposite to the stage surface, the nedia where dot
patterns are printed on nedi um surfaces on the basis
of a predeterm ned rule, the dot patterns are read by
i magi ng units disposed in a space bel ow the stage and
converted into code val ueBAEMEoor di nate val ues
i ndi cating the dot patterns from phot ographed i mages
obt ai ned by the imaging units, and information
corresponding to the code values or the coordinate
val ues iz ol ettt ovhenepintt Hevitagd rsuwiincle hadia are
plurality of nmedium disposing | ocations, reading

disg:_%gsié&‘_sorﬂraﬁ JESRECS i Vel ¥e f Of NBds 84+ & heh&BEi YAk niedia are
i sposi ng | ocations, the reading regions where the dot

op AL 1D Q%et@%a@%dE%r%ﬁ%%@c%ﬁedhéaﬁﬁegh§9eaaoko?ﬁﬁterns
opposite to the stage surface are read by using the

ord JELORDI (3, e, 5nonel s opace: el uclnes

for transm

; . 9 s
e E VPt RO

2 wher ei.n char act risticdin% t ha ogs ot { anénit s or
ST Py 6 o EPPat BH%oR PHE ietgd ot 1tes Bt
coéﬁ%ﬂgﬁkfri$§.£éénki% ?Ea%&%@sméﬁ%thSo£”f5%€¥££§¥S from
photographed images obtained by the imaging units, and
information corresponding to the code values or the coordinate
values is outputted,

wherein light  transmitting reading Tholes are
respectively provided at a plurality of medium cdisposing
locations on the stage surface, and

the imaging units are disposed in the space hielow the
stage corresponding the respective reading holes suct that the
imaging units photograph the medium surfaces of the media
disposed on the reading holes,

2. 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
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is printed on only the reading regions. 4 . The

i nformation output device according to claim3 ,
woehergi4a general - purpose ink, which is nade 8ETSEY006/000219

i nks not containing a carbon conponent and a K ink

cont ai ni ng the carbon conponent, is printed on the

stage surface, and printing, which falsely reproduces

a K conponent by using only CWY inks not containing a
coogdihahecormpdne | isdjpextorgredtae ondot t hpateadhBg from
regions.5 . An information output device in which
phohediraphed dﬂﬁgﬁ&dobhaanéﬁageysuﬂkﬁCth?ia@N@ﬁfkybe%%d

the nedia are opposite to the stage surface, the nedia

infoleaeldotcqatdsgydisiiaiet priny eddenyAmeh s1gr-stind aces QRhate
the basis of a predeternmined rule, the dot patterns
valaee feadubputtegjng units disposed in a space bel ow
the stage and converted into code val ues or coordi nate
vaJw&5réﬂﬂi§HéiBgabBGSQQ%aE%t%EﬁPSafﬁfﬁ}%fP{ gg§p%%%ium
i mages obtai ned by the i nmaging unlts,han |ndprn? 1"on
di 1:£5PpHd] ,the code val ues or the coordinate
ls%éﬁueg ?2 %ﬂ?%%?ted, wherein the stage surfage has a
pl i jﬁ%ﬂ i [ J_ocat i.ons eadi ,
r e;yiﬁ%%i%% ger es pe%ﬁr\%e?‘%%%grl&rré Sar tf%gnf%{i F%mt?% i“edlum

| sl SPOSI i.ons he readi ng_regi ons ere
dls%éute nggg%ﬁﬁﬁésﬁed?%%1§ﬁ¥¥§5§§ 5F§g8§€d ¥ot8s ﬂgﬁbedOt

HoTelololy t he.stage_surface are read by using the |

pat §($§Tj%3&egﬁgts FEAGPE pdseCT Rl tiHe dhdce PhePBRPEHES

i magl Nng units
to t%%ag%ag%ngurface 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.

3. The information output device according to claim 2,

wherein 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.
4. 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,whichfalselyreproducesaaKcomponentbyusing

only CMY inks not containing a carbon component, is performed

on only the reading regions.
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an upper layer of the stage surface is conposed of a
transparent plate, IR filters that transmt wavel ength
woOigimo2ef49i nf rared ray regions of infrared rayPCT/$G2006/000219
irradiating units disposed in a space bel ow t he stage
are provided at |ocations corresponding to at | east
the reading regions of a |lower |ayer of the stage
surface. 6 . The information output device according
to ¢l ai Mm5infamersiona codlport fddwiere i sn pvbycdededhaaare
regi on other thanthe reading regions or an entire
dispasédcen @ stAgei shafmaati dn autpatedehicee ithewhiceha are
nmedi a are di sposed on a stage surface in a state where
oppbhit aedd atla estopposstief 4k  hes @l =5 wHaate dott B@tterns
medi a where dot patterns are printed on nedi um
are P Ifraees oaMnd Heub asi :5f e PoRraUL RTINS E 4 PhredetRendtd
patterns are read by imaging units disposed in a space

rul &gl v e $ade and cenvertiegy | ML oadenal Ve YMosed in

coordi nate val ues indicating the dot patterns from

a sphetographednis éﬂHﬁH'E%hJB&géﬁaiﬁ@&iggdgnbgﬁygéeor

converted into, and I nfornmation corresponding to

| u t he i e ues; .S o ,
coo%gr?%’?/% [ ﬁétl %e% Sspglce&%ge%olvﬁ he]ygtgagzj,o)cat *%gg %rg%s from

srotSoteiotd LRODOLLh 0 0150 SRLBALDTLAN, anc

e e 1"magl ng unl g_
ineg SO R es Rl e B ot et B UF PaBedlpnte
vl G RE ¥ aaratea 1ight by the 1ight
irrﬁggfgiéwkhe 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
transparent 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 lgast the reading regions of a lower layer
of the stage surface.

6. The information output device according to claim 5,

wherein a color filter is provided on a region other than
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l'ight source into the bottom surface of the stage are
provided. 8 . The informati on output device according
woaowlaizay 7 , wherein the dispersion filter isPcospo®ed00219
of a frame that protrudes in an inward direction of
sidewal | s that define the space below the stage. 9 . A
medi umin which predetermned irradiated light is
irradiated onto at | east nedium surfaces by imging
theygepslingotrepapner a5 pni shédrensuléamedi um surfaces are
opti cal | yphot ographed by reading reflective Iight by
t he7i. magnngndpirme tand corrertt etevid® towdehvahuesdda are
coordi nate val ues indicating the dot patterns fromthe
dispwagdngnuri ssaganduirfiboendhi @n seerkespeid nhc mddi® are
code values or the coordinate values is outputted to

oppasiicef 0o mah ofit Syt Pail - Beve cerh et @i N e TR WUPatterns
surface is divided into regi ons where two or nore of

aredotipedd Shnded N Gld - oheasd HaVBQSOBfr@E)%eQifetermined
di fferent code val ues or coordi nate val ues are

rulpli Ph&totl Qarthe e didmageon i ﬂ%&fm?hﬁifﬂ@ di &l Nn

the mediumis a playing card, and at Teast one surface

a sphcthechbaying %Q:ra‘d_:]ei Syt VEGeds L9 4P, OF ,ARY g'é‘%ff or

code regions, suchthat dot patterns are print

cooFhengedi um-agearding £ o, claim g{lep\g{t?fbrtei npg{]tggﬁ% off rom

surface of the playing card; d er ns” capa

enofSLeeihon o gfet o S he carpn Lhesiansud ace.
cong‘é‘rted into, and information corresponding to the code
values or the coordinate values is outputted,

wherein in the space below the stage, at locations that
avoid imaging light irradiated onto a bottom surface of the
stage by the imaging units, light irradiation light sources
that irradiate irradiated light onto the dot patterns of the
medium surfaces on the stage surface, and a dispersion filter
that disperses the irradiated light by the light irradiation
light source into the bottom surface of the stage are provided.

8. The information output device according to claim 7,

wherein the dispersion filter is composed of a frame that
protrudes in an inward direction of sidewalls that define the
space below the stage.

9. Amedium in which predetermined irradiated light is

irradiated onto at least medium surfaces by imaging units, dot

patterns printed on the medium surfaces are optically
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wherein the nmediumis a playing card, and any one of a
RFID tag, a nagnetic storage unit, and a nenory

woanpageddof an I1C chip is built in the medi unPCL3G20M6/000219

i nformati on out put device in which nedia are di sposed
on a stage surface in a state where the nedia are
opposite to the stage surface, the nedia where dot
atterns are printed on nedium surfaces on the basis

phogvpgaaph@dé%e FRRdedgr beEleehive ot gut bar e amagiger upyi ts
i magi ng units di sposed i na space bel ow the stage, code

andgginvesr Gatisheiqnye eldes patberddnand ilwest ioddceting
the nedia obtained fromthe anal yzed result of the dot

the pdbtemss: tammcafcamh atkd fimemiphotwgriaphednd magésrmation
obtai ned by the imaging units and | ocations of the

cornesipandisposeden cobe sthagessurface deitdigthdyy viYues is
coordi nates are cal cul ated, and i nformati on

out SOt t €8 PoadiNgih Bothier Lah CohBphondEesEd}s is out putted,
14. The informati on out put device according to claim

13, widres eh R hiehfe d TRE ishG: falid 1 detBetR PLhEBtARs R where
checki ng pi xel group set at a predeternined interval

two aPNEo b X8 B H68%:0fs tibRIRI-RAel LM NRd RURRSN or more

determ nes that 'the nediumis disposed on the pixe

of dBEEdXenWhehyd h@am%g%ﬁeé %%%il\?/%?%l(gég%% HEALInted.

than a predeterm ne res code "

anai(y .Si Sfl?.h%f [m‘ti,gltiu&atatcgz%'}%&in% RS fcqra d 9Wi th respect to

only a pixel matrix group that has beér determ ned
t haty 4 Ne; éj%édc‘ldﬂlll Sipsosaedplc%?inéncgtpcfl,Orannaéi on out put
device in Ich media dare
at least one surface of the playing card is divided into
two or more of code regions, such that dot patterns are printed.
11. The medium according to claim 9,
wherein on one surface of the playing card, dot patterns
capable of detecting a direction of the card on the stage
surface are printed.
12. The medium according to claim 10 or 11,
wherein the medium is a playing card, and
any one of a RFID tag, a magnetic storage unit, and a
memory composed of an IC chip is built in the medium.
13. 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
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di sposed on a stage surface in a state where the nedia
are opposite to the stage surface, the nedi a where dot
woabizaemna9are printed on nedi um surfaces on thecbase@6/000219
of a predetermned rule, the dot patterns are read by
an i magi ng unit disposed in a space bel ow t he stage,
code val ues indicating the dot patterns and directions
of the nedia obtained fromthe analyzed result of the
a spfste bat PEie akedealcodratabdy dRfpRatogodpiredot magdsrns
obtai ned by the imaging unit and | ocations of the
and b el spes edf dhet hed 52 apet sirdchdeotet haethdlyy 26d result
coordi nates are cal cul ated, and information
of therdspopaihgrne athe wuloulatet Frsults sy eythed tiethges
wherein in the space bel ow the stage, a projection
obtannedi dyditsposedagimg addirt somnido tdwat mgs ngf uBhe, mad a
the projection unit controls inages or noving pictures
dispospectrdtha thegstagersis faeeidyd aa)l ot alddigiithe codee
val ues of the dot patterns obtained fromthe

calphdibgaphed irges dibn BerrEBgoRAi NG toatt A8 culation
direction of the card obtained fromthe anal yzed

restesdl is ehtphetdat patterns and calculating the
| ocati on of the nedi um di sposed on the stage surface

defi@?@k@i%fo?ﬁ@fgj)ﬂ?Hx,ﬁ%utléevﬂ!@ Aéﬁ&fc{ﬁﬁ{%% Y 3,

devi ce according to claim15, wherein an upper [layer

of fhersifeed fnk aﬁgt%e@eéﬂsaﬂ§gaflﬁﬂgsglo¥g’c %%(?(1?19;
of a p on

| oner | ayer of the stage is conpose rojecti

pixéfe%Eofu?)r Qe@rgiteca{iggeagjcérmined 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,

and code analysis of dot patterns is performed with respect

to only a pixel matrix group that has been determined that the

medium is disposed.

15. 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 an imaging unit 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 unit and locations of the media
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17. The informati on out put device according to claim

15 or 16, wherein in the space bel ow the stage, at
woOaoetoemag t hat avoi d projected |ight from thePCT/SG2006/000219

projection unit to the stage surface, |ight

irradiation light sources that irradiate irradi ated

light onto the dot patterns of the nmedi um surface on
, the stage surface, and a dispersion filter that
disgpsgdr eBsthRestrpadraréacei gnfinedtie XY gtrordinates are
irradiation [ight source intothe bottom surface of the
calgtagéedr eapfloindedmat8onTher fa$penat nont @utipritcalewileged
according to claim15, wherein a magic mrror is
resgbkpqiel puppotitgeld i n the space bel ow the stage, a
projection unit is disposed at one surface side of the
magwvbeneinoin irojsealcicohel omgdse Gitaieyi Ago PoTétt £6n unit
fromthe projection unit are reflected on the one
is dispased}oiheapddjtechedoonhe thegshaggensuyrfaee, andpan
i maging unit is disposed on the other surface side of
protbetagi énit rédt r&ng iphefegbaphedihy P cOlird H§ected
patterns of the nmedium surface on the stage surface
on ﬁH@%&@g@sﬁh@a@Egﬂ)% dHId QR tHRAPERENG HeRt 19 4 B the dot
i maging unit. 19. The informtion output devhge o
at866RE Uitk - &lBIdR 1he YNOF &I ML Qi R/LLHYPLL QUGN i
P provi ded in the space bel ow helﬂlg%age,g?prgjectloré56 g

unigpggjgggi%@r@ﬁ%ﬁk@gofn& eQﬁﬁxpEﬁ@gﬁﬁngFrQHQjﬁy%%%%%zed

e mrror, and projection
results of the dot patterns and calculating the location of

the medium disposed on the stage surface defined by XY
coordinates.

16. The information output device according to claim
15,

wherein an upper layer of the stage is composed of a
transparent plate, and a lower layer of the stage is composed
of a projection sheet for a projection unit.

17. The information output device according to claim
15 or 16,

wherein 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
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i mages or noving pictures fromthe projection unit are
refl ected on the one surface to be projected onto the
woabirom=gr f ace of the stage. 20. An informati 8ATSGL@E1000219
device in which an illum nation unit irradiates
irradiation light onto a nedi um where dot patterns to
be reactive with predetermned irradiation |light are
printed, reflected light is read by an inaging unit,
the plodttogr aphrdd cdemade s hebtsdiaved dne phevildggi-ng unitare
converted into code val ues or coordinate val ues
i ndiscat Thhg thfodwatpaht enhsyut adevicod oroeerading to claim
corresponding to the code val ues or the coordinate
15, values is outputted, wherein the imging unit
sel ectively or- overlappingly reads one systemor a
Pl whalkty HhagysteBrot idobb PRl &I PP rarmagdt W L3S ase
or nore of dot patterns forned by at | east two kinds

beld¥ thBksthqy] ng gdiffeerann heaet{yidisdyddl ed 8Ret H€rface
medi um so as to bé converted into code val ues or

sidé 89rtq{é1ﬁ551¥%i'ﬁ_e§or 2L r A ddier ﬂﬁé?@g QUELBYE ndeyi ceutds

an il llumnation unit irradiates irradiation

fronl _Lca@t BPB 9.2 BRdj, gﬂ@f‘é e dofe n@c[aé& fN$nkooRe 5839&&&%

etermned 1rradiatio are printe

be pr%| e%%te%d !nlt%htthlesdsrtteaag%a?s%ﬁer?c'r%sé gﬁ%l“t%ﬁeumt code

ues i ndicati di recti on of

L e e e

rom graphe |nages obtarne

ot chE AT IR L S ERLeL e A b oesbon B
of'thQ&gkﬂgggirE%ce on the stage surface transmits the magic
mirror to be incident on the imaging unit.

19. The information output device according to claim
15,

wherein mirrors are obliquely provided in the space
below the stage, a projection unit and an imaging unit are
disposed on one surface side of the mirror, and projection
images or moving pictures from the projection unit are
reflected on the one surface to be projected onto the bottom
surface of the stage.

20. 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
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cal cul ated, and information according to the

calculated result is outputted, wherein the inmaging
wanbd7/ee4ecti vely or overl appi ngly reads one sperssR@%/000219

a plurality of systens of dot patterns anong two

systens or nore of dot patterns forned by at |[east two

ki nds of inks having different reactivity printed on

the medium so as to be converted into code val ues or

are coovdrhat e ntal vdede 22 .uckheriad@rdiatd tenvelitipatiméigeing

according to clain0 or 21, wherein the irradiation

the doghbatgeansi, nhhdr edfoayatand tberaspdeashgtvw Kiadsode

of inks having different reactivity are two ki nds of

valueRker htle Rdeedinkfrer entl ud¥ rHay eehthay taligor ptivity

with respect to all frequency bands, respectively. 23.

ThehieRlanmahieonngyt pYt udevi §@1@@@9\rf¢9wgof QG fd 2 B FOn ST y
21, wherein the ifradiation light is an infrared ray,

read%ngné he Alerd @P%tpiﬂ%fi@g%foéié%s havi9pbR€erns among

fferént reactivity are two kinds of i1nks that have

two %%%%S?r REAK J@liye wavel sNgER. fba rkg%n‘?r e%ts‘,tPt% kinds

rared ray absorptivity, respectivel

of 1%‘;0&%5 d&‘f‘f@ dé ?eflé ﬁ@caﬁf& gax‘l%t %'nalcglezﬁe&{m%lso

I FTa i"on an |n rare
as to %e .CO ?raesrttetdwO I n%so rlks sh%\llrl o e %I ffer %nt S.
react|vf& are two ki s Fh & KAV Edi f&r en

ab?gr;?! %?wygéé{}g%{}%?rggtg&{Stéecvfée ! n{rg arwel'gict,lr?y 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 values 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, and information according to the calculated result

is outputted,

wherein 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 wvalues or coordinate values.

22. The information output device according to claim
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and the irradiation unit has two or nore of
irradi ati on sections, each of which adjusts an
wonbraredIwavel engt h for each different peak vaCusGedo6/000219
infrared ray absorptivity. 25. The information output
devi ce according to claim20 or 21, wherein the
irradiation light is an infrared ray, and the at | east
two kinds of inks having different reactivity
20 @Feféspectively a first ink and a second ink, the
first ink having a small peak value of infrared ray
absHRpre Vit Yhantr vadimt 1 omaMiedlehgitsh,art he fyeoend rdagk  and
having a | arge peak value of infrared ray absorptivity
the aridlaakar geo vidrel engt inkd haviimmadi Afeoantinidadiaisvity are
first irradiation unit and a second irradiation unit,
two tkhiedfsi ¢ §tinker ada athage AhE fehavi 1g Awavelergy Bbsorptivity
characteristic of alnost an entire region of an
with nfespedt weyehBNgtheqt@ecsesOnds |  Faghatt PRe Ui t bei ng
suitable for a wavelength in which the infrared
absxy pt inHd Vi ri¥fo e ifdnt %t‘ﬁ)’ih'ﬁ e vhide08l @ nlfh®o claim
infrared absorptivity of the second ink, and the first
20 @&nsecond irradiation units selectively or
overlappingly irradiate irradiation |light onto the
nmediidRe ANd A de; Feadi ng ity 8Gl IYeliY 9% red ray,. and
overlappingly reads a first dot pattern printed 6¥ t fe
fhr j C : .ter rj. h -
the Bk §éaé@ﬁv?c§ Zkgn%i% ?rg A h%@%}?:acﬁhg dlgi(eflee(‘?ce% Eggctlvﬂ:y

second | umi pre ernne

are Hv[)aigir?(ﬁé U }Llilggtthat have different peak value wavelength
characteristic of infrared ray absorptivity, respectively.

24. The information output device according to claim
20 or 21,

wherein the irradiation light is an infrared ray, and
the at least two kinds of inks having the different reactivity
are two kinds of inks that have different peak value wavelength
characteristic of infrared ray absorptivity, respectively,
and

the irradiation unit has two or more of irradiation
sections, each of which adjusts an infrared wavelength for each
different peak value of infrared ray absorptivity.

25. The information output device according to claim
20 or 21,

wherein the irradiation light is an infrared ray, and

the at least two kinds of inks having different reactivity are

147



is irradiated onto at | east a medi um surface by an

imaging unit, dot patterns printed on the nmedi um
weund7aee4ar e opti cal ly photographed by readi ngPCT/SG2006/000219

reflective light by the imging unit and converted

into code values or coordinate values indicating the

dot patterns fromthe photographed i mages, and

i nformati on corresponding to the code values or the
respgskdvRal e vaiiidsink o putaend snkhet e figmedt ok having
out put device, wherein two systens of dot patterns
a SpR4t RPRKfvrABE Bfatnfeased tvay ldrrRrtivikes dravigngmall
different reactivity with respect to the predeterm ned
wavelendtht édig pghendrie phant eg acke tdeprediwvm supfdoeg rared
27. A nediumin which predetermned irradiation |ight
rayigbsorptiutiesd entlioaaflalrgastaameiredtim surface by an
i magi ng unit, dot patterns printed on the nedi um
surtflaeei aradbptional yipheodogr aphed byrfefitiiion unit and
reflective light by the imging unit, code val ues
a sesuhicatdgegiidtel @ioturpal,t ehast andt di ¥e£41 #0s08ful€ having
medi um obt ai ned fromthe anal yzed result of the dot
wavpbéhtRSchaeaedbetkat edokr amnbBe BROLOGHARNGL JiRISTE an
and the | ocation of the medi um di sposed on thé stage

infsardacearpeiiaed By Xheogedbnat esrisqcatcghatgthy anding
i nformati on according to the calculated results is

sui b Pt ed 4 Qadit IdHRHTRL R Ot iqﬁf’f.cf&f;ed Wher S titvxf}!c&y

systens of dot patterns that are forne y at leas

of {0 KiNds 10fy ii%kﬁagggknghglilf’&% e.mdfl l[a%da :a?%%]c%/rp\grié\ﬁty of

respect to the predetermned irra

the PE&OLLY P ang

the first and second irradiation units selectively or
overlappingly irradiate irradiation light onto thé medium, and
the reading unit selectively or overlappingly reads a first
dot pattern printed by the first ink or a second dot pattern
printed by the second ink.

26. A medium in which predetermined 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,

wherein two systems of dot patterns that are formed by
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t he medi um surface. 28. The nedi um according to claim
26 or 27, wherein the irradiation light is an infrared
woayy7/amddt he at | east two kinds of inks havi ngCcrise2006/000219
different reactivity are two kinds of inks that have
different infrared ray absorptivity, respectively. 29.
The medi um according to claim26 or 27, wherein the
jrradiation light is an infrared ray, andthe_q;'leasp
at i%sfki%% SinIRE Havishdare didifféeasn tr egecibiivtijt yame th
two kinds of inks that have infrared wavel engt hs,
respeehd ithel pregeterndneddiunndéabedi hipho any nextenf on
claipms 26, 27, 28, and 29, wherein the nmediumis a
theﬁWﬁ%ﬁﬁ@ Farrcsl. The nedi um according to claim 30,
wherein any one of a RFID tag, a magnetic storage
unid7. oR mediénor yn conpds gtcafe tan G eehiip rastikWildn 18ght
the playing card. 32. The nedi um according to any one

is igtadliabme @6 g a27,e28; aaniidth swherekby he 1Rt 4y 81,
counterfeit preventing subject medium such as a seal,

dotapahgermBCp&ﬁhtbdakﬁl(@Meiﬂéaihﬁi%%Ef@&éx%féfEBEESally
and a passport) , an exchange ticket for noney, and a

phottdgakgthe BBy f@@dﬂﬁ?iﬁéﬁ%‘&ﬁ'r\ﬁg ng ghe Bi/afﬂ'@ ::)L%ragw?x%r ﬁjdﬂt,
an RFID tag is built in the counterfeit

code values indicating the dot patterns and directions of the
medium obtained from the analyzed result of the dot patterns
are calculated from the photographed images and the location
of the medium 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,

wherein 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.

28. The medium according to claim 26 or 27,

wherein the irradiation light is an infrared ray, and
the at least two kinds of inks having the different reactivity
are two kinds of inks that have different infrared ray
absorptivity, respectively.

29. The medium according to claim 26 or 27,

wherein the irradiation light is an infrared ray, and
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preventing subject nmedium 34. An information
i nput/ out put device in which nmedium surfaces of a
wohkoraki24y of nedi a where code i nfornmati on i ndPCalsSGR@6/000219

characters or nunerical values, such as the

characters, pictures, two-dinensional codes, and the

i ke, or numerical values are printed by ink having

infrared ray absorbing characteristic are di sposed on
the aa”csﬁsasgswﬁ? &d@YSr hsh ' Ay Lingr Ehe e FEgeenh raasttdve ty

in which the nediasurfaces are opposite to the stage
are sJ'r"f%c%,lnFlﬁf rof ed Yy sthpé i heudi dtntraomd aabetleomths,

surface of the stage by an infrared ray irradiating
respRFEivebYi ded at an inner circunference of the space

bel ow t he stage surface, reflected light is

photbgr dpieetepyuanacabrdied tayanyagisaigpliriliairandgnay,

i nformati on processing unit for outputting rmultinedia
28, ignidradtion, such as sounds, characters, inages,

novi ng pictures, and the like, on the basis of

photlogredphethd meghsimobitsainesl £yiatg theed nfrared ray

i maging unit, is provided, wherein on the basis of
prdlect rae hedges heedrthag rbrangdqyr ay,i maging unit,
the information processing unit inputs positiona

| nfudrgrRtinoBngf oe BEIURFED £8, SI 3B TACRorage unit
direction informati on or nedi um state i nformati on !

or ainnh ' s f
aimgdheat cBepa 6@%@%&1 Bt ate petvsem £ bg ’§It1éﬂg>ga§¢]irntoﬁégrd.

and the nedium and code iInformation print

medizum sHEfREQ; uR | ' r ing_upi.t
out puts and dig%lgggagﬁ%iﬁig%g%%gfg?% %%?%?ﬁé "o 6an%7’
28, W4 iedia information, such as

wherein 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.

33. The medium according to claim 32,

wherein an RFID tag is built in the counterfeit
preventing subject medium.

34. An information input/output device in which medium
surfaces of a plurality of media where code information
indicating characters or numerical values, such as the
characters, pictures, two-dimensional codes, and the like, or
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
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characters, images, noving pictures, and the |ike,
corresponding to the code information, to and on an
wenvire1=yr f ace or a portion of the stage surf BC®SG2006/000219
conposed of a projection panel with respect to the
projection unit disposed bel ow the stage surface. 35.
The information input/output device according to claim
4, wherein the multinedia information is information
Sur%ﬁﬁ??ﬁ%é’@@@%@@i G Bhe sHgeresnrdaceheipfopeeti oays are
.__panel surface and an operation instruction. 36. The
1rragi ok fat PR ish Pt Yosutsputf adev pfethecotayadoy @rcliaifmared
34, wherein the code is a dot pattern. 37. The
rayifgtiioy bnpbityow pied dévase racoocdirngnfe rehacm 84 he
wherein pictures or characters are printed on a
spapertslow dnd sdldgeobuarftop, stefloaetad 1ihetpi Opeeiicefaphed
panel by using an infrared ink or an infrared ray
by ar ansmateingsheetipy ahed, nd B idfd@iLdi d@yrocessing
transmtting ink is attached to the portion and all of
unit hot amigurdtacey afulthendd i eGidmaRang!,. s3&h The sounds,
information input/output device according to any one
chapdcedtd Mm3dek) i QLI sf rame cfesi ghat bR% 8 pasis
projection region for ;riggctlng !lghi by tgiﬂi s of
of @G lap®R dUihh 85 S XSndesi At hRg; fpHL. & magin
qgﬁ? proFgEtion ?egion are printeg on tﬁe top S gingd
unit, is provided,

wherein 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 surface,
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,
corresponding to the code information, to and on an entire
surface or a portion of the stage surface composed of a

projection panel with respect to the projection unit disposed

below the stage surface.

35. The information input/output device according to

claim 34,

wherein the multimedia information is information that
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surface of the projection panel or the infrared ray
transmtting sheet according to claim 37 by using
woieiTbeesdnfrared ray transmtting ink, or a reqosabis/000219
infrared ray transmtting sheet printed by the ink is
attached, and the information processing unit allows
the projection unit to project a frane indicating a
_ pro%ection.region or marks indicating four corners of
1ndi GRTEE ofee} Wb R Hiegiaedtt o1t hbeppopaeet ban gl samface
corrects a.visiblg desi gnated projectionregion and a
andpppj eperehipegieAt vEicthenproj ection i mage to be equa
to each other. 39. The infornmation output device
accopdi rtha o rdiopnerie cof igimitBhuto @81 ashersiorddoty to
mar ks desi gnating four corners of a region
claphoBégraphing an-infrared image are printed by using
an infrared ray absorbing ink on the top surface of
t hewlpeng et tlon @Eadelis ol aotepavable. infrared ray
transmtting sheet printed by the ink is attached, and

t he37 nf ameAtingd REAGRTS 1R UH)dutiREOGRIERS GRAUFNHNELT o
of the four corners on the basis of the dot marks

claphosographed by the infrared ray inmaging unit,
det ermi nes whether the coordi nates are at the sane

| oGt d Odsn %ﬁdt%fr@sngki&?aPéc{clgyé st gg&lﬁﬁgﬁ he ggé:tion

phot ographi c regi ons previously stor a stor

w0 L1 0 S e e A OB T i e
inffﬁf&@Q$h@Br%ﬂkHmfrared ray transmitting sheet printed by
the infrared ray transmitting ink is attached to the portion
and all of the top surface of the projection panel.

38. The information input/output device according to
any one of claims 34 to 37,

wherein a frame designating a projection region for
projecting light by the projection unit or marks designating
four corners of the projection region are 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 allows the projection
unit to project a frame indicating a projection region or marks

indicating four corners of the projection region onto the

projectionpanel,andcorrectseavisiblydesignatedprojection
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40. The information input/output device according to

claim 34, wherein the information processing unit
woubEues4ho t he projection unit informtion i nBCTAGR009/000219

characters, diagrans, inmages or noving pictures that

are associated wth the nmedi um di sposed on the surface

of the projection panel. 41. The information input

/ out ﬁ% devi ce according to clai m40,wherein the
reg%%?d$ t3 dH Prste$St A§9drnt cdutpat Brevechiopriojagt itom be
unit information indicating characters, diagrans,
equ?ﬁab%se%thﬁ§hﬁ§-pictures associated with the nedi um
to | ocations the projection panel surface- that do not
ovet? ap Weconfasnasiphavet pit tdrer imsdiawmord2ngThe any one
i nformation input/output device according to any one
- of etaimaidd B4 3% 41, wherein nedi uminformation :
indicating a kind and a shape of the nedium or a shape
of Whrereedidoh sarkaceessgetingdrbirt beredde of 2 region
information printed on the printing surface, and
photiofapratignanndircatd gl chasget s FLAgEaAS by n@gﬁ?g OLn

novi ng pictures projected onto the projection pane

infrurddeayi sbeseaiegd ion dhenkashs Qfrihe BRI, - i
i nformati on. 43. The infornati%n f%put/output 583F8§lon

panedG,C olrda Nger @ 0d 12d E[h%ﬂfar‘é@efrgi/ntfg}?szﬁm?{r{%tsih%%& Brinted
processi ng unit detects an operation of the ned um

by HHwatiperatasdBhay Usslq on a stage

the information processing unit recognizes coordinates
of the four corners on the basis of the dot marks photographed
by the infrared ray imaging unit, determines whether the
coordinates are at the same locations as information of four
corners of the photographic regions previously stored in a
storage unit, and displays the result information and
instruction information on the projection panel by the
projection unit.

40. The information input/output device according to
claim 34,

wherein the information processing unit outputs 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.

41. The information input/output device according to

claim 40,
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surface on the basis of state information of the

medium and after the information processing unit
wanedyzesd codes printed on the medi um surface POT/SG2006/000219

speci fy the nedium and cal cul ates XY coordi nates

indicating a | ocation of the nediumon the projection

panel, the information processing unit recognizes a
gri@mtqgﬁ%nq?operation.of the medi umon the projection
pan®PSreHatthe Infedge tienchsparaat 8gi Whot nettonts to the
calcul ated insubstantially the sane region as the
proyeciat P iiviHe ie formafmanuind scalt Sposdtitarcteers, diagrams,
.__predetermned time or a designated region and/or code
1MageF oPHatiORL IMANP i nEs st @ gsecogrieze vheh XY heoandihateso
and the code information. 44. The infornation
locitimng dtputr dedidenapaard sgrfacel ahat 3o rtde overlap a
i nformati on processing unit detects an operation of
conttdet npdriace haf opermé@suby a user on a projection
panel on the basis of state information of the nedium
andizaf t @het he florfraf-aBhi @APREPEEEHLRT BRI EaBBLYZ8Sng to
codes printed on the medium surface to specify the
any nedi W @ndigal 34l@ad es; XY coordinates indicating a
| ocati on of the nediumon the stage surface, and the

| NfuergrRiiirORe B OFESSE ¥t dn Eﬁﬁgeﬁﬁn?] Gndi9, 4 W, §t sha
operation that rotates the nediumon the basis of any
of thecatbeimobrt hesARLL Wk S d 36 C% gt Igg%lplgrae

e A
surface, such that a rotation angle o€£% e medrumo
the JREES o e 9 PdiMted on the printing surface, and

pe

l
in

information indicating characters, diagrams, images or

moving pictures projected onto the projection panel surface

is created on the basis of the medium information.

43. The information input/output device according to

claim 34,

wherein the information processing unit detects an

operation of the medium that operates by a user on a stage

surface on the basis of state information of the medium, and

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 recognizes a grid

tapping operation of the medium on the projection panel, that

is, reads XY coordinate information calculated in
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angle with respect to the direction of the inmaging

unit are repeatedly recognized in a predeterm ned
woiow/0249 The i nformation i nput/output devi cePCT/SG2006/000219

according to claim 34, wherein the information

processing unit detects an operation of the nedi um

that operates by a user on a the projection panel

bﬁgrfgce gn the basis of state information of the
SUPREAN bR L aN TR ERTEnES T hPRAfat hen qtaicieys kg nenthe medium

., analyzes codes printed on the nmedium surface to

1s dhapPFydt ke AeBredetemaisafctincesrX¥ desrdinmates region
i ndi cating a |ocation of the nediumon the stage

and4Qff sosle ahufensatabor merniontpnesess ngeavigh iper f OhEs XY
a circular grid sliding operation of the nedium
cooxginates oand hehgr opéet infiopanelosur f ace, such that
traces of the XY information calculated in a

pr edtet erTiiendh fidme tisn deeaiti/zetpas aevubet atdAldihg to
circular shape . 46. The information input/output
clatevd€e according to claim 34, wherein the information
processing unit detects an operation of the nedi um

t hatheperatres thynapUs8E s 8ing e Y Bkeekiana R ration of
surface on the basis of state i nformati on of the

the g‘ﬁﬁlilﬁm Bt afgarattdie dnformtd en QL}B%@?%‘C%QO%niptanel on
yzes codes printed on the nediumsurface to

the sRegid Yot her PRI W o AR ion of the medium, and

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, and

the information processing unit performs 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.

45. The information input/output device according to

claim 34,

wherein the information processing unit detects an

operation of the medium that operates by a user on a the

projection panel surface on the basis of state information of

the medium, and
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cal cul ates XY coordinates indicating a |ocation of the
medi um on the stage surface, and the information
worowd@gsi4ng unit perforns a straight-1ine-shapedTgGea6/000219
scrol ling operation of the nediumon the projection
panel surface, such that traces of the XY coordinate
information calculated in a predetermned tine is
recoggizegﬁas_a substantially straight |ine shape. 47.
The®t hfor HBEI dRLPRPALLGHt prOCesviles a8dsr dingd wzss aiades
.34 , wherein the informati on processing unit detects
prighegpsatih medive Feafaret Hat wperiafesthy aedsem,orand
the projection panel surface on the basis of state
CalFH@@Eﬁﬁﬂpb@O@ﬁdﬁW@tﬁﬁdiudicah@naﬂtémcﬁhddnnbﬁrmméhwydium
grocessing unit anal yzes codes printed on the medi um
on shef gcegeosspbaceéy ahé medi um and cal cul ates XY
coordi nates indicating a |ocation of the nmediumon the
st agee surfoare t iando t hee s 0f 0f MRt i-Qfe PF OERS SI @Or&fihr grid
performs a grid scratching operation of the nmedi um
slidepetaptenaglipni oif @ hethed ghh shirfa cehapehebidfection panel
proj ection panel surface, such that it i's recogni zéed

surfaat, tsateshat thecdY s nformmyi pirsabetd @t ediidl Bated in
predetermned tine is repeated in a substantially

a preideaieghiti nldldnei wdapere 48gnThEq 4 Qrdmhld 1 NPUt v QUtRYL
devi ce according to cl ai m 34,

shape.

46. The information input/output device according to
claim 34,

wherein the information processing unit detects an
operation of the medium that operates by a user on the
projection panel surface on the basis of state information of
the medium, and

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, and

the information processing unit performs 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.

47. The information input/output device according to
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wherein the information processing unit detects an
operation of the nediumthat operates by a user on the
wonre)7@eiz4on panel surface on the basis of stateCT/85G2006/000219
informati on of the medium and after the information
processi ng unit anal yzes codes printed on the medi um
surface to specify the nedium and cal cul ates XY
coordi nates indicating a | ocation of the nmediumon the
claipagdérsurface, andthe information processing unit
perfornms a grid tilting operation of inclining the
medvVReT ehnt %@eprig}ﬂiémmadﬁcpanerosasfsang, wudh dabechs an
variation of inclination of the nmediumw th respect to
opepaveeni cdl theemeflitthe tgradj eobeoatpandly ia aser on the
predetermned tine is recognized. 49. The information
projapuidoutguel devifeecacnorttd g stic ofastaBd, i ndhwemeitni dihe £
i nformati on processing unit detects an operation of
the tthedired] uahtihat operates by a user on the projection
panel surface on the basis of state information of the

ek £tk r atlle af h e rhdrei bRf proBEEOMNPr 0REEShAE1YREE codes
anal yzes codes printed on the nedium surface to

prispesi by the mdium andr£al cubates X oL RaleSm, and
indicating a | ocation of the nediumon the projection

cal®@NeteSUty @68rqandtbhei A pf QL FBL L QN 1BEAEESS! HF U hedium

performs a grid turnover operatfon of turning over a
on P0& L858 shhes sBdi s surface on

the information processing unit performs 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.

48. The information input/output device according to
claim 34,

wherein the information processing unit detects an
operation of the medium that operates by a user on the
projection panel surface on the basis of state information of
the medium, and

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, and
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the projection panel surface, such that a variation of

an area ratio of the nedium surface turned over from
woheo7prw4ect i on panel surface in a predetern nedTASGR®6/000219

is recogni zed. 50. The information input/output device

according to claim48 or 49, wherein the information

processing unit perforns the operation of the nedi um

according_to claim48 or 49 , such that characters,
di abPErETEITRGLODPREFEAG S, Wi kir 61 et poRbi gtid-ting

the code information are projected onto a region of
OPeFRbiBRoPec i IEAel e MR YR v whheh Prrike ersdionmpanel
surface is turned over, by neans of the projection
surfare, sUchThBatnd oramtdoven mpltinsitimat ideviake the medium
~according to claim48 or 49, wherein the inclination
withceofRit g to Tl rhi48lofinkeodr elae ratd peacton dbargel ain a
claim49 is recognized by brightness of the infrared
prejengenbbedi hedebysphetognapdiing a regi on where the
mediumis turned over the stage surface, by neans of
t hed 9 maditng iumid rmaB2.onl Heypiutf/@ithitoRidvipid Hedauting to
devi ce according to any one of clainms 43 to 49,
claivheB€jn the operation of the nmedium according to any
one of clains 43 to 49 is based on the recognition of

t hewtetrdes @het | IS BiatsRELdr B L 881 ARErALitON L epeRE eG
in a predetermned time. 53. The informtion
opetdpLbs OWPUEhdevieee uRC AU NGpbPates by a user on the
projection panel surface on the basis of state information of
the medium, and
after the information processing unit analyzes codes
printed on the medium :szurface to specify the medium, and
calculates XY coordinates indicating a location of the medium
on the projection panel surface, and |
the information processing unit performs 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.
50. The information input/output device according to
claim 48 ox 49,
wherein the information processing unit performs the

operation of the medium according to claim 48 or 49, such that

characters, diagrams, images or moving pictures corresponding
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claims 43 to 52, wherein the operation of the medi um
according to any one of clains 43 to 52 is based on a
waizet7ory24gt ored in a storage unit. 54. An i nf oPQESGRIV6/000219
out put device in which a nediumis di sposed on a stage
surface in a state where the nmediumis opposite to the
stage surface, the nmedium where dot patterns are
inted on a mediymsurface on the basis of a
to Eé%dﬁ?g?n?ﬁgaFUPE}OPhér@oPrﬁé?FE?ﬁsoﬁF@ Pe&@Jdppnart the
I magi ng unit_disposed in a space bel ow the stage, code
Proyafrtesn i Raneat ishg felge deompattistnsthmdnedient songaock is
the nedia obtained fromthe anal yzed result of the dot
turpedt eyas, dpe Bakeal af ethé rpne phot bon aphed. | mages
obtai ned by the imaging unit and | ocations of the
meddb. di¥posed comatherstiage tyouftaae defriined alyoXding to
coordi nates are cal cul ated, and information
clatoré®spondldng to the calculated results is outputted,
wherein the imaging unit detects brightness of each
pi xéleosimthiexialc PHoupi araBgopux el tMtLaeass Dbrtdhies area
predet erm ned nunber, and recogni zes a shape of the

rat iR didadraririgheohasd fm afd as He®lgrilzed ByX6) i §hoNPs ¥hSehe
brightness is equal to or nore than a previously set

inf#dwres hohdhy aliies it phh@HRH e 19y QULRWL deVhefe the
according to claimb54, wherein the recognized nmedi um

medidin &sCAlthe PBveThiend BEQEARL 0N, QUE YL, devd ¢ @9&9ﬁg59ﬂg

to claim
unit.

52. The information input/output device according to
any one of claims 43 to 49,

wherein the operation of the medium according to any one
of claims 43 to 49 is based on the recognition of the number
of times or speed of the operation repeated in a predetermined
time.

53. The information input/output device according to
claims 43 to 52,

wherein the operation of the medium according to any one
- of claims 43 to 52 is based on a history stored in a storage
unit.

54. 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
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54, wherein the recognized nediumis a fingertip of an

operator or a player. 57. The information out put
wdevirgme1zagcordi ng to any one of clains 54 to 58CT/SG2006/000219

wherein the centroid of the nediumis calculated by a

medi um shape recogni zing i mage fromthe imaging unit,

and an operation corresponding to coordi nates of the

[ erformed. . . .
rulg?n££glgots atterns are read by an imaging unit 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 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,

wherein 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 more

than a previously set threshold value.

55. The information output device according to claim

54,

wherein the recognized medium is a card.

56. The information output device according to claim

54,

wherein the recognized medium is a fingertip of an

operator or a player.

57. The information output device according to any one

of claims 54 to 56,

wherein the centroid of the medium is calculated by a

medium shape recognizing image from the imaging unit, and an

operation corresponding to coordinates of the centroid is
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performed.
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