WD 2007/ 021249 PCT/ SG2006/ 000219 DESCRI PTI ON

| NFORMATI ON QUTPUT DEVI CE, MEDI UM AND | NFORMATI ON

| NPUT/ OQUTPUT DEVI CE Technical Field [0001]" The

Lhvention relates to a card gane nm

“Egﬁﬁgﬁ%ﬁ%d Art [0002] Generally, in arcade%jg&gﬁgmmwmmlg
machi nes di sposed on a gane center or the |ike or
"gane machines used in a state in which they are
connected to househol d tel evision nonitors, card gane
machi nes are known in:which cards are di sposed on
stages of the gane[ﬁﬁgﬁFﬁggo%nd a card gane is
performed (for exanple, see Patent Docunent 1).
[0003] Further, a gane nmachi ne has been suggested in

o, SRR, ATl
Lhe, gare  Sotdylty AR AU BE gpgts on Lhe stage

Docunent 2). Patent Docunent 1: JP-A-2005-46649
Pat ent Docunment 2: JP-A-2002-102529 1 WD 2007/021249

rectiGHad 000219 Disclosure of the Invention Problem
ecf%aﬁ'fﬁgg?évention is to Solve

[C001]

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
theyareconnectedtokunmeholdtelevisionnwnitors,cardgame
machines are known in which cards are disposed on stages of
the game machines and a card game is performed (for example,
see Patent Document 1).

[G003]

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-R-2005-46649

Patent Document 2: JP-A-2002-102529



[ 0004] However, in the gane machi ne disclosed in
Pat ent Docunent 1, only one canera is provided in a
casi ng of the gane machine, and thus a variety of

Woharrrzéon, such as directions or coordi narEssSeHis/ 00219

cards, different codes, and the |ike, cannot be
preci sely read. [0005] Further, in the gane nachi ne
di scl osed in Patent Docunment 2, a columm support is
provided in a casing of the game nachine in which a
stage on which cards are disposed is provided, and a
di spl ay device, such as a projector, is disposed on

Didd186kURR +SAPPOFdLt M ch results in increasing a
size in a device. Therefore, it is difficult for the

PriAE FRERI DR t th s WicsPased, th1yde gane center.
[ 0006] Accordingly, in order to solve the

abovgppenti oned .problenms, an object of the invention.
is to provide an information output device in which

i nf apwatéoniaftir §Bfl Math SR8 U 8n $Hag8 L Whhaeat
can be surely and efficiently read and a stage effect

1, ahly sReUfddidr868 di@h.dMeans é@éir%lo‘fiﬁ}ge tyhRe M=obliel 2
WO 2007/ 021249 PCT/ SG2006/ 000219 [0007] In order to

andACiHgy & t-her iahay es et i e 10, eelicht Be diReRtbaB or
adopts the followng units. [0008]

- coordinates of cards, different codes, and the like, cannot
be precisely read.

f0005]

Further, in the game machine disclcesed 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 disposec_i 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

- -



According to a first aspect of the invention, there is
provi ded an informati on output device in which nedia
are disposed on a stage surface in a state where the
wodi@nang opposite to the stage surface, thecmschiosse00219
where dot patterns are printed on nmedi um surfaces on
the basis of a predetermned rule, the dot patterns
are read by imaging units disposed in a space bel ow
the stage and converted into code val ues or

coorg e values indicating the dot patterns from

phot BBZLhed i mges obtained by the inmaging units, and
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stagg g@Lface and the imaging units are disposed in
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fumis nhot mted to the card or the figure, but

oo RS TiR LSO G B ety A gatien
rul@ONgYe @t bhekelns aNd R84l bleimaging units disposed in
a space bélow the stage and converted into code values or
coordinate values indicating the dot patterns from
photographed images obtained by the imaging units, and
information corresponding to the code 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,

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



[0010] As the information output device, an
arrangenent -type card gane nachi ne may be
exenplified. In the card gane machine, a top surface
we monaksuct ed as a stage, and the nedi um SpCHSG66/000219
the card, the figure, and the like, is disposed at a
predeterm ned | ocation (reading region) of the stage.
As a result, the card game nachi ne (informtion
out put device) reads the dot patterns formed on the
. medium surface of the card or the figure et er m_nes
TIGPRE - garh® PESLTR lﬁe?%e]nll?wdpfcﬁygl‘% 0335 ‘B]Lettg@@e hes-
pl ayer and the information output device,, and_. .
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. dot pattern aof _each nmedium can be surely read out.
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phot ogr aphed 1 mages obtai ned by the imging units, and
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 beleow 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



i nformati on corresponding to the code values or the
coordinate values is outputted. The stage surface has
a plurality of nediumdisposing |ocations, reading
wegiens2er e respectively formed at the medi BOM/SG2006/600219
di sposing | ocations, the reading regions where the
dot patterns of the nedia surfaces disposed so as to
be opposite to the stage surface are read by using the
inaging units that are disposed in the space bel ow
char act stic i.nk for tr nsn]ttlng
1
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invention,” a general -purpose |

i 0kSq 1 i
medégﬁt%.éﬁﬁsg@%bgtg%“%o%%g% 9B e B gt
for&@ﬁQthﬁgqﬁgﬂﬁﬁﬁdl%ﬁ%SpﬁgﬁbeE§gnQn'ﬁﬂﬁrééégﬁg§% 4 8RE:

and printing, falsel'y reproduces a K conponent
wheR¥ HBé %@rﬂawte@}% b@kgh@%e&%nts@h:@begsadwgm so as

conmponent, may be performed on only the reading
to BELEbPHSite 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
cn the stage surface.

[0CG13]

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
charactéristic 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



[0015] In the information output device according to
the second to fourth aspects of the invention, in at

| east the reading regions, an ink having

wbhasEetesd stic that can transmt the infrarpd/seapodmoz1e
used. For exanmple, in the stage surface, general CW

i nks that do not contain the carbon, and a Kink that
contai ns the carbon are used, and in the reading
regions, the printing is performed by using only the
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Onand%g KSi nk t&a r%%%%?ins the carbon). [0016] |If the

i nfrgpgg conponent of the external |ight perneates
into an inner portion of the gane nmachi ne, a noise nay
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descri bed above, the s ire surface of
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noi se. [0017]

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
cqntains the carbon).

[0016]

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

the substantially entire surface of the stage surface is

allowed to have an infrared ray non-transmission property, and



According to a fifth aspect of the invention, there is
provi ded an informati on output device in which nedia
are disposed on a stage surface in a state where the
wediovozee® opposite to the stage surface, thecmsachods/000219
where dot patterns are printed on nmedi um surfaces on
the basis of a predetermned rule, the dot patterns
are read by imaging units disposed in a space bel ow
the stage and converted into code val ues or

di nat e val di cati dot pat t f
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i nformati on output device according to the fif
a speReChbe®bwt BBe stage and converted into code values or
coordinate wvalues indicating the dot patterns from
photographed 1images obtained by the imaging units, and
information corresponding to the code values or the coordinate
~values is outputted. Further, thé 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 transf)arent 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



invention, a color filter may be provided on a region
other than the reading regions or an entire surface.
[0019] In this case, the IRfilter refers to an
vopbiccadizfoi | ter that can transmit only an i ndeCESaE006/000219
wavel ength (700 nmor nore) anong the optica
conponents [0020] According to the fifth and sixth
aspects of the invention, the IRfilter is provided
bel ow t he stage surface, and thus the information

of %ﬁ}p deV|ce can be constructed w thout providing
tHE PRPEFITET3F an individual infrared ray
irr?gbggLng unit or an imaging unit in the space bel ow
t he Further, the IRfilter or the color filter

h th t th b th
Lt aBECHERTTL G s gbheel M ?ﬁ%ﬁﬁ%paﬁrtm
f th f [ 0021
niZs 8 Ehe et el e PR e o e £E0F 5ope6t TP
t t d di d
gl o a%gcnosl%%f Beacth o BPRkarelione Tadcd o £0REF
tha%praaé 1840, Q%rgit ggeoéugﬂ & e, edia where dot

terns are 8d°6n~ et unlsurFaces on the basis
%petern1ned 8 WO 2007/021249 PCT/ S&G2006/ 000219
uIe e dot patterns are read by inmging unlts

d' SPR ' Bade S%%elg%:ﬁw&:hg félaé}etoagg lh%Qé{:QJI_'O

code va ues or coordinate va ues |nd|cat|ng t

thaE&&L@EE§n££9ﬂbn@9Q&PQB§EQEQdM%@%%én@@ha(ﬂﬁﬂnﬁxniRSre)

Il magi ng units areé
among the optical components.

[C020]

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 rayr
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



converted into, and information corresponding to the
code values or the coordinate values is outputted.
Further, in the space below the stage, at |ocations
vidnado7/ed@iod | maging light irradiated onto a gaydgate000219
surface of the stage by the imaging wunits, |ight
irradiation |ight sources that irradiate irradiated
light onto the dot patterns of the nmedium surfaces on
the st age surface and a di spersion fiIter that

rule gg $ t% irradiated |ight by the |ij
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on the stage surface, and a dispersion filter that disperses

the irradiated light by the 1ight 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
t,he 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. |

[00231]

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 filtex

~ that disperses the irradiated light by the light irradiation



structure can be sinplified. [0024] According to a
ninth aspect of the invention, there is provide a
mediumin which predetermned irradiated light is

wo b@doated onto at | east medi um surfaces by pamBgipg/000219
units, dot patterns printed on the nmedi um surfaces

are optically photographed by reading reflective

light by the imging units and converted into code

val ues or coordinate values indicating the dot
uni t and .i nfornmation
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str%%Q%%E tgg éﬂ%ﬁﬂ&&ga the ﬂEdIUﬁ]ﬁHy be a playing

car | east "one Surface of the playing card
may (B2 g V|ded into two or nore of code regions, such
that dot patterns are prlnted [0026] 10 WO
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el event h aspect of t e Invention, in the nedi
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surface may be printed.
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



[0027] According to a twelfth aspect of the invention,
in the mediumaccording to the tenth or el eventh

aspect of the invention, the nedium may be a playing
war@yoapd any one of a RFID tag, a nagneti Iysmog®00219
unit, and a nenory conposed of an IC chip may be

built in the nmedium [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

di fferent . code valges or. coordi nate val ues ar
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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.

[00292]

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

game (for example, the game can be performed until 500 points,
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According to a thirteenth aspect of the invention,
there is provided an information output device in
whi ch nedia are disposed on a stage surface in a

wo aloeoxer e the nedia are opposite to the sp@g:2006/000219
surface, the nedia where dot patterns are printed on
medi um surfaces on the basis of a predeterm ned rule,
the dot patterns are read by inmaging units di sposed in
a space below the stage, code values indicating the
dot patterns and directions of the nedia obtained

ang gt penameiipzedin ésghte of whhiehddte patnes niss aeguced
cal cul ated from phot ographed i mages obtained by the

whenpggitnghemars gade| bratsdvsmefl) tdmn irediracodispogedach
t he stage surface defined by XY coordinates are

meceidie Uicarel, oan flsiadesaticohhe ogarespondi ng to the
calculation results is outputted. [0031] According
to a%Pébtteenth aspect of the invention, in the
i nformati on out put device according to the thirteenth
aspBEeoBiinhEoimybhri ornth REPEABGENPUAPTeRR)CRletiere

. _brightness of a checking pixel group set at a

138 prejeted MmhddfioaraEdan awporgt dsivier watvwhids medighare
predeterm ned nunber, determnes that the nmediumis

disgossgs8n dnctafe FuEecRaini £, ShRER TREDtighfieeds ars
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PRRAIGE, ‘iztiW) 3607/ 891229° Pchestedos/ Yo slotapg téseas
areanal sei of dat patterns is perforped with respect tq
ot %PQ&GW?&I%%%GWH}@ Rasip&dn? Ressietienadned
that, th medj um i s di sposed. [0032
rule, {ihe cﬁ:t paQLerns are I%ad by i[mag%.n]g units disposed in
a space below the stage, code values indicating the dot patterns
and directions of the media obtained from the analyzed result
of the_dot patterns are calculated from photographed images
obtained by the imaging units and locations of the media
disposed on the stage surface defined by XY coordinates are
calculated, and information corresponding to the calculation
results is outputted.

[0031]

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

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

is equal to or greater than a predetermined threshold value,
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As such, with respect to not all pixels but a pixel
group for check, it is determ ned by the brightness
whet her the nedium exists or not, and thus it is
wohiwhanid y determ ned whether the card exig¢Es®oso00219
not. Further, with respect to only the pixel matrix
group on which the nediumis disposed, the code
anal ysis of the dot pattern is perforned, and the
anal ysis of the dot pattern can be efficiently
performed. [0033] According to a fifteenth aspect of
andt fede RERNSSE, ofhdele PAtY NGy i 8 ele BFP T Mikahi BRSpect
out put device in which nedia are disposed on a stage
to Yyrf acelil A& AF JrpNer eha hdasere: é?gerlab%% itha Ty ghie
the stage surface, the nedia where dot patterns are
medhinnt @ bIPHER-um surfaces on the basis of a
predetermined rule, the dot patterns are read by an
i mag?P2unit di sposed in a space bel ow the stage,
code values indicating the dot  patterns and

di ret t56Hs Bt FesRRsd Aodttaphe dPifedm e aiaig/z88PuP
result of the dot patterns are calculated from

£or hGCEgrdphdetPREHRY BBI&erd By ere ifdgierg- thPed
.locations of the nedia, disposed on the stage surface
LG0T Hod OBy S OBt Fiat e L CORLE (ke i whet ASE

oL TR copesianiog (o e eal el g, Cenu,
13 VWD 2007/ 021249. PCT/ SG&006/ 000219 i ti it
mat i GRoRB L AT E Tha BT 5 CHEPoragr TR EE ShahyE P

) an

or HIOIEE! LAD LT, CONEAl 8 Limges Or TDYL DG, DIt UEES o

proj ec n age surface by ca tWa I ng € code
pacdBLIES Ofd e ot patl eLnscghfai ned from the
_ phot ographed T'Mages

[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,

13



the imaging unit and the direction of the card
obtai ned from the analyzed results of the dot
patterns and cal culating the |location of the medi um
wogsposedson the stage surface defined by XYpCT/sG2006/000219 .
coordi nates. [0034] 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 may be conposed of a
transparent plate, and a |ower |ayer of the stage may
3 PhRIeebhpo 884 oS Al iR %bt toAEREEPT frorthe pragaed nBhAt:
nit. %0035] According to a seventeenth aspect of the
ang ny ERE BROI$ 1A ENE A SHTFECLENLIRADU O TIBIT Y RACEFERRg
to the seventh or sixteenth aspect of the invention,
ProjeqtRe Spdde BERGSHSUFE2SE e calat  Rbbld itHRsCIHAr2AVEFd
ojected light fromthe projection wunit to the stage
of E’E‘Ff g%‘é,pa}ﬁtﬁﬁpsi PrEgingd dmomi Bt Wrgesrhpdiimages by
irradiate irradiated |ight onto_ the dot patterns of

- the RAgARg it Gidable sHErE isPagk Hif Face, odngd from

di ion filter that di the irradiated |ight
e PR RGP G Pt a0 P L QUURCE P01 Mot o

sur.face_qf the stage may be provi ded. 0036] 14 \WD
Lo oR05T I Bt SR B50078. L CorEnG R i o ot fed
i,g ent h_aspect of the invention, in the information

by ggtgé?rgég?g%gaccording to the fifteenth aspect of

t he bgggption, a magic mrror may be obliquely
pro&l ed in the space bel ow the stage, a projection

uni ;&cggi(ding 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 d.evice according to the seventh or
sixteenth aspect of the invention, in the spacebkelow the stage,
at locations that avoid projected light from the projection
unit to the stage surface, light irradiation light sources that
irlradiate irradiated light onto the dot patterns of the medium
surface on the stage surface, and a dispersion filter that
disperses the irradiated light of the light irradiation light
source into the bottom surface of the stage may be provided.

[0036]
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be di sposed at one surface side of the magic mrror,
projection inmages or noving pictures fromthe
projection unit may be reflected on the one surface
wo 2denpnee ected onto the stage surface, ande@msG2006/600219
I magi ng unit may be di sposed on the other surface :
side of the magic mrror, and photographed |Iight of
the dot patterns of the nedium surface on the stage
surface transmts the nagic mrror to be incident on
unit 37] According to a nineteenth

QQS@‘EFOE‘%‘P‘?%:‘% Ale ?@}ﬁéw SPRECT it oFPrﬁtJrIb‘f?r&hoﬁ’ut in
end’ VS ‘i%h?ka”%pg%nﬁ(}v&fgéf BECRBALYS PO -8 S CephED
asaeﬁc%é.ﬁ%%%ﬁ”.#“%a% B8 o gsal ani-ale Bavr Age Lrdgusly
pramigar 16 %@%ﬁeﬁa@ i a%%e?ae%sm [ e BRE
be ELES dgt PR eieégﬁﬁ%%tf%me SR MORTP Y FHOIERRdPAg
inaflsl B BoBLEh B EPTr ol Mhipd T i 28 sérasﬁfFE%a%ere

refﬁ%@%ggléquﬁy é, Sﬁg??eratg or éggFrooordl% e@iﬁge

values o ns O m

su&ggy 0§A§4§nP£HA§9% 0&9@9@3 Infgqhgj%aeh ﬁgthgﬂg‘éﬁ

he imaging unit-are prov space be

suﬁ%@gesis&g fcﬁ?%heTﬁgghgalgff'r&cr tali]ﬁ &Eé;f&grﬁﬁ{é:& g_r t. of

projected onto the’stage surface eret mis

thedljé’eoﬁﬁg:é?ﬁfb be ¢RBtLHohl gl M Ahe datcpatderdls safrLRe

medi um
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
bottqm surface of the stage.

{0038]

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

coordinate values of the dot patterns obtained from the
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surface. Wien the gane is perfornmed by using the
medi um such as the card, the gane production or the
score can be displayed by the inages or the noving
woobtmmessof the stage surface where the cargeree®06/000219
di sposed. [0039] Accordingly, the nmedium such as,

the card or the like, on which the dot pattern is
printed may be used as a controller of noving picture
or image display [0040] As for the mrror, if the

ph@@&@éaﬁm&%r ir@é ngeeﬁé' :{rg ZL on ! h% argfeet %Irowmdsragrin the

since It |nter ept e 1n t

s f ]
pdt& @éﬁm ecﬁéqaé%ée&% i aséetl or,}_, %ﬁt erl grsbg% B:Iheclg}ovblélg

transmttlng ray on-

piéepas f"&'jeét%%%llto':ﬂ{é %‘E%ge fi'll nb\?h o t’?ﬁe%c%fr%r'gll is

not I|n1ted to one, mrror

dlé}%ée@u@laﬁ J@é' %\Sh@%@lg%tﬁy ’Jﬁlél Eé%g@&q%ﬁ%:n[sogé he A Gium

such, if the mrrors are provi I Stage

suzsﬁardéCt Ui€en %h@rgérﬁé; og?yﬁbi‘m@@% a&sir&?%ﬁ%gmg@i&m %fu

di sposed on th S|de one surface

as thBala &, 0. :laﬁl V%g@@g{%%%gtfcg §%Q§@/ BQ%]S%la)yed-

[ 0043] Further proj ection unit roj ect
by ﬁﬁBQma@é@J&C{:EQ nidva iy ﬁféﬁL%segf%e‘%éaég LHRES-D3Ying

a multistage structure, such that projection Images
theOlcaf@¥i 8fe R CIJH RS My

1 [0039]

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

[0040]

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

[0041]

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

[0042]

- A8 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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be di spl ayed on a bottom surface of the stage.

Meanwhi |l e, the imaging unit may nake the i maging

light fromthe bottom surface of the stage reflected
wo 0loyizee mirror of a mddl e stage, such thpdr/4dos000219
bottom surface of the stage may be phot ographed.

[ 0044] As such, the reason why the stage nunber of the
imaging unit is smaller than that of the projection
unit is as follows. Since the imaging unit preferably
set[bgg iocal di stance to be shorter than that of the
pr o] Fon unit, the stage nunber of the mrrors

b [ dth hot hi b
pifﬁarﬁgs”a R iR ISFEAPEI G el To 1% ity r%a@c)make
. di { t t th { f
proidgbaty LS Ci?%sﬁigcr%d%no“ﬁﬂéhfwa% 7 a1 o G phese
Struc ICG In(ﬁp%ﬁ an unlnatlon uni t |rradjates
3&. a7 %tpré’ﬁ éoﬁe“d‘famﬁﬁs Whé&re 16‘8tplp%tt‘{reersn’§a¥o
t det di at [
be Qw%f“ AR A L B0 WL
bt b it
onaBB0L 981 30RE 0 9B058. OLL LIPS, B 0! L O B0
th d f
of ﬁﬂ@'s%g e ec%e%mneeiét ear E&t ggso O? rr%%g&tglogt?%qeﬁafuch

correspon e U

eraf S AR, SO 1 MO go0rL ok

ove;bgppjngly reads one systemor a plurallty of
systens of dot patterns anong two systens or nore of

oS el S Pl £t LIRS il gt
uniBSd OmBe1EPAVERIEMht of the projection unit is as follows.
Since the imaging unit preferably set the focal distance to
be shorter than that of the projection unit, the stage number
of the mirrors becomes smaller, and thus photographing can be
performed with high precision (refer to Fig. 38C).

[0045]

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

the dot patterns, and information corresponding to the code

values or the coordinate values is outputted. Further, the
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into code val ues or coordinate val ues. [0046]
According to a twenty first aspect of the invention,
there is provided an information output device in
whheogiso 1l lumination unit irradi ates irradp@isddos/000219
light onto a nmedium where dot patterns to be reactive
Wth predetermned irradiation |ight are printed,
reflected light is read by an imaging unit, code
val ues indicating dot patterns and the direction of

. the nmedium obtai ned fromthe anal yzed result of the

133N Ipat e PR oFE bie L he rphitg ogrrapmed vi Herds oabt w Iiem by
the _inmaging unit are cal culated and the | ocation of

a plpgaddly uwd Hdisesest ofet matdeags supPRracedehishenshyr
XY coordinates is calculated, and information ,

morg e At mp e el eaiscur nesd qasdut vo kilgds ipikehaving

. Further, the imaging unit selectively or

difdErPFFARGRLy LE 8 aad DoAY coyidtene &F Wh SpIag & Pepoprerted

. _.Systens of dot patterns anong two systens or nore of

1nt&o?°§§t¥%%?@§f%ﬁrﬁﬁ?rdb935? Y Stwo kinds of inks
havi@g gjfferent reactivity printed on the nedium so
as t8"H%! converted into code values or coordinate

al yes. [0047 According.to a twenty second aspect of
;/he ?ﬁ%‘{iﬂ‘?%n‘l,o al%% Iﬁo ?Fﬁ%l%%@eﬁcyﬁ%é%@oéf‘(i@gﬂ@nf
[ the inf ti t .devi di N h
theF okt RERY LU ooy PRF 40T QRERl s 1Y o SinyBAEhoftn
. irradiation__|light may be.,ap.infrared ray, and.the
L et BV RAE SO hp o o g = Pe8ab
wheESaC&$yltﬁéeP%&nge go g% n%%a%&i%gkswi{gu predetermined

irradiation light are printed, reflected light is read by an

© lmaging 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,andinformafionaccordingtxJthecalculatedresult
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 patternsvformed
by at least two kinds of inks having different reactivity
printed on the medium so as to be converted into code values
or ceoordinate values.
{0047}

_According to a twenty second aspect of the invention,
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have different infrared ray absorptivity wth respect
to all frequency bands, respectively. [0048]
According to a twenty third aspect of the invention,

wo 200t/0%1249nf Or mat i on out put devi ce accordi ng #®r$d@os000219
twentieth and twenty first aspects of the invention,
the irradiation light nmay be an infrared ray, and the
at | east two kinds of inks having the different
reactivity may be two kinds of inks that have

_ different peak val ue wavel ength characteristic of

in jther dpéernahiomnpgsppti 9 tice respseing ety theodygptieth
According to a twenty fourth aspect of the invention,

angd FWeRgyi g%wmsmt@mutthsewz@n%br dihey irgagpation
twentieth and twenty first aspects of the invention,

lightempy rlagyi ot |1@r#rapf|e§hfamw5b tgiﬁ phf Ferwld tesy kiadd ehe
at least two kinds of inks having the different

1n1ﬁSe%%‘f3rfm £y L Rayee reRE tET AEE 16y b%%@fo Kiggthobf it Ehat

a_different peak val ue wavel ength characterlstlc

havc?r d%ﬁf?% ipayasasd ot ﬁvﬁt)ypthwst Wé thi Feger &l itenall

¢ nqg ve two or nore of irradiation sections,

re@&@ﬂcﬁ Th T&APGSTAVERYE nfrared wavel ength for each

dlffg@%?b peak value of infrared ray absorptivity. 19
5 21249 PCT/SG2006/000219 [0050] According to

nty fif of t i nve n, in the .

ot B ‘ﬁ%&y%w bt Saey U HEEBPAF P4 BB r TSR
thei Jr_Ir!.téo\Arﬁa (%l PP%E}I@SCP%CJCGO];CEQI_@C{J.IPQ’V‘etnt'l: twenec:teth and
twe?ty flr_sf_t asp_ectswpfr wthe 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 valﬁe wavelength characteristic of infrared ray
absorptivity, respectively.

[0049]

According to a twenty fourth aspect of the inventiocn,
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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may be an infrared ray, and the at | east two kinds of
inks having different reactivity may be respectively
a first ink and a second ink, the first ink having a
wiBlobofieak val ue of infrared ray absorpti VigoaResmoozio
smal I wavel ength, the second ink having a |arge peak
value of infrared ray absorptivity and a | arge
wavel ength, the irradiation unit may have a first
irradiation unit and a second irradiation unit, the
firsgog@?adiation unit having wavel ength
characteristic of alnost an entire region of an
i nfr e . Q irradiatj it bei.ng
it o ot e oo e Shate e oRe
LYE LISt | P rg t h
thaDSHRLLYELY o tgiutly%etrigé ?%émdl%gjngoi ﬁﬁe ig.ﬁé(}ﬂ.{:lhegch or

Infrared absorptivity 0O e sec

twddiySlri304 8 Jef kadi ahian ‘rég{t,t %thHerﬁ%&%aﬁ% Y t%.:%i_éh%r

overlappingly irradiate 1rra ionliyg

! . ! | ! .
maﬁgg'ﬁ%rﬁn%qleh% eady [E?ie?agét iea%%ty + 988G Vet Xngé }ﬁyltnﬁe

over | appingly redds a pattern printe

difder@nt kBK-OfvH Q&%ﬁ%edggsB@%%g{r%‘l rd nged.by; fihe ng 3

second i nk. [0051] "As such systemor nore o

sedipld Pat ! enBSithat 5 &F %avﬁag ednof1 3kakedstud ¥e #KiMds..af

i nks are forned on the nedium surface, and the

ray BGOASL MAltly Md themd N QLYBELQR DU RNt AWML Enk having
sel ectively or overl appingly reads the dot patterns of

a lefge BOaNB20Q7 0821840 PEA /3200886009029 v SUsd eM@h-ge

the plurality of systenms and converts theminto the

waveddagyh| ugs Qfrddeaiconl dhhate WBhueS. rThet elbyradike ibwo
systens or nore of dot patterns can be fornmed, and the

uniftndnd aedé@ind Arbadafort B8 padhunt Stid age=aa8tDeén unit
i ncreased. Further, the

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.

f0051]

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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selectivity is raised, and thus security can be
inproved. [0052] An infrared ray is used as the
irradiated light, and two Kkinds or nore of inks, each

Wb 20bhsRhas different infrared ray absor ptpcviidcroos@oozie
two kinds or nore of inks, each of which has

di fferent wavel ength 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
sel ectively analyzed by the difference between the
SYSTERCPF VIR PhHERL H e of nfyalyams pag conyantsathen dditcakile
thus the selectivity of the infrared ray can be
coqen biRtICatt berfe rriBabe veduEEng. THar oble WsEV BYRAPER
the medium surface is cogied by the copyi ng machi ne,
or &S S&cAPFt PR e CRRpPEY EBXTEBO5T]d thee t@forBasion
t kinq§ of inks, each of which has different
amOP\glch“Fv? § meddrmeSpdRE S 628 B¢ ridtcriearRern vifitdhes  pbhgk
f the infrared raguabsorptjvity is small and

| ye . ] el
Sel\fé%&i%axg\‘fie%nﬁwqu SREr Ehus e @ eidcof@n RR LRPHRAYRS: a

pea% ﬁgEﬁ; of the infrared ray absorptivity is |arge
and P velength is long. The irradiation unit has

S I Lon gl 0 D YL SO0 e
03 Qp1P3% T SC008 000210 egl o el L1 uatarg
cay! B PABERL b Ul YRUE| LD BGD e e
hasi@Iff@f@hgﬂ%V39§8£ﬁ%E%%E cggrgggiEQ%P@geiggéklgiuLiéﬁt
the infrared ray absorptivity are used as the two kinds or more
of inks. BAs 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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and second irradiation units selectively or
overl appingly the irradiation |ight onto the nedi um
and thus the reading unit can selectively or

wueidappingl y read the dot patterns printed fyrgddoseo0219

first ink or the dot patterns printed by the second
ink. Therefore, the information anmount can be
i ncreased, and the security can be inproved. [0054]
According to a twenty sixth aspect of the invention,
there is provided a nmediumin which predeterm ned
regyqnadiodt i e |dirghtaried i rzadivevedeontb, ataddast aecond
.. medium surface by an imaging unit, dot patterns
11l lymimedd opriniiet hetdilanywilrbdeef ar sheptdwsaldngth in which
phot ographed by reading reflective light by the
the fagragedmiay abadreomient ef the sicsbeinkaliadsi@rer than
coordi nate values indicating the dot patterns from
the RefpReedgraphdsdapagesty and tif sesenidoank. The first
corresponding to the code val ues or the coordinate
and, geeeRd ilgragippler taite aHedtavel el enebleprinaley e,
._Further, two systems of dot patterns that are forned
1rgadiztipaaktottwenkpnie medippmksapdibng Ghefrgashing unit
reactivity wth respect to the predeterm ned ‘
can 3¢ LR Hed Y PHRV AL ePRITHRESRR iR BRERFTRE PEABESD
5 £0055] 22 WD 2007/ 021249 PCT/ SG2006/ 000219 Accordi ng
Y FRe FIERENRX S8V AOLSBEEETBE R bRV R G SN ¢S dNiks
s videdta medi um in which predeterm ned irradiatjon
ﬁegﬁfe'rs ¢ Afiofmed 1 ont RN &3¢t Py MRaT AT ~ace th§
Secan.inaginq% unit, dot patterns printed on the nmedi um
StirFEcE*Are® opti eIy -

[00534]

According to a twenty sixth.aspect of the invention,
there is provided 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. 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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phot ographed by reading reflective Iight by the
i maging unit, code values indicating the dot patterns
and directions of the cards obtained fromthe

waosaghhibicon result of the dot patterns are gpal€cth@iodehio
fromthe photographed i mages and the |ocation of the
card di sposed on the stage surface defined by XY
coordi nates is calculated, and information according
to the calculated results is outputted to an
informati on output device. Further, two systens of
dot AFSCrEiRg that tWPRLY saveathmsrach easthe vigvantdenof |
thinks having different reactivity with respect to the
Pred&tRrmined 7 mesddia: By vpightrracetprmaned orradipgion
l.ggdLun1surface. [0056] . According to a twenty eighth
1HEpLE L LERAEARST RPERGETORES T A MERE UREHtEAC SR AT HGILBY
the twenty sixth and twenty seventh aspect of the
u“%%%ﬂ?ﬁ% efRe RYirEaidath R MeghimmaRr e AT e g Tigrddy -
th%?:agq t.he at | east two kinds of inks having the,
PhORFFEPERE PR AERAVRY FoTafCheve vid kit tHe T RReE phanit,

colBE 18 B ST S8 00 P Wb e ene
- BRREF Ry Ft R Ente TR B, © 23 N gba o2 E R0
r ] FPAaTE Y oh I Ognt g e TARPR T ATV P, Chd SR g
of R W R Bttt Rl bliedcbu
co&Mai%EEQQtIE%céf%%R%%%hYe£Aa information according to the

c;lculated 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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[0058] According to a thirtieth aspect of the
invention, in the nediumaccording to any one of the
twenty sixth, twenty seventh, twenty eighth, and

waeRb 2Bt h, the medium may be a playing cadlsGa006/000219
[0059] According to a thirty first aspect of the

invention, in the nmediumaccording to the thirtieth
aspect of the invention, any one of a RFID tag, a
magneti c storage unit, or a nmenory conposed of an IC
chip may be built in the pl ayi ng card. 0060]
aspgetopdi fiet dn¥erhiony ler ohtrakipddonofld Miverlts G
in the nmediumin the medi um according to any one of
infrpeed vty angi kba, 3k daasy Suoekinds tqﬁeﬁWSe¥@ﬁ%%g Hird
tment%gnlnth aspects of the invention, the mediumis

differsy éF‘F’é’rYlfp\f@?ﬂéﬁ?ltﬁﬁ) kgl @E £ 08 dihdhn hairchn Bea ed

seal, a tag, a certificate (an identification

WaV%é??????ﬂﬂﬁ?SQﬁ&tévﬁégsport) an exchange ticket for
none and a ticket. [0061] According to the thirty
t hi f 33§pect of the invention, in the nmedium

S
:medhgééassno%%g%%n&:fﬁ@ﬁ AEHERIY AT LR
twenE& %Engnérkwenty ninth, the medium may be a playing
carxrd.

[0059]

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

[0060]

According to a thirty second aspect of the invention,
in the medium in the medium according to any one of the twenty
sixth,twentfseventh,twentyeighth,andtwentyrﬁnthaspects
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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are formed of at |least two kinds of inks are formed on
the medium surface, and the imaging unit of the
i nformati on processing device selectively or

W8 ekaPRNgl y reads the dot patterns of ’onep@yﬁzgm@fmgw

the plurality of systens and converts themi'nto the
code val ues or the coordi nate val ues. Thereby, the two
systens or nore of dot patterns can be formed,. and
the information anmount of the nedium surface can be
., increased. Further, the selectivity is raised, and
n¥$pfst Fecuni t FEERANtBEe memprie ebuil0068] thEhecaurfieaifedt
ray is used as the irradiation light, and two Kinds
PIrFEHomY GUbIRRE, mediei-of which has different infrared
ray absorptivity, or two kinds or nore of inks, each
of WG] has different wavel ength characteristic of
the peak value of the infrared ray absorptivity are
used®as$tChe ti® Ring¥sbempmie nogte PAkdot mattamsyithat
tge dots are_sel ectively analyzes by the difference
AT EPReY AHRE featt Fup kAR ks pRpforagdraythe gedium
irradiated, and thus the selectivity can be inproved
SUrfp e 2nfj RS oMMI%ERE WYLt 191 e dadernatigh dFaasesing
devnediunisuéface is copied by the copging machi ne, the
SEEUPPLHCThE b oF myedvearing e g2 st MpanGong boauyn ot
OnePgT/%GQOOGQ 00219 .The at |east two_kinds of inks,,
e3¢R -6F WhieR Pa& it e bty S-69¢t #W CPRVesEF didhd ts

e Eben U ey T e PORT T e "R cnptre Y s £
sys%%gsa{égcﬁggeig hgtwgg%ge%nge%gny%&yeformedh 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.

[6064]
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of the infrared ray absorptivity is |large and the

wavel ength is long. The irradiation unit has a first
illumnation unit that has wavel ength characteristic
voh 2@7adipet antially entire region of the infgaigBodsdyorio
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

d d d I I .
overTEngind e Aot Ton trgnt ST oot nehhe laf
t di t I
el Vl%i"a;cnﬁ?%unséspdpi? & s€E it aRis 4 pee
vatldd Shs | Do OF Ehe- g0t pat Ler s mripted bvsragﬁbsecgnghe

ere ore, forna |on a un can
waldighEaseds a0d-d, : ngl8oHEddan Gk B8 MPLOIL Lol ODERhe

iumis use as a sea a'tag, a cer Cat an
of KlEntatieald n celd iaale, ¢ fydl agﬁeogﬁ% hg%glﬁngt%

is QOBSSUIfhe Eggadﬁngﬁﬁldﬁlkyhég t&?gggflf%ﬂﬁfﬂgki%h Lhe:

infrared ray aracteristic can
th %eﬁHé'vIeMr b

e s VB0 D6 Bt s%%o%%%%%&%ﬁ%?c T
xeg&@na bhi riye f o agpesty, of e hgvention Ihe%@cbﬁd

provi ded an infornmation input/outpdt device in which
il1iRdhH oL sHnfraceshof 18 Rl iWaah bt 56,08 n8RHR 1WGES frPGIﬁlch

information indicating characters or nunerical

theVﬂh£E%h£x$&%9'Q@s&fﬁ%lVlty 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 amcunt 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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characters, pictures, two-dinensional codes, and the

i ke, or nunerical values are printed by ink having
infrared ray absorbing characteristic are di sposed on
wWo Stoaga2gur face transmtting infrared rays pdyaedsab1o
in which the nmedia surfaces are opposite to the stage
surface, infrared rays are irradiated onto a bottom
surface of the stage by an infrared ray irradiating
unit provided at an inner circunference of the space

bel he. st f , flected |ight_ ,is. .
Dot RELa A0 o L e I o BR ek (Ph i rvenkioan
i.nf [ [ it f t t L |t '
L e R I e TR
[ j CI , Like,.. th ' f .
I thrﬁ Sugf% }ag@]ga%l?tei ﬁlﬁé&'leefdﬁ_gnmwl}%ree QS‘:?EL. S:’Lﬂf%]:?ngtlon

phot ographed | e o) e rnfrare y

indiBR0LRG. ALk SPIAY! Gfl FUNLNGL OD ThE pasls Bl

projection images fromthe Tnfrared rdy inmaging un
cha_trl%%tégfs OFFJI%%?QSE”Q&CPQ%%%QS i Eﬁéi c'o@i@gE Sarpcf ‘Ehgl ﬂ%l, or
|nfornaf|on of a nealum on % e stage "surtace,

nun@é-h 611 QA1 ;AL or At i};ﬂﬂinQ:red . um}cc’tﬁetnﬁieﬂdnf QEQPZH:@#] ray

indicating a contact state between t Stage surftace

abs@Rdihhe chapdibum s and. code Enfaramiign pr geggg gn.rkgge

medi um surface, and the infornmation processing un

tra@ehpyt sn@neh gk splaysafhein Nedigm st at ek pERT PREI By AN
mul ti media i nformati on, such as characters, 1 nages,

surfa¥kBthf s%yds@ﬁe ardthbedageesur Pl N0; 2004 £921242 are
PCT/ S&006/ 000219 corresponding to the code

irrb8i ot AR at BoBhsh GhrdRcenbE Ge SHLEACSy Qn AnRRLLEQN
of the stage surface.conposed of a projection panel

rayw ttediespagtuda bhevpaed eetd9AndBk teidic-spgsednchbe)Ovhe
t he stage surface.
space below the stage surface, reflected light is photographed
by an infrared ray imaging unit, and an informatioﬁ processing
unit for outputting multimedia information, such as sounds,
characters, images, moving pictures, and the 1ike, 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 linformation processing'
unit inputs positional information of a medium on the stage
surfaée, 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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[0067] As such, the code information printed on the
mediumis photographed by the infrared ray i naging
unit that is provided below the bottom surface of the

whba@egm@aid the characters, inmages or novi NOp@EHEdMbcRD0219
associated with the photographed inages are displayed
on the surface of the stage on which the nediumis

di sposed. As a result, the production of the stage
surface interlocked with the code information of the

nmedi um,.can,_be_nade. [Q068 According to the thirt
CORNRIHYIREPE O of P} h@q%[q\%émoi BAtLoRn e ihioGr At FBRILS

t put _devi dj t he thi f th t
sui o L ROTorer (b PPt FHEUF Ao P Sr b PO Ie) B =

i.nfor.mation .t hat, i ndi cates di um arrangenment on the
Pra et ioh RIS HEER SRPECE Shd PErP B0 T s B aBPPGH.

0 such he arrangenent of the nediumor the
b61%%%?§%igﬁag?rﬁﬁﬁﬁﬁﬁ%‘on is performed by the nultimedia

infqbggg'on di spl ayed on the surface of the stage,
and 't he dium can be easily operated. In addition,

h f . ) f i.sed,
26 0D 2007 625208 pCrada0erB00ard =4 BoroT ASCUEH b
o a Lot . i tra fl EIQ i | ¥ . . .S tOI‘;.]T
R e T N R

beldaPebl BHrthe dent %%'thgesEggg,rgﬁﬁl%%eac%%Eacters,

pattern.
images or moving pictures associated with the photographed

images are displayed on the surface of the stage on which the
medium is diépéged. 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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[0071] As such, the dot patterns are used, and the
i mge process and the code anal ysis can be perforned
at high speed. Further, the direction of the medi um

surface can be easily calculated and a varlety of
WOFE R #%r mat i on can be recorded on the mE§iifpo06/000219

[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
i nvention, pictures or characters may be printed on a
porftonoiand all of a top surface of the projection
panel by using an infrared ink or an infrared ray
t r ahsoetdiinggts heBtinyi atedch bypehe cinfhreaiedentaypn, in
transmtting ink may be attached to the portion and
theg|infefrmpheon oprivutf seicef arherginyg dct itddrpanépurth
[0073 As such, the pictures or the characters are
aspsrcévp W1y IngEPhtAd SHet Aede g BEf actoathere-
projection panel by using the infrared ray
traﬁg%ﬂ}%lng ink, and thus it is possible to rai se

the,stage SLLCEL conaincd (i g he UL LIEOL Bcoccas
a“d@aeﬁ‘g‘?ngé ORIEAA SN BERAIBOO0RIR T Lol i ke,

- thePd Oh&EALIAN PRAE I mtd Pn NG AHRheCEL £ e [ d LM eI NG w1 daEBGEd.
In addition, even if the infrared ray transmtting

andshegtidsy 80888 dnthinRAbDEeBS irkio EXENaN gRE makdh ima
new one.

[0072]

Acceording to a thirty seventh aspect of the invention,
in the information input and ocutput 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 infrarxed 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 poésible to
raise the stage effect combined with the multimedia

information projected from the lower side.

[0074]
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[0075] According to a thirty eighth aspect of the
invention, in the information input and output device
according to any one of the thirty fourth to thirty

weyMhbhizpspects of the invention, a frane desigeddoeio
a projection region for projecting light by the
projection unit or marks designating four corners of
the projection region may be printed on the top
surface of the projection panel or the infrared ray
transm tting sheet according to claim 37 b% USi%%v
vi sTRE dnfrafedred repPIHddmo $hert thRttBFNedr &ROVENT e
infrared ray transmtting sheet printed by the ink is
surfeegchedeaakgod ﬁ@tl%ft&rrrﬁgk G PR REESHGIuAF P s 9
all qw the projection unit to project a frame . .,
damﬁﬁaﬁcat%adalémre@t‘ﬁee?nlﬁ o EraRet KSY FRarestt gt
four corners of the projection region ontqQ the
shegf of s AAETeFanth , CHh BonEy S oY 96 PST BiYy B8 FAT d
pro'§§%$on region and a projection region of the
-proﬁ tbn i mge to be equal to each other. [0076]

B CREETIHTS 881 Bt o brol S e BAF Tha By o] et FbR™
L (N AT 7 MR
SR T TR N
BB PSEL! 90 £EBLOnLUBHELADT [ AT BB d L
profLAPEHY LAY Sha8le pLRGYCRESn ALIML 8 Mkﬁé“%e%?ﬁ%é?h&
four corners of the projection region may be printed on the
'top surface of the proiection panel or the infrared ray
transmitting sheet according to claim 37 by using visible
infraifed 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 regilon 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 £rom

the projection unit, and thus the deviation of the projection
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infrared ray transmtting sheet, and after the
correction, the infrared ray transmtting sheet can
be renoved. [0077] According to a thirty ninth aspect

wb 260h@bavention, in the information input gRgsEdédddzio
devi ce according to any one of the thirty fourth to

thirty eighth aspect of the invention, dot marks
designating four corners of a region photographing an
infrargd i mage may be printed by using an infrared ray

qgsor g ink on the.top surface of the projection
Ui Mt SP%CF ehdVEM PTOAEFALER PR rSATs Met CoRgeshedt

|nt be attached. The i nformation
5@1'16’68 %PH %t “rrg’i%e H%’é&ﬁ*n‘%?% TEGIPH WaF BT A Er # B
corpers_o the basis of the dqt narks photographed
o Flekrpal %ﬁgP{RﬂﬁCtlﬁ&yparb‘“e]t OF it o “RRBEER

e COOF gnates ar e at t he sane EC tions

ey r&r“ﬁﬁ‘h AR8t SPBET cotPery oP e Sphéto gpmeeovable

reviously stored uni t

inggBeASy DL AR ﬁlﬁ%%aﬁve%fiﬁa A ehDrgo o, IR

"'““frgﬁ""i%”?%% P B L RREE B PR RS act | g the

f our, Fers of the regi on for photographing the
inf#ared .image are previously 31 WO 2007/ 021249

PCTA«?%P&’@{%Q%Z&% 1'%: ”h%ﬂ 0,50 ﬁtgrfolt%%“ oﬂﬂerﬂ:q%%l 2h

rared ray |ng she

thedff{f@frhé)rﬂl.cm i gﬁt' 5@@'0'1& H@' (%ewy\.‘Lé{' acc%];fegﬁ%t’g@ atnt} one

proj ection pan IS dISp aye he projection “pane

of e EB%IQ%%&H‘EI’QEO qﬂfl&tyaé]ldgl{%eagséég%tf' Pl invention,

(calibration
dot marks designating four corners of a-reglon photographing

an infrared image may be prihted by using an infrared ray
absorbing ink on the top surface of the projection panel, or
a removable infrared ray transmitting sheet 'printed by the ink
may be attached. The information processing unit may
recognize coordinates of the four corners on the basis of the
“dot marks photographed by the infrared ray imaging unit, may
determine whether the coordinates are at the same locations
as information of four corners of the photographic regions
previously stored in a storage unit, and may display the result
information and instruction information on the projection
panel by the projection unit.

[0078]

As such, the dot marks instructing the four corners of

the region for photographing the infrared image are previously
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can be nmade. If the large capacity of storage unit is
provided, it is possible to automatically correct the
phot ographic region of the storage unit. Further,
whea7lohesd nfrared ray absorbing dot marks ap@p§hoso00219
printed 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 e renoved.. [ 0079 According to_ a fortieth
P“ari*pee%t 15t Fﬁ% iRﬁP@rﬁqt&?,Ll ilﬁa%%]e St Ghffat R RsUt FaMd

PR Gt S AT B ot AT T BT by

rediiRate che D BT PRehas hHiVE o g Saraen
ool S L e TR L 03 0,4 o
carPRESlaHEC S 1/ e ot IRy R e B B S P e e
it {Po PEosBiEd | Q41 £ Ohnd L LRS! IR RS AR SIS AR
redidh GRORBT 000 WS PR L eREAR e, intraned xay
absiftfifial N6t G0LR Ml MBE! BPLUCe I LBl pbbfecoPhatler

or 3¢ therypsd f&&-%Q%n%&@EEEn&“Bhé%%,dE%@&aXEQ pé&hgé%?on

char acters.
the removable infrared ray transmitting sheet, and after the

'correction, the removable infrared ray transmitting sheet can
be removed.

[00783]

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 ﬁedium.is a card for a game, the
‘moving picture indicating fire or water according to the
attribute of the card méy be projected onto the peripheral

portions of the card. Further, when the medium is a figure
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[0081] According to a forty first aspect of the
invention, in the information input and output device
according to the fortieth aspect of the invention,

W SyokB194mat i on processing unit may out put geaddifos000219
projection unit information indicating characters,

di agrans, inmages or noving pictures associated wth
the nmediumto | ocations the projection panel surface
that do not overlap a contact surface of the medi um

<doé??§%ia&f e°'*§$f§t%é%¥?5§€5%fotn{”e B BRBciisn  BaREI C LT
is 5?5%{:% 't%egéggé’énrﬁv% e Lared f ra";erﬁia%l%%ed
=xoffp de el e%%nﬁ%%#«%%écﬁsﬁte (o g e

b ;: e? d réowng pi ctures, andthellkefromthe

Y Fitef %J%ae oefr the contact surface of the medium For
exa Efi in the case of the figure, the shadowis
prof%e) e]d and the in the case of the card, the

chag act ey ﬁ%ﬁa{;ge %@% apk, .1 he gcgﬁgﬁsuheaqgvgﬁ‘elgﬁv'

pi ctures are co tl nuous mages plotted on

thePgﬁfé%gB%]gO% ccor%gﬁg 1%%&%%’%%00 d%osp%r(l:?

for@IeEﬁ%ag%%%WB e iHvéH€16§fQ£%H % xﬁﬂﬂ%ﬁx??gcQgépﬁé

device according to any one irty fourth to

un1£qm£yoﬁtﬁ§ét@%ﬂ§§b§oggctggnHﬂﬁﬁniﬁfgkmaﬂﬂﬂﬁ YA¥icating

Information indicating.a k d a shape of the
chaPBOE&M, diagrams, images or moving pictures associated

with the medium to locations the projection panel surface that
do not overlap a contact surface of the medium.

[0082]

Specifically, when the plurality of cards are disposed
on the surface of the projection panel, the multimedia
information indicating charactexrs, 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 1s 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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or a shape of the nmedium surface nmay be defined in the
code information printed on the printing surface, and
information indicating characters, diagrans, inmages

WO 26BMiRS pictures projected onto the proj efdr§boosn0o219
panel surface may be created on the basis of the

medi uminformation. [0084] |In the code information,
.medi uminformation indicating the kind or the shape

of the mediumis contained, and when the code

i nformati on isnghoto%ra hed by the |na%|ng unit, since

t he ACRPBIHRE t6r Fo8EEsSTTRPHETPEET Aifs EPF i AR EE O et D
tne | PEpRERFLAT {BBPF GXPb AUERY TP TS RPRZOFST I SRApEND!
or JE A De, outputsed, n%s°°85 3 PRa R BB Lon,
medew%'f'% agflo?lffél a%@%'ﬁ T S
o &SRR et e Re i) BCrTFGiT THunBF AT 6oie) T hhease s
i“f%%#'bgﬁ%irgl ) dedUsoPObOS T B RecTsh T SoBPT At 4
| 1nd9§ Sgb{é’%;g[n };J;gg%ﬁag%?xglé‘bf‘lgm%’%%ﬁﬁ: ovm(%""g&%t Lgg
i RN S R A T e
the|88§5508§'&ﬂﬁhe%gum 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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not becone the shadow of the figure at the tine of

being viewed froman eye line. [0087] Wen the shape

of the nmedium or the shape of the nedium surface is

woe§ed21ap the nediuminformation, an al gori t irgseos0a@19

omtted in which the imaging unit directly recognizes

the shape of the nediumfromthe projection inage.

The information that indicates the characters,

i mages, noving pictures, and the |ike having
. _considered the shapes may be di spl ayed on the gane
LREQEPRLEE™ IopBE e el 5PEINPG LOB SHTGey AT AR £8peaHCbf

the inyention, in the inforpation output device ,
upugtel, SdfRgOf ot hhePYaNS FEPBA R VSRR dfhq peitinedia
,_Jdnvention, the information processing unjt na det ect
+h gﬁmB‘ﬁéPﬁt}Ib(ﬁllcﬁtWeC%ﬂ?(Eﬁﬁ %a9189§?’g?ele%qu§‘8Vl%%

. a stage surface.on the basjs of state_information, of
D1 HE Radt it “AEALLEF THb PPRR LTI A SRESETIRF GRRE o

nal-yzes. codes, pripted _on the di um surface to,

ot S PP Ra LR S T ELr aGE O oobar Hapbgved
hpghcgtin ; a | ocation of the nediumon the projection
panel Yt he 1t or mati on processing unit may recognize
a grbg zgpping operation of the nmediumon the 35 WO
2009 % 49 PCT/ SG2006/ 000219 projection panel, that

is, a coordinate informatign_ calcul a Ny

bR S e S il o8 T s pss b o B

: : , i er i ned. 1ime.

surgQSerE?sd slﬂg'rbé el %Bg%ﬁﬁddm% 2‘&@5. £44N 0% a%%cgiglt?{m nlg%y

esi gnated reglion and/or c Nt or mat 1 on
be bRitted in which the imaging unit directly recognizes the

fro

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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recogni ze the XY coordinates and the code information.
[0089] According to a forty fourth aspect of the
invention, in the information input/output device

W6SRhhMg to the thirty fourth aspect of thgrsgaoesnoezie
invention, the information processing unit nmay detect

an operation of the nediumthat operates by a user on
a projection panel on the basis of state information
of the medium After the information processing unit
anal yzes 'codes printed on the nediumsurface to
prajpadiifop péee retihanmisantey capdubaresrynebe ridifivamasion
indicating a |l ocation of the nedium on the stage
cakgyrliaded, 1nheibgifasrsiatliontpe coess trgiaRi 2 ndie lpeprtdpn
a grid twi st operation that rotates the nediumon the
wheyees jtiepfuegidyim| deatiiepostd the aehafdnteurfiacd Saneher a
projection panel surface, such that a rotation angle
degfgnee dpatfiddvnorand/ogc e POt o Rty | Bjes hto
respect to the direction of the inmaging unit are
reqgsidacedhy ¥écerpridiadties anpreRt@di néd RO 0090]
According to a forty fifth aspect of the invention, in
the[Pﬁﬁggnation i nput / out put devi ce according to the
thirty fourth aspect of the invention, the , .
i nf 6CRAETERT &Poee'pﬁwgf%r%af@@#o%ﬁiw invention, in
PCT/ SG006/ 000219  unit may detect an.operati.on of the
Che R QRPE hhtD o et O tBY t 0TS &ﬁcgr&laé e£% u*r’?eaégl%%y
t he basis _of state informati of .the medium After
£ONRL PRPERRET o pr JEEULING- uRlE ARGPYBRE Ok g essing

ani Y4004 NS TRALUMSHTE A9 GeBRES Liat Mo LBty
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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cal cul ates XY coordi nates indicating |ocations of the
medi um on the stage surface, the infornmation
processing unit may performa circular grid sliding
WPEriEHe#? of t he nedi um surface on the projBCI$GE06/000219
panel surface, such that traces of the XY information
calculated in a predetermned tine is recognized as a
substantially circul ar shape. [0091]' According to a
forty sixth aspect of the invention, in the

uni QL TREL OO 'alg;pgg 9&%9&# odiﬁ\@h%emésferﬁd&ﬁ%to%e&%es by

thirty fourt pect e 1 nvention

a ugtfOLHBL | O Q6EESEDGyn WH gg@xg dgk eat,@n 1%@%%5‘:%5

of the nmedi um that operates user on

of @ﬁ@]n%%itlhﬁn panel- %Iﬁf@rm 2; ShAt %nalyzes

i nformati on of the nedi um ornat

cod@so}fagﬁ%éwonw tm@cﬁ‘ﬁlr&/é@§f%99% ﬁldtae I&Jbaﬁ?dgw

surface to specify the I um culates XY
cal‘?:@@.%‘ﬁleﬁ@t@%ob?éiﬁ@ﬁé@gnﬁlchgﬁﬁ% ' l%acE ohleo FRA LG Mm

the stage surface, the informalion processing unit

on e PRakRr Buarstd Al ghd - 1k Agrshaped p%tc@ssﬁﬁgo{lhwgmay
operation of the medi umon t he proj ection pane

perFuihacei rSUEY §hed si§acks opbrhheor ¥ raay ﬁé@ﬁﬁr@ surface
information calculated in a predetermned tine is

on kheoghd &tk iah pansuUbsiafddl lsycht @M rdddie c¥hape. x87
WO 2007/ 021249 PCT/ S&G006/ 000219 [0092] According to

infarhatiyn seMenihtaspeck pheddedmivert t0he id RekbBEnized
i nformati on i nput/output device according to the

as- theobytafiolaitly aspeatasfshdg=i nvention, the
i'nf ormatton-processi ng

roosgiy-

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 th.e 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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unit may detect an operation of the medi umthat

operates by a user on the projection panel surface on
the basis of state information of the medium After
woeod7mntiesomat i on processing unit anal yzes cOBEBSSG2006/000219
printed on the medium surface to specify the nmedi um
and cal cul ates XY coordinates indicating a |ocation

of the nmediumon the stage surface, the informtion
processing unit may performa grid scratching

opeigé%§E of the nediumrepetitively in a straight

[in e on the projection panel surface, such that

it ] i.zed that t f th i nf t ]

cal ST ATEAT KPoE o ek GIHERED. EPRE) & GPEatBEC T IOy
. b tiall trai ght i h . 10093 Al di
in %ge g}l??r;.};‘ll{lgtl(}fl %?é]&ﬁvﬁlet&dtg e\?hcaeogccagr Jinocij:coit%x%of%}éptgy

yelg € TAven
' ' j t Lout put devj di_ng_t '
foup B BLLE ba B (RERR et U TR Mo fmbr Bt Tt 1A

: ' i : i f '
uni PAET L. R bo B 51 ©F <A RBELA (HAcobobbe LEdym

operates b j ection

a usdt fcﬁ‘F %h%?}t:ntéébeet %nSPgﬁéftﬁrefaéenggr% ib%i%if f)!Ehgtate

medi um e I nformation processing un

inféﬁﬁéﬁ'ﬂg&‘? o%ogﬁec‘ n%fdl%hed R Ca%q%hgegﬁfg%gifo%c rEQessing

specity the nmedium an cul at es coor di nat es

Lk el LAt | i t ade. -
oni e peatkon O (ST SN e o ey

- the P@ld3640064 Q0021 Dcun PLAGLS £ NG dHYd nARY s PEI{BdRa ngl | &
tilting operation of inclining the nediumon the

locPf PR @RePBlus Uhf 868, stsldeN shbahc@ Mald ahikePm&fion

inclination of the mediumwth respect to a vertica
proté8eiff uhie 0heetd 00 aPae] skhatciirffeberat ned o ke
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 inventilon, 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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is recogni zed. [0094] According to a forty ninth
aspect of the invention, in the information
i nput / out put device according to the thirty fourth
wiop@enz1eds t he i nvention, the information propESsE206/000219
unit may detect an operation of the nmedi umthat
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

rint.ed on.the nedi um surface t ' the nmediu

f

Pr g es P e Ry RGN e 871 haF CLE TG 8P B0kt oft
o TR b R SHRE 8 P G e

. j of t j [ | ti h
e e e R A e R R L e e

iat] f. t] f t di .
ver B L P PP o Rt RemBiol Lat PERCS haer S B8
is &gégggﬁggggernined_tine is recogni zed. [0095] As
such, e Information processing unit detects

operghbhens of the mediumon the surface of the
projection panel, that is, a grid tapping operation,

a ggwomé@? tQPEr AL 1QN 3 B WAL S iggi g\%eg]ggge%%%ghg@n

grid scroll1ng operation, a gri

thepgfféﬁgggﬁélp(l%%% /oﬁan"i‘E gﬂ!ﬂ%é’B‘éEé&&?Hg ) gf'hied thi rt% o

tilting operation, a gri turnover operation, and t

foulrtk@aspBgt i &1 5 POSRIALEHO VAL VintdWgndidd PRdi8ssing

i nformati on, such as characters, diagrans, ~inages,

un i ROMA PO SI8S opBPEL 1€ dff ke HOALuwhSciRsS APedbedshih
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 _
ratioc 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
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t he above-descri bed operations and displayed on the
surface of the projection panel. A variety of stage
effects can be achieved. [0096] According to a
wohearetihssaspect of the invention, in the i nforsekianoz19
i nput/out put device according to the forty eighth or
forty ninth aspect of the invention, the information
processing unit may performthe operation of the
medi um according to the forty eighth or forty ninth
asp ¢t of the  invention, such that characters, .
SCIAtEGr s CRGTRGeS or odFHY tPLELDE e SREEALESPBoNdi NBFEO
the code informatign are projected ,onto a region of
turneye), YA T IR paRel thtirlide FROMWASCROT P Lheai tATY
surface i.s turned over, by neans of the projection
theuﬁﬂ%l.%lmﬁée©7fﬂﬁsfm%%| SUGhhét (R TRsdeGRY | §139EaP
.__such as the trunp, the i e of the portion turped
iMagrEr RO FE SUr e o b Ky BPREHI%RT Bankt kI AER
or, nunerical, values of .the c .printe at _corners of
the ROy e e BBRF S S on LB PRGH o G RS EacS
j ection panel _surface where the diu urface
or Fh EEI S0P Frath Lo RetEt okl B RS SR R B
acndLsplay stage effect on the projection panel surface
acconmpanied with the card 40 WO 2007/021249

PCT/§§&QP6/000219 operation by the player. [0098]
Accgrdlng to a fifty first aspect of the invention, in

: E:Aifgé%i'}?gt L8 1R B QU RUE A8 GE BEELLAI NG, ERe
information_ipput/output device according to th? forty eighth
or forty ninth aspect of the invention, the information
processing unit may perform the operation of the medium
according to the forty eighth or forty ninth aspect of the
invention, such that characters, diagrams, images or moving
pictures corresponding to the code information are projected
onto a region of the projection panel surface from which the
medium surface is turned over, by means of the projection unit.

(00971

For example, when the medium is a card, such as the trump,
the image of the portion turned ovef 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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eighth or forty ninth aspect of the invention, the
inclination according to the forty ei ghth aspect of
the invention or the area ratio according to the
wonogr/opi2ete h aspect of the invention nay be penegicmoio
by brightness of the infrared i nage obtai ned by
phot ogr aphi ng a regi on where the nediumis turned over
the stage surface, by nmeans of the imaging unit.
[0099] When the nmedium surface is tilted fromthe
opdifj M benthPanelyesur f ace, or when the portion of the
mediumis turned over fromthe projection pane
surfl@apegjt he brightness region of the photographed
i mages or the shape of the .brightness and the
. dar eessdbyg tieal Fagl NG 1WRit 2 8 Sc19F0URL | dhoeardige., The
i nformati on processing unit recogni zes the state or
theshaperedtidhenditi ghtt segandéni ddechhbat ol aphidragety
As a result, the inclination of the nmedium and the
eldght] onedrdiyrecithofspe POF i in®dnd gt theaGhcavahtion
medi um surface, and the size thereof can be
acaugeidgai zedthd G260y eiAeaoy dspgby,off khwalyv&gr #die or the
mul timedia information indicating characters, the
aredi agtameccohdingragese fdetyavhig aspeet Wieshe angdehieon
i ke displayed on the surface of the 41 WO 2007/021249
ma yPGT /xSCRQ06 £ 60 B 19 1 girtojeaet 6D rthpaiel rdredatcay«abteainkth
the recogni zed result, it is possible to raise the
by shapegedfleioty aitdyicespeete tiha hediph dyeturf@d @bjer 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 wvarying 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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According to a fifty second aspect of the invention,
in the information input/output device according to
the forty eighth aspect of the invention or the forty
wonthozzpect of the invention, the operati orcwécibmoozio
medi um according to any one of the forty third to
forty ninth aspects of the invention nay be based on
the recognition of the nunmber of tines or speed of
the operation repeated at a predeterm ned tine. [0102]
proﬁ%cﬂﬂgn’ a%eqrirq éc%%@hglgcggﬁrt%t %anre%o%yige&\é\:ne%hlt, it
peration, a grid sliding operation, “a gria scrollTng
15 QRELALEANEOAOTLL LiSCTALEN NG QRET ALLAN, 8o 00 Oy oy
tilting operation, "a gri turnover operation, and fe
plakkke are repeated, and it is possible to vary the
fmul timedia information, such as characters, diagrans,
i maggsg ovi ng pictures, and the |ike, displayed on
the surface of the projection panel by the nunber of
i MEgcolalfif tbepelicki ok Alnd NE,OPETA LAD A8y,
operation ‘speed. Therefore, FEoTs p035|ﬁle torais
thet heretagei &i f \ e t iPLAYEN + 1L O
o e R e T s o R TRt B T

eighbR s QrdTRId ORI PRV AOUPWL BN £8-BF CRLENNGshOE Ner
forty 42 WD 2007/021249 . PCT/ S&006/000219 third to

thef Ofivyniidt,h tasPEELSafod N kALERALE Oln 4&%&1&%@%5 of, pF
the nedi um according to any one of the forty fhird to

onefdff the sREONEREERRE SoPly WA thNYSH N cFBhDEnPasefoON
a history stored in a storage unit.

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

in
e

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 vary 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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[0104] According to a fifty fourth aspect of the
invention, there is provided an information output
device in which a nedium is disposed on a stage
wordoaor2in a state where the nediumis opposit/a:206/000219
t he stage surface, the nmedium where dot patterns are
printed on a nedium surface on the basis of a
predetermned rule, the dot patterns are read by an

i magi ng unit di sposed in a space bel ow t he st age,

thl%d@OV% O%thcg%%g:q; O tal ne&pr?r om ?S t&hnd §ragton

direction he anafyze

of Eﬁélﬂdetdl%ghéé‘@oﬂﬁt ﬁ%t 81‘1@3)%0%?1‘% h;gghﬂc?’{‘o. fifty

phot ogr a al ne gl ng un

secogeaggp%%soéf the ﬁf,‘g@h@mmﬂag%@e Fat e@i@@&&ﬁy&@&&

defined by XY coordinates a

i bNERLPRGL O cor responding to the calculated results
is outputted. Further, the imaging unit detects

bri ghtmess of each plxel or a pixel group anong pi xel
natrlces of the predeterm ned nunber, and recognizes

a sRape-Pind he redicylp en.the Pasis Q)ff 3R &ﬁbeaflal

pi xel group whose brightness is equal to or nore than

thede QlOY+ O &?Ent@fﬁ%rﬂoﬂ%ﬁ@devi@éQﬁ]wktb‘%‘:& AbdPard O
a fifty fifth aspect of the invention, in

is dIdErdEt bana Ay sdeviee lacgog@ﬁegwhertehalé &nfeaxum is
fourth 43 WD 2007/ 021249 PCT/ SG&2006/ 000219 aspect of

~oppbBeté NuefthieOBtadd&ureeegni eies miRduiMiiBYe RR taps Bt &kns
[0106] According to a fifty sixth aspect of the

areipnentddosh almedilie s pfocdBhi @ BYt Pl flgWreasace0iflidg
to the fifty-fourth
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 dis 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 thé
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)]

Accorxding to a fifty fifth aspect of the invention, in

the information output device according to the fifty fourth
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aspect of the invention, the recognized nedi um may be
a fingertip of an operator or a player. [0107]
According to a fifty seventh aspect of the invention,
WD 2bdr@2i20d or mat i on out put devi ce accordi ng tBPCESY2005020219
of fifty fourth to fifty sixth aspects of the
invention, the centroid of the nmedium nay be
cal cul ated by a nedi um shape recogni zing imge from
the imaging unit, and an operation corresponding to
I ; of the centroid may b tformed, [0108
2O i s eRk Spove st Trrr et el B pRc aRh.
invqﬂhk%n, the operation history of the grid tapping
operatlo%, the grid tw st operation, the grid sliding
operat.i . ri C l.in ration,.the grid .
cor Rerinb 6o 3 eSechipllol Bo8REI KB PG ST the
ik AL ROURT t4eQ ce? lJ k8 (hs 8 |
P e R o PRI R ee e R 5, shE EHA SR
and: the ti pedia; iof orymat i gn i ndj catjng. ters
_asdiagrans?y%nagggﬁéﬁggﬁn%ﬂ%i%%ﬁ?%@gkgﬁdh?%g&Fﬁ&%& 5%a
rif SRRy ed an opbe. sy face phatbe projection panel is
Ig%rié' by theO%onbination Bo?ygﬁe operations. As a
resylgtio7it is possible - to raise the stage effect with
respect to the player. 44 WO 2007/021249
PCThee0064 9002 19 £iAdvantageiofadhe ! pyentd ond1iq8h,
According to the invention, it is possible to achieve
in @?eltihﬁ-fﬂﬁﬂ‘m:ﬁ@ﬁ QUIRU adeviLackh rihh g o hiey Iopkos et iren
0 e
fourth to fifty sixth aspects of the invention, the centroid

of the medium may be calculated by a medium shape recognizing
image from the imagir}g_ 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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medi um di sposed on the stage surface can be surely or
efficiently read, and the stage effect and the
security can be raised. Brief Description of the
vipaswi7oge49 [ 0110] Fig. 1 is a perspective Vi eNgT/SG2006/000219
illustrating a card gane machine according to a first
enbodi nrent of the invention. Fig. 2 is a block
diagramillustrating 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
AdtageMbe- 1 Re IR Qek diagramillustrating another
exanpl e o% a systemstructure of a card game nmachi ne
of tlaggbpvention. Fig. 6Ais a diagramillustrating a
caré arrangenent panel in which printing is perforned
on ' 0 u . t.he. I nt .
S L A
an AhFBRESHEIN u e !
S B R %Pg%]%%ar?l%d Be e
medibhUsifidsRe L aﬁﬂeargt%%e”&ﬂfweéaﬁ nbﬂh'ﬂkeolf_y (BE

printing is perfornmed on-an entire top surface
effeafidntay raNGEMBAl PROEL oMLY k! USh rt‘f’}{ee-%e%_uritzncan

| ongi tudi nal cross-sectional view illustrating
be enlaeged cross-sectional structure of the card
arrangenent panel, Fig. 6Cis a diagram illustrating

a card arrangenment panel in which printing is

Brief Description of the Drawings

[0110}

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

Fig. 2 isablock diagram illustrating a system structure
of a card game machine.

Fig. 3isablock diagramillustrating 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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performed on an entire top surface of the card
arrangenent panel, which illustrates a plan view of
the card arrangenent panel from an upper side. Fig. 7
wo ap7aziagr am i |l [ ustrating a card arrangenent PEESEI006/000219
whose bottom surface is provided with an IR filter or
a color filter. Fig. 8 is a diagramillustrating a
state in which ganes are actually perforned by using
a plurality of card game nmmchines. Fig. 9 is a

a BEAEGPARTI VB AWy UStEAld NG & LALd 0318, MBGRI NG i ch

according to a second enbodi nent "of the"invention.

priiging Qs pedrbongh taiNaleti08S +3BCLLPPALe WiBWhe card
illustrating a casing of a card gane nmachi ne accordi ng

artangemen@CoghRNhodiymrt, of; thedavention. Fgyichhshsaa
plan view illustrating a card ganme nmachi ne accordi ng

- crddx-&esecond1 &R NRRY ok shhed SyeMdRN-Wen dd.ewed a1
froman upper side. Fig. 12 is a bl ock diagram

stiddtusier af itM@ a8y SaMfngeheHelpe10f FagCasd 198 R agram
machi ne. 46 WD 2007/ 021249 PCT/ SG2006/ 000219 Fi g. 13

illiwtaabliagkadtagh s tdqesionat bRged $yShEnStydeiune 9k
a card gane machine. Fig. 14A is a di agram
perfldrustirat &mgnai eardpanirgeenthe Ranalairanylnéht panel,
printing is perforned on an entire top surface of the
whicdr dlansangesent planelicwho£ithd loastr at sngenplrah peinew
of the card arrangenent panel from an upper side, and
fromi gn tBBer side.

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

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

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

Fig. 10 is a 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 sida.

Fig. 12 is a block diagram i1llustrating a system

structure of a card game machine.
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iIs a diagramillustrating a card arrangenment panel in
which printing is performed on an entire top surface
of the card arrangenent panel, which illustrates a

. woamTeeew of the card arrangenent panel froPCESG0pI@®0219
side. Fig. 15Ais a diagramillustrating a card
arrangenent panel in which printing is perforned on
an entire top surface of the card arrangenent panel,
which illustrates a plan view of the card arrangenent
Paneli gl ofs ansuRPek) sl fieq A0CL 1 911d2Pral fof 01 A9:RMh

[
illustrating a card arrangenent pane

L+0fd [ o) - entire top surface of the
stPEANINGfl § PEREOL LR el%%h\%ﬁ.@. P

card arrangenent” pan Ich illustrates a plan view
of g caufl ;ard aNISHERL ; PANA! I anUpRe ls%'rg%
Fig. 16 is aldi agr a% I IJl"st)t ratrlar11:gr§}(Pl ngeggr%glger 0 amgg%:

RAL Earhi FH @rihfihs i i ew dJJwystrati
paifl L8N i rihEing AN pEOLAHARH ol S driediR £8) AGAR.

of:H%ei§a§dCHﬁHHﬁ§@ﬂeék;§£ﬁéﬂi %ﬂiéﬁrf!§ﬁ§g¥gté§faa§ian view

information dot. Fig. 19 is a diagramillustrating an

of @Xang &y foraﬂgelﬂgnﬁ/@aggg Q%124 %pf%gy §£@Q,O Q{n@ogj?cjl-.g 148

informati on dot and bit display of data define

is therabkam i F @t 2A S a?‘ceﬁﬂ:@%&%@n&leﬂéﬁ:r ghhE80 BN which
exanple of an information dot and bit display of data

pridefinged st Berebraed oM Rnich kUSt 6Bt 88r Fa EASE: ithaMdiagh
two dots are arranged, Fig. 20B is a diagram

arddrigesienat bage BN wexarpl BLgdt @ dsnk os 1t ivarwdet tandakit

_ di spl ay of data defined therefrom which illustrates
arrangeinent 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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a case in which four dots are arranged, Fig. 20Cis a
diagram illustrating an exanple of an information dot
and bit display of data defined therefrom which
wOkugwerRies a case in which five dots are apCESIGEC/000219
Fig. 21Ais a diagramillustrating a nodification of a
dot pattern, which illustrates a case in which six
information bits are arranged, Fig. 21B is a diagram
illustrating a nodification of a dot pattern, which

intddaigtibat 88 aar&giﬁﬂ 'al\a/ggsg ofl g g Q map eﬂeMéon@f e

arranged, 1ICis a gram Iustrat i ng

rdeFflbcabb@n Qf a 99&:%@1%{5&%& %éhgaﬂéeéf an

case in which tme ve“Intformation bits are ranged

1nf.FdJ:9rat;2Lg>P St ath %QJta'H pllH?t bRt 0. dadRd|dd q:@l‘é'r%@roﬁf

a dot pattern, which 111 rates a case I n

whild¥ 1§ Yusi e s- hnfordvati on b ﬁ:%oacﬁ@cémﬁ@ngﬁqand:elcg 724,

is a diagramillustrating a case iIn

20m5ped Eh&@%én@ﬂl@ﬁstfé@fﬁ@%h%a@@l%f ANOEREMmd Sion dot

changed to define a block direction, in dot patterns

ancs BOWNidp1Eh0Ss dfka WRr2ded F’dlﬂare%}olms fnbRgrnaMstrates
illustrating a case in which a 48 WO 2007/021249

a cRE3/ HCE2006H 0021 YotsPeed fa!r‘i@‘h?@ﬂ ofi ¢ NbetndgiLaidgtam
arrangenent is changed to ine a block direction,

illvetdat ipRlEhnee REMSTOWE LA iﬂf@&mal@oh%@cla_n)dnbﬁﬂ"_dlsplay
illustrates arrangenent of information bit. Fig. 24A

of Hsta dHfgkaNMhétestidmmt Wigch CRIWs1SAGd A afarith wgane
machi ne, which illustrates a back surface of a card,

fivandotFi gre 24Rargred.di agramillustrating a card used in
a card gane

F'ig. 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. 21iC is a diagram
illustrating a modification of a dot pattern, which
illustrates a case in which twelve information bits are
arranged, Fig. 21D is a diagram illustrating a modification
of a dot pattern, which illustrates a case in which thirty sixth
information bits are arranged.

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

to 21,

Fig. 23 is a diagram illustrating a case in which a
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machi ne, which illustrates a case in which a |ocation
and a direction of the card are changed by card

novenment. Fig. 25A is a diagramillustrating a card
woed7iozze card ganme nachi ne, which ill ustr ateEssaomaoke9

surface of a card, and Fig. 25B is a diagram
illustrating a card used in a card gane nmachi ne,
which illustrates a case in which a | ocation and a
direction of the card are changed by card novenent.

spddi®ica®ibs & dﬂr%&ﬁ@tk%buﬁgﬁ %%{%ﬁ%m%%'{hgg Bfanged to

calculating an angle a car Figs. 24 and” 25.

de i@ a241bSk YideBBIANA) |14 URNS BLRO-fs CHAUSRIAFiBs 2 16
card gane machine. Fig. 28 i's a plan view

to i2hl ught ahi MO Atshake LPrW SR %2k HrhSni 5R038d on a
card arrangenent panel, when viewed from an upper

Si d@igFiEQl-A 29 4 & &g HRgnanstLhustd atdNg anebmage thad
is obtained by photographing a card di sposed on a

ganeahScRIdaNgeEnt 11p8RehthY H$hRY #5805 Wlichral Sag
30 is a diagramillustrating a nethod of determ ning

Figwhgi® & GadihgbinSi 8106t Pdtingt8 VO 2QQ2E002124%ard game
PCT/ SG2006/ 000219 Fig. 31 is a diagramillustrating a

machehbodwiofcranal vzt Agt8s codeRf ia S &h F1Gcad2ochSand a
diagramillustrating a nethod of recognizing a

dirkotatnost ad aardangte ehamwgeing. chirg. mdBeméntd. di agram
illustrating a nmethod of calculating a noved angle
andFag navadi saanditigraMenl asptalyetg AOMaS] asedrih a card
game machine, which illustrates a back surface of a card, and
Fig. 25B is—_a- d—i_agram 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 adiagram illustrating a method of determining

where a card exists or not.
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Fig. 3dAis a diagramillustrating a case in which a
trace of a card is used as a paraneter, which
illustrates a case in which a card is noved in a
wobkeoudrizeal shape, and Fig. 34B is a di agr am1/sG2006/000219
illustrating a case in which a trace of a card is
used as a paraneter, which illustrates a case in which
a card is noved in a rectangular shape. Fig. 35 is a
diagramillustrating a state in which a game is
act UBl9 y 33ets or dbalotan ddlngteatplny al héyhal ofasch gaig
machines. Fig. 36 is a perspective viewillustrating a
2 8979 Yarfe cagschi ne in which only one sensor is
provi ded and an inmage is displayed on a card
ar r dngenat spafdgram §ll et iat imd @ngikhudiofatecognizing
cross-sectional view illustrating a card gane nachine
a Leedrifithgndo aanaegbodifrentcardf the i nvention which is
shown in_Fig. 36. Fig. 38 is a |ongitudina
cr 095 % ett L Efaflizgram 11 1uistatdniorynetbad o fgane-uiedhinge
aCcording to anot her enbodi nent of the invention
a mgficchare e feinaine Edyangent Fiwgen3s pkayendiragean card.
illystratjng a display exanple of 50 WO 2007/021249
PCT/4€2008) 6BORITaR § e raitd puay edserd nawltigida trace
&Earran%enent anel , and an operation of a player. Figs.
- FOATERd- 4 UBeHrES Gi BRFAME9Y.| wBirhtd Hy sk reded gagase in
whﬂﬁyhigg in which a nmonitor is disposed to be.inclingd
At £he TS Ge™3Yed i ayerlindrgcalophare o apidaRivi 3B 1s
i.lL.lustrating a card ame machine, and Fig. 40Bis a
a qlgﬁéﬁFua#¥E§kEﬁﬁiﬁg_geg?§%r%ﬂ which a tracegof a card is
used as a parameter, which illustrates a case in which a card
is moved in a rectangular shape.
Fig. 35 is a diagram illustrating a state in which a game
is actually performed by using a plurality of card game

‘machines,

Fig. 36 is a perspective view iliustrating 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. 3e6.

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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view illustrating a card gane machine. Fig. 41 is a

perspective viewillustrating a card gane nachine
according to anot her enbodi nent of the invention in
whe@hvoaz2@ensor noves onto a rail. Fig. 42 i SPE/SG2006/000219
perspective view illustrating a card ganme nmachine

accordi ng to anot her enbodi nent of the invention in
which an infrared scanner is used. Fig. 43 is a
diagramillustrating a card gane machine according to
5 cB??EtcaQE atLJ}%anMQHE F)gﬂe%!ach@ drroperation
connected to a television nonitor and in which a gane
of kSp1RgLfarmed by arranging a card on a table. Fig. 44
is adiagramillustrating a card game nachine

accza{@é'.ng;ohoaﬁ@Qtolﬁeéreem@aemﬁgti1qfustt@%thgg%1tciage hch

is connected to a televiSion nonitor and in which a
macHAB 15 wHRISH Qrimt vt assdalfddy Whi sh dhoardd 8t the
inserted into a card inserting slot. Fig. 45 is a
siddi @grapn bt UstFatl | Bon & CArsh HaRE Fachi Ne: r ACGRY di Bed O
anot her enbodi ment of the invention which is
gameGiQGiR] tAdariel aubsi On MR OEd ANl iIdkowhi-eboai gaume
is 51 WO 2007/021249 PCT/ SG006/ 000219 perfornmed in
vieR SlBE€cidtiMY Ghcar@agahdass®snkhrough a slit. Fig..
46 is a diagramillustrating a card gane nmachi ne
acceigli ng ie aneheecenbodiimntilobsthetinyentzen ghheh
is connected to a television nonitor and in which a
machan® ascofbfcotpeanéthexr shat@imenwoitle davdntson in
inserted into a card inserting slot.
which a sensor moves onte a rail.

an

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

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

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

Fig. 45 is a diagram illustrating a card game machine
according to another embodiment of the invention which is

connected to a television monitor and in which a game is
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Fig. 47 is a first diagramillustrating 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
wWodegnonk4sa card. Fig. 48 is a second di agr anrCT/SG2006/000219
illustrating a card gane nmachi ne according 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

pePidii@ld 1Y OfsSheets Qi‘u&?réj%a% a§é£‘y'%@b§%¥.3'aysi§@d

in a card gane nachi ne. PE"% di agra

i 11 ygiyr agbngs @Hl@@ﬂ:éﬁr{‘ﬁlﬁtr_@tlﬂ ugaldty Rhesheeh snof

cards. Fig. is adiagramillustrating a printing
acddrdli®gOfo Q%tﬁéﬂ&ﬁlﬂédﬂer& CAY ¢ Han 1‘&1‘&@n@§§ﬂ”@hi8ﬁ‘ of

performng reading by overlapping. Fig. 52 is a

cored@eaMtbl LUH13L1BgoR hEADSHAT SN LArEh £85€ Qfnd NEs
assunption of performng reading by overlapping. Fig.

peFdrin®daiRe! SRACLI V€ MW andas %O%Séf-‘@é& Oftilo Wi B¥rd
illustrating a stage in a case in which a nediumis

inss@ttihg 8lof) gure. 52 WD 2007/ 021249 PCT/ SG006/ 000219
Fig. 54 is a graph illustrating the difference between

i nf Faged47 ays aBseipét VildgQfn tiwaukicREs 184 AnksrdFh8me
55 is a diagramillustrating a recognition state of a

maciidhepatterdiddiat HEEBheNamdlBRhksti 6F | te USREnitAohl gn
54. Fig. 56 is a graph illustrating three kinds of

whijchks dhoseaipeain Waveliepgsdd chramasiheslisksC6fas ecard.
different from one

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

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

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

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

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

Fig. 53 is a perspective view and a cross—~sectional view

illustrating a stage in a case in which a medium is set to a

figure.
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another. Fig. 57 is a first diagramillustrating a
recognition state of a dot pattern that uses
characteristic ink shommn in Fig. 56. Fig. 58 is a
weecwndziddsagram il lustrating a recogniti on SPGEI/S:2006/000219
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 wavel engths are different

fromjgachy qtshery, ﬂl’gilﬁgsjc:?a‘g:%r( . gﬁ%f@i%@éﬂce between

illustrating a recognition a a dot pattern

infiRaledUsas SHAARLSARS! bE LK SHAW Jininkkg. 59. Fig.

61 is a second diagramillustrating a recognition

statreq0fs@ doty pakbesh fhalsusesngharactfyiisticg Lhkee
shown in Fig. 59. Fig. 62 is a graph illustrating

of ghafapheté sl ithstfsddVona khBdsy Oft ks Whese; L nfirar ed.

absorbing rates and peak wavel engths are different

froeygadds 0§ Befraph3i W A0QK10:2144% PETh 2206/ 100QR e

Fig. 63 is a first diagramillustrating a recognition
peadt at&veleraytlhot clpatd &fdy itk sUsgse CRAFAELERE Stronl Nkne

shown in Fig. 62. Fig. 64 is a second di agram
anoithkeustrating a recognition state of a dot pattern
that uses characteristic ink shown in Fig. 62.

Fig. 57 is a first diagram illustrating a recognition
- state of a dot pattern that uses characteristic ink shown in
Fig. b56..

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. 58.

Fig. 62 is a graph illustrating characteristics of two

kinds of inks whose infrared absorbing rates and peak

wavelengths are different from each other.
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Fig. 65 is a diagramillustrating characteristic of

two. Kkinds of inks whose peak wavel ength
characteristics are different fromeach other, and
whasaotiesd stic of an infrared ray transm ttrPamseaoan0o2t9
of afilter. Fig. 66 is a first diagramillustrating a
recognition state of a dot pattern that uses
characteristic ink shomm in Fig. 65. Fig. 67 is a
second diagramillustrating a recognition state of a

dOt Fﬁlgtth{i n; 4 r&atfﬁ%’ésd%lb%’a?ncﬁﬁi Ev‘c&tir% = hawg hﬂtion

Fig. 68 1s a |agran1| ustr ng a c seln

sta‘Mé' 6B & qseEUELLYn Itsnartau§@9 &»sr%%lt%%gg%yun@@ﬂbmg in

dots by inks having different infrare bsor bi ng
Fig.alees. Fig. 69 is a diagramillustrating a case in
which an RFID is built in a card where a dot pattern

is togesh il 8. sQrSa8agEA9aMLLE BRG] RYBGARS oM N
which a magnetic recording portion is provid 3 on a

sta%éfngkaQ.§a€@érnﬁ§k&eﬁ9eéQﬂﬁﬁ%@%@rlgtgc:ﬁﬁcbﬁoﬁn in
diagramillustrating a case in which an IC 54

. Fig2087/ 021249 PCT/ SGR006/ 000219 chip is built in a card
where a dot pattern is fornmed. Fig. 72 is a diagram

i I msgrads ng 2 dvagkamiVolietr gafEng BaGREBEtDaEi ISESLRS
dot pattern. Fig. 73 is a cross-sectional view

kintdkl| ust ratkagwho Pt aBeak Olvage SEAGEH Obhar¥8ekr AsiMile gaae

machi ne shown in Fig. 72. Fig. 74 is a diagram
dififkkast riatimgaahcaitlkmsandecafratedisttic of an infrared
iay transmitting rate of a filter.

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

Fig. 67 is a second diégram iilustrating & 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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used in the invention in which code information is
printed on a portion facing a projection panel by

using infrared ray absorbing ink. Fig. 75 is a
wenrepecRive view illustrating a card gane nECHSEM06/000219
according to an enbodi nent of the invention. Fig. 76

is a perspective viewillustrating 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

on 63 PHGH Pt PR  olf o melagnd o
tiLye, Vi j 1l ustrati ti f d
et SRR e, Y ) L L9008 P 9P BB e

Lnventio i n_whi a rtion of a stage is used as a
maﬁ%ﬁ%ee%bﬁgnu?%%i%ﬁﬁﬂbpaggBF%jection panel and an

i nf hot hi ion. Fig. 78 | di
1 BT al] g B G aRebehaton un ael et bl ol
' ' I [ timedi [ tion,
S R B T St i e CEER
= p , . trati .
Panel s Pt %8, 0 0ha0t oL LSSl 00 B0 oPRE RS
uselN; YRiHEH ifAvBLPL &5 ti'no{vlh:?fﬂp %lo LS; rgf g:%qm%ﬁ:q c:v'nnFL % : pa_lriln%\é%r on
half serving as an 1 nfrared ray photographic region
a i ] g . | n | T d
2R 28°Rhr e IV Rl B L RARGE e O0. <8P
absdkBghgm k! ustrating a card disposed on a projection

regi on where a region for displaying nultinedia
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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information is determ ned and divided by arbitrarily
perform ng non-projection/infrared ray transmtting
printing, and nmultinedia information associated with
wheoocaridy Fig. 81 is a diagramillustrating mr/s8G2006/000219
sectional structure of a projection region, a
sem -projection region, and a non-projection region
in a projection panel. Fig. 82 is a diagram
illustrating a structure of a projection panel where
a projection region designating frame and an
stagRotbEPaphicngr P HRE I UhPebet dét 3%1%1 iphPId dPEepriditied
SQ as to correct a deviation of a projection panel
SCINipH P2sPedfirepca PHojREGEETARY ar9HorafBl fANEIRET
Fig. 83 is a diagramillustrati n% a frame and_a, mark
halfpSgrviftea$HPoPERIFH KUt TRETPR RGP ST e h 3o hgr k
. .and a frane for designating a projection region
inferEpeitRd by a projector. Fig. 84 is a diagram
i1l ust r%ti ng &Eri,nti n%o(or projection) of a dot mark
f or FHRsi®Gndf i n G TRt bYFHPRTE "I BgFOTF FHEPE§FpHeF

h n infrared canmera, and a%cs)){ r rojected for
progéePlet (ieten v horer Fecepon 1410t FIoFioNLnR Bul gonrdlen
._diagramillustrating a state i i ch score, SGJ.EJV\él)y
Lnc5a95 531 046 PEFf SEBO0BT 000 L0 or E dpaPAnetEr vaTT
er?ergfﬁer%tiD & ccr.don?i J:fi ggrre d'g osed.an a . ...
pexfOETENG Aol BAnLTCt ©HIHFayea "N S Iof cori P pHRelne:
andvgﬁigimeac%i,%l qln%grranfii:ggatéosnocolfataedcva\r%'.ghp\[_h@? (Eal\ .re' Fig.
. 8o 1S a Iagram i usralngastaelnv\,hlc a

shagoyy 81 WLl LAmR 19200 O A WAL G (RA0SELu O A

projection ~ panel”is- displayed.
of a projection region, a semi-projection region, and a
non-projection region in a projection panel.

Fig. 82 is a diagram illustrating a structure of a
projection panel where a projection region designating frame
- and an photographing location correcticn 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 dillustrating 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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Fig. 87 is a subsequently disposed |ocation or an
operation instruction is displayed froma card or a
figure disposed on an operation panel. Fig. 88 is a
wloagrramnid | ustrating a grid tappi ng operatien/$drass 00219
operates a card or a figure disposed on a projection
panel. Fig. 89 is a diagramillustrating a grid
twisting operation that operates a card or a figure

di sposed on a projection panel. Fig. 90 is a diagram

OF BRI TR BV ST & C5RT St FORTNGPPorey.
on St ALAM LSRR & 110 S0l By e,
o BePReSTHIRIS  Eute 92 Lochdigoram 1 ustrating
[ 9455, hP0RCE 0 8sP0h 56 O B 4 B on.
on B/ RARI0C T SRAPELUZAT, . LB 0BETH 2 3,600

i ght n infrared i mage obtai ned by
pa plog%ggggﬁ%%gfé; grid tilt operation state and an i nage

Cogr aph | an i
panl Sinode odt uriairtaes 1E SRARRGC-AEANE

'opéyaﬁggﬂnﬁhgkfﬁgffgﬂ'ﬂ% @i%%hgyéHrEE%%”a card or a figure

disposed on an operation panel.

~ Fig:_“§8‘i§_ a }jiagranl ;llustrating' a grid tapping
operation that operates a card or a figure disposed on a
projection panel.

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

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

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

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

projection panel.

Fig. 93 is a diagram illustrating a grid tilt operation
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operation that operates a card or a figure disposed on
a projection panel, and brightness of an infrared

i mage obtained by photographing a grid turnover
wpesebziam state and an i mage projected ont oP@EI/SE2YIGIN0219
of a surface of a projection panel whose nedi um
surface is reversed. Fig. 95 is a diagramillustrating
a format and a code thereof in a case in which nedium
kinds, quality of a material of a nedium a nmedium a

rface,..and other_ inforpmation e

f Tedi -
OB TR0 7 & HC G S4PRAP PR St PEOT G LAY BRAAE o
' t hat _i.s_defi.ned b dot de of Fig..95.
S e R R T R S R S
N L2] f di um_di t
o P Ol e S A T IRI SO PR g R Rt ot bt
x LZI : f dj di d t
o T Taeact Bt F VDU OEaP Py ho S TRV BREFBTE o
reve@idld] <First Enbodinent: Multisensor Gane Machine>
58 WO 2007/ 021249 PCT/ SG2006/ 000219 Figs. 1 to 8 are

3 71021249 | 9 F .
2 TPl oot rent P Thor | RvenT a1 050y Erghoes

___________________ spedatt oAt tML?WoE!é Lystsati @;Q_’?]@nop U é'e%iL??g@g? ance of AL

card gane nmachine in which a plura ensors are

profespo§edank?l g brightness of an infrared image obtained

by photographing a grid turnover operation state and an image
projected onto a region of a surface of a projection panel whose
medium surface is reversed.

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

Fig. 96 is a diagram illustrating an example of a medium

that is defined by a dot code of Fig. 95.

Fig. 97 is a diagram illustrating a method of recognizing

-a shape of a medium disposed on a stage surface.

Fig. 98 is a diagramillustrating a2 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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The card game machi ne includes a card arrangenent
panel on which cards held by a player are arranged.
The card arrangenent panel has sixteen readi ng hol es
waaido7ariesopr ovi ded for making a sensor of a EEMEERL06/000219
unit (which will be described in detail bel ow)
irradiating light. Further, the card arrangenent
panel further has a display on which a progress
situation of a gane is displayed, and a speaker that
outputs _nusic or_sounds. [0114] Further, in the card
gane* Hachithe® 2spiegnavadddrstnrELn9 §r@ sk BRSREh Hife
sensor units_are connected to a dot code, output
aCCE’GH%P%l Y9 iy ST ERPSEGRSRE 19N e AREBSBRE D which wi l |
be f?if#ibed bel ow. Furthernore, the dot code out put
con ng unit is connected to a gane m croprocessor

' d th mcr , it t ed
Lo FhE dh Spihy ~oan e  CHRRWER o0 1570 Gbbos < Gr
bl ock di L1l ustrat| e of 59 WO
°% 30597 0219%0 BCTS006/BOB21S B1HEr §t PAcEEPRIET Hie

. grd game nachine, which illustrates a state in which
dlsé sedy. .
ssential elenments of the card gane machine are

conggfifp to one another through the HuB unit. [0116]
As descri bed above, in the card ganme machi ne, the

SIXEEEN o RERSAL UG 5o %rx}%égl%lt%‘éi ge 'rdT%Iteia%gseirrﬁpgﬁg%neal

sensor unit are connec 0 one an ert
on %@Qbﬁ'égggscqghﬁlﬁ% 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 light. Further, the card
érrangement 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 senscr units
are provided. The sensor units are connected to a dot code
output controlling unit through a LAN or HuB unit, which will
be described below. Furthermore, the dot code output
controlling uqit is connected to a game microprocessor unit,
and the game microprocessor unit is connected to the display
and the speaker.

[0115]

Fig. 2 is a block diagram illustrating an example of an
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connected to the dot code output controlling unit
through the HuB unit. Further, the dot code out put
controlling unit is connected to the gane

WD gooepIi@essor unit, and the ganme m cropr ocESIST2006M08219
Is connected to the display and the speaker. [0117]
Figs. 3 and 4 are block diagrans illustrating a
structure of the sensor unit. [0118] Fig. 3 is a
diagran1i||ustrating a case in which the sensor and a

mrﬂ%ﬁ‘:{s %%ti%s%rf 3 gérg”%ﬁ:%‘%m%é‘%iﬁde L, 2GR ERES
A n "t
t t rf f th
& St el wh&g%se%%’%ﬁtar%s peﬂsfn Figfpstzv %‘%%d E%awee?lecﬁme
ht s S of the se E% ggor uni t

arrll\c/%[gjqec a9 e PO EF EPJéou owhc?eglpg3 ﬁOWthe

senaﬁﬁ ﬁn i mage obtai ned by the sensor i s processed
5807/ 021249 PCT/'SG2006/ 000219 by t he

?\g%{ %%%%éegd g%olvte (NP e a(:.t ! C(;fhaerr?ca. 3%89?}%]1 ee S%[‘llé% %Extg&?

Ci'cal e har ac transmts

ser%g)fya.?gtf:l Qlf‘é J‘.’&&?l e@ggge( \tj ol rn%lfﬁ):s are

agran1|I ra ing a case In

00%1%%10@. yon‘éheansoet'h%‘}r éﬁrol?fg‘?lv'éjegamrle thepsensQr dni k-
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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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 |eft and right

w0 d@s/onbot he sensor. The i mage obtai ned by #dTesc2e0H00219
IS processed by the mcroprocessor unit (MPU). [0122]
Fig. 5is a block diagramillustrating another exanple
of an inner structure of the card gane machi ne, which
illustrates a state in which essential elenents of the
card ame machi ne are connected to one anot her

by bt GUGhoPRRCTSRer UEAEh(MHY)spkEReM L ERSTI® GRPPETTs T
ected to the dot code out control |
IR %ﬁ?gﬁwag eak%%@a t@ﬁéﬁtgtch*eh%ttré&awggu?% an
controlli onnected to the gane
lnfﬁ?ﬁ?@p??ﬁéﬁéﬁg ﬁ?? $%%i?ﬂ1qﬁsqﬂ5ﬁ ected to the display
and @ﬁﬁj speaker . [0123] Figs. 6 and 7 are di agrans
i1 éting a card arrangenent panel that is

d t he, in 61 WD.2007/ 021249
e g0 Ronosri oty IR eeaPLas i Sase uf g K &y

aLrange enent__pan es shown_in Figs. 6A to 7C
thea?%n%on5|dé?§glge?o aggifﬁgmm%Aunlg 6C are di agrans
il 5{ qtlng the card arrangenent panel when vi ewed

fro upper si-de, and Fig. 6B is a longitudina

R L U B 2 A RN e
is mounted on the top surface of the lens. Further, LEDs are
respecﬁively_?rovided at left and right sides of the sensor.
The image obtained by the sensor 1is processed by the
microprocessor uni£ {(MPU) .

[6122]

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.
BEach of sixteen sensor units is connected to the dot code output
controlling unit through a LAN cable. Further, the dot code
output controlling unit 1s 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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Fig. 6A. [0125] The sensor units (infrared ray
irradiating unit) in the card gane nachine emt
infrared light, and formcard reading portions at a

wib biodbirbay of predeterm ned portions of the cafighcao06/000219
arrangenent panel (stage surface), when viewed from

the top surface, as shown in Fig. 6A The cards
serving as nmedia are disposed on the card reading
portions in a state in which the surfaces of the

cards where the dot patterns are forned face. the card
ﬁgF‘é‘ﬁbléﬁ%%tOfp&H@I C?’scf Ag&28GFPERE) PR EFERPEC T s
. erforped. [0126 As shown in Fig. 6B, the card
Ln gﬁ?ﬁng@ﬁQﬁf'%%ﬁék FOrTEeLFd -ani nated structure in
mhifg%%4ﬁlurality of inks are applied onto the top
sur f a transparent glass plate. A white ink is
applLied to the,t surface of the._ glass plate.
FurfHET, SRR FRsolRiab GG ABE CORPAT TP it o Sr d
applied on the white ink. 62 W) 20071021249 .
xRS D BRr GO0 "EB1ST TS APpTS T “CHE I B PR o
is tgle L9 lgH%%l’qu cc):frotsgg g'@fg a '%E%w I'tllcua.s%r%%in an
prevente at- t e 8arfate™ hé*Card arrangengnt

enlggﬁf&h s%%%ggg‘g‘t%gsgze}fgll&tuégdo% I%glé égriér?éﬁééeﬁ€+%\ﬁég[el in

ents prin y non-carbon i'h
rigl 048] Fig. 6Cis a diagramillustrating a case in
L9Ln2h | ks

[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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used in printing are different at the card readi ng
portions and the peripheral portions of the card
readi ng portions, and the other portions. That is, in

\%ﬂ%o%%ﬂdeadi ng portions and the peri pheralLC%w@E?w

ereof, printing is perforned by wusing only
that do not contain carbon. In the portions other
than the peripheral portions of the card reading
portions, printing is performed by using the CW inks
that do not contain carbon and a K ink that contains
carh8h27]0129] In this case, anopng general inks
widely used in printing, the CW inks are non-carbon
i nkBytampl ydognidte vbitaiinkdchhbdwp senborent thengladwe
Kink is a carbon ink that contains a carbon
plaggapdierfian TR e bortddas-heffartdst esusidas tdfatthebsertss
infrared rays. Therefore, in a case in which inks
ArregACEEAT Mpnedabdornes blaskd aml prustitngs ofifddcuilonikor
other than the dot patterns, when the infrared rays
congpatpr patiredomes-cheboprimd iy $er vaewedt he
di scrimnation with the dot patterns may be
di ffPt4fY. In order to avoid this problem it is
preferable 63 WO 2007/021249 PCT/ SG2006/ 000219 t hat
t heFidi e &Ps® UG &bheal R icahencarpwey #iichi heles
the Kink that does not carbon is very expensive

uSef TP COSt 2ag  BET Tt G4sbhei TR CaAdlFgr PpFayons

end FUEHEO, 2 LOWELIc0, o] OROL oo dingly, p e,

enel RIS SHE860). GO LD SR LoRUR BOLLLYTS AL,

the peripheral portions thereof, printing is performed by

using only CMY inks that do not contain carbon. Inthe portions

other than the peripheral portions of the card reading portions,
printing is performed by using the CMY inks that do not contain
carbon and a K ink that contains carbon.

[0129]

In this case, among general inks widely used in printing,
the CMY inks are non-carbon inks that do not cqntain 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. In order to avoid this problem, it is preferable
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conmponents, and the other portions are printed by
using the OCM inks of non-carbon conponents and the K
ink of a carbon conponent. Therefore, the K conponent

ﬁbz&o‘%zﬁ@rd reading portion represents K faﬁ&%dm&%oozw
“the COW inks of the non-carbon conponents. [0131

such it is possible toachieve a structure in mhlch
the card arrangenent panel (stage surface) can
selectively transmt an infrared ray by using only
general - purpose inks (CW inks of non-carbon
tha@o‘?ﬁﬁ)ﬁeml%agﬁ@l dp Rofrflergeia eantson  Bofpohent)incefhe
this case, if an infrared ray conponent of @ externa
K inkget @ocp%rrn@éa@@ab@rml@ YHBY GHPENELVangeREATtpRALTOSTE
it may cause a noise when the dot patterns are read.
‘mayHageverreased fRheapFei@nforiedi FEARITING Subdt AECE!| y
entlre surface of the stage surface is made to have
‘an I%3Yred ray non-transmnission property and only
the readi ng _regions are nmade to have an |nfrared ray

t r AMEFRUNNNG Ypr dpertty, PEGERNE haTPC ¢ HEETHOI s cHIF bed*
reduced. 64 WO 2007/ 021249 PCT/ SG2006/ 000219 %O%%P%
arrphgeRRt R olradond i ifiHe 3 o WFRE? pPThtThg

IS perforned, by using only the CMY inks of non-car.bon
PorEbﬂ’E%n%ﬁ? spr%‘é ey bi? ‘?h% h%Y B of n?sn%alf%on
conte i B e ik e AR it
B i 2 o e A e
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 selectilvely
transmit an infrared ray by using only general-purpose inks
(CMY inks of non-carben 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 i1s 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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needs to be irradiated, since the color tone is dark,
it is possible to avoid |light from being not
sufficiently irradiated onto the card reading

\98&?67}89&49 [0133] In the present enbodi nment ’p<F‘|‘?§G296H/0)60219
a glass plate but also another transparent ate made

of acrylic or the like may be used. [0134] Further,
in the present enbodinment, it is possible to use a
structure in which holes are forned in portions where
light is irradiated by the sensors of the card
arr daldédent panel so as to be used as reading hol es,
and _the reading holes are covered with a glass plate
so d8cEbehr dheneoties ttonkr b rRgrtémpereEre REERFLNY
.. case, when a player puts cards on the card
1s pepFhmigeadehit LphrePnlgithe M hin keafinpg -Roreen gP@ponents
npl et el closed, the IRfilter on the sensor does
beq@&ﬁSnEéag%/%elbé:wb\hh@eaolOf011%3 i} hey Bogt4OBF aRaRT
illustrating a case in which the IR 65 WO 2007/021249
PHP@?PQ@%@@F%%@% by ppieg Ghe sMBirdedobrEhe grassarbon

late, Fig. 7Ais . a dlagran1 illustrating the _card .
conBPaRbantil t5né: Laket o Ghe PPBnT PRENGbber Fordenis
P FiadB A o L 25108 L
oo Sahe LAPIEIE o pRely L OL36L L5, ALY L
possible to avoid light from being not sufficiently irradiated
onto the card reading portions.

f0133]

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
S0 as to be used as reading holes, and the reading holes are
covered with a glass plate so as to prevent dusts from being
.entered. In 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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bottom surface of the glass plate. By using the IR
filter, it can be prevented that the card arrangenent
panel beconmes dark, and inner elenments, such as

‘aﬁgﬁﬁ@ﬁ%ﬂﬁre viewed by a player. [0137] Aspéiﬁﬁhmwmmns

IRfilter is nounted on the card arrangenent
panel (stage surface), since a player cannot view an
i nner portion of the card arrangenent panel, visua
quality of the card arrangenent panel cannot be

i roved. However, en th | ayer, perforns a card
iR S8CPReuifed @l @ FREGEI PLAFDr tHE plAydf focdrBhrn
rd r

1 the_car di tions, the pl
23R R T ST B RGP Pl HE "ERot O T T4FPaliea

n the card _arrangenent _panel .. Far, this reason, i.n
upp% rucedres  Shdwn iﬁsFig7B7A?n8ar3CarFﬁﬁgeﬁ@ﬁ?lF88é?$%n
rk e ovi.ded .such that the player can_know
e At R L RN S S S

Loveption, not only a glass plate but al so another
Strgg%ﬁt§2§g7#%§f§2§f56*?%%5% Gﬁﬁ%ﬁg transparent plate
nad§09§%gcry1ic or the Iike my be used as the card
arrangenent panel. Further, instead of the IRfilter,

a cgl %lbcie&ﬂ g.gl{ g?ﬂ%}’ RE VEEUr JMGR 1 E?h%%ﬁaég%JR%ﬁr the

cannot ed at a | ower “cost

botkbht Shrride st Rgies %@%ﬁsé %%He‘%duéftﬁé‘ﬁ 38 Wigrer,

cost. Further, or fi er S use

it Eéﬁtﬁg §¥é9@d¥@é 9Ha£hﬁu?%%&%ragﬁ§§%éﬁgnﬂ“§§%eltBeggmes

provi ded, as shown in Figs. 3
dark, and inner elements, such as sensors, are viewed by a

plaver. )

[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.

10138]

In the invention, not only.a glass plate but also another
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[0139] Fig. 7Cis a diagramillustrating a case in
which an IR filter is provided below a portion of the
gl ass plate that corresponds to the card reading

WLk ne2nd black filters are nounted on t QL& 00219
portions. By using this structure, the IRfi {er oes
not need to be provided at the side of the sensor

unit (side of the imaging unit), and the cost can be

reduced, as conpared with a case in which the IR
trihdt FS QL8 1l n entire surface of a | ower
I ayEger of trphgl carg e:(r%rfa%gr it Orpélﬁ%lil]ieoflﬁ@]be Fisgd 8s

b Sa ¥l FLL tal, tat e.a hich '
thé SaddRABnYERAWL L WS r at @Qhéa,s aLe 'qug‘%ce 535633?59

is perfornméd by Gsing the card” gaie mac

a dflort BEl@@P%@ynEQtué%fd.t ﬁﬂc@l%ﬁgl gorbio:n[ %}Lﬂ%{srog%squ%ggg

in Fig. 8 a player stands or sirts’in fron

-obitAlBLEARIEHRM - pane e 1¢A machi ne, and a
moni tor i s di sposed a%h?%éhP%g%}%g%gégg 18 18ss3hfle

to BEdafgeRBMarR@Relk ur8 Lo U0 %Zﬁ;%%%zﬁﬁgg}{eggggﬁ/fgggg%9

2
when viewed fromthe piayer. reé pa

is eeedl, nahbons, f@aE plowhiad Hogna Eéﬂgofl.rc[oaer}.g%%%ngeed

panel and a nonitor, and other three pairs o

to tenbirbatdeas, agastbef iwhirehs has g f£ard arrangenent
panel and a nonitor, are disposed to be opposite to

~eachodBher, and six people shares a card ganme nachi ne

~of one unit. [0142]
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 cargz-:eading 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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That is, one player plays a ganme wth any one of the
other five people or the other five people, and cards
held by the players are disposed on the card
%?Eﬁt panel . In addition, in a state i shoo1o

les or coordinate values of dot patterns
prlnted on the cards are used as paraneters, a gane
is perforned. Further, inmges or noving pictures for
raising the gane progress and result, or a stage

d t Fi g. .8,
e S5 %%%%?P&ﬁégﬁeﬁ” %%”%r%rn%f L 4axtl il T8
f it
of L B e R i Bndr T} to L ospdgher
thr%%b‘)d JENt. S &Le > ?(?rgr Gg%rr(g]?g/a H@%?%q Flgs. 9 1939

ar e I agrans I chine
: t d di t,.of th t
ar2EERRTh P aﬁégié’gﬂgpé 8&!%”6%1%@08? A EE PRE s
7.0 12 /SG2006/0
to gggﬁrcar% V\Qtn%log é{ e cl%rA ézﬁagl% @8 fﬁ‘é

gamne iac : are
one'ﬁH%ktUd'na| Cross- sectlonal V|em5 illustrating the
car gane machi ne. [0146] - The card gane machi ne

accog @? to the present enbodiment is constructed
suc an entire bottom surface of the card

?Ir ng?ﬁg%”%&@ﬁ%ﬂﬁﬂ%é QS ARNG Y R¥% QNG SERS Qe YPhdr
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
inﬁention 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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unit). [0147] In the space of the bottom surface of
the card arrangenent panel (space bel ow t he stage),
at locations where imaging light irradiated onto the

vp@g,f@,lmﬁ%f ace (bottom surface of the st age) pAYs 2B 000210
-sensor unit (imaging unit) is avoided, |RLEDs

(irradiation |ight sources) for |rrad|at|ng
irradiation light onto the dot pattern of the card
surface (medi um surface) on the panel surface (stage

appRdtEACLF 23 %} tg@m%pﬁééﬁon Filbep; for 1023* %ﬁﬁrf’éé‘%the

Irra atlon tom sur ace panel

1on§99&%ggglse££§§e?eogtltd?l%ﬂmlf St %eghe Egggfglgme

persi on ter Ts provi d T A trane
macifaPe such that it protrudes to the space of the
bottom surface of the card arrangenent panel fromthe
sid dis that constitute the casing of the card gane
machi ne.” The di spersion filter is conposed of a

tr Wé&ﬁc‘i‘&aﬂé m%%mmre gamﬁ%og!h%sg»r{ééﬂteem@édﬁent

syntheS|s resin plate, e lrregularities are

is dQ(IWect8Y MQ}ZQ%lcoa?é%ﬁ%ﬁ%o‘é@%%oﬁnl%&@é%f Ofle Qfira

surface of the dispersion filter. In addition, the

arrhfigainat baRel Iﬁhbh@yoéf@pﬂelaﬁgj ot edb SPEES %@Lﬂthrﬁ@ﬁntghe
. dispersion filter, so that the irradiation |ight can
unibe. irradiated onto the entire bottom surface of the
card arrangenent panel. Further, when the cards are
di spmsigd on the card arrangenent panel, the
irradiation light is irradiated onto the card
surfraciee spade bifethd Botest edrtd@hbrithe card arrangement
panel (space below the stage), at locations where imaging Light
irradiated onto the panel surface (bottom surface of the stage)
by the sensor unit (imaging unit) dis avoided, IRLEDs
(irradiation light sources) for irradiating irradiation light
onto the dot pattern of the card surface (medium surface) on
the panel surface (stage surface), and a dispersion filter for
dispersing the irradiation light on the bottom surface of the
panel (bottom surface of the stage) are provided.

[0148]

The dispersion filter is provided in a frame plate shape
such that it protrudes to the space of the bottom surface of
the card arrangement panel from the sidewalls that constitute
the casing of the card game machine. The dispersion filter

is composed of a transparent or semi-transparent glass plate

or a synthesis resin plate, and fine irregularities are formed
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phot ogr aphed by a sensor unit (imaging unit). [0149]
Fig. 10Ais a diagramillustrating a case in which a
substantially horizontal frane-shaped di spersion

j [ used, and Fig. 10B is a diagram
%?F%@@?% ing a case in which a frarr1=:-shaped]'mCT/SGZ()OWO0219

di spersion filter inclined to a space side is used.

The dispersion filter shown in Fig. 10A can be easily

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

di spersion filter shown in Fig. 1OBis provided in an
on oRe| SHEFAER rektiivn dispeasien Avbieri nagi pgdityer. fiom
. _the bottomsurface of the card arrangenent panel to
irrefdalioror-ighFt byarfdn t TRED c dAstdHsmeageds (dt ogar the

. irradiation light by the |RLED can be effectively

disppragrat Edlbhto FRe THott dhesuradd agflonhd ighEd can be
, __arrangenent panel. [0150 Fig. 11 is a plan_ view
Lrrppilased atthg tHE caPBLHANPOREeRi i tasewne n theg. card

when viewed fromthe upper side. [0151] 70 WO
ATT3H89THP RS PCT/ SEETE 0082 RothE SR are dlpPRERS on

chol S9LEMALLusLiat) ng a0 nner St clure of nigeLd gare
el bodVEHL oFs. oy ded Separatcly frop each, oLfery.
pho%?g?%%%%gggggrggﬁﬁgg?iégﬁl”yﬁagf%gcgg9§F¥ed to the

[0149]

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

[0150]

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

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

[0151]
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having a frame buffer through a cable. The
m croprocessor unit (MPU) is connected to the gane
m croprocessor unit, and the ganme m croprocessor unit

'ﬁﬁzaﬁﬁﬂﬁﬁﬁed to the display and the speakeﬁmﬂggg%%mmng

e -1 nner structure of the card ganme nachine i's no
limted thereto. For exanple, as shown in Fig. 13, the
m croprocessor unit (MPU) having the frane buffer may
be connected to the sensor unit, and the
m croprocessor unit (MPU) may be connected to the
ganmE L crigpr bt edsdroghi tdkdrimhit hestieding. s DAL
the sensor unit is directly connected to the .
StIcERSHr 8E 63 SHEAUARRS (VP iisde whirl poxaissreupdt and
rocess a signal outputted fromthe sensor at high
a mgﬁjé%la@%%%ﬂ unig dé“?Ug@%@rﬂ?Slﬁ?’@ FPagrafsy from each
illustrating a card arrangenent panel of the top
Othefrface of the card game machine. [0155] Fig. 14 is a
diagﬁggggllustrating a case in which printing 71 W
200 49 PCT/ SG006/ 000219 is perforned on a top

Vihdse ol dbe shoss plole, B8 AAls. dogan
onel SIS ARPEL o A2, 200 L, M8 L 2 bongliud Nk,
S50 bSEENE LS, o g S8y panaent pael s
(MPB?nfg é&ﬁﬁg%ted to the game microprocessor unit, and the
game micropr_ocessﬁor uq%t is connected to the display and the
speaker.

[0153]

The <nner 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
-microprocessdr 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.

10155]

Fig. 14 is adiagram i_llustrating a case inwhich printing

% '
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a lam nated structure in which a non-carbon ink is
applied onto the top surface of the transparent gl ass
plate. The white ink is applied onto the top surface
ass plate. Further, CMYK inks that
v@%ﬁ#?&ﬁgéarbon are applied on the white ingquE%@%Pmnw
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
is perbomasbapondmr sunhate lvd vhevddiss poass] fig.t héd is
present enbodi nent, not only a glass plate but also
a dpywitafed v akeparehthplcrme aagenasneadr iRl ohen el qwade
may be used. [0159] Figs. 15A and 15B are a pl an
frogj eWpangracsr oskdsecenenalia vi 8dBi | tustyr at prgindinal
structure in which the IRfilter is lamnated on the
crogpaseciplenad i Fithe iddngtantbpgemantepaiaed 7eegponal
2007/ 021249 PCT/ S&2006/ 000219 respectively. [0160]
SETASTERRVHT i tHeFicgrd1 BBrangringrR Aaneér i s nounted on the
bottom surface of the glass plate. By using the IR
filt&k263 it becomes difficult for external light to
perneate into the _space below the card arrangenent
parfet SEOHRce” etdwithe Stagerd Byr%wwtdpapgé

nel provided on the, |lower |ayer of
ai mainateg structure in which a non—-carbon ink is applied onto

t

the top surface of the transparent glass plate. The white ink
is app?.i_ed 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 dees not contain a carbon component cannot be viewed.

{0158]

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

[0159]

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

laminated on the glass plate in the card arrangement panel,
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the glass plate. Therefore, it is possible to prevent
the inner elenent, such as a sensor, from being
viewed by the player. [0161] 1In the card gane

‘ﬂgﬁﬁa&ﬁz@ccording to the present en‘oodimentl,C &&ﬁﬁ&ﬁw
I n"F'gs.

9 to 13, the entire surface of the car
arrangenent panel is photographed by one sensor unit
(immaging unit) Therefore, the player can di spose the
cards at any locations on the card arrangenent panel.
As a result, the card arrangenment |ocation mark shown

respacEiyely. does not need to be provided. [0162] In
the present enbodinment, in the card arrangenent panel,
not {®3d a gl ass plate but al so another transparent
plate made of acrylic or the |like may be used. [0163]
Fur®fethowmdpefigef Lohe R fR| fokten Icomeuntert e Fhe
be used. Since the color filter can be obtained at a
botfgerurfEFaNot2507/ 02228 P REH-SEBV067 0002ty T8ost 1 ¥Han
. the IRfilter, the manufacture cost can be reduced.
It Peeemst difhéAulhef colegternpl eblgbd GedRTIR-9 ROEP| R
on the sensor does not need to be provided, as shown
spapp felgy the card anupngeyeghpansdr { FRRCE PRECK A stage)
arrangement panel is not limted to the exanRIe shgyn
by the mags axgangemant pageleRappided Pr Bhgtiryer taver o

the glass plate. Therefore, it is possible to prevent the
inner element, such as a sensor, from being viewed by the
- player.

[0161]

In the card game machine according to the present
embodiment, as shown in Figs. 9 to 13, the entire surface of
the card arrangement pane1 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,
ﬁot only a glass plate but also another transparent plate made
of acrylic or the like may be used.

[6163]

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

be used. Since the color filter can be optained at a lower
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enbodi nent, printing may be perforned on a portion of
the top surface of the panel, and the IR filters nmay
be nmounted on the other portions. [0165] Next, the
wlotopatirer ns used in the invention will be sesaridadoz1s
(see Figs. 16 to 23). [0166] Fig. 16 is a diagram
illustrating GRID1 that is an exanple of the dot
pattern of the invention. Fig. 17 is an enlarged view
illustrating an exanple of information dot of the dot

costtbfrPol SOF-BF' (i Bt L LR 37 e
T A B MR s e

sen8by | Uy I’l%‘gt Q4 pHtEd rbg:olvﬁggpggﬁé QWS NY Fife. P9tng

pattern o e Invention inc es a creating process
13.0f creating the dot pattern 1, a recognizing process
of 74 WD 2007/021249 PCT/ S&2006/ 000219 recogni zi ng
thergiodqpattern 1, and an output process of
outputti'ng information and a programfromthe dot

patitefihel, thbalal$ arlidRbnPabi &N sk hocobimi Nad @5

i mage data by using the canera. First, a reference

the MBlaipi PO Sn IRtF#Ad S18Ed A5 Fort B he datadstHat
formed at the | ocation where the original reference

embbdihdie Peintiglomad BXigd:Forkeh shat pbheideyrdohe 2ds

extracted, and then the information dot 3 is extracted
surt&ce 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. l6isadiagramillustrating GRIDI 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 preocess of

creating the dot pattern 1, a recognizing process of
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be digitized and the information region is extracted
such that information is digitized. Then, by using
the digitized information, the information and the

\ﬂﬁ(@%ﬁﬂ& re allowed to be outputted fron1t mmmmnw
pattern I. For exanple, the information,

sounds, or a programfromthe dot pattern 1 |s
outputted to an information output device, a persona
computer, a PDA or a cellular phone. [0168] In the

rec&j SL%' 9 (9l 118 % %%t rn dnfah hSu%]ELY@”}ErQQes 5 Ef

O recogni e |n ‘ormat i on as’ soun

outﬁd%% J_ng;o_rtnf: tq_r ?xarriﬁcﬁ]ga ?;'r%t%'i—blnh onmtﬂgt c(foig %’tetrﬁai

i's, akey an info i on and a reference

’.E‘ha:ﬂ:I Qgt '@I‘f—‘e %Lt a‘gfgrn 13 & ok&ral%@:ﬂe%s Eﬁ\%%'@fddig‘lga to?z és:mg

predeterm ned rule. As shown in In a“block™of

the &me]_d@t pattern Jo ddndi %@%J\&nﬁ{:&izﬁ@&b% is @%E@Fﬁsg&&

lattice point dots 4 of 5 x 5 are arranged

therP8ALSA 18 k&Y fggﬁea’a@QgLe' ﬂé@é%ﬂ QHethiﬁlegoilEﬁlnal

arranged around a virtual lattice point 5 of

refe@z@mc@r 18t {Qupdeds o he exagf;grm thattice AL dot
4 of the four points. In the block, 75 WO 2007/021249

is eRETASERBOOGR00RS LAY nRUPREL £8h df 8T MRId:@Rdicsed to
defined. In an exanple shown in - - Fig. 1, the four

be dD§DEiSeDhnt RBe0Di fPatdBIodSrdg{dr 1 br3BS csBaWudly that ck
i nes) are disposed parallel to one another. However,

infothethoabek ofidgikezbRocksmeh,t he, desipat trs naléitgza@t

limted to the four. [0169] One correspondi ng
infoirnbolon} i e dAndophegiam 4y R 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 perscnal
computer, a PDA or a cellular phone.

[01e8]

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 algerithm, minute dots, that is, a key dot,
an information dot, and a refererce lattice point dot 4 are
arranged according to a predetermined rule. As shown in Fig.
1, in a block of the dot pattern 1 indicating information,
reference lattice point dots 4 of 5 x 5 are arranged on the
basis of a key dot 2, and information dots 3 are arranged around

a virtual lattice point 5 of the center surrounded by the

reference lattice point dot 4 of the four points. Inthe block,
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outputted to the one block or one correspondi ng
informati on and program may be outputted to a
plurality of blocks. [01701 Wen the dot patterns 1
\96?009/{?}1919”60' as image data by using the Ca”igfﬁazh&%oom
reference lattice point dots 4 can correct Istortion
of the canmera | ens or photographing froman inclined

di rection, expansion and contraction of paper,

curvature of a nmedium surface, and distortion at the

tine of printing.. Specifical , rr | ction
any R p8le Dl HorikioPRECHLERRAY . 1R L0 IEihy Obr AL b
. the distort f our i.nt i of i gi.n
Fio ¢ he B FRRE PO RY eP R Rop i 3Rl B R 2,
[ l.cul.ated, ;the info 1 C d
by thScf RARHL T ol SRR 0he aoBhEr R ERLES

the nMEREIES L Oﬁrﬁgfgﬁécﬁ’s e POt 't.“ggttLQ&g 4 5slfot hﬁmiﬁeed

reference Icé polnt dots are arranged In t
fo Attern 1, in the image data that is obtained by
phot ographi ng the dot pattern 1 using a canera,
di steagbhon due 76 WO 2007/ 021249 PCT/ SG2006/ 000219 to
the canera can be corrected. Therefore, even when the

i mege A Hodd1®gdoln RALIRBLL L8q ORigReR B¥af hee

gener al - pur pose-type canera to which a I ens having a

outhAt@e tdi BT oD IRKESF Sordd (RERREpohAENHOfn RAtRiRN
can be accurately recognized. Further, even when the

and §ogRakt RED Bei SutihatRyi-aphed) Byathey caneriadks . a

state in ich the canera is inclined with respect to

t hgospoface of the dot pattern 1, the

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 (¥n, Yn)

= f({Xn', Y,') is calculated, the information dots 3 are

corrected by the same function, and a vector of the correct

- dinformation 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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dot pattern 1 can be accurately recognized. [0172] As
shown in Fig. 16, the key dots 2 are dots obtained by
shifting four reference lattice point dots 4 |ocated

@%z&ﬁMﬁzﬂporners of the block in a predeter éﬁ%humwm}zw
direction. The key dot 2 is a representatlve pol nt

the dot pattern 1 corresponding to one bl ock
indicating the information dots 3. For exanple, the
key dots 2 are obtained by shifting the four

to %xgé BLROES chatdd g&ﬁ@é% d%g?reé gcat SQeI?ghgg%gne‘?ﬂ&anef s

'ock ern T ‘upwar

aathfend hec,d nf ALEBtion %%OC;' nflL cang X g é))y dde

coordi nat e val ues, i ons where

gen@f:glsﬁhfﬁ@s% Q@%M@%ﬁepx 0o Jo¥0n %Ie‘i%% %QQEQg”é‘tfar

poi nt's. "However numerl ca ues are

dlsﬁzgﬁfﬁér@’ra@@cﬁg ?€¥ﬁgﬂz¥d b%hg%’o'te;g ‘?‘5&?{)%%@%4 %ﬁguﬁ%tzeely

of the block o e dot patter

r t h . f is
echBh OF &R 'orhﬁ‘%th%rs aé@er‘fjogvﬁefu alp Jreke;.a %@%ﬂ;ﬁgﬂ 9

i nformation recogni zed. The | nfornation are

phot@@ﬁé&%d7%yv\gjgocggn4&%1%ﬁg %Q’Qt%e?cgoxﬁ/m@@r@%% cQFneLQels

peri pheral portions of the key dot while using the key

- incUfbed wvaShard HAIASEBEAL YEr PADLr S GGRNESE LS founded
by the four reference lattice point dots 4 is used as

dottherdddd ualcanl 8kt keguPLidly 2ecadBditBg. i nformation dot
is disposed at an end point represented by the vector

whi foeeaeging the virtual lattice point as the starting

poi nt. For exanple, the information dots 3 are

suraowhded by Fhe. redereaceelaldi£e paidiodet Shidaifsd
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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shown in Fig. 17, since the dots that are spaced apart
from the virtual lattice point 5 by 0.1 nm have
directions and |engths represented by the vector, the

' i sposed in eight directions by r
‘?ﬁté@;”lainﬁg cl ockwi se direction by 45 degr ee?@/é(%geﬁmﬂ?%w
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

at ghépp g)th ree tﬁ“ Sseé:%ljct efﬁeanoq:t t% Etﬂeqsfnﬁtggtﬁey

represe |nven Ion IS

dotI é rgs %sggr & Qa%g% 8%9{‘?16”%%1 bgergée%:pgﬁggougdé# g’g’?%

di rec and e s hmy represent

fou?o%%gf@%e I L85 RS o R DR
lat&gfzgr togl al%%t B}?’%gq‘lf{;gﬁagﬁég HCEs éﬂts%oggdpﬂ %.S’l <]I1

eferab en consi ng the visua

pmau Ip(ﬂqé’se £E§ 'b§/' L 9L @&& %wg usgggweeéﬁe&la;ﬂ 92t Peee

reso utiron o canera

po:L%QQét?s/ %gé%ﬁ? Q%?S%QQ 6/ Q‘gg?é];;%mpq%d R il@?ﬁgrmatlon dots

digitization. Further, "whén consi dering a

3 a980§§§56dhdé@f%&nﬁﬁéofbféﬁgﬁég r@%&ﬁcéeééﬁﬂﬂ dsdhe as
phot ogr aphed area and the error of various dots 2, 3,

sho®did, ride 17nt g Nal scrRetimeenchhe ££5 effne’ abatkti €fom

poi nt dots 4 are preferably about 0.5 mmin each of
thel @RgLbadi nad+and prtzentll odisr e&t haRe. dYWWeBtions and

considering the
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, variQus 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 guality, a resolution of the camera,
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errors of the reference lattice point dot 4 and the
information dot 3, the deviation of the key dot 2 is
preferably about 20% of the lattice interval. [0177]

‘ﬂg%d.,)a%lgfs,val bet ween the informati on dot 3 %,%&506,000219
virtua attice point surrounded by the four reference

lattice point dots 4 is preferably within a range of
15 to 300 of the distance between the adjacent
virtual lattice points 5. If the distance between the

[ [ : .and the virtual lattice point 5is
ondl BLOLIEL D40l .

S e interval, it is likely for the dots
to pg viewed as the large lunp, and it may be visually
undesirable as the dot pattern 1. In contrast, if the

di Stgnge.: berygencLie; AL ALt o dat, 3 and Ehecs oo

virtua dttice poln I's” | onger than“the 1 nterval,

amo{:utlt iwcitqlli Eééﬁ%étt t%%ﬁ%p&é%\%g%&é@%&eht azilé t;illléeerrct: eof

i nfornmati on dot directivit on
' f. any O f ' ' tid
v s 5195 % 9%\% %g%%,%g%ﬁ%%% Ego%%%oeon_ch 9
1atE0Ee A Qor8Ss Showp bR FhB1 v 184t B Ehgnl Df oLqdt ian
dots 3, the lattice interval at which the 11 to 116

lon@ € @H SPOSRE hok Dz én & ek WESE: S d eChihof ddnemykhengamter
of the block on the basis of the key dot is 0.5 nmm

err&hél otethend PEALIBIIOML U0t & Boi hERLESERhd 3 A 18F Xt ot 8

bits inamtrix of 2 mfmx 2 mm [0179] Further, the
dot S4b+Bkogksiataashopfrnahikeh dais 2 ndipdduadlaply 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 wvirtual
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 virfual lattice point
5 is longer than the interwval, it is difficult to confirm
whether it is the information dot 3 having vector directivity
on the basis of any one of the adjacent virtual lattice points

5.

[0178]
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i nformati on content and does not affect the other
information contents, may be additionally provided in
a block, which is shown in Fig. 18B. Each of the

[I1, 12, 13, and 141, [I5, 16,
%%%%k"g, 111, and 1121, and [113, 114, 11%CT’Mdé’°%]’m

116] has four |nfornat|on dots 3. Each of t he
sub-bl ocks is constructed that each independent data
(3 bits x 4 =12 bits) is expanded in the infornation

dots, 3. As such, the sub-blocks. are [ and
er r 6P cHETI Iy éﬁns%%wrbé“f Siheat i Ahite 15 18 ogmation

G0t P B Gt et Vi T R i Tt e Fir %%O%%S%%t
in ﬁoi%ﬂ nmfﬁoe[;g%@c?%%tf&%ﬁﬁ%vqa% 3t PG B SR
0253t 22 ERFNERY 9Pt e O i BP et b Ao o4 O e do*t:é‘eB
repSETF SO0 500210 ~FUA EHEF, Pnaah5Bk (3 dhfBh i ot

klnﬁ p% i nformati on dots 3 that is, |nfornat|on dot s
a% %e di stance between the information dots 3

andF&P@h Vﬁ r t % shgt lgioce]‘{soo' gtc250§ uwl‘lﬁloé']:p%%% émﬂluﬁual

ref eFence Iat i ce pol nt dot’s ort

infb%%i@ﬂ !c%rﬁt dat a“‘%c?’ ablat, fhee £l S Zc?a%%@t‘?éﬁ"@%@o&ﬁ&tlon

ormation dots the virtu |attice point 51s

conltgﬂgsgrrﬁafst%d’adﬁgglgtt%l e Rm.dggr 8611 A%, Al e wBEERT Os
ei ght directions f "the information

shown in Fig. 18B. Each of the sub-blocks [Ii, Iz, I3, and L.]l,
[Is, Te, Iz, and Igl, [Is, Iio, Ia1, and Ip2], and [Tiz, Tis, Tus,
and I;3] has four information dots 3. Each of the sub-blocks
‘1s 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.

[0180Q]

It is preferable that a vector direction (rotatiofl
direction) of the information dot 3 be uniformiy 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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dots 3 can represent four bits. At this tinme, the
i nt erval of the informati on dots that the distance
between the information dots and the virtual lattice

WwehibehiS4d ONY is Within a range of 25 to 3080dch@R00219
di stance between adjacent virtual lattice points b5,

and the interval of the information dots that the

di stance between the informati on dots and the virtual

lattice point is short is within a range of 15 to 20%
| att.i ¢

d
O EEendt SRR G PSRN A AP e Mo b o firakfiiass
k nd f d f | th
%I ahe efrso Ofv'ﬂ%tc%%? Cfo%@lgﬁ%a%r BI )s(djpacr :#ea%’legw?ﬁ%tet N%he
incbORQr TR iON 09t 3 sprrounded \ by the four 4 efersnee
a

ICe polnt repre one .
Honey el oJ:IQa il

by ?hog]%c%gg%ggégﬁla%t_lt he V|

ar ge anDun POYWH Igh gb be T epresen %

c'(ot\gjI 5%%‘_ t%on% e@%e\éhsﬁﬁ‘% hg%?c%l’%’]lr{abél ?12%09 t 'ﬁld

assl ned tO eac vec or suc rmati on
d t I f
the “*’flst‘g?‘%f AT }?‘mﬁr O et el wET 4 5857 o5 o
01BCTL S2006/.000209, SreRiisent &b, EOLn SFMRL ncbilditon
vectors of el gnt a?rectlons of ‘a concénfric circ

dotsnﬁoa@tféme%fen%f%fghﬁoﬁ%n bgr £igf 3&%@ edpbyihherval

i nformati on dot 3t I'S surroun by ‘t he ~ four
of |1§Hé' ¢8rdehst for TR ST XHGen ¥ OpABELAR. d@ie[scw%feno%e

lock represent information of 212a bits
lnfgtﬁat:&.@n b8t 3 AladAm USRI RO HhEX3MRING 1f whbhin
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 is
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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informati on dot and bit display of the data defined in
the information dot. Fig. 20A shows a case in which
two bits are disposed, Fig. 20B shows a case in which

WweYs-Rihe are displayed, and Fig. 20C shows, s dobb
mhléﬂ fﬂve bits are disposed. [0185] Figs. é%ﬁg?g éfDlg

are diagrans illustrating a nodification of the dot
pattern. Fig. 21A is a diagram schenmatically
illustrating an exanple in which six information dots

rep%sen@écﬁ anged. efa' -1e§rp]7§1 itﬁﬁ%m%tg%r 20k saheral] £ald Yons

ustratlng an nirne 1I'"nformation

of A0t S akEn cangﬁjclé:' 5 n€&Sat BoR g:fagfear%lts can bhe

schemati ca ustrafing an exanple in which twelve

rep!r@ggﬁf@cﬁ %gn%kgeon%ﬁlfgfarﬁ?tsfc{xfﬁgﬁ% «ARd :F Qur%déi By the

|agr am ['ustrati ng an exarrp e 1n

fouthi LRI dde 81 X ppb QIR Ak A3 3 Bh& A élf‘%%@ block
[0186] In the dot pattern 1 shown in Figs. and 18,

rep§é§&§@n1nf.(o4:n?étﬂ)n' pEosimatiqn dots 3 are a”anged in
one bl ock. However, the nunber of the information

dotf rranged in one block is 82 WD 2007/021249
SG2006/000219 not limted to the sixteen, and

varkods swdifi gaki 9gsakan Desthdeg Ry éﬁﬁ%ﬁﬂéﬁoﬁlhn
accordance with the size of the necessary information

infofRelo®rddthenkieset Ukl M Hf dheneareka, defhfeduiethof
the information dots 3 arranged in one block may be 6

infbZnXtBin 0L I eBRPNADAGH O rdcaLd Ah, whhéh rikrbBh cefatde
informati on dots 3 arranged in one block may be 9 (3 x

dispdsedcoigespendidig 4 @aEIegLn W B)h rohie baehere aispheved,
information dots
and_FJ_g. 20C shows a case in which five bits are disposed.

[0185]

Figs. 21Atc 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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3 arranged in one block may be 12 (3 x 4)
(corresponding to Fig. 21C), and the nunber of the
i nformati on dots 3 arranged in one block nmay be 36 (6

Wo 8do7h&edor esponding to Fig. 21D). [0187] Figsyscdaddoooz1e
and 22B are di agrans illustrating a case in which in

the dot patterns shown in Figs. 16 to 21D, in the dot
patterns of the bl ock conposed of nine lattice regions
of 3 x 3,. the arrangenent directions of the

ots are ried in.o

f th
not f] O:LrtrraciI H:gg‘?lb%ss%gge?%tta}rb vag::.ous m rgl)%lca%lggg gd{ %

Ice re egl ons as comnpare

mad%ﬁetEﬁgﬁih%fPéiﬁfL%efé%%a%Pnes‘d' '%f”T%a%$°9§’*h%”d
necppfyrd Scotlet i reg. RS %S?ﬁ@tgéﬁ?éfth%%af
theglg)ttr&be%eofet 1,0 §OA5:9na .othh oég\éeg rg{g %hﬁlel Bi&éﬂ%éyon

3 are disposed’in on |tu ori zont a

e %i g &I Sggf [ ompon Ce%}é}? ggjlﬁéhetlhgf ﬁl@é% e q:q{es

cti rom

ne GBI D45 é?%%%%aé%%bﬁﬁég BT g )

(coff@? MdiLeed §9§°Q§B§’>4ache314@mb&ngf 346 i ndd AR o8 hanes

e trlang e that couples the lattice regions wth

3 2 PRSP %eanetgﬂsc@agg he £8l abi.onshiR.0teLhond Oy 34D

respect tot tton1S|des 4a and 34c, it can
Fig bezllrcqcogaazade roh8brt b HlOek rbSmupy@s dioth0389 raed

such, the direction of the block can be defined from
in one block,may be 36 {6 x 6) {(corresponding to Fig. 21D).

[0187]

Figs. 22A and 22B are diagram's 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 directionris defined.

[6188]

That is, in Fi.g. 22A, in the lattice region 34a of the
lower left, the lattice region 34b of the center, and the
lattice region 34c of the lower right, the information dots
3 are disposed in longitudinal and horizontal directions from
the center, and the information dots 3 are disposed in an

obligue direction from the center in the other lattice regions.
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the arrangenent relationship (in this case, the
triangle) of the lattice regions 34a, 34b, and 34c
that have changed the arrangenent direction of the
wohakEbion dots 3 in the block (have arraq%%#éﬁ@mwmug
information dots in |ongitudinal and horizontal.
directions fromthe center). Thereby, since the
information dots 3 can be arranged in all the lattice
regions in the block, the information dots 3 can be
ranged_jin al.l t.t.ice _regi ons; ,wt t
ns AAENISCa b Phing KR BT sROTER S DB 20
I ' .l ock. L9 238, lL.agpam
frorlgla] Sg%#@%tot:hgh&l%n%ﬁe t a?%%%;gfégg %Ihgcggtf céargxﬁ i

ating a case-in shown 'n Fig.

‘witg%‘f‘l‘eaa(r?od‘:%%lfplgﬂa "Eh.t%%elf%‘[‘aoé"E;%rshﬁégonﬂghfgtl 1%{!3 with

[ ongi t udi nal’ ofizon irec a
in [ | y: one t ter n, i ri ot : e
oo SRR AP Y RE A P B N BB DT BR e

tha@!EHéM%E%CkaEE?S@%%ye |attices be about 15 nm and the

size of the e about 15% of the di stance between
thedalts. That is, the 84 - -------------- - WO
2007/ 021249 PCT/ S&2006/ 000219 dot size is preferably

2 10 2ueh MBndHE rd B8 dDUENEAOR 108K n plel B2 ESKEd from
thereto. The di stance between the dots of the captured

the 127848 gbheRE ef &rAhlNnshdp p{ﬁ?ltm@_rcm,e £hk0L92dng1R)08 £
24 to 27 are diagramnms i1llustrating the cards used in

the talﬁtii&\ée[&bbﬂéﬂnﬁnﬁé,h@4HPV§H@@4 Oft Halieh &0 dSharkje@s thad4
arrangement direction of the information dots 3 in the block
(havé- 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 ancther two by
two in longitudinal and horizontal directions.

{0191]

In a case in which only cne 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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25 are diagrans illustrating cards that are used when
the gane is performed by using the card ganme machi ne
shown in Fig. 1. [0193] Fig. 24 is a diagram

Y jng a case in which a plurality of

Wplr)lz?]bt%@%ﬁ%dn one card. [0194] The card surfaclc)a rred?@?n@m
surface) of the card (nmedium is divided into four
regions, and dot patterns indicating different code
values are printed in the four regions. As such, four
ki nds .of different .informati on can be.contgined ne

dot G lﬁgpfﬁ%rd?é%@’e? F‘f‘lzt'hsemﬁli'a er t;‘ﬂ?véé“’ifﬂ l%%rjzflﬁ
im0 BR e oo R LER U 15R o PhESRSS

1P
on

eecl

ni

t)

,__is also vari he paraneter of the player is
1ma%%r%%d¥“ﬁ@f@§?y %4ng§%§ i°s B°GFagramillustrating a
~casg .in.which the player noves the card having the

e
'carH”é%ﬂface divided into four regions, and thus the

. it d.the._ di i f _t:h
coridralydh gl a TR e obranp L Be e FAf tnf PR be i Yt
, 007/ 021249 PCT, 006/ 00021 t .
in %enépvgrd %%r(l: ah =) moveme%%dc%; ﬁé]t%ef%%g Oﬁ-lﬁg? f@ra%d

a e, 1T ITs assuire e region of the
code. 1 exists.at.the. sen I, [ t e
25 AR A S T 1 Ahe LG RPDRPA, FRAE 1 LBBALAY, A

© I n h | $hdm kA Fig. 1.
s SE B BYNRTRN R e A BRI i L P
carfblg%qd thus the region of the code 4 exists at the

sensor reading location and the angl e between
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 divide.d into four regions, and dot patterns indicating
&ifferent 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 pargmeter
of'the player is wvaried.

[0193]

Fig. 24B is a diagram illustrating a case in which the
player moves the card having the card surface divided into four
: région's, 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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the vertical direction of the card arrangenent pane
and the card is varied to a" . At this time, before
the card noves, the sensor unit reads the code 1, and
W ?00%512?900'6 output controlling unit outputs-rsG2006/000219
ormation corresponding to the dot pattern cﬁ %
code 1. [0196) Further, after the card noves, the
sensor unit reads the code 4, and the dot code out put
controlling unit out puts the information

thect%lé:cf Srp gﬂg tCﬁle %netiesudrofta at tte:rLQ ggmtn&? th g%h% reil%n

A1 ation of 'the¢8dé and t e variation
of eﬂe é(&f %ngg(ls’psef %h%hgngegc}re&etagfn ; o%t%ﬁesam%
araneters, fd the gane can bé va For " exanpl e,

ang?(gege?@gtgn taig'ge S\Péri: %%I%'t %rlr?:%c%,rLgnr ufdaifb it her ongler.6fy a

ts may be different

wrreh3hERe Palt by (ed a%ﬁ%%}“%i@%u cRafag e
thatQWn ;LQ% %%D_Y%er ekbé(}ﬁafﬁor g;'dnﬁt_lﬁstfx@ rdgi®n cgptthEQQﬁle

are ot code and the | ocati on

4 eQIs’Esh%t' E‘i%&%e% Srhj_eeéjci)f ALLEE Dot RAL L5 Head ey than
sensor unit 86 WO 2007/ 21249 PCT/ SG006/ 000219 are

the' FEPHUZCA PY L NEn L AR OCRS S raHBbhedMPdnaiNahbehe
sensor unit. The recogni zed data is outputted from

carlin€s AL sPl QY + o't henspeaker s LAl oMgh thengamBrd moves,

m croprocessor unit. That is, when the card noves,
thet BBnY¥ari ahi®Nr&fdad hehCatdhid qqahhantﬁéydoﬁoeédenamfpat

and the direction of the card can be read. [0198]
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 coderutput controlling gnit 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 cooxdinates 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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When the player firstly puts the card on the card
arrangenent panel, it is assuned that the coordinate
value of the information dot read by the sensor unit
@%2@7,951 determned reading location is (X, porsc2BdsRooz19
the angl e between the vertical direction of tﬁe card
arrangenent panel and the card is a. In addition, it

is assuned that the player noves the card, and thus

t he coordi nate value of the information dot at the

areCAE&hqr{i8Rdl NG thaChtd Ap RRAIBS (Xit (MpY) ardthéesange

between the “vertical direction of the card

uni@l I aAgenRBbgRENE: ARG E@eoﬁé{:gttéc§ MRl eHet@ H1ay 0k
this case, the variation of the coordinate value and

thet Bfe¥Rd i alhreNqRf thdeyanroha Hebebee 4wtk aftier thescard
noves becone paraneters. [0199] Fig. 27A is a diagram

wheh! tHStdald RBvas B0 d 0fi atGahCyt alidNGa2h dpgheif Ghe
card shown in Fig. 24. Fig. 27B is a diagram

cookinstsat ian@ aReeyarptiei f dMhendotapatsfl bd hatad.is
printed on the back surface of the card. The strai ght

i nppidgyr coupling the lattice point dots with one
another is displayed to easily recognize the dot
patwissmsthandl e | alts€ey 8gut¥D 2007£824248 the card
PCT/ S&006/ 000219 line is not printed in the actua
arrgogempait ennel sd& Fsgs2d)d th820G0k Asostiowntd naFug.of
27A, the angle between the photographing direction,
the tihglonmstian ybadi resd begntleé steheoknani: bufdf preodandrtive=d
direction of the dot pattern is set to a, which is
readseg lasathen iangk e yof, 4 tharshglebatdedn dhe tdémetical
coordi nates.of the
direction of the card arrangement panel and the card is a. In
addition, it is assumed that the player moves the card, and
thus the coordinate value of the information dot at the card
reading location becomes (x', y') and the angle between the
vertical direction of the card arrangement panel and the card
is varied toa'. In this case, the variation of the coordinate
value and the variation of the angle before and after the card
moves become parameters.

[0199]

Fig. 27A is a diagram illustrating a method of
| calculating an angle of the card shown in Fig. 24. Fig. 27B
is a diagram illustrating an example of the dot pattern that
is printed on the back surface of the card. The straight line

for coupling the lattice point dots with one another is

displayed to easily recognize the dot patterns, and the lattice

87



reference lattice point dot P1 are set to (xi, yi),
the coordinates of the reference lattice point dot P2
are set to (x2, Y2), and the distance between EIl and

(;200%@ is, the interval between the referm 006,000219
vFat tice p0|nt dots is set to 1. [0201] First, _

fixed by x coordinate. In this case, as for O, mhen
the condition O < xI - x2 is satisfied, 01l is set to
satisfy t he condition 01 =1 Sin -1 { (xI - x2) /111,

llne éLS ncaz_t I%a?r)%?‘_l edXer} /t at égiil%/eb]zgl% Con L OQ %e%lg{ hg5A
coq b ?n 0 > x1 - x2 is satlsfled 01 is set to
sat1's the condition 81 = 180 + | sin 1 Hx2 - x1)/1}

|’sf*ﬁ-sqm{""?‘>2821|‘ ST SFebo st v ReRE O RBA B v
dlre%%q 9' n@ﬁ%lgn thl&llgea e:Lonas f egga%v%%%fgpf a%nd the -

condi tion i $ Ssa |s

| dlfec%é'%:z Ftt:?eeﬁ"%f%%%a%% 551218 Pt S vl SH02E "
60 I ALY - ¥2 I
o A LA, L8 80 b 00 Y2
3 m ,Olthe

f
refe%h'cé '1%%t1%% {EJO(%L %etdc{}..i) §1?§_é’}sé ys%be gon(géé set to

coor%l@h'a%é¥ 5@@:1’%0%@%%5:81@0@2151:&%% iSo_lLﬁQSdcﬁlt ﬁ?gygre XL/ bl .

(X2, yz), and the distance between P; and P,, that is, the
_ i.nterval between the reference lattice point dots is set to
1. | | )

[0201]

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

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

1

satisfy the condition &, lsin™ f (31 — %2)/1} I, and 0; is set
to satisfy the condition 6, = 180 -~ ]sin_1 {(x1 - %) /13 1.

[0202]

Further, when the condition 0 > %x; - X3 is satisfied, 0,
is set to satisfy the condition §; = 180 + Isin™ {(xz - x3) /1} |,
and 0, is set to satisfy the condition 8, = 360 — |sin™ {(x,
- x) /13 ]

[0203]

Next, 0 is fixed by y coordinate. 1In this case, as for

0, when the condition 0 < y; - y2 is satisfied, 9: is set to

satisfy the condition &; = lcos'1 {{y1 = y23/1} |, and 6, is set
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[0205] In this case, 0 by each of x coordinate and y
coordinate has two values (01, 02). A O val ue when
the val ues calculated by the x coordinate and the y

wONoSbidfee becone equal to each other is sel&ad®@ahsnoo0219
and it is set to a. [0206] Fig. 25 is a diagram

illustrating the relationship anong the dot pattern
printed on the card surface, the code value, and xy
coordi nate values. [0207] Fig. 25A is a diagram

illustrating a dot fter rinted_,on the suyr e of

to 3 A 3 °T 8“365390’521%3 g@fg 1 Hém)?yl clodrdi n%?ﬁefﬁ?ial ues
argd%%qgained in the dot pattern. [0208] Fig. 25B is
a difagramillustrating a table on which the dot

pattern is defined b bits fromCo to C31. -As.shpwn
in Etuﬁtgfer25‘%?erbgﬁ'teoc%°7§3r2%0éjr Et% Y4 'y *eoor dslgr%é'ts g,%g&mt)lo
.. CGl5 refer to,.an x cpordipate,, Cl6 to.C27 refer tgl|a
is sghaed garuary B e edo o B erta e Gy v et 41 17
refers_ t.0.a nmanagenent code...89 200%4021p49 -1
and o0 A 000218 T [ QDG P HELEE Paruaslafe S anydd
_ iql&We | attice region shown in Fig. 25C and
ylgpe ifically, they are represented as the dots shown

in fogs5125D. [0210] As for the coordinate values, as
shown in Fig. 26A a

In this case, @ by each of x coordinate and y coordinate
has tw;; values (0;, 0;). A 8 value when the values calculated
by the x coordinate and the y cooxrdinate become equal to each
other is selected, and it is set to a.

10206]

Fig. 25 is a diagram illustrating the relationshlp among
the dot pattern printed on the card surface, the code value,
and xy coordinate values.

[0207]

Fig. 254 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 C¢ to Cai. As shown in
Fig., 25B, C¢ to C; refer to a y cooxrdinate, Cg to Cy5 refer to
an ¥ coordinate, Ci6 to Cz7 refer to a code value, Csg LO Csp

refer to a parity, and Cs; refers to a management code.
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single xy coordi nate system may be used in the entire
card surface, and as shown in Fig. 26B, four xy
coordi nate systens nmy be used in respective regions

\ﬁji)‘iﬁoqfﬁguﬁﬂr respective codes. [0211] Fig. 28-4&:8oemooz10
p

an view illustrating a state in which the <cards are
di sposed on the card arrangenent panel, when vi ewed
fromthe upper side. [0212] The player can dispose
the four cards fromA to Don any |ocations on the
card_arrangenment panel. [0213] Fig. 29 is a diagram
i 11 48Pk ng an i mage obtai ned by photographing the

ds_di d_on the card t, | . by th
SenStrStihi e P gbRed TR IBRE ST 4BVt <t HE DOFFOATSTI Hbe
. of t t |, [0214] _As ib
in Bty 8501 AE B TG Ys STBFG BRa A=t P &1 e

h in the Casig}}%of the card gane machi ne, and &

ShofRot Bt Hph e back surface of the card arrangenent
pan b 0 WD 2007/ 021249 PCT/ SG2006/ 000219

Acc %i]r Iy, the inmage photographed by the sensor unit

is .reversed at the left, -right, t bot.t o j des,
Lo ARSI IRE Bhobifnafd lyanileitna ! AN P EOTHEAL O

. t _cod rint n sur.fa o] e car gy

sinbf€ £01 EONBBINLER 2R haF PEGhSHLATReobakife

surifgl:g,Sta{n%{ 59931?0‘&' E(Lﬁl F:{?t r2i6§,ff)<5ur 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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R - - = - R at e ey Sl - = = — it

determ ning whether the card exists or not. In the
pi xel matrix, pixels of 16 x 16 formone cell. The
predeterm ned pixels (pixels hatched in Fig. 30)

\)ESE%%ﬂ%@t he check pixels. [0216] That is, gB&ca061000219
rightness of check pixel groups set at a

predeterm ned interval (in this case, at an interval
of five pixels) is detected. Wien the brightness is
equal to or nore than a predeterm ned threshold
value, it is determnped that the nmediumis dispose
Accgrdimel i e ﬁﬁtﬁsﬁxphpégmph%r@r Mare eSS WIS Bé
descri bed in detail [0218] First, the micro rocessor
reveRed avPY)e pebvi déghin R anddhRtEe ety 2P He
m croprocessor uynit, diyvides the photographi.c re
with ihe ppqssshvn an (§ishgt { udifvainex 2‘% %%FP?S@%%‘ZG%
shown in Fig. 31. Fyrther, each of these cells is
on Bhi iRk [SHES26R KT SRR PEY FonBPPLRFTERIEY 16
(ho@zz%r]t al) . In addition, anong the pixels, a bright
| ev bri ght ness) of the hatched portion in Fi g. 30

91. VWO 200, PCT/ SG200. / 19
brl%gias%@véﬁ P EErER It P57 (356 &1 RGRS: FROMD U8Y
hol d | t
det ERE R T RP PEOof "Eo Bbar L8 br ol 8 {ﬁa%*et‘hh e
t hr eshol | it det th
mat bl Catre® ATt 1 &O&&ggﬁar%”fldt hdreort eafbrn e L
plxéfga@lggls I_}Pa\@\fl%r y t'g; t B\M)]b% Ig}ét agee/l% chlaékzé els.

correspon € noi se,

det Fd'ﬂéaed

That is, the brightness of check pixel groups sét at a
predetermined interval (in this case, at an interval of five
pixels) is detected. When the brightness is equal to or more
than a predetermined threshold value, it is determined that
the medium is disposed on the pixel matrix.

[0217]

Hereinafter, it will be described in detail.

[0218]

First, the microprocessor unit (MPU) provided in the
sensor unit or the game microprocessor unit divides the
" photographic region into cells of 18 (longitudinal) x 22
.(horizontal), as shown in Fig. 31. Further, each of these
cells is divided into pixels of 16 (longitudinal) x 16
(horizontal). 1In addition, among the pixels, a bright level

(brightness) of the hatched portion in Fig. 30 is measured.
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that the card is not disposed. [0219] Fig. 31 is a
diagramillustrating a nethod of analyzing codes of
cards. [0220] First, as described above, the
woabtogeaphi c region is divided into the celpsysboddhoo21o
(longitudinal) x 22 (horizontal). 1In addition, the
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

TheV\@Le:[&E he.dat J.f’efp%es%%g dﬁf“éﬁ%té&@s | Al el M By,

he regl ons ere car are di sposed are

In Qa@i@ﬂarap%g« h@:@ﬁldo%l 99& tdhant heng RagioRs e et
he cards are not spose Accordingly, the sensor

levHﬂ' issgeﬁgbe@ot&e sl %h%ott%r %mgghgpd beabrd gt is

while scanning the cells. Wen the sensor unit

det88Rl che S HAe thel d5rq BROLRANIANE] b bendHd qta,t dibpodsd
deternined that the card i s~ di sposed on the

at tGRF £65PONSH NG reel d St iloh . adghhdRlYy, fheh $hedftiRH DL DY
t he above-nentioned met hod whet her the dot exists or

is 20, s THEe SeAESY oAt s e allfr 1R nb 28 0n candl dbberdZnaiD
2007/ 021249 PCT/ SG2006/ 000219 determ nati on whet her

that hendotaexiisd sio@r dngboE®. sequentially perforned, and
the dot code printed on the card surface is read.

[02pdd1According to the above-nentioned nethod, it is
determ ned that the card exists on the bright region,
andridie 31do$ alafegtaon lisspeat ongednethodlof thelprimht
region.

"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. 1In this case,
since the other portions other than the cards where the dots
are formed reflect the infrared rays, the regions where the
cards are disposed are photographed to be brighter than the
regions where the cards are not disposed. Accordingly, the
sensor unit searches the cells photographed to be bright while
scanning the cells. When the sensor unit searches the cells
photographed to be bright, it is determined that the card is
disposed on the corresponding cells. In addition, it is

determined by the above-mentioned method whether the dot

exists or not. The searching of the bright region and the
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Accordingly, it is possible to reduce the tine
necessary when the dots are detected. [0222] 1In the
present enbodi nent, since the dots are detected in

wahorohgscel | (pixels of 16 x 16) on which thergahfbobdzio
di sposed, it is possible to efficiently performthe

calculation by the mcroprocessor unit (MPU or the
game nmicroprocessor unit. Accordingly, it is possible
to reduce a tine necessary when the dot patterns are

d 0223 Fi di tr
det ST o w%ss i 3Rge§ R PeRer T ohe o R By
perPor a%esmgr% chcp]gei ]gzr:{r??eclf %the nc?v\hléfégg.en.s read.

sur e car ganme is
per% &ﬂﬁd by US|ng the card gane machi ne and the cards
acc g to the invention. [0224] First, if the

ccor 1|ntg plggt o?ﬁgpg%oo%gm%%g:leﬁggerﬂe I?éd,t h%ézcari%

sur ace by “using ove- neEnti oneé

e L AT S S BBty S

dot 4% +RALLBLN. 3 AT @Ef@%&%tb CRHE “liat
sear ¢

m Ccr oprocessor es the key dot he'x

Acc%%?lﬁ(ﬂléﬂ %g ggés%le he cemtel @k thge GRIL =868y when

they are set to the location of the

the(ﬁggg é@gadeegggbgn of the card is represented by x
d y coordinates on the basis of the |ower right of

the“ggﬁg arrangenment panel (upper |eft when being

In the present embodiment, since the dots are detected
in only the Acell (pixels of 16 x 16) on which the card is disposed,
it is possible to efficiently perform the calculation by the
microprocessor unit (MPU) or the game microprocessor unit.
Accordingly, it is possible to reduce a time necessary when
the dot patterns are read.

[0223]

Fig. 32 is a diagram illustrating a method of recognizing
the locations of the cards disposed on the card arrangement
panel (stage surface) and the angles of the cards, when a game
is performed by using the card game machine and the cards
according to the invention.

[0224]

First, if the sensor unit photographs the dot pattern
of the card surface by using the above-mentioned method, the

microprocessor unit (MPU) detects a code wvalue <that
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S e

phot ographed). That is, by detecting the |ocation of
the card, the center of the card is cal cul ated, and
the x and y coordinates of the card are cal cul at ed.

‘,}'J'(E%()?@M&”t he Iocat| on of the card is cal Cuﬁ?%;zodmﬁﬁm

. t he coordi nates of the car ecome
(xa, ye), the coordi nates of the card B becone (xb,
yb), the coordinates of the card C becone (xc, ye),
and the coordinates of the card D becone (Xd, yd)
CM% 2254% Further, the angle bet\/\%en t he strai

gt the dokRE te&RPer AiiE ﬁ}n@o?h%ﬁgg?ﬁrglue’
thegf@%tr'fvgglacg%ﬁlgﬁ'ngg Gy r%%‘?c%’r?d BRe BRECEET MRR 2D o
v ot hetce?Bgé'es o %it%glv‘??ﬁe T ened g
thef ArRRT apUn o G Ho LUB G iy et (RE4Pd Bh P
Carf%é%g’f%ﬁg%%nﬁq%r%eﬁ%ﬁf Phod %?895%%%%%§fe)t YECUTE I
Lowe 5\’%%097/ A B ?@%%9%6/ 2245 Q%J‘Eefé%enfb%rmg

a I xel

phogog%zy\%!h%% t Iﬂ]eI'haa‘:r 1? hl%ydde%%%‘%_et_g t%edfcgceaq;l%q‘t %t&l@ecahrd;

Unlt m Cr oprocessor

the ggﬁge}_(%lfq:%é a%p?ﬂgl; }ggﬂf&’cé‘ Rg ML LAy %&f}%ﬂ%%y

IS searc irectiono e card

of t?% Lheq %%dcﬁaua%%ﬁen r&%%' _can. %ca%geaw%ﬁe Mhen

e user noves the car on tné card
is calculated. That is, in Fig. 32, the cooxdinates of the

card A become (Xa., Va)., the coordinates of the card B become
(X, Vo)., the coordinates of the card C become (Xc, Ye), and
the coordinates ¢f the card D become (Xaq, ¥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
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arrangenent panel, it is assuned that the card having
the sane code val ue noves on the card arrangenent
panel . Accordingly, if the |ocations where the code

wahiss213.€ reproduced per predeterm ned ti ng-¥Soos000219
coupl e& as the traces, whether the card noves or not,

t he novenent dlrectlon of the card, and the novenent
traces of the card can be recogni zed. [0228] Further,
the m croprocessor unit (MPU) can knom1the rotation

I nt fthe . dif
thegggggt?§ﬁ28%$Q?%% E‘y 58?3 %eﬁ%rg éﬁgegf 2 th e%§§%2
e h | | at t
mat S Phfalt bt 1 lsff’%i%é]las fet A5 FRYSIERL Qs
unit e card hol der §e%nsot1’:eu1\’f‘{ EI‘BU aceor di.ng vta‘iutehfs Gand
T’ SE5 or-ihe BJ

|ons fogressed whi | e usi ng
xon g ”? T e °élé”<%¥'8 b bt cRtn, ParRieet =
_ det 9 0] 2 P
en 5 BT RGP T SRR OAT S O

be HBX %he.t ﬁ%@?ﬁ ?he nSr MGl At AL Ynmnd h&irg

e car A nmoves from (xa, ya) to (xa',

arr%x?%gmentth}gal;;&nt 3 :fg at.sggmgé‘rt%a§ tﬂ.@%§§deMr(d(|Ehe\g%}net 0

center of the card C noves from

codd X2 Soddd &%Qhe ¥§rd ard3d gbRen € gaen .of atBsr&aidh D

noves
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) c.an know the
rotation angle by movement by using the difference between the
directions of the key dots before and af‘;:er the card moves.
Further, it can calculate the movement amount and the movement
time.

{02289]

As such, the power of the card holder can be varied
~ according to lthe 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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1ol - - A =2 e - - A TS . Y = .

from(xd, Yd) to (xd'", yd' ). At this tinme, as for the
angle wth respect to the card arrangenent panel , the
card Ais changed fromas to aa', the card B is

‘%gﬁggﬁﬂmgron1ab to ab’' t he card Cis Chan%ﬁﬂwié&ﬁhﬁnw

, and the card D is changed fromad to a
this case, the novenent anount la of the card A
satisfies the following condition. la ='"I{(Xa" - Xa)2
+ (Ya' - Ya)2) [0232] Further, the rotation angle 8a
satjsfies the followng condition. Ga = as -aa [0233]
Fur %%}%]if the tine before the card noves is set to

{ned PR P o e?ééfét Foy =EareheUeherie BPYEr Y the
eno [RGBy g0 o 8T 8T8 L0258 TS card
e S AR L S e
movg%%“rtowe? Qbﬁeﬁ%? 1o v1) 1 RESCAPY Betoie e aher e
BT B Tl IR e T
frcn%h?xcard hw‘?' d&r Var' A’L 191'356]1:11‘&@, as for the angle

with respect to the card arrangement panel, the card A is
changed from o4 to o', the card B is changed from op to o',
the card C is changed from 0. to a.', and the card D is changed

from oy to og'. In this case, the movement amount 1., of the
card A satisfies the following condition.
= V{(%a' - %)® + (ya' - va)¥)

[0232]

Further, the rotation angle 8, satisfies the following
condition. |

0. = ot -0

[0233]

Further, if the time before the card moves is set to T,
and the time after the card moves is set to Ty', 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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Figs. 34A and 34B are diagrans illustrating a case in
which the traces of the card are used as paraneters.
Fig. 3dA is a diagramillustrating a case in which a

w@bdyomyes in a circular shape, and Fig. 34@1s&2806/000219
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 nay be used as
paraneters. For exanple, the shape of the trace can

be gsehAsatheRar ABifle, TRand $1alB8 RIAKECELERUES,
the card in a curve shape as shown in Fig. 34A, or

thefM#@hchtCan&idltto# Bhd chir-AaheShaRe &% SHOMWNCF R1El dhrd,
34B, so that paraneter such as the attribute of the

andCaiél merRe tVaiheds ER23¥rd bRcanatherarireed nead ,tHehe

characters displayed on the display nay be associ at ed

powkt §f thes tdBePho0hct hits GRANASAON HHf iG3r dnah Iang ermit
panel to be controlled. For exanple, a stage effect

movéSateatihenph apass ane ghwdt yednoncd e hstHeeNva sk .
the player noves cards and thus the battle pl anes
noveoaegprding to the novenent of the cards can be
made. 97 WD 2007/ 021249 PCT/ SG2006/ 000219 [0239]
Furthes, 34re =@dr BlSB e Beagpued il wsttaatiag 8 ehsehin
the locations and the directions of a canera (not

whishdke) toacthef th daadrargesedtapapnebnaterassedgatah
with the traces. [0240] In this case, if the card

is dodsagEm novestoating 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 rectangulrar 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. 343, 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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predetermned tine or nore, it may be assuned that the
traces of the card are conpleted. Further, if the
pl ayer renoves the card fromthe card arrangenent

‘wane@ilozide may be assumed that the traces ofpdim:26@rodo219
are conpleted. [0241] Fig. 35 is a plan view
illustrating a state in which a gane is perforned by
the card gane nmachi ne of the invention. [0242] As
shown in Fig. 8, a player stands or sits in front of
the[&gﬁﬂnarrangenent panel of the card gane machi ne,
and a nitor is disposed at the front of the card

ar rﬁﬂ%}%‘%ﬂt n),g@%%drdsvma?y Bl lﬁéé‘@@?f ih OB“ i{?céﬂlﬂyﬂlch-“&ﬁ%e

pairs o I nations,” eac has a card

loc%{cﬁ@%ﬁggﬁga@ﬂem%n% geni t@a[mer%nqngEhQﬁowﬂ h ro%e the

pairs o i nat1ons, each of which has a card

car@rgﬂ%réhtpggﬁ 1 aas%%@:h_geéd & o\gg@q&g@ego be

opposi te er, and six people shares a card
gang sgGhi ne of one unit [0243] That is, one player
pl ays a gane with any one of the other 98 WD

200i¢{ 024249 cPagE/ SEP06/Q002181 fdowe Peopl @cle ther a

ot her five people, and cards held by the player are

predi&nesed 0ni hd & CAbHe AliARIERNE s PANEN -t PALJBR® traces
progresses whil e using code val ues or coordi nate

of thal 888d afctimpRALHET NBu TN, edf Ahel PEagarf d8mot8s the
addition, inmages or noving pictures for raising the

card@@ARnPERII €55 ardahgsHblit Rhed, St 80y &kf estums@® that
di spl ayed on a nonitor.

the traces of the card are completed.

[0241]

Fig. 35 is a plap 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. Three?airsofcombinationsfeach
of which has a card arrangeﬁent 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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[0244] In Fig. 8, the six card arrangenent panels
forma gane nmachine of one unit. However, the
invention is not limted thereto. [0245] Figs. 36 to
80 2awm21didagrans il lustrating a card gane nagiTSER006/000219
according to a second enbodi nent of the invention in
which an image is displayed on the card arrangenent
panel. [0246] In the second enbodi nent, in addition
to the sensor unit (imaging unit), a projector that

: fiv%eF¥§§l@%@tBéob€Eé£ oﬂlw?gophé PIYicdedsi Re Bd SPAGRIe
bel ow t he card arrangenen panei (space below a

pla$bad8le - didpdR PHO8Et Bhrd | APEETHenBO¥EAL]L Pi & WLk
that are projected onto the stage surface are

progee%@é k881 8Y15 169080 YAk HE e 1o rCON M inake valwasoefadthe
ot patterns obtained fromthe photographed inmage by

pattBens§ISakedid thk0Zddds . | IntdtRi:RA S MmO MRRAting
for exanple, if a card where the dot patterns are

picPhik8 &byl 8a0é 5ROTEE Qhnd ReoGREHs aldaRgelNenl 992 \WRage
2007/ 021249 PCT/ S&006/ 000219 panel, the infrared ray

effett aghatdiemibivglt ohr s atbmtws: fromthe [RLEDs is
irradiated onto the entire bottom surface of the card
arr ptiyesrent panel through the dispersion filter.
[0248] The infrared ray irradiation light reflected
on Ihe&iback, e fsdaecatdthewardens phrotlogrfaphed dame
the sensor unit. At

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.

f0246]

In the second embodiment, in addition to the sensor unit
(imaging unit), a projector that serves as a projection unit
iz 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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this time, fromthe projector, inmages or noving
pictures are projected onto the bottom surface of the
card arrangenent panel. [0249] |In addition, if the
WeRnGPk2eR t and the microprocessor unit ( MAdrdcadhioo0219
the dot pattern printed on the card, the dot pattern
is converted into the code value, and the inmge or the
novi ng picture corresponding to the code value is
projected fromthe projector. [02501 As such, the
panelpgas: onfidweedresy ngeicilaties hightpl oretiactd onba te
bott om surface of the card arrangenent panel by the
IRLBDejiect orgdianddidrec pt b ecitedeibagen andameve hghe card
pictures are controlled by the cards which are
arrdngposed mmeflhehcaugh e ahiggrestiopanelteand on whi ch
the dot patterns are printed. [02517 Fig. 37 is a
| ongP24/di nal cross-secti-onal view illustrating the
card gane machi ne according to the present
enbbiak Aphtardda W0 260702 1249 BECTY STR086H000208 back
[0252] As shown in Fig. 37, an upper |ayer of the card
surjgeanyeridet cpadel s iphdorgmeghefl byt rien syeasemt upliat e At
~made of glass or acrylic, and a screen sheet for a
Thip daimepr dreetidre psotiantoat ednagss ar Irwemgl Ryetuoés tane
card arrangenent panel. In the space below the card

Projeeipeirdint hendottopacarierowof hehet aged arrangement
panel.

[0249]

In addition, if the sensor unit and the microprocessor
unit (MPU) read the dot pattern printed on the card, the dot
pattern is converted into the code value, and the image or the
- moving picture corresponding to the code value is projected
from the projector.

(0250]

As such, the images or the moving pictures are projected
onto the bottom surface of the card arrangement panel by the
projector, and the projected images and moving pictures are
controlled by the cards which are disposed on the card
arrangement panel and on which the dot patterns are printed.

[0251]

Fig. 37 dis a longitudinal cross-sectional view
illustrating the card game machine according to the present

embodiment.
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surface), a projector for projecting i mages or noving
pictures onto the screen sheet, |IRLEDs for
irradiating infrared light onto the bottom surface of

wbaoeat@sar rangenent panel, a dispersion fipégiclheiooozis
di spersing the infrared light, and a CCD (sensor

unit) serving as an inmaging unit are provided.

Further, an IRfilter is nounted on the front end of
the CCD. [0253] In Fig. 37, the CCDis connected to a
m crgpeggessor unit (MPU) (not shown), and the inages
phot ogr aphed by the CCD are analyzed by the

M CRAPIQERSSOl Ubl L, (MRUY) 'ar?n?py%gz':"slg?@r_d%tf fad t ebPa
printed on the back surface o he card is converted

ar rafly@man € 936 eV al Lo e Po £ A0 HNRLE MR8t [i2RA £ g1ass
Referring to Fig. 38A, a mrror is provided to be

or 406} 1MEAand B f2RACEIB! W Lhe £aF Ho PELANOLERAN I REREH
(space below the stage), a projector (inmaging unit)

on hS1éhsPasedrats tthe side L neBReaHI{AEA .Of 14 he dTLRRBE,
the projected images or noving pictures fromthe

belpkOjte Ofa kPl 8F B8idReniNi fanar e(dmidect &by OMMONGLage
surface of the mrror to be projected onto the bottom

surk@te WD 2P0d1 8202480 PeTo$6200684 Q0RES osibt ase pattubes

stage. In the space below the card arrangenent pane
ontat thdesdreeat sheesparedpapast feRithendl Iidfaral CoBht
serving as an imaging unit is disposed, and the
ontphahegraphed surghteobft h@edahrpatdretngefhehbepansd, a
surface (nmedium surface) on the card arrangenent pane
dispsrapen Fulftacefor sibpetgdemg thntinfddred hghingaudid CCD
wi t hout being incident on the mrror.
{(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 micropreocessor 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 tobe inclined
in a space below the card arrangement panel (space below the
stage}, a projector (imaging unit) is disposed at the side of
one surface of the mirror, the projected images or moving

pictures from the projector (projection unit) are reflected

on one surface of the mirror to be projected onto the bottom
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[0255] Referring to Fig. 38B, a magic mrror is
provided to be inclined in a space bel ow the card
arrangenent panel (space below the stage), a

Wwo ety (projection unit) is disposed at gEdEs@oek00219
of one surface of the magic mrror, the projected

i mges or noving pictures fromthe projector
(projection unit) are reflected on one surface of the
mrror to be projected onto the bottom surface of the

- surBiages dhe sCeR:(1 reging s%@ic%)bé.l_%w gL 8RR e0x At adigeside
of the other surface of the magic mrror, and the

‘pan®NolOOFEPNesdi gl phcbheagQbt PAELRI thoiniherTed e
surface on the stage surface transmts the nmagic

Wdd Qs b9 1Medindank PG et p88ek e (LnEl PR et -
Ser[ 02%6]S Fi gs. SDQQR tno 39C arg d?agr ans illust rcg%ah@ge

lightTegeshe I BatearOrothhe L duati@ngaentmPalace)
when the gane is actually perforned. For exanpl e,

on thier 8dxd aRrhABEReRf paded AHQRe HaNRicd)Sidiisplayet Ao
the card arrangenent panel. In this case, the player

the pitisy i ahd toRivhbeh e ipiedekeaghbesh paid efitroirn  this
case, ID of the player) is printed on a display
| oclaizgn 102 WO 2007/ 021249 PCT/ S&006/ 000219 of a
start (see Fig. 39A). At this tine, the | RLED bel ow
t h@efeardnartagenedds panehgi ¢ nddirat-ess tdreviiAkdatethe
light onto the <card through the dispersion filter.
incYi0RSV)in Thep&EH Halmmgichg oard )addmigehestphatelr eplzed
_ the light reflected fromthe card transmts the
belgphdhegséapbetl, i mggeitegtor (projection 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 magic mirror 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. 1In 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

102



the m croprocessor unit (MPU). Then, the
m croprocessor unit (MPU) recognizes the dot pattern
fromthe phot ographed i mage, and reads the code val ue

woRedzobSecase, 1D of the player) that corr ggaXiEsociofoz1e
the dot pattern. [0258] Then, the gane m croprocessor

unit (see Figs. 12 and 13) that has received the code
value fromthe m croprocessor unit (MPU) controls the
projector, and displays the gane start inmage on the

of §AGAY (809 %“%Pt Eﬁ}‘e' 2FLg s 33, 1025 OIFEDV‘ESE_‘O& &

gane $t & e pl ayer noveées the car

carlzi ng;%m%ﬁghglaeflgﬂgré‘é{ae{est Phe ’R‘é‘%’l?@l Sifgﬁ&r dhpat

arrangenent panél recogni ze y

carbhghrgﬂ Oc%m%%?{%sﬂ&ktfl( MY, and the gane

m Croprocessor I'S case, the nicroprocessor
unltoi U and the game mnicroprocessor .unit recognize
t ha € card is disposed at a |ocation of a 'rock’

of SCl 28 $1RAPA! il 26k £026Qhs %ﬁ ogd eﬂia%ﬁe light

m croprocessor t generates random 1

refi@@@é&?flx%%? tﬁgéﬁo&@n%%@th@ Wo%’ra%ﬁ@dd§ﬁ§<§én eSS

a card at the side of the ganme m croprocessor unit

the @it Apirdce8886r urdE 984S ) TRBN ! R ehfsd Soritfo Al suft
t he random nunbers. [0261] Then, t he gane

(MPU) GFRIDgRE88SAhdIBbE Sialil PeSy %hg%fﬁ)tog%f@@”ﬁnage,
determination is perforned on the basis of a

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 <¢ard 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
leocation of a 'rock' of scissors-paper-rock.

{0260]

'Next, the game microprocessor unit generates random
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determ nation table set in the nmenory (not shown) . As
a result of referring to the determ nation table,

when it is determned that the player wins (Fig.
woDa7oprint s are added to an ID attribute opctd®o06/000219
pl ayer. [0262] <Another Enbodi ment> Figs. 36 to 39

are diagrans illustrating an exanple where inmages .or
novi ng pictures are directly projected onto the card
arrangenment panel by the projector. However, as shown

numbBr ! gggddfgeté?rﬁieﬂ@@ Lor. (i spl ay). nayybe.geparat el

provid from card arrangenent panel. [0263]

micEUfﬁ ésshoqsuﬁlﬂQMHﬂ qutfiisgca%é', the SeRs0s Ui thdmysdave
a at e

rail t I's novab In xy directions. [0264]

of FHiLDeTor 3%SNOMEoh Mk r42, the sensor unit serving

as an inmage input unit may be provided such that it
can;ggan  a surface of the guide rail by a driving
beIE of 'a stepping notor, and may read the dot

pat L) Qhet hendadiumilak ks, 404 W0-2074031240me
PCT/ SGZ006/ 000219 ~ di sposed on a docunent pl aten nmade

The OfgaHeaS$at @262k i ofil Gis 4BetBodndll a8k afiel | B84 1At bRY 22
househol d ganme nachine 1 n which dot patterns of the

det &Afth £ Pea 1RAGe DY rfe HBIBmo PP AV 08 fsHRR ) ganBs BBedd e
The read result can be displayed on a nonitor of an

of 1@Xlairial dLtBY icRiteRniAa BB MALEA! diHedNibE s determined
that the player wins (Fig. 39D), points are added to an ID
attribute of the player.

[0262]

<Another Embodiment>

Figs. 36 to 39 are diagrams illustrating an example where
images or moving pictures are directly projected onto the card
arrangement panel by the projector. However, as shown in Fig.
40, the monitor (display) may be separately provided from the
card arrangement panel.
| [0263]

Further, as shown in Fig. 41, the sensor unit may have
a rail that is movable in xy directions.

[0264]

Further, as shown in Fig. 42, the sensor unit serving
as an image input unit may be provided such that it can scan

a surface of the guide rail by a driving belt of a stepping

motor, and may read the dot pattern of the medium that is
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nmounted on the main body of the ganme machine. In the
menory card, the scoreline or the paraneter of the
card, and the imges or noving data may be stored.

w29 212401 9S. 44 to 46 are diagrans il ustr gidrig2806/000219
nodi fication of the gane machine. As shown in Fig.

45, the card may be scanned in a horizontal
direction. [0267] As shown in Fig. 47, the dot
patterns nmay be printed on both sides of the card,

disidiedth Babbel.f 6}1%%89%58@ sHr§pag  of the card may

be read by a main t he gan® machine, and the
dot;geatstern of the botton1surface of the card may be
read by "a pen-type scanner. Since the sane structure

i's pged 49 i 9. g A rdnl€ 1QRQLLEEKE deSRRisRhbLRA ig8me
omtteed. [0268] Figs. 49 and 50 are di agrans

macﬂa_'rleu%rxﬁ{ﬂc@lgdét JaFBePRERiMEhe i WELD bR PlaH Bkid ¥adh
cards are disposed in a sensor unit and thus dot

bod P @RS gke thEcHIn. al 1y QfaLakds18r 8an ShdH lRIGGUE] ¥
read by the sensor unit. As such, the plurality 105 WO

on azﬂgﬁi@tgﬂ?eﬁ:gaE@Ht@@%@Q%QQ&zﬂ&orﬁf S8 Bard can be
simul taneously read by conbining the plurality of

mourGAd%Sn 8RE dits bad§oFbitIRt heRne Ohadairaet efstiod rdfi@ry
gane becones further conplicated. [0269] 1In this

card;aBRe sicheeCandoraite Setandtdhef gaseamihame thhiimges
moving slightly in a longitudinal direction. As shown
or mdvikiggdata 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 he
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, theplurality
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52, a transparent card case for acconmodating a
plurality of cards at slightly shifted | ocations may
be prepared. Fig. 51 is a diagramillustrating dot
wWdbdo®ba2fo0r M ng surfaces of the wused card. fc@&Eboso00219
Further, as shown in Figs. 53A and 53B, instead of the
card, the nediummy be a figure that has a bottom
surface on .which dot patterns are forned. The stage
is formed in a circular shape, and the top surface of
of tdedsStAge sSAnYEsShafstiferestiage ifiadagothapolrdiiey
figure can be disposed. On the stage surface, the
of ghass, plrat ehmzdat bemh R ddildrelbraparbhagtans est dhe came
i nner space of the stage, |IRLEDs, dispersion filters,
becanes RAusEnRsOkotpl fcaterl.provi ded. [0271] As such, even
when the figures are used instead of the cards,
out paédinf ormati on-according to the | ocations of the
figures, the directions of the figures, and the
di strahbés deetepedre thedd bkgarest dn thegstagechintads, le
for exanple, words nmy vary. For exanple, a
movionweigatipnmhénnfigeutesaladerptoten. 106 WOwn in Fig.
2007/ 021249 PCT/ SG2006/ 000219 in face to face and a
52, corfrensaticont wiied thze fiqguresommedpt ived Phubatkty @f
back may be different fromeach other in conversation
carggpritepl sahity shisted decathendinacbeapserdrache Figures
or the distance between the figures is the sane as

is a daegrantiid vsasatind doeralrern Hogsdpatw farem gf B

and thus the description thereof wll be omtted.
used card.

[0270]

Further, as shown in Figs. 53A and 53B, instead of the
card, the medium may be a figure that has a bottom surface on
which dot patterns are formed. The stage is formed in a
circular shape, and the top surface of the stage serves as the
stage surface on which the figure can be disposed. On the stage
surface, the glass plate and the IR filter are laminated. In
an inner space of the stage, IRLEDs, dispersion filters, and
a sensor unit are provided.

[0271]

As such, even when the figures are used instead of the
cards, output information according to the locations of the
figures, the directions of the figures, and the distance
between the figures on the stage surface, for example, words

may vary. For example, a conversation when figures are placed
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[0272] <Enbodi ment with Changed Infrared
Characteristic> Figs. 54 to 68 are di agrans
illustrating an enbodi nent when one system of dot
watdenn2er a plurality of systens of dot pagdigsdsesabozie
two or nore of systens of dot patterns fornmed of at

| east two kinds of inks having different reactivity,
......................... printed on the nmedium are

~ selectively or overlappingly read. [0273] Fig. 54 is
in gack agréane bhdst cahvagsan exangh ehwhéhgdots apatilerds
~are formed by using two kinds of inks having different
in havfk b bdck anavairs i pféxartty f rdineadh foftdeenioe chet et itdne
infrared ray absorptivity. can be nade by controlling a
conganrbon AtoWponénmeeoritaidiedcthothefi hke JiGR#Al oFite
. 54 shows an exanpl e when as at |east two kinds of
distpakge Hmbvegndili¢ efiantreseasttihe tpmet aw tkiaiddnothé ese
having different infrared ray absorptivity are used
of the glardf i dfjueatedhandsiv s Bat asd tinys frheqdescyiption
[ 0275] 107 WO 2007/ 021249 PCT/ S&G006/ 000219 In the
theppafentllemsoeidbhed. t he structure of the information
out put device is the sane as that of other
embdtiMdnts. [0276] In Fig. 54, an ink a has infrared
ray absorptivity of

<Embodiment with Changed Infrared Characteristic>

Figs. 54 to 68 are diagrams illustrating an embodiment
when one system of dot pattern or a plurality of systems of
dot pétterns of two or more of systems of dot patterns formed
of a;_least two kinds of inks having different reactivity,
printed on the medium, are selectively or ocverlappingly 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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about 80% in a peak wavel ength of 850 nm and an ink b
has infrared ray absorptivity of about 60%in the
same peak wavel ength. [0277] Wen the dot patterns
Vo0 SooPbitfeed by using two kinds of inks a ang-1ksg2ade00219
shown in Fig. 55, the dot of ink a that has high
infrared ray absorptivity of about 80%in a peak
wavel ength is recognized to be dark, and the dot of
ink b that has low infrared ray absorptivity of about
60%n n thepepke mate| engbdimdst r echgni feshdtmdze bfi gitle
The dot forned by the ink b is assuned as a fal se
‘infdohatamd auteit paétece havitheg tdwnemeani hhati efomyherhe
dot formed by the ink a is fornmed. Generally, at the
embpdimpewts f abrication, the dot of the ink b is also
copied wthout being discrimnated fromthe dot of
t he[GZikela. Therefore, the noise due to the ink b
perneates into the copied dot pattern, and the
r epfrodiici-bBEi t 3n ofnk e hdet ipatdmwyd day theorpnkvity of
cannot be ensured. As a result, it is not possible to
aboyhi 8@ tire sseeaki wpvel €238} oFigg0 56,1 snd dnagmlark has
. illustrating a case in which three 108 WO 2007/021249
infpoRE@aAN 64090219l vikindst ofbdmksE0®adh Ghewrdase Haak
di fferent peak val ue wavel ength characteristic of
wavekeRdited ray absorptivity, are used. [0279] The ink a
has a peak wavel ength of 850 nm the ink b has a peak
wavdlZidt h of 900 nm and the ink c has a peak

wavel engt h i
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
highinfrared ray abso.rptivity of about 80% in a peak wavelength
is recognized to be dark, and the dot of ink b that has low
~infrared ray absorptivity of about 60% in a peak wavelength
is recognized to be bright. The dot formed by the ink b is
assumed as a false dot, and a dot pattern having the meaning
in only the dot formed by the ink a is formed. Generally, at
. the time of fabrication, the dot of the ink b is also copied
without being discriminated from the dot of the ink a.
"Therefore, the noise due to the ink b permeates irito 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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of 950 nm The dot patterns, are printed by the inks
a, b, and c¢. [0280] Meanwhile, the LED that serves
as the infrared ray irradiating unit selectively or
weeidapRingl y irradiates light onto the dotp@@ddBicnsoz1o
by using an LED-A having wavel ength characteristic of
850 nm an LED- B having 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

kindy s ghtRessaoh ofhahidbthd snd af basent peathivehud wghelémgth
selectively irradiated by using the LED-A to the

chaddd®eCisk028d] infirgre88rag sbshmgriatil | ase ratedchg
bri ghtness of the dot in a case in which printing is
perfioareed by overlapping the inks a, b, and ¢ with
respect to the lattice point dots (four corners). As
sughe Stleehdidie pealt weeedehgtiaref ppPmmedtby ik b haks,
even when light is irradiated by any LED, only the

a pehBtwaved enpoh pif 2t nmaya et ndingus hgs raep@)@]ﬁ WaEdLeFgEh
this reason, if the lattice point dot is recognized,

of 95hemhocahieatotopath@rrhsatatriecmirptﬂdwbyd'dte FRyFsher $topld
in the nenory, and thus even the light 109 WD

c. 2007/021249 PCT/ S&006/ 000219 source is changed, the
readi ng efficiency can be i nproved. [0282] Fig. 59A
i s [@28Pa4gramillustrating a case in which a first ink

(ink a) having a snmall peak value of infrared ray
ab¥epprhiley Bl BERnBhRTwWA9EYRRIgRA RS én§§66ﬁ€1 FAK

(ink b)
irradiating unit selectively or overlappingly irradiates

7 -1":;Lght onto 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. 574 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 deot
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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having a | arge peak value ofinfrared ray absorptivity
and a |arge wavel ength are used. [0283] 1In the
present enbodi nent, an infrared ray entire region

wo gkl ce (first illumnation unit), and @ SREMIB0219
illumnation unit (LED-A) are prepared. The second

illTumnation unit is suitable for a wavel ength (in
this case, 850 nn) in which the infrared ray
absorptivity of the first ink is higher than infrared

souf@ APIYREEY IhOfrdalB n§CePRc By JaB284] 1khBSveHOA
to 61B are"diagrans illustrating récogni zed degrees

of ftgmodots, when an infrared ray entire region |ight
source is turned on (Fig. 60A and Fig. 61A), and when

therileEDs g 1 5% dildIach On (Gt 1608, anse khGnmiGhR first

[028 As can be understood frdomthese draw ngs, when

ink t Renki Bfir A8AHAYa €8hELE RAKON 1@ o BOURELa &G t HEReEd
on, the ink b having the high infrared ray

absARRORAWELY d $SnheC o et di® a8 dakkonanthmhemit be
LED-A is turned on, the ink a having the high

havidyf raneedgeayeabSQNAL ¥EL Y Harad WaehBagt i 0fi 86Qnadmai s
110 WO 2007/ 021249 PCT/ S&006/ 000219 recogni zed to be
lardgiafdaveleniBraravheied.he inks a and b are printed to

overl ap each other with respect to the lattice point
dot[,028Ben when any |ight source is turned on, the
|attice point dot is recognized to be dark. [0286]

In the present embodiment, an infrared ray entire region
light source (first illumination unit), and a second
| illumination unit (LED-A) are prepared. The second
illumination unit is suitable for a wavelength (in this case,
850 nm) in which the infrared ray absorptivity of the first
ink is higher than infrared ray absorptivity of the seccrid 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 (Flg. 60A and Fig. 1A}, and when the LED-A
is ﬁurned 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 to

be dark, and when the LED-2A is turned on, the ink a having the

" high infrared ray absorptivity in a wavelength of 850 nm is
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Further, in the present enbodi nent, as shown in Fig.
59B, an ink having a | arge peak value of infrared ray
absorptivity and a small wavel ength may be used as a

‘@.?ﬁﬁmigﬁ and an ink having a small peak W%fﬁﬁégﬂmmng

rared ray absorptivity and a |arge wavel eng
be used as a second ink. [0287] Figs. 62 to 64 are
diagranms illustrating a control nethod in a case in
which a single infrared ray irradiating |ight source

recBifi¥fe §|§Q3§a§k0ha§ Eeerﬂ Stwl nVeht e§ﬂg§ Hsseh pnen

e |n a an eac Whlc "hadtdifierent peak

priwe¥ lt%ng&%%l ?‘gégﬁ%‘éééﬁwﬁh 1%’837 Lé%elgo tkgzl%%]tlcé‘%ﬁl?ﬁvm

|gs y changin e wavel engt

dotcr@e&}% £Lh %h??ergrheccg L 7845 42885, OFB%g%tlt%é ;?oﬁ‘ﬁd

may be ent from each other. Fi gs.

dottQSGZeéE &gngemggy§tratlng variation of the dot
recognltlon egree en using inks a and b with

di ffgsent peak wavel ength characteristic, the infrared
ray itradiating |ight sources LED-A and LED-B

sui fadigef 0{n ﬁ:ﬁ@dﬂr@ﬁ%n%]e%\b\égl%ggy Q21248n in Fig. 59B,
PCT/ SG006/ 00021 a and b, and an infrared filter

an ir[l@ﬁ%%h%sé‘g_a‘iﬁleypémvbfﬂﬁé aednrkhoby Y thsokER-BAty
[ 0290] such, the filter that selectively transmts

andtdemadinf varetenRUELERIED REat BE 4 Bk rBti SnklSedd A8 ink
shown in Figs.

having a small peak value of infrared ray absorptivity and a

large wavelength may be used as a second ink.

[0287] N 7

Figs. 62 to 64 are diagrams 1llustrating 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. ©3 and 64, by changing the wavelength
characteristic, recogniéed degrees for the inks a and b may
.be different from eacﬁ 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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66 and 67, the filter is selectively disposed, and the
dot recognition degrees by the inks a and b may be
different from each other. [0291] Fig. 68 is a
v agr/ammedel | ustrati ng an exanple of the dot maEvdEv0s/000219
a case in which the two kinds of dots using the
di fference between the infrared ray wavel ength
characteristics by the above-described inks are
sel ectively adopted. [0292] For exanple, Fig. 68
a agfhdwsard easn Timnsdl €hlydenréhsniio ngkpndly tfe tofisared
having the different infrared ray absorptivity are
lighgcbyntixedE$.described in Figs. 54 and 55, the dots
printed by the ink a and recogni zed to be dark (dots
pri €] to be dark in Fig. 68), and the dots printed
by the ink b and recognized to be bright (dots
hat&hedu¢h, FLhe @8)tarethsel eclévielyekeatransnifisg. tigs,
. the dots surrounded by O are selected. That is, the
infgaredtisoieleapts p§ S ok bhie merdry Avfshohe in Figs.
_ i nformation output device, and for exanple, in the
66 ppet ble Hrodk iderFilg. sedeciieldordisboskd, i ARd atle dot
selected in 112 WD 2007/021249 PCT/ SG2006/ 000219 a
recpgptiid Aggrensdty the iefy 20rndp uppere stigderenhef vt
of the ink b is selected in a lattice region of the
SaCReRtRGTof the upper stage, the dot of the ink a is
selected in a lattice region of the right of the upper
sta§5¥”ﬂhe dot of the ink b is selected in a lattice

req}pn %f I he Senter of. _.a mddle stage, the dot
ig. 68 is a diagram illustrating an &xanmple of the dot

_éétterg in a case in which tﬂertwé-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 hétched 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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of the ink ais selected in a lattice region of the
right of the mddle stage, the dot of the ink b is
selected in a lattice region of the left of a | ower
wo a@en2ikive dot of the ink a is selected i n mi/stnicmeo219
region of the center of the |ower stage, and the dot
of the ink b is selected in a lattice region of the
right of the.lower stage. In this way, the dots are
selectively read. As such, the dots are read on the
a ldasis: ebgitheisehecidfinofahl eppachsitsh@t, Coe rdedgt pbrithe
information is first outputted. Therefore, it is
inkpossiddlectedensarlatidrg tegilon sEecheidgntdr0203he dppdrhe
above-descri bed description, the case in which the
stadet pat tdmrnsfatkepinintedsonelbetedrith as iehtimediegdras
been described, but the invention is not limted
‘of #heerigiot oEdhe epaempleage nsheatbtodf tthe iddt bpat setested
RFID chip showmn in Fig. 69, a magnetic recording. unit
in aelde tdfcenmgoetn coftohiepesnsdowt ai midhlly st@geantdhanddic
chip shown in Fig. 71 may be conplexly built in the
of ghe dini 8294 ]selfdecoAposi tartdardrhademet haesrbphgeot
unit is used, and 113 WD 2007/021249 )
the pdHEE20068IV00REII0t hifsthehénsdoie ssflachedplayet 2 HayChe
stored. [0295] Fig. 72 is a diagramillustrating a
regipetf itheekafpl € ¢f loyenhakidsa- Weedghnet mdEhilRé asthg
the enbodi ment of the invention, and Fig. 73 is a
selerbrd i5er thiaditdceviedd 91 Phsteacphger of the lower stage,

and the dot of the ink b is selected in a lattice region of
- Eﬁé.right cf the iower sfagé. 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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t he stage surface of the Wack-A-Ml e gane nmachi ne.
[0296] In the present enbodi nent, dot patterns are
printed on a surface of a hamrer held by the player.
wonbdhetizaon the transparent sheet of the sta@BsG2006/000219
surface that is coated by a white color, a background
color of a field of grass is printed, and nole
projection portions are provided at several |ocations
of the stage surface. As shown in Fig. 73, in the

thusmlle: plejrechf ofthe parlyiecanmayabdi speregi.on filter is
inserted, instead of a transparent sheet |ayer coated
by [@2ssiite color and a CMYK ink [|ayer that does not
contain carbon. In addition, a glass plate or a
t r angpar2nts plditeeyramdel biis acrtyinigca eperchéibideganisle of
di sposed on the CMYK ink | ayer that does not carbon

a Whadkthevdics pparsd anachind ensif@28i7d ehpodiveenipl ef - the
projection portions, the characters of the noles are

invergnidoerr gneropgectdsfa emoshesbotiamlsul fucie lofstiag ing
stage by the projector per predetermned tinme. In a

the cas@d murfhce hof hihve idweadt-8r¥obé qdme molckd ngr e
proj ected, when the surface of the hammer is | ocated
on t02&6dol e projection portion, 114 WD 2007/ 021249
PCT/ S&006/ 000219 the dot pattern of the hammer
suffratbeiprasead Bybediesiior doki Pat oA ded PHIAERA on
space bel ow the bottom surface of the stage. In this

a suzfiase tofe adbempat teekd iRy diE yplegerand et @dl itho
a code value set for each hamrer surface, and th

trangRAe HtehaieRt thy StrgegametaRcrrAr 68 9GP 7. white

Further, in a case in which
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 dispe'rsion
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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the characters of the noles are not projected in the
nol e projection portions, even when the hanmrer

surface is located on the nole projection portion,
whewsense at this tine is not added. Furt hesgrisdedsoonzie
the nole characters are not projected in the nole
projection portions, the sensor unit may be

programmed such that the sensor unit does not perform
the inmaging process of the dot pattern. [0298] As

the d68G5ded-AbeUGe hhgnd fshiergRt iGodeayalwassatspunnted
as the dot patterns for every hamrer surface. Wen a

proMELn £1I¥ PabkObe]l Y ahePbayesn (Furlfagees s wher etagdot
pattern indicating a code value for a high-I|evel

In tRh8Y&Lsd S thki dite$a0hean NATHRE1 ysed f aG6) cosvarsest iinta
gane, the ganme m croprocessor unit that has read the

a coltyanakt 5N ref ke inicaceufadd)eahaniersdde ihadded
hi gh-1 evel player perfornms control for reducing the

by tRE;A6d AR robk8BeOiot h@iCharmotiers , oin tsheassl s watictihe
nol e projection portions with respect to the
‘the PIRECHers sChAhthables degs esoofprdiddteculity thle mode
ganme is raised. [0299] In the above-described
proj@esibnpbbonioidie etteh wiadit ehrshatmer Ehl FAO= 209 7/«@21249
PCT/ SG2006/ 000219 forned on the hamrer surfaces.
on theweybs pricjectdbbn patdteions bty dverer ahtBdicohivhel T aeds,
or the dot patterns may be printed on the bottom
addesur f Boeshaf, therf tgearesle [@300Gcters ale not projected
above-descri bed enbodi nents, as the nedia, the
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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cards, the figures, the hammers for a game, and the
i ke have been exenplified. The different ink
characteristic or the irradiation |light of the
wohfeneniy characteristic is used, and the sgtestividoyz1o
of the dot pattern is wden, which results in raising
the security. Therefore, the invention may be applied
to the counterfeit preventing subject nmedia, such as a
tag, a certificate (identification certificate, and a

forrﬁ’%%ﬂofﬁé han®d reXehanae tigketSHor cHEN®: pattbekehay
and the like. Further, any one of the RFID tag, the

be PEURI 6nSLALAGLrdM) fo,r Ohe AHE PN crERMREFEfe QriditekiC
chip may be built in the counterfeit preventing

on SMbIEAlARALRrabB30d4 tHARILRREseMDOdi ment |
(Corresponding to the thirty second aspect of the

I nveydooqn) Figs. 74A to 74D are diagrans illustrating
a case in which the cards are used as the nedia. In

Fi g% ciAab8vE48ksOn Hehe enbd {dgess Ofad hasemeatls the
kind of a trunp as a picture (corresponding to Fig.

card4AcheapighphabeteChi@idey rbicke Ame( cand espondkacdve
Fig. 74B), a two-dinensional code 116 WD 2007/021249

beeP(@#SHKFA0GG/0Q02%0e (LofdespoAGknghte@aEtgriFdl) cmrthe
the dot pattern (Fig. 74D) are printed. However, if

irrddieyt iarrel phet egriaphads byrdritechangitgrisnid iandetiheand

reproduci bl e as code information by the information
the prdeesdivig yunf tthel dot paptsshbl e wiidens ewlainh oreudis in
pi ctures, characters, diagrans, codes, and patterns.
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]
[Ancther 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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[0302] The pictures, the characters, the diagrans,

the codes, and the patterns are printed by the inks
having the infrared ray absorbing characteristic.
WwO3Q3h2120d g. 75 is a perspective view il ustraiid@emoo2io
card gane nmachi ne according to the present

enbodi nent. Figs. 76 and 77 are perspective views
illustrating a portion of the card ganme rmachine.

[0304] The main body of the card gane machi ne has a

co %n&i‘ﬁ NGy g ﬂcfi’roéx?&tﬂh%nd%nﬁét@@fﬁ“m 1S 74D)

e sur ace 1S formed on e top surface of the

are é&'@gﬁ c(fas g0y 2 l@EH%PQEQ'phO@'O@%Qbh@& byl 0893haging

iI'n the casing,” an infrared camera serving as

-unl@nahgagdlﬁgl uPéfngécﬁJ&rbq\é' ded. -the boidamasybhaas, oththe

proj ection panel 1s photographed through the mrror

1nf<§rl?téxttlo§101?%<§@£—ﬁ% hHl@n @bl ki e dinectd aive EHyIdIRY ofa

pr oj ect ded in parallel to the infrared

pictll ac C‘EQFS m!:!ltégrf%ﬁtba ddde YO 20 HN2L249 .
PCT/$G2006 000219 |nfornat|on such as characters,

q@@@ , i mages, noving pictures, and the like, can
be di'splayed on the bottom surface of the projection

- pangle HEOWHYE t RBeNEKIRicters)306¢ dligthes, elie tdvelesi de
opposite to the side where the player
and the patterns are printed by the inks having the infrared
ray absorbing characteristic.

16303}

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

providedinpmralleltothéinfraredcamera,andthenmltimedia
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Is located with respect to the projection panel, the

display 1is provided, and the player can play a gane

while viewing the projection panel and the display at

wana7/0£@807] Al t hough not shown in Figs. 75d105G2606/000219

the infrared canera, the projector, and the display

may be connected to the information processing

devi ce, such as a personal conputer and the like, so

as to be controlled. [0308] Further, although not
infSHW dn) hendeawchggact Bri hed: sasimg, interds)f navadg

ray irradiation units, such as the | RLEDs, that
picturedi ab@Tnki gite, 0850 Hhaibplipaa surflacpootohhmirshage,

are disposed with the same structure as those shown in
of tHh&@roidetien 3Fwnd03I0Houghntpddinitody. to the

i nformati on processing device, on the basis of the

pr ojosetsijon i mage fromthe infrared canera, the

| ocation informati on of the card serving as the nmedi um

on Firfteest agetitus{ @ceppbbhet dicbadid oide nheravheqriager

the card or nmediumstate information such as a state
is lafcathe ebit aetpsotfac ekl 8rvd=2000d @R1249 the display

PCTI SG2006/ 000219 between the projection pane
is pgunfided, andl the whawkr and piayf er gané othidfe vodesng the

~printed on the nedium surface are inputted, and the
projediion peatk ami drimatdieplayukti hediia i nformation, such

as characters, inages, noving pictures, and the I|iKke,

t hatt30ddr r esponds to the code information, are

out putted and , :
Although not shown in Figs. 75 to 77, the infrared camera,

the projector, and the displ;y may be connected to the
information processing device, such as a personal computer and
the like, so as to be controlled.

[0308]

Further, although not shown in the drawings, in the
éasing, 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 fhe 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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di spl ayed on an entire surface or a portion of the
stage surface conposed of a projection panel by the
projector. [0310] As such, the code infornation
oo 2ost/ed2on the card is photographed by the ragHscaomwadoo219
canera, and nmultinmedia information, such as sounds,
characters, inmages or noving pictures, corresponding
to the code information, is displayed on the surface
of the stage on which the nmediumis disposed, and the
betudeaP! @ PEAMUCIHION §saacl abedradd hatbe tbedeard, and
infornatP%n of the card can be nade. [0311]] Fig. 78
infdriati6hagr aadd p sttt bAG Hehe: diads Offddacarelopect edn
panel and a display exanple of the nultinedia

and tHd REARLh @Raté AntFBikRa€A6L, ik kSedWliadbimg: ide sack
- waiting regions are displayed at the player side, and

as dHR@acakds, g, SRRYEGy Pitberawi tanyy thegildks, i bhan
initial state of a game. The top surface of a tank is
corrRsibahad o tiee sublaceltfortae iear d areandute teatdeand
information of the tank is printed on the back
displuikedcs of chbereandrasetdies gotrtpat iodrirheshoage snrFags.
16 to 27. 119 WD 2007/ 021249 PCT/ S&006/ 000219
complo@382pf1 § pihe) pitdyer pameasby hehe arbjfeconrt he wai ting
" region, the noving state is photographed by the
i nfiracred canera, and the novenent of the card is
recogni zed by the information processing device. At
t has thae, the Gdeangdrenatopnnpybmad 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 dispiayed
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 om the
projection panel and a display example of the multimedia
information. In this case, marks indicating the card waiting
regions are displayed at the player side, and the cards are
disposed in the waiting regions in an initial state of a game.
The top surface of a tank is printed on the surface of the card,
and the code information of the tank is printed on the back

surface of the card as the dot pattern shown in Figs. 16 to

27.
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of the card can be recogni zed by nmet hods shown in
Figs. 28 to 34. [0313] In the information processing
devi ce, the arrangenent or novenent state of the card
wo 26000090 zed, and i mage or noDvi ng pi Cture pcT/sG2006/000219
information that is associated with the arrangenent

| ocation or the operation state is read froma storage
device (hard disk device (not shown)), or
sequentially cal culated, and displayed on the

pr ojeqtzjon panel through the projector. At this tine,
i mage or noving picture informati on corresponds to an
i mage tok plehet Indve@nthbeciadkiren anei vaveinf mesent
dusts when the tank noves in the desert, and an image

the ofov@ rgabes i lilsaphot s@epiieMBiyntng intrbheddesesta, Hndse

i mges are associated wth the cards, and projected
the ORdRerkdie: RET itBlae-al-dpakt irersgni zed hiey caielsinAsr@tion
result, when the card gane is perforned, the
pro¢€alirsf bevsensantarhiof tihe, gareacam dpenardl sedrod@ig]
Figs. 85 to 87 are diagrans illustrating different
of Wnd thpadian bef osamiriicred Bhatetilsydsonhbhe Suffigee 24 tche
projection panel, an instruction necessary when the
34.ganme is 120 WD 2007/021249 PCT/ S&006/ 000219
perfornmed, such as 'attack a B point' , or the score
or [eE&@teter of the ganme varied by the cards or the
figures disposed on the projection panel, such as 'HP
+ B0 theMPnfoR@ticangrpheskihke, deviae bahgi 3pragEn(ee
Fig. 85), the balloon display of the statenent of the
or mpivgueet oftatBodst shadow icf racamizedhragafiage or moving
picture information that is associated with the arrangement
location or the operation state is read from a storage device
(hard disk device (not shown)), or seguentially 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 is
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(see Fig. 86), and the instruction indicating the
novenment and the novenent destination of the card
(see Fig. 87) can be displayed. [0315] As such, the
Voo banganent or operation instruction of the pamstioosiy
made by the multinmedia information displayed on the
proj ection panel surface, and thus the nedi um can be
easily operated. The stage effect of the gane or the
i ke can be raised. [0316] Further, the information
perpo oees s kngh eVl e U PB i inktnNf, drahé el o8 dixCod £ ange Hdre
characters, diagrans, imges or noving pictures
of Esseoematetrwd hytite cards o+ fhgurieuatstdiespdseeiabh ans
that do not overlap the contacting surface of the
projecoibmgamedi usndr asheiear dopr eviousky ' diss@osked Iikd, he
proj ection panel surface. [0317] For exanple, when
canthe ¢larldddy (6Rechids 8 dilspasadooandl bl syrd@ceeof
the projection panel, the nultinedia information
statedecatahghehfit goeters 'doagr ansdow NHYES ac®Vi age TidaND
2007/ 021249 PCT/ SG2006/ 000219 pictures, or the like
(segdiigbed ¢l sphdydd: ansthectioraindnsatshid tked movieosnt hnd
di sposed cards (see Figs. 85 and 87) . It can be
the aupivenetk ddwrneliéonnbbdr hbei onrgr ésessing. dElli cercdre
recogni ze the location of the card on the projection
dispbgiegdsurface illustrated in Fig. 31.

[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 associlated 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.

(03173

For example, when the plurality of cards are disposed
on the surface of the projection panel, the multimedia

information indicating characters, dilagrams, images, moving
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[0318] Further, in the case of the figure (doll)
having a bottom surface on which the code infornmation
is printed, when the player views the figure fromthe
woRdngeei2epper side, the nultinedi a informtr@IsG2o06/000219
i ndi cating characters, diagrans, inages, noving
pictures, or the like can be displayed at the
| ocati ons where the shadow of the figure is not
fornmed, when viewed froman eye |line (see Fig. 85).
pict3lor et hiede, cambt hig sgidtaypatdtet ne tlhat ti snprhitféddon
the nmedium surface of the card or the figure, nmedium
from nflos Mt s edhabrdb ndéeat Bsga, kihdamef &7 )nedilémeaa be
shape of the nmedium or the shape of the nmedium
achisturdgcenés tiefinfednaahoh paotaes basidsvbfe cehearadindre
information, information indicating the characters,
the t hecdi agr ans, thdhecdmbges idie tieojmiing pactedr esinf@yebe
created. [0320] Fig. 95 is a diagramillustrating an
illwéamilesl o &igordmt of the dot code when infornmation
indicating the kind of the nedium the materi al
qualdxyg]of the nmedium and the shape of the nmedium
surface, and other information are contained. Fig.
12 FuADh2E0 A0 49 sPCT S8 Fd6nae0d 1)dsayingad
illustrating an exanple of the mediumthat is _defined
surfpce e déticbodbe 32 HnfonmathencddePrRrRdmtial Hife
medi uminformation indicating the kind or shape of
playdie weegHunihs Eomins dedn When oblique upper side, the

multimediz 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).

f0319]

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.

[6320]

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 guality of the medium, and the shape of

the medium surface, and other information are contained. ¥Fig.
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the code information is photographed by the inmaging
unit, since the information processing device can
recogni ze the kind or shape of the nedium the
wolzed7edtise | nf or mati on correspondi ng to thepcEU®006/000219
i nformati on containing the kind or shape of the
medi um can be outputted. [0322] For exanple, when
using the information indicating kind of the nmedium
of the figure or the card, in the case of the figure,
96 WORUSi apOs et of raatiaigagh ed-cangalRe bE tisspeayed wiztt he
proj ection panel surface (see Fig. 86) , and in the
defiase Wf thlkedotadsle.t he score can be displayed on the
proj ection panel surface (see Fig. 85). [0323]
Furftdzerl] when the shape of the nediumor the shape of
the nmedium surface is stored as nmedi uminformation, an
al gor i then i codhi dhfbheat byl Nngheni hedinectinformation
recogni zes the shape of the nediumfromthe
indijpldtiogy apéedndmageheps diethaintedddm iskeentaioedmat Wen
i ndicating the characters, the inmages, the noving
the pbdeungermanton he dhdkegirapbedsivdeiainaging thitheigivgpe
of the nmedium or the shape of the nedium surface can
the b ftirgpitape do AR IWONR0GZ 024 240 PETLSG20661 090218l ogn
the panel surface. [0324] Fig. 78 is a diagram
shapd pbdsthranpaguan tor amdltd negiahl who rnaid cant ¢ rre anniched
of the stage is used as the projection region of the
to theojcest onfpamdiicangonhainhng arteal kisyl protypaph ¢he

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 canbe 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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region. As shown in Fig. 79, the projection panel may
be divided into the projection region (upper half of
Fig. 79) and the infrared ray photographic region
woosemibal f of Fig. 79). [0325] That is, i npdhsG2006/000219
projection region of the upper half, the still inmage

or the noving picture fromthe projector is

di spl ayed, and the infrared ray transmtting printing
is performed in the [ower half and the still images

QF Vo9 tures are not displayed. However, the
on o?ngatterﬂﬂg%m%he back surface of the card dlsposed

in qhgngrtlons corresponding to the lower half can
be read by the infrared camera. [0326] In the

strugbures qfs Lhe; pyoj n‘?ql'l%gtgggﬁh% o Ct}ééqn?ﬁeo&n which

characters are pri on a portion or an ent

theHdiacesOf ra dN6r 'EHQ sty afseugéd talgeckggtgjcééﬁ%rp%:{orpy

using an infrared ray transn1tt

of /c\hteewegba«@ian d;smel rgrr@fetsf% atr%anﬁgt LhB9.§hE8: ¢

that is printed by using e infrared

regibANSMAL Liligh Nk MRY be cat tt%hgqm[a%gz;l pﬁeﬂ\&% gde

pictures or the characters are preéeviously

div280d/i02 24 E%ﬁ 6208600219 u Y h &P QF FNI8. ﬁ@?’rand

surface of the projection panel by using the infrared
" the rayF A raRS fh § tﬁh@)@o?ﬁléphﬁ@d:etgﬁ% (lodsr RASSI D €140 79)

rai se the stage effect conbined with nultinedia
i nf pr3mwgyi on projected fromthe | ower side. [0328]

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 infrafed
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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Further, the infrared ray transmtting sheet is
attached, and thus the surface of the projection
panel can protected from the damage. Even when the
wobeenedsa ay transnmitting sheet is danmaged, pat/scans/doe19
easily exchanged with a new one. [0329] Figs. 80A and
80B are diagrans illustrating another application
exanple. As shown in Fig. 80A in the projection
panel, an inmage of a cockpit in the tank is printed,
prirftRd 83 tROOWY isRrFhBe $PBnd Reopeefe6h immelangl usegyon
_ Is divided into a projection region where the
the BREPLEBY da PPAnREITANIEdak A arsefhuPrioj eetpasitagi oo
where the infrared ray transmtting printing is
raiReEhr Bedgantdhe oveblspiWignpna] ebhédin darformation
perfornmed;, and a non-projection region where the
proidtflcdl edohaYne tTARSMstibeng printing is performed but
the projection is not performed. [0330] As such, the
stiflhk2kgages or the noving pictures are projected
onto the sem -projection region and the projection
I egir@RchY HHaei piejreel &y t aadsthiisi id sheeipds sitilashed
produce the realistic sensation according to the
 and Phegressseffidiect ahd th2h dMDi200%GA1eA9protected from
PCT/ S&G006/ 000219 gane. [0331] Fig. 81A is a diagram
the dhhbgtl atiwg ahsedhiconaf ratedichyrerarsimigadhar slyon tisn
the projection panel. As shown in Fig. 81A, in the
damaRet,priaj eehi ba e¢zgilon exohanbedt optk ur frese o8 -t he

[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, &
semi~projection region where the infrared ray tré.nsmitting
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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projection panel, the non-projection/infrared ray
transmtting printing is perfornmed by using the ink
that does not transmt the projection light, and then
woeoariotizer ed ray transmitting graphic printpaugsa206/000219
performed thereon. The wuppernost |ayer is coated (or
made of a protective transparent sheet), and the
surface is protected. Further, in the sem-projection
region, the infrared ray transmtting printing is

gamePerformed on the top surface of the projection panel,
and the uppernost |ayer is coated. Further, in the
prepggijon region, only the coating is perfornmed on
the projection panel. [0332] In a structure shown in
Fi 8ig8%Ba hg @kaRAIG 1PRidMtriaREngSheettignaat sachetit®
the top surface of the projection panel. 1In the

of edWHTRGQbRGET ORe AW R ibhexahaet mbem@whhen iFmbr. ad B,
ray transmtting graphic printing and the

in tUMRN-fYieecedl bRf Fapedn, r ay tuhansged tduxFaakl nif nighar e
performed is disposed on the adhesive |[ayer formed on

projbbeisur f apen®f, t hecipy o) esdn-apr PaneionV/inarstad e i nay
which a printing surface is downward. In the

tranSAbt t Ph@jpedhi Ong riegbenfothed sheetindiehe tie tihafr deesl
ray transmtting graphic printing is perfornmed is

not tlhrspasad tae phejediZGm:NDiz007/ 021 24enPAT¢ SEXIe6£00021 9
adhesi ve layer at the projection panel surface side in

tranam$talegi praphioh phenfpinqt ingrsufbmeed i sheoswwar dThe
[0333] Further, in the projection region, the sheet is

uppeahbat Hegrert s thetpd ojeechadn ofamerotiethivhd radhesreet
| ayer therebetween. '

‘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 thé 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 panél
_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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As such, in all the regions, the sheet is disposed on
the uppernost |ayer, and thus the surface of the

proj ection panel can be protected fromthe danmage.
WwO03®@4h21248 gs. 83A to 83D are di agrans il | usty@it/$sargos000219
cases in which a frame designating the projection
regi on projected by the projector or marks

designating the four corners of the projection region
are printed on the top surface of the projection

adhe@%@@llaqferIQ@tthﬂﬁﬁ%t&%Yl biansBLL kLG ssheetn a §€:335]
such, the frame or the marks that are previously

in wla&ew ded o dihe gt onrsakE ace fwddhagdpr oj ection panel or
infrared ray transmtting sheet are used as

eaqnggg and the frane or the marks indicating four
corners are projected onto the projection panel from

-t heuPERLECE Althe ThiE 1RSI iGAE 86l oDl OheGhieen iregtoackhnd
the projection region of the projection inmge, that

to thé prBkksiof fahem @i eokr edtad wltiyéhathethbytategn
th. each other. [0336] Thereby, it is possible to

As sﬁéﬁ%l MnCOLL eEhe (£&4idHAt he 122M0i20aT60248d%0n the
PCT/ SG2006/ 000219 the deviation of the projector with

uppeir@SpeClayied,t Bed phojsethd Gurfparedt t(@337diedHigpn B4nes a
diagramillustrating a state in which the dot mark
can #espgsaidét tfrenf aue cemages of the region for

[0334]

Figs. 83A to 83D are diagrams illustrating cases in which
a frame designating the projection region projected by the
projector or marks designating the four corners of the
projection region are printed on the top surface of the
projection panel or the infrared ray transmitting sheet.

[0335]

As such, the frame or the marks that are previously
provided on the top surface of the projection panel or the
infrared ray transmitting sheet are used as earmarks, and the
frame or the marks indicating four corners are projected onto
the projection panel from the projector. -The designated
projection region and the projection region of the projection
image, that is, marks of them are corrected such that they align
with each other.

[0336]

Thereby, it is possible to easily correct (calibrate)
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phot ographing the infrared inmage is printed on the top
surface of the projection panel or the infrared ray
transmtting sheet by using the infrared ray
vabgarbimg i nk. [0338] The informati on processHSGERs0E219
recogni zes the coordinates of the four corners on the
basis of the dot marks phot ographed by the infrared
canera, determ nes whether the coordinates of the
four corners are at the sane |ocations as the corner

the HOF 0L 60 wfe bhejphedOgraphiesgergi do YPreeproustyion

. stored in the storage unit, and allows the result

pandlNformation and the adjustment instruction
information to be displayed on the projection pane
by (bhg7projection unit. Specifically, as shown in
Fig. 84, the character information instructing the

- adpuygt Nt sof dihendevialiistrsaimde dibspe ayedhdaht bee

projection panel as follows: (1) Please rotates an

dot imdfmared igaseiagatthet ourd ghirmsirde dfy e (2Yyifh ehige
reduces a photographic region of the infrared canera

photdawaphlth hiie 500 £ {adedPlease ismpvied edhen itier BPre gUEAREF a
at a right side by 2 cm (4) Please noves the

of thafiraredt tanpracdownwhae drifirarem raauErhpeniviing ahget
surrounded by () refer to nunerals surrounded by

by usiingl ese i mErE2&ANDa00BL020 249 PET/ SG2006/ 000219 the
corresponding drawi ng. [0339] Figs. 82A to 82C are
di agBags illustrating exanples of printing the
projection region instructing frame and the
phBhegr aphprmdtotat | apreer TG onrdét mEdedpdees the
correcting the .

coordinates 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 clrcles in
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devi ation of the projection panel with respect to the
projector and the infrared canera. Fig. 82Cis a
diagramillustrating a correcting transparent sheet
weesh7ohen t he projection region instructingedimaiocaioehiy
t he phot ographic |ocation correction reference dot
mark are not printed on the projection panel or the
infrared ray transmtting sheet. In this case, after
the correction, the correcting transparent sheet nay

the Q%r&SEPXSQing[&¥§%Qh?Eigs. 88 to 94 illustrate the

mani puf atiom or operation of the card or the figure
on[bgg 8rojectipn panel or a nmethod of recognizing
t hem ? 341] Fig. 88 is a diagramillustrating a grid

t a@.@'g@g_ s DPELAE 3O Qf 4t Beramgisumuen hbens wifaga eaf of he
proj ection panel, that s, an exanple when XY

: 1§90 dinat 6, Ler mBhi @ByABH/ Qhscoder i AR Oramd | end the
Enﬂjgﬁg@Ufg?ESJfﬂ t he sanegregionsas the location whether
photidds

ARG U das 1S oS LL O o Bot K e Fognas etk dteigiconhes
read many tines in the predetermned tine. Fig. 88A

devishaws SNtnLE¥RBPEE: Dbn BaBal & thi G388 shane ardiacdbe
whi ch has an adhesive |ayer to be freely attached to

and ¢hedet aehed; taaarhhe sy f age 129 WOa308id/ I2h2ATating
PCT/ S&006/ 000219 of the card (surface opposite to

a cokhechACK t sk s aNsHbé€ hiskheddat tipattrerrctdopriauied)
and Fig. 88C shows an exanple of the figure. [03423

instWigt ihhe rgpind dmppimg popeoatiaphibylbbet tear doorcadidon
figure -

reference dot mark are not printed on the projection panel or

.t“h‘e :-L;fra-red ray transmitting sheet. In this case, after the
correction, the correcting transparent sheet may be removed.

[0340]

Figs. 88 to 94 illustrate the manipulation oxr 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. B88A 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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is perfornmed on the surface of the projection panel,
first, the infrared canera reads the dot pattern
printed on the back surface of the card or the bottom
wonréaeezef the figure, and recognizes the datir/aRISH0219
Then, when the brightness of the reflective |ight by
the infrared canera vary in a range of the sane
bott om surface shape as the shape of the bottom

surface of the medium the information processing

of tﬁ@‘éa‘%% fel8LMenesoodial b e Ophék tsap@ang @pehathame s
perforned on the surface of the projection panel, and

dot FQf{@frU&stﬂS‘Lelrﬁ:reQﬁes§nd%rgf espONgicng ko dhenpdpendtiton,
or exanple, a process for increasing a paraneter of
figu@eStriking power. [0343] Fig. B9 shows a grip twist
operation. [0344] The grid tw st operation
corpegsponds to an operation for rotating the nmedium
on the basis of any location of the nedium surface on

t hgnsurhacs iof t 446 iy opecst oh pardle. cdrd bhithecadeyre
the rotation angle of the nediumw th respect to the

is pRirEeehé®on ehet Berfawgioty thei projettieort racelof fihet,
rotation angle is repeatedly recognized in a

the Phedet&d Faneda tdemis and ddtepalB8OrM@rif0EA0124S back
PCT/ S&006/ 000219 informati on processing device

sur fdekes i nes chhatot ithegbbttomi strfagpepit tion figurerf eRfed
and perforns a process corresponding to the operatlon

recdgt zex atip ejota cpresessTham,i mbeeathadgalolyaemfetér the a
defensive skill. [0345]
reflective light by the infrared camera vary in a range of the

same bottom surface shape as the shape of the 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]

Thegridtwistoperationcorrespondstoeﬂloperationfor
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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Fig. 90 is a diagramillustrating a grid sliding
operation. [0346] The grid sliding operation can be
determined by sliding the nediumon the surface of
wheooponpect i on panel in a circular shape anecr/sG2006/000219
recogni zing the trace of the XY coordinate
information calculated in the predetermned tine in a
substantially circular shape. Wen the information
processi ng device determ nes that the grid sliding
infApRkabhafrodes spekf aevbeh deerhniey rkiconhroces swigt
device perforns a process corresponding to the grid
opersltidhngs qpermirined, ahorperiams e, pro@socessresponding
increasing a paraneter of a magic skill. [0347] Fig.
to ©e shntd ol i dosCredlampng, opepabions of 0348kedhengrad
scrolling operation is determ ned by recognizing the
‘pardmeaee of & he=fohLoer diknale i nformation calculated in
a predetermned tine as a substantially straight line
shape4sby the straight-1ine-shaped scrolling operation
of the nmediumon the surface of the projection panel.
Wherg. 130 WB 200 d0RE249 PIHs8G200640302491dt Ivd iding
i nformati on process device determnes that the grid
opersxtriohl i ng operation is perforned, the information
processing device perforns a process corresponding to
t hé08éfbl 1ing operation, for exanple, a process, such

as attack by the character designated by the player.
The grid sliding operation can be determined by sliding

the medium on the surface of the projection panel in a circular

éhape -;;md -re_cc_:)gniz‘ing the trace of the XY ccordinate
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.

f0348]

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-liine-shaped scrolling operation

of the medium on the surface of the projection panel. When
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[0349] Fig. 92 shows a grid scratching operation.
[0350] The grid scratching operation is determ ned by
repeatedly recogni zing the traces of the XY coordinate
weoternmkéon cal cul ated in the predeternm ned paTSGG/@0219
straight |ine shape, by neans of a repetitive
scratching operation of the nediumon the projection
panel in a straight |ine shape. Wen the informtion
processi ng device determ nes that the grid scratching
the opefa@triaan ons perdetsmathvitcee detfegmimesorthapr odes sgni
devi ce perforns the process corresponding to the grid
scrodddatycdpencr toper atimsokoedexampliefonnpt brepsocsaehnas
cancel |l ation of the instruction of the player. 50351]
deviFieg.pe¥Foshews: ggrdedst idoriragpopeiad i bp. thp0352p 1 hed
grid tilting operation is determ ned by recogni zi ng
- operghiéouar fati exaobleheai prbiasti osndi 2heaba¢unPii Ehe
respect to the vertical line of the projection pane
charpgtarpdedeymaimhdd thenplapsrmeans of a tilting
operation of the nediumon the 132 WO 2007/021249
PCTA®E2D06/ 000219 surface of the projection panel.
[0353] Specifically, as shown in Fig. 93D, in the
| mige- Photlographad idy sehet¢iia g rédiera by
inclining the medium surface with respect to the
suflfaeel of the projection panel,

The grid scratching operation 1s determined by

repeatedly recognizing the traces of the XY coordinate

information calculated in the p-redetermined 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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one side (raised side) becones dark, and the other

(side close to the surface of the panel) becones
bright. As such, by the brightness or the darkness of
wheopbabegr aphed. image, the information prRaeskR@00219
device can determne that the grid tilting operation
is perfornmed. [0354] Fig. 94 shows a grid turnover
operation. [0355] The grid turnover operation refers
to an operation of turning over a portion of the

sursSULT e e aRdbymaneithe surface of the
proj ection panel. Specifically, the information

pf?§§§§jng devi ce can deternmine the grid turnover
operation by recognizing the area ratio of the nedi um
SUéﬁéEﬁ%iééMTWQd Syesnbromihherisur f a8®e, ofint hthe image
projection panel in a predetermned tine (see Fig.
ohot34BAphO398] trAl 1hBEsrdd MamewWhepyt heciarithgsubh Badilre
trunp is used as the nedium as shown in Fig. 94C

surfhBg Ye Lhbebhet panli otr fiey REdtav gsrdyaamivhepauet ace
of the projection panel (a kind and a nuneral of the

one $8dd (PLiiBEA iate )t Bec@@rnes sk pfantihehd ithp) (B3levplose
2007/ 021249 PCT/ S&2006/ 000219 is displayed in a

to th&€HTRfe bhechy phaetj oreqearel bslgftace Awheneh t by the
medi um surface is turned over, and it is possible to
pbrigh@8hses bhetdesphaynsisager effeqthomddephsdr faegeof thpe
proj ection panel acconpanied by the card operation_by
infothetpbayprocE 8367 device can determine that the grid
tilting operation is performed..
| _i0354]

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 deterﬁine'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 projection panel {(a kind

and a numeral of the card printed at the corners of the trump)
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Further, the information processing unit detects
operations of the nmediumon the surface of the
projection panel, that is, a grid tapping operation,
VOO goolz1bds st operation, a grid sliding opersit/sunos@00219
grid scrolling operation, a grid scratching
operation, a grid tilting operation, a grid turnover
operation, and the like, and it is possible to vary
the multinmedia information, such as characters,
is dlisPUERBE,in hNBGEDN HPVHRG R GEdHies, patkh bherdék@here
di spl ayed on the surface of the projection panel in
the aedonEanee e s thesedopedat kRSt 1A pyydiety ©f rstiage
effects can be achieved. [0358] As such, a grid
the Happlayg sapgeatfiitt n @hiGurWask @PehaiprefectBo@bhtiel
sliding operation, a grid scrolling operation, a grid
acca=atield By oper adidnpexaghicd bil thaguperation, a grid
turnover operation, and the |ike are repeatedly
perffodsmgd, and the nultinedia information, such as
characters, diagrans, |nmages, noving pictures, and
t heuricker, disipt ayied canat bhen syfaeasial tielipr ajeteticen
panel is varied depending on the nunber of tines of
opetaid coparfat honsddnmtchet tspeedt ofe thehepareticonen pAsela
result, it is possible to further raise a stage effect
thatwiish 437 MDt2007hH0 24240 tROTY, SE2@061 GB02t%opesspest, &0
the player. [0359] |In addition, an operation history
gridfsliidéngr pHerapbimg 2 apedatsicowllihe gpéxkitibrst a grid
operation, the grid sliding operation, the grid
scragehdhpi mpapdrian,one  ghédgriid tseyoat epeyrfion, a grid

turnover coperation, and the like, and it is possible to vary
the multimedia information, such as characters, diagrams,
images, moving pictures, and the like, displayed on the surface
of the projection panel in accordance with these operations.
A variety of stage effects can be achieved.
[0358]

As such, a grid tapping operation, a grid twist operation,
a grid sliding operation, a grid scrolling operation, a grid
scratching operation, a grid tilting operation, a grid
turnover operation, and the like are repeatedly performed, and
the multimedia information, such as characters, diagrams,
images, moving pictures, and the 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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operation, the grid tilting operation, the grid

turnover operation, and the like is stored in a

menory of the information processing unit or a

wo ohage24enit of the hard di sk device, and cTiseRo06/000219

conmbi nation of these operations, the nmultinedi a

i nformati on, such as characters, diagrans, inages,

noving pictures, and the like, displayed on the

surface of the projection panel is varied. As a

- respedultb, theé phaypassible to further raise a stage
effect wwth respect to the player. [0360] The medi um
redéghbzed on the stage surface may be a fingertip of
an operator or a player, in addition to the
abdweadesicidme circ aperafsos Uchstontyentt bige fgmigertepping
touches on the stage surface, since the brightness of

opetaid.ost agehesunfrade twebstt espendtihont o thiee ¢oidhediding
portion varies, it can be recognized that the

operfatiger t ilpe igsidoachetling opekhtben déder gbed sdnatEhgng97
and Fig. 98 in detail. [0361]] As shown in Fig. 97A ,

opergitgloayertther g dopeiridtioy lapedetihe, thed geridt duehegean
i mage projected onto the stage surface by a

operHtager tang thadikhe gaherdedipertaramdos khe. irfzRmag ign
di agram 135 WO 2007/ 021249 PCT/ SG2006/ 000219

pProgespsgratitngra caseapn WHitchf the bane disfodpvier Frgd
97A is viewed fromthe | ower side of the stage _

by &het gebippiong dfs thess | gperatiors cadBeoMpitgmeda

, [0362] Fig. 97Cis a nethod of recogni zing a shape of

1nfotrﬁ1étﬁ@ai udtich 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 wvaries, it can be
recognized that the fingertip is touched. Itwill be described
in Fig. 97 and Fig. 98 in detail.

[0361]

As shown in Fig. 897A , 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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The brightness and the darkness photographed by the
infrared ray are stored in the storage region, and
the region of the brightness exceeding any threshold
wabweoiisioset to a contacting surface wth ti@E/si2e@eo0219
surface. One contact surface is set to the region
where at | east one of the |ongitudinal side, the
hori zontal side, the upper side, and the | ower side of
~the pixel exceeding the threshold val ue anong t he,
illusitxet&ng or Fiasg Lhevwbsthridge stage o9 cohtfilQuods? 18
[03631 Specifically, as shown in Fig. 97C_ a region
viewedr foundes 1Byth%lf¥€hi0c?ktM3n°éﬁac9cﬁ peEpBAbs tid%-nad L3
. region of the pixel that_ exceeds the threshold val ue,
simidpd tpetlhapeeott Hédme@umis shown. [0364]
Further, by the inmage recogni zed by Fig. 97C, the
cehf#®id of the mediumis calculated by the recognized
i mge, _such that the operatjon corresggg?iqg tg.the
cobidi Adfes BFethRE VeReFHM AT HERRBRIYY hggreaium.
Herei nafter, a nethod of calculatin% entroi,d will  be
The BEAGRTIRP, SPOSRY CPRERABR AU OEERAS UPeY SR00S] 060219

First, the nunerical value of an X . coordi nate of %gg

ay BrRePtoiT i EXEeBEPFTT HEFFesABR d-VaItRIE °F

oo B e Ao Bl 2T, St 2850
o250 ol RO ALIBL oo B HEE, stmamlue kb
to the region where at least one of the longitudinal gide, the
horizontalside,theuppeféide,andthelowersideofthegﬁxel
exceeding the threshold value among the pixzels forming the
storage region is continuous.

[03631]

Specifically, as shown in Fig. 97C, a region surrounded
by the thick line corresponds to the region of the pixel that
exceeds the threshold value, and the shape of the medium is
shown.

[0364]

Further, by the image recognized by Fig. 97C, the
centroid of the medium is calculated by the recognized image,
such that the operation corresponding to the coordinates of
the centroid can be performed. Hereinafter, a method of

calculating centroid will be described.

{0365]
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addi tion by the nunber of the pixel matrices becones a
value of an X coordinate of centroid. [0366) The Y
coordi nate of centroid is also calculated by the sane
I ndustrial Applicability] [0367] T

“ﬂﬁ@gﬁ]}d% can be used in a card gane nach|$%§§%ﬁmmmn”
readi ng device of a seal, a tag, a certificate (an

i dentification certificate and a passport), an
exchange ticket for noney, and a ticket, and the

li ke.. 137 2008- 00020 SsG 08 00769-2
o BT Ghe SR Hatr i %ﬁa?é.wogdﬂrﬂarﬁﬁ?%ﬁ‘é%mf\n
ma’&ﬁlqé l’!a c%% E%&eths g{nt“et eqd Iﬂua dgt Sﬁgﬁtern ghe

accor o"a preaeterm ne ?e I'S place

vaﬁx&gsfswef ACEod P fh kAt & \é./asm&msggeg:sm& aces t he

stage surface, a nmagic mrror is obliquély provided in

ad @i t3RAC & REh e r 8 $11888 0 8a PT & &SdQRa2DY CaNUIRH.
unit is disposed 10 on one surface side of the nmagic

TheTiviall 08 it Batosineles) eeil IRPener valimy bBga P&t Uye
fromthe projection and control unit is reflected off
additgdooney Swr haaec:and fiiopegtkdaant oete:ciagea sunfiace,
- an imaging unit is disposed on other surface side of
of ¥ EKheomedfiratie oiforemncbideads the dot pattern in

T 5%
The Y coordinate of centroid is alsc calculated by the

same method.

[Industrial Applicability]

 [0367]
The inventicn can be used in a card game machine, a
reading device of a seal, a taé, a certificate ({an
identification certificate and a passport), an exchange ticket

for money, and a ticket, and the like.
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10

15

20

25

30

l'ight of the dot pattern of the nedium surface on the

) 1 surface that transmts through the nmagic i@ )
9-2008.08880 fG40pg 00769-2

enters the imaging unit, a code val ue signi
the dot pattern and an 20 orientation of the nedium

Clain@ptained froman analysis result of the dot pattern

are calculated froma captured image obtai ned from
the imaging unit, and a location of the nmedi um pl aced

2\31 f:iuefaot ! gﬁ}ugﬁ% £ qieefJir(Eeed hpryel)gincoor dinates is

nformation corresponding to the

- cal culatreah uresitidse snedilitnp Wty r ey eiisn gidteel spade a dot

bel ow t he st agagsci s di sposed the projection and .
cont r AR HRT, &S WAL Ke AR HfFUAdd Ttifarls placed on
contr @l $tayd MROE Lle & TVING R GG AR eRdedPFdhes the
30 stage surface by cal culating the code val ue of the

dot paagsr rsuslitegiened from the captured i nage of the
i_maging _unit _and the orjentati-on of t.h di um

obt ai %e ¥roi mnf}‘ﬁ:gmrar‘}L Al )?sk,) ?le ueeslt}f P rocfvjtcﬁee&%or% apasﬁaecfen below
and calheulsatageg therdijeeaticon ofd tdwnhumedi uminl acedidbosed
the stage surface defined 138 JP 42-68659

PCT/ 260686021 ‘605058 50520 IHE M58 DAL I Bhpt a

coor dip_ri%tj%%te%. i/f}{égienfoqr rgatﬂoq&r%utﬂ%t&%/i ©&mhglein a

plurality of reference points are provided ina 5 -

r egi opref] ez thlooc knwhere tar r edetteri ned: lisnftordratfiforthe one

dot i%u%ra%gg%%d projected onto the stage surface,

- an ilmaging unit is disposed on other surface side of
the magic mirror and reads the dot pattern in imaging’
light of the dot pattern of the medium surface on the
stage surface that transmits through the magic mirror
and enters the imaging unit,

- a code value signified by the dot pattern and an
orientation of the medium obtained from an analysis
result of the dot pattern are calculated from a
captured image obtained from the imaging unit, and

- a location of the medium placed on the stage surface
defined by XY coordinates is calculated and
information corresponding to the calculation result is
output,

wherein in the space below the stage is disposed the

projection and control unit, as well as the imaging unit,

that controls an image or a moving picture projected on the
stage surface by calculating the code value of the dot
pattern obtained from the captured image of the imaging
unit and the orientation of the medium obtained from the

analysis result of the dot pattern and calculating the

location of the medium placed on the stage surface defined

138
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- aplurality of virtual reference points defined wth

9-20089pebgnce to the reference points are arranged, &8 2008 00769-2
i 0

I nformati on dot whose information is defined by a 1

di stance and a direction fromthe virtual reference

po I®Y icoardiangeds. - the information dot at [east at a
predetermned |ocation is assigned as a direction dot
that indicates an orientation of the block by a

i a6l amdrim the ke Wddual pefergnce point, the
reference points are grid points arranged at equal

it ervaalsl g g amf dedre inectpoinst Drafefprandled gm a
di rectjons i e.regi,on.of the blo a_.medi um .
ot 1t S Th o dot SRE =4 1 uf S e BuTRE Mgt son
four afott hes grirthrpeidits is assigned as a starting

poi nt of the virtual vector. and information of the

inf or MRt I ot™ Y LdeHiTettd o W TH iR e | IR Hepd with
di rection Jequ red fr defd ning. the di L ectd o dotamth
reference to the starting point of the virtual vettor,

25 i s a5l dedbrimeta gt ata whersee tief owedi tuinf aicesieaf stedeoy a
surfacg,. .an i mgi unit disposed in.a space bel ow the

st age delrsetéaélsceofgmp%e Ac}diecgceftc?rér ,Onéncctbede %t&?gl rererence
Si gni fdcach thyi & ke rdeigeept tern and an 30 orientation of

the nmedi um obtai ned froman analysis result of the

dot patter far@addiBuldaledt e alapt werrsigeined
obt ai ned. firio/m the JJBYNG WU ty AN st fAd 0RA 1AL Ofingicates

t he rreg)l um pl aced on tgjne stage surface
an orientation of the block by a direction from the

virtual reference point,

the reference points are grid points arranged at equal

intervals in up and down directions or left and right

directions in the region of the block,

- a medium printed with a dot pattern, in which a center
of four of the grid points is assigned as a starting
point of the virtual vector and information of the
information dot is defined in a direction excluding a
direction required for defining the direction dot with
reference to the starting point of the wvirtual vector,
is placed in a state where the medium faces a stage
surface,

- an imaging unit disposed in a space below the stage
reads out the dot pattern, |

- a code value signified by the dot pattern and an
orientation of the medium obtained from an analysis
result of the dot pattern are calculated from a
captured image obtained from the imaging unit, and

- a location of the medium placed on the stage surface

defined by XY coordinates is calculated to output

139
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defined by XY coordinates is calculated to output 139
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i nformati on corresponding to the cal cula
result, wherein in the space below the stage is
di sposiett driet ipirojeati<¥pand riepiid ahditidlogsitild msult,
the imaging unit, that controls an inmage or a npving

piR&nsie projé@ P25 e oy dteg e L dce dyprosed the
Al ating Lhe Lods valsg of tg"%eqqt aPHHLhaging unit,

obt ai ned fromthe captured i‘'mage of the imaging ~ unit
dridi t herdrdcgrst @i dmagfe tdhe aredivimopptisithet: foromadied on the

alysis result of the .dqot. pat rnadclcul t
RS SRS O SR R s O e g
gefdueet ngQaliyle&Y ORE djuéatce@t&edmalag@‘ PiredHeONMmaging
out put device according to Claim2, wherein the

oMiidneEad dAcofrira teitgar of the madipm chtpined from the
%ff@% s ddishgad Ot ising ettefne%%oraa%ujf&ymg the

entiating an 15 arrangenment direction
iltfcartrietl of dote aeddnged liaved einattiben sttage specidde defined
g}lrrg(ﬁ/al reference point froman arrangenent direction
517 *dot arranged in relation to other
vi rtual reference point. 20 4. The informati on out put
devi ce according to any one of Cainms 1 to 3, wherein

tTlliﬂe redioFmaits o Car-e i idevedawiacte o didst toatdlerim of, atherein
%C%ﬂllen\yyt(‘i%nt I%Pf ' rI])t erb\i%ckOf HE% rdodcs gté% is defined,
erence points 1s approxinate a dot
dinateter ofs uaimy tthe? B reat i2m dot, by differentiating an
arrangement direction of an information dot arranged in
relation to a specific virtual reference point from an

arrangement direction of an information dot arranged in

relation to other virtual reference point.

The informaticon output device according to any cone of
Claims 1 to 3, wherein the medium is a card printed with a
dot pattern of a bilock in which the interval of the grids

of the reference points 1is approximately 15 mm and a dot

diameter is 2 mm to 2.5 mm.

The information output device according to either Claim 2
or 3, wherein a mirror is obliquely provided in the space
below the stage, and a projection and control unit and an
imaging ﬁnit are disposed on one surface side of the mirror,
50 that a projected image or a moving picture from the
projection'and control unit is reflected off the one

surface and projected onto an underside of the stage.

The information output device according to any one of

140
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5. The information output device according to either

g_zooélgr?@'tbggipor 3, wherein a mrror is obliquely pr %/égﬁgs 00769-2

ace below the stage, and a projection an
control unit and an imaging unit are disposed on one

rdiage side Df dherdid rar o3k so d fat & P et Lk surface
i mage or a noving picture fromthe projection and

clcmtnracﬁe R t0F & rigfanagtase i fPhae ofﬁed BUkFeERie bwger thereof
ProieGi L oo 2 & e ﬁr

i nformation out pEDt evi ce acsggeré ef 0 an &ﬁ%lorifdld
JRM2=E86509 tPCT/ 2006/ 000219 9- 2008 00020 SG 2008

00769-2 Cains 1 to 3, wherein an upper |layer of the

stage surface is made up of a transparent plate and a

I d fyeda dhel eaftpdis d@ﬁ%@mcﬁo@m&@&taw Sheedr
for the projection and control unit. 5

th 1P ot plite kvt c e raddsT dimRFe dow o‘#ee oftage, an
I t €S
qgaﬁ@raa Og} ﬁorﬁﬂ{e Stiatlﬂ'ﬂscoéu Pccheg]fha |C?lrag§é Sgﬁehhadlg%% light
iamr ddhieatdaon platgmrn art tthee doidipat ternfofe tdre tredi dimge

surf.ace on 10 surface and a djffusion filter
R it .Cfﬂrif%sat% %egmt %rﬁ%#ﬁ% ajdl?%ﬁ“%“oﬁ‘wtlon
hizgfntc wnpecﬁé)vg%cgctﬁecldwdlefgw facerof ddiga Sl agg are
provi ded at positions avoiding projection |ight from

ﬂllﬁiélep?rseljré@tqeomfartdleccﬂttarqﬂ ajrd tpromitislehetstrel tions

'%Hrro 136 g p%%]j e C‘Jc 1 oAf'lz 1618g§15c9 ]‘:J:;%-Irr{ 25%066 /porooojzelc9 tion and control

unit onto the stage surface.
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