DOT PATTERN BACKGROUND OF THE | NVENTI ON Fi el d of the
I nvention [0001] The present invention relates to an
WO ndogooapd on i nput and out put nethod using a dpE€T/SG2006/000185
pattern for inputting and outputting various
i nformati on and prograns by optically reading the dot
pattern information formed on a printed material or
the like, and particullzoTypatiTaE RN esent i nvention
relates to a technol ogy whereby a direction of a bl ock
configured by a dot can be determ ned. Description of
the Related Art [0002] Conventionally, an infornmation
out put net hoBAOKGBWUND t © Ag TtHEe: INVaNTEIdwn such as
voi ce by reading a bar code fornmed on a printed
Fipak@r p4l tdre t hevidrkel dlas been suggested. For exanpl e
a nethod for storing the information equivalent to the
(0 Qkh key information in a storing means in advance,
retrieving this information fromkeys read by a bar
codeTheaderesand cunpantiimg i tehas dreenosaggeist 8drmlart ion
~addition, a technology to forma dot pattern that
1 A thiu e H o1t it b Ter ¥ ARgeds indaa ptetatat hemedfpul enpatting
that nuch information and many progranms can be
angytput PEE E ¥ed cHatHe Wot 1ptaerat peinntased oprdgerams by
printed material or the |ike by a camera as the inmage
OPFAtGe L 4 gF £aIG A0 ithe it R phie rthé Nt Bes Al emdciore d on

has, beeg al so sug%ested. , ,
a printed materi or the like, and particularly, the

present invention relates to a technology whereby a
directionof ablockconfiguredbyadot canbe determined.
Description of the Related Art \

[0002]

Conventionally, an information output metﬁ%ﬁ for
outputting the information such as voice by reading a
bar code formed on a printed material or the like has
been suggested. For example, a method for storing the
information equivalent to the given key information in
a storing means in advance, retrieving this information
from keys read by a bar code reader, and outputting it
has been suggested. 1In addition, a technology to form
a dot pattern that minute dots are arranged in a
predetermined rule so that much information and many
programs can be outputted, fetch the dot pattern printed

on the printed material or the like by a camera as the

image data, digitalize it, and output the voice



[ 0003] However, the conventional nmethod for outputting
the voice or the |ike by the bar code has a probl em

WG omh/0o49¢ t he bar code printed on the printedPCEs&2006D00185
or the like is obtrusive. In addition, the bar code i
s large and it occupies a part of a page space, so
that this nmethod has a problem such that it is not

: ' 0 b ijn an easy

Lot S i P oD Yo oR gl Ity or
O%%qgfnce or a photograph, a picture, a character
havi'ng a neaning in an i nmage of a graphic, and an

ObJ eiﬁ&wtarv%r? a R EFP%fenV’é f%gﬁymgghoo{ 9994clutTE%ﬁ:ecfiq{§'the

own in the Toll'ow ng patent documents

vo'l%\ée%tro'fth(é)ll%e e SR dJB[&rHéQna Eﬁsoéyggle%h%% that

l'y new dot pattierns capable of storing much data

th\’é" EQQUEO'JH YENCEs 40Hn at REI Pt 1 $itdeq ﬂf@é@ﬂtal%(iu%@ 1k ke
| WO 2 0047 08 4125 [ Pat ent Document 2 | PCI/ JP2

15/@%¥%@g1b%00ﬂ1ﬂrb&ﬂ@%%dﬁ”a%ﬁ@iﬂéﬁ @Md%h%s large and
i nventor(s) (nanely, patent docunents 1 and 2), the

it Beentdre suggeats bhak hcks Boovided @dsanethod
dlrecfﬁgn ofgfhe dat a (g Eﬁyégflon of a block) and an

haar eapafol bhoek a1 e 1et i nedi sSinnae ghesdinecti ®nadiocate
the bl ock can be grasped in this manner, the

mahRf eramtd ededefiinnech bya & heuhldecks €abdbaagiven Bo each of
different nmeaning for each direction. Therefore, itcan

a deer sa fl wirhiat i h e + rwant onces) o afa e tps @ganth | aventicare,

a character having a meaning in an image of a graphic,

and an object from a point of view lay out.

[0004]

Therefore, as shown in the following patent
documents, the inventor(s) of the present invention has
suggested fully new dot patterns capable of storing much
data without influences on a print side.

[Patent Document 1] WO/2004/084125

[Patent Document 2] PCT/JP2004,/019427

[0005]
In these related arts by the inventor(s) (namely,
patent documents 1 and 2), the inventor suggests that

a key dot is provided and a direction of the data (a
direction of a block) and an area of a block are defined.
Since the direction of the block can be grasped in this
manner, the information defined by the block can be given
a different meaning for each direction. Therefore, it
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suggests an original dot pattern which can store
various information . [0006] However, according to the
wao e@inoddegy of defining thedirectionof thebl ockGOYSGHI06/000185
keydot, the information dot cannot be arranged at a
pl ace where the key dot i s arranged, so that the
i nformati on amount of the block is Ilimted and an

ca 9@r kthm fan tS@%Cb Be Q- 1B 5?&@@@%%@2@@&1%

to require a long ca culatlon
5t sOf ntde; g qnboq{?%tod‘efﬁ%%?%hdegn §o|r%r %G rious
Is leads to a problemto be solved such tﬁ
inesPhHtiiyh of a frame buffer is also required, mhlch
is newy pointed out by the inventor (s) of the
[o@Esent invention . BRIEF SUMVARY OF THE | NVENTI ON
[0007] The present invention has been made taking the

f or egeirg; oF bk et rdt 9gCeBSiLAR! atd OAnaNd AN 9Bj g6k i¥fing
which is to realize a technol ogy of using a direction

th@od iirk i 268 O t8ekeYodRth y WH iCh keandbe ,r erd BYEeh ra & on
frame buffer of which algorithm for search is sinpl e

doandt Dfinwhi Bl 185604 NN aitS d P a vkt howr sSaghef keingiadn is
information dot for definition of a direction of a

arhlaocked] OGRB]t Hat otder ifrof Semwe itde ahovertestrthedblock
probl em thepresent invention enploys the foll ow ng
ismdansitpd0@d an algorithm for searching for the key

dot gets complex to require a long calculation time, and

the focused amount of the ambient area of the key dot

is laige.m This leads tozaproblem1uabe solved such that

a resolution of a frame buffer is also required, which
is newly pointed out by the inventor(s) of the present

invention.

BRIEF SUMMARY OF THE INVENTION
[0007]

The present invention has been made taking the
foregoing problems into consideration and an object of
which is to realize a technology of using a direction
dot in place of a key dot, which can be read even by a
frame buffer of which algorithm for search is simple and
of which resolution is low, without sacrificing an
information dot for definition of a direction of a block.
[0008]

In order to solve the above-described problem, the
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In other words, according to a first aspect of the
present invention, there is provided a dot pattern, in
wakdochoapl ural ity of reference points i s provP@ESGR006/000185

an area of a block having a predeterm ned infornmation
dot arranged thereon; a plurality of virtual reference
points to be defined (for exanple, a central point of
pregpnd amesnt soar rangedykr amnd heonefsrengempaijy; an
information dot i s arranged, of which information is
[0def3 hed by a distance and a direction fromthe virtual
reference point; and at |east the information dot at
t he pnedéhemmivwert ppsa ttomdingragde 4 tior at dhEEHIODF the
dot showing the direction of the block by the
Prgisegct i bnvendmehe vhetrwali s ef esende Ppei mtot [PHL0k I in
ot her words, according to the present invention, a
whi sfhe e pdar pol at vi © faredgednor pbed hasiiss @Praévided in an
predeterm ned rule (for exanple, at predetermn ned
arppt efval »forkehshiofg apexesdet earntnadghef carsauane, dot
further, other polygons and for each of sides thereof
Ar5AnKE 4 kd)e pneRhed Bdivfr abet pfo fredintm slicte Bsrpaperpoint s
Then, on the basis of a predetermned rule fromthe
toabranifee pedr dIf f ekamed oi at sentthee Vi pbualt of a grid
reference point is set. In this case, a predeterm ned
arfdle i% FRACHPE nEECTechagrpdiancrornestimy; t ke
. exes of the polygons each other is defined as a
10 GPFIG L PR1 Soanced pOFRATFIR dhef @ dbEN ¢ e anged et is
de @0 eqp&ﬁoint of a vector with this virtual reference
pépﬁ (¥i%éﬁlggagQﬁEﬁqdp%pﬁﬁpectlon from the virtual

reference point} and at least the information dot at the
Predetermined position is made into a direction dot
showing the direction of the block by the direction from
the virtual reference point.
[0010]
Inotherwords,accordingtthhepresentinvention,
a reference point is arranged on the basis of a
predetermined rule (for example, at predetermined
intervals for each of apexes of a triangle, a square,
further, other polygons and for each of sides thereof
orthelike)onthesurfaceofmediumsuchaspaper. Then,
on the basis of a predetermined rule from the arranged
plural reference points, the virtual reference point is
set. 1In this case, a predetermined rule is that an
intersectingpointconnectingtheapexes<ﬁfthepolygons
each other is defined as a virtual reference point.
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This dot functions as an information dot defining the

i nformati on, however, by differentiating the direction
w@Rooonednf or mati on dot at |east in the bl ock PE€DEG2006/000185

other information dots, it is possible to make this

information dot into a direction dot indicating the

direction and the size of this block. Here, in the

Fu%%k?p&ha‘a td'Htfhdé rffkéﬁg;e%’t %Saﬁ‘réﬁ@lg ﬂtt?% ‘r’ae?rt Htor

oi nt rec I on fron1 he vir

ifﬁ F:‘LrEC@:LQSQ:'Lﬂél J:Jetf§ an:% %b?ﬁgr’cl g‘%@?tnee% taga:g té‘éert gc?lnt .

to whi this rectl ongs is Jitect

t t
Th ek 9+ lty%%%%ﬁ a%@ dPNin kR Y tﬁ@ﬁedgqa é&hglng the

ura S I's connecte e Slze

1nl¥c9§x{$a%§%rpe H&?@%b“r‘ eﬂyb)ﬂlefféi‘zpéﬁ*cl%actfr%”tﬁé 40€ection

arrangenent position of "the direction dot

ofeé%@henf&@ﬁ%ttl% digecitopedale 1% %ﬁf@ﬁﬁf&'oﬂt £1R% other
center of the block, if this direction dot appears in

indRPeha th@WeHotld 9k, 1 b 81 b 1d £8G1d PBS H P& :Leﬂ/§6¥matlon
three areas, it can be’identified that this block

dotthgﬁt@eaohltﬂg@@l_zsnt Rise o 84 careen [Q%Z]leﬁélétl% and
using the information dot also a s the direction dot

thiendi Laki RE tdei di addwn ofiettke blOCkhet heager @ttd®Onthis
of the block can be defined while giving the neaning
diafe dtheohnfiormati af rtag dddi sa tlitriestoptdaet et eldinThis the

makes it possible to define the direction of theblock
upwidhalitr sattiol Ciregn the wAfrarwal iosfdeendO@3Int, it can
be discriminated that the block to which this direction
dot belongs is directed upward.
[0011]

In addition, in the case that a plurality of blocks
is connected, the size of the block can be identified
by a repeat pattern of the arrangement position of the
direction dot. For example, when the direction dot is
arranged at the center of the block, if this direction
dot appears in upper, lower, right, and left directions
for every three areas, it can be identified that this
block has the size of three x three grid area.

[0012]

Thus, by using the information dot also as the
direction dot indicating the direction of the block, the
direction of the block can be defined while giving the
meaning of the information to this direction dot itself.

This makes it possible to define the direction of the
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In addition, arranging such a direction dot in a block
in such a manner that no sane positional relation
w0 eappears when a rectangul ar area where such BCT/SG2006/000185
direction dot within the block is rotated 90 degrees
by 90 degrees centering on any reference point, in
ot her words, when the rectangular area is rotated by

b1 degr ees,u i §Qc%gff§§gga%§79n%%%"n%@§iohh%ot.

direction dot can be read even by a franme buffer of

[GWWK?F algorithmfor search is sinple and of which
resolution is low [0014] Further, such a dot pattern

can be generaied on o sHEhace Qlchhe AR SYEhGR% in a
paper by programm ng this dot pattern in an

bligHorimtd @BhPE 0REHHRr FUHL a0 3 £REPYLENR taNKh RILI PEIRG: 1 on
and outputting it by a printer or the like on the

rekasp sa0t thew Brogeamndi00d5]atBadfilbtic0Bu Y ar @2dieRet 1 on
such a dot pattern on the surface of the nediumas the

doitmwge: Itteh at &I hloak Rt kedlat€ad NA &PaBSsABY 90 degrees
anal yzing the inmage data to anal yze a position and a

cetitst ahng bet wegn ddife Muhuad woist,i in Stpossibbedsy when
identify this dot pattern as a reference point, a

the revalanreh taenceepai fitr,o tea tle dacy ONddgtre cand 1@80 degrees,
i nformati on dot. [0016] According to the second aspect

andgf 2'He ¢peeserts nvemeéi dnretdiet eni dopir @drdége ardatd even by
pattern of the first aspect of the invention, wherein

a fhemwrefleréfee pdi nilsich algorithm for search is simple

and of which resolution is low.

- [0014]

Further, such a dot pattern can be generated on a
surface of the medium such as paper by programming this
dot patterninaninformationprocessor such as a computer
and printing and outputting it by a printer or the like
on the basis of this program.

[0015]

In addition, by reading such a dot pattern on the
surface of the medium as the image data using an optical
reading means and analyzing the image data to analyze
a position and a distance between the mutual dots, it
is possible to identify this dot pattern as a reference
point, a virtual reference point, a direction dot, and
an information dot.

[0016]

According to the second aspect of the present
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are grid points which are arranged at even intervals
in the upper and | ower directions or the right and

wo edov/odiopecti ons in the block area; and usi ng BCT/BGL086/000185
of the four grid points as the virtual vector start
point and with reference to this virtual vector start
point, the information is defined in the information

iroénBY ot didiest bodsep kBiviald Mtk tdwer db £ eekion Jreg
for deflnlng t he d??%ctlon dot . [OO%% The dlrecﬁﬁiﬁgyrSt

agiptctsodl shaisedvas thien | nhaerali Pncdet » YWEYEEe Eint s

direction to define the informati on and the direction

are® gief dneotihe diwreicd h onr 6f a b ha i e ke By BE earfusedi s in
Therefore, at the position where the direction dot in

thtcheuppeak dsdalbanrgedditbe did 0k matd e ot 1 deghhngert
both of the information and the direction of the bl ock

dibye at diostsarice Hfirom Bovkr huala veot®ru st agt apeiht: MMiEH the
is a center of four grid points to horizontal and

forer tgcalfl diorects ans anhd wvhe dud Oroeticer dotain pohielt and
bl ocks may define the information by a distance from

witthe 1@ fevenamectortsiar vipoiudli neancabldiet point, the
direction. [0018] According to a third aspect of the

ingreaseat liomvehs i drfitrhed elins torovi déd mnatot opatder nbof a
the first aspect of the invention, wherein providing

direret bAse egriminpdNn g nthel ohigi ¢ atinal mk cestsiaany afidra
| ateral direction inthe area of the block, the
defdimstaeic& hsoi hi rasés o r €eal- grid poi nts which are

[Oproyfded on the reference grid |ine

The direction dot is also used as the information
dot, however, the direction to define the information
and the direction to define the direction of the block
may be confused. Therefore, at the position where the
direction dot in the block is arranged, the information
dot may define both of the information and the direction
of the block by a distance from a virtual vector start
point which is a center of four grid points to horizontal
and vertical directions and the information dot in other
blocks may define the information by a distance from the
virtual vector start point in an oblique direction.
[0018]

According to a third aspect of the present invention,
there is provided a dot pattern of the first aspect of
the invention, wherein providing reference grid lines
in a longitudinal direction and a lateral direction in
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in the longitudinal direction or in the latera

direction at certain intervals as the virtual vector
wGe@rno4ed nt; and with reference to this virtuedT/s€E0en00185

start point, the neaning of the information is given

dependi ng on whether or not the information dot is

arranged. [0019] Thus, even in a dot pattern that the
tireaniay of the bnbenyaiin d&rgrver dependingsan wWith ;.1

or without of the information dot, it is possible to

g rard angen Bs il £EhiDe 4ot o Whidehy bs Bh80r 8884 A R 1d 1ine
i nformati on dot. [0020] Here, in addition to the

inviheubbngtitdpdi mé 1pi Dyded onotrhenref enencergni @i Lek8 ion

in the horizontal or the vertical direction, setting a
atgredtd e intamvells que wheeet FonalaRddi @F SEELLRIpoint ;

poi nt thereof may be defined as a virtual grid point.
anpdo@21ih Acebedieng=¢ ot @ thist briaspesl o&ckhe HESERtpoint,

invention, there is provided a dot pattern of the
thﬁmmqﬁaép@nobfthheqnﬁsemhﬂﬂumniboq¢déhMBé@@ﬁJ@ng on

informati on dot at a predeterm ned position in the
whpltdekr | g rdefd thethes i O reetiiam dobt dnd 4heanged.

i nformati on dot to be arranged at a position where the
[OPd&langul ar area to which this direction dot bel ongs

is rotated 90 degrees by 90 degrees around the center

of theubl o8N emamebkydothpaitrifeormeth @ndoh etroe be ilmaratfed he
, _at each rectangul ar area |ocated 90 degrees, 180
1nfegmeeist OBnYS 27D veagHeps ¢ bnut die wibbkor without of the

information dot, it is possible to arrange a direction
dot which is also used as the information dot.
[0020]

Here, inaddition tothevirtual gridpoint provided
on the reference grid line in the horizontal or the
vertical direction, setting a grid line in an oblique
direction, an intersecting point thereof may be defined
as a virtual grid point.

[0021]

According to a fourth aspect of the present
invention, there is provided a dot pattern of the third
aspect of the present invention, inwhich the information
dot at a predetermined position in the block is defined
aszadirectiondot;andtheinformationdottx>bearranged
at a position where the rectangular area to which this
direction dot belongs is rotated 90 degrees by 90 degrees
around the center of the block, namely, the information
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center, respectively, may define the information by a

direction or by a distance elimnating a direction
woewmessrary for defining the direction dot. [002Qf/SGH0N6/)00185

by arranging the direction dot in such a manner that

no sanme positional relation reappears when a

rectangul ar area which is used as a direction dot

doW td Mbé he ol=ackdi gtr elzaliedr- 80 +deg) S rPY r20, degESRS 90
the direction dot can be read even by a franme buffer

deafrenhs chidlaé hador sgar oy d sqsymrless andogf i chiock
resolution is low . [0023] According to a fifth aspect

ceaftdihe peepesitinventi alaytherans Phevided @soton by a
pattern of the first aspect of the invention, wherein
dipreat dbng orefley eaceligrd sinkenes. imi aakangd tydundection
direction and a lateral direction in the area of the
nebleecks r pr dwirdi digf Yinritnmpl thel diipoéBtsoat LeEtain
intervals on the reference grid line, and arranging a
[OPéRdrence grid point dot on the virtual grid point
which is provided on the reference grid line in the
| at €flat sdibeetdoan gt hey t bbet eneetfaimt odses futhRemanner
connecting the reference gird point dots and a Iine
thesnmect s aget ko vitivalagridlpdiings eatdyes 4 oagitiet na
direction a s a grid line and uses the intersecting
regspmy bt arhargr dhilidted saus ed v eudh neact bonsdakttwithin
point; andwith reference to this virtual vector start
theoPdtockhési aforaheidor? § sddefrierstl by ©Ofe dogoeret,i oohe
dot by a
directf%n.dot can be read even by a frame buffer of which
algorithm for search is simple and of which resolution
is low.
[0023]

According toa fifth aspect of the present invention,
there is provided a dot pattern of the first aspect of
the invention, wherein providing reference grid lines
in a longitudinal direction and a lateral direction in
the area of the block, providing virtual grid points at
certain intervals on the reference grid line, and
arranging a reference grid point dot on the virtual grid
point which is provided on the reference grid line in
the lateral direction, the reference point uses a line
connecting the reference gird point dots and a line
connecting the virtual grid points in the longitudinal
direction as a grid line and uses the intersecting point

of the grid lines as a virtual vector start point; and
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direction elimnating the direction necessary for
defining the direction dot. [0024] Thus, also in a dot
wairee49such that the reference grid point doPCT/SG2006/000185
arranged on the virtual grid point forned on the
reference grid line in a horizontal direction, |ines
connecting the reference grid point dots nutually and

wigonnectépgntdee od riwal gria 0l dSctirt Re veetheaht, the
direction nutually are defined as a grid line, and an

inifitef $€€binNGL PO BY iofed hengriHk | 1 AES rnfa Wlebhneb @sh@ a
virtual vector start point, it is possible to arrange

ditrhe i sactdlomdet twWhighthe alistedsednahdbde€ssary for
i nformati on dot. [0025] In such a dot pattern, since

deffher i1efererced gredtlicw dbtt.he horizontal direction is
a criterion for arrangenent of the reference grid
[opa@idat dot, if the direction dot is arranged in any
di recti on anong upper and | ower directions fromthe
vi rtTlhahsyeatlaro dtmantdpoi pe L tichen divactiosnt ofhéhee detrence
pattern of the direction dot can be known.
grAdcpedinrigiiygt i $e rimdrog adtd on haot 1 may adefyimied phent formed
information by a direction elimnating a direction
onn&des sag Yefrem akef g niidg ltihee di neet hor idoon e dippertion,
.and lower directions) , for exanple, in an oblique
ligierectargre cLi0 P thes rje Perondieng rtigl @osixt Haspesttonlly
t he present invention,
and connecting the virtual grid points in the vertical
direction mutually are defined as a grid line, and an
intersecting point of the grid lines is defined as a
virtual vector start point, 1t is possible to arrange
the direction dot which is also used as the information
dot.
[0025]

In such a dot pattern, since the reference grid line
in the horizontal direction is a criterion for
arrangement of the reference grid point dot, 1f the
direction dot is arranged in any direction among upper
and lower directions fromthe virtual vector start point,
the direction of the dot pattern of the direction dot
can be known. Accordingly, the information dot may
define the information by a direction eliminating a
direction necessary for defining the direction dot (the
upper and lower directions), for example, in an obligue

direction.
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there is provided a dot pattern of the fifth aspect of
the present invention, wherein the information dot at
wa@2@redever m ned position in the block is defiPEdS&2®6/600185
direction dot; in an information dot other than the
direction dot |ocated on the grid line in the |lateral
direction on which the direction dot is arranged, and
[o@ ¢ pformation dot which is located at a symretric
position with the direction dot having a grid line in
a !ﬁéebéldi_cﬁgtt&f ati 1 REhi DApek tt Be i ¢k ASe ALSYATBII iGN,
axis, the information is defined by a direction or by
tha rH stanseoeliidB dad i dgtt he thecessary tdid ectfon h8hbect of
defining the direction dot. [0027] In a speci al
thexeepd §eR tofi de st iwhen dherdiiecii ni deb rinsa AL baNGRE at
at a center of the block, it is necessary that the
a bifedemtiran rdod pBsthel @fii dnl ke Whi 6Bkbagomesréned as a
central line is arranged elimnating a direction
dimecessany daar; dehi Rimngi e rdiatetdéhoridn dbhred racihomhe
dot, however, on the other grid line, the information
dideictcannbelcar riamged eich canyt bt kariohiak dnd tMeetilealeral
directions and the length of the information dot can
dibe dreehy odefilmedh EOE28]iAecaridimglod tle asewented, and
aspect of the present invention, there i s provided a
andatn parnertd,on ndefti eth aphudal i tycet ecdefar eace yponat siic
s provided in an area of a bl ock where predeterm ned
posmﬂﬂm@tWéﬁhkﬁhésdam@ﬂ@égp dot having a grid line in

a lateral center direction of the block as a symmetric
axis, the information is defined by a direction or by
a distance eliminating the necessary direction for
defining the direction dot.

[0027]

In a special exception of this, when the direction
dot is arranged at a center of the block, it is necessary
that the information dot on the grid line which becomes
a central line is arranged eliminating a direction
necessary for defining the direction in the direction
dot, however, on the other grid line, the information
dot can be arranged in any of horizontal and vertical
directions and the length of the information dot can be
freely defined.

[0028]

According to the seventh aspect of the present

invention, there is provided a dot pattern, in which a
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a plurality of virtual reference points to be defined

is arranged fromthe reference points; the information
wa@lodg/oof9whi ch i nformation are defined by a di BECESGE06/000185

and a direction fromthe virtual reference points are

arranged; and the direction of the block is defined in

such a manner that at |east one or nore information

pl@qtasl 8t ypredeterdd fiedePsihitanNs Ans- & { heentd atfdrea of
fromthe other information dots in the direction from

a Bheck whedle peflereneempaidy 1 n[fR0204 t TRWSdoRYis arranged;
differentiating how to arrange the infornation dot

a pnan®d yithhe diveetuen fromibecd rgsah tkeftef ehgedefined
point) fromthe other information dot, it is possible

ist e rdiareg & herether Heard Pgred dded Mheeatihen idotormation
nanmely, the information dot can be used for defining

dottle odi meci ¢ni 0f otres hl 66ka rEhekafiored his dbkeanide and
possible to define the direction of the block w thout
a sdarédtdiomg fhemathangeientadl acef efretrhes | pbamrted | ®ne
dot a s conpared to the key dot. [0030] According to a
areiaghidd aspect tdfe tder presemt ¢ fivehti bAiodihetre dsfined in
provi ded a dot pattern of the seventh aspect of the
suichiventeame mher &t na t hee dsiteonieon rofotriee il fozkmasion dots
defined by the arrangenent of the reference point or
attheedateahimeferencetpoims Jr@ i Bferlerk saseat édom the
above, according to a ninth aspect’ of the
other information dots in the direction from the virtual
reference point.
[0029]

Thus, by differentiating how to arrange the
information dot (namely, the direction from the virtual
reference point) from the other information dot, it is
possible to give the other meaning to the information
dot, namely, the information dot can be used for defining
the direction of the block. Therefore, this makes it
possible to define the direction of the block without
sacrificing the arrangement place of the information dot
as compared to the key dot.

[0030]

According to a eighth aspect of the present
invention, there is provided a dot pattern of the seventh
aspect of the invention, wherein the direction of the
block is definedby the arrangement of the reference point

or the virtual reference point.
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present invention, there is provided a dot pattern of

the seventh aspect of the invention, wherein the
waleoogood9on of the block is defined by differenpCEHSGNY6/000185

directional standards of at |east one or nore

informati on dots at predeterm ned positions fromthose

of the other information dots. [0032] A s stated
[odPpyve, according to a tenth aspect of the present

i nvention, there is provided a dot pattern of the

sevepthsaapec! a¥odde 4 B¥ERH Ay ther giitd R dd€ct of the
i nformati on dots at predeterm ned positions having the

prdifdgtenthvdifecbhonaln st andar ¢s-Hei agdf omdhoset@lern of
the other information dots, the direction of the bl ock

thies glefbnet hyspBedigecthen fieahthe v riHal-o1af efgace
point . [0033] A s stated above, according to a

dielevenbh aspeeheofh tdek phesem £ i Aventd Pnditrieehsiating
provi ded a dot pattern of the seventh aspect of the

diimmeni bap,l vhareidrdbe f eftel ence: paiand ravd Aeidesowalt ion
the virtual reference point . [0034] A s stated above,
doaccerdipng: dot a el §ihp aspeciowd fhemptesenrt of the other
invention, there is provided a dot pattern of the
infevend hiaspetdstof. the i nvention, wherein
t hepredeterm ned position is 3 or nore; and the
[0diZ2Lktion of the block is defined by the shape
connecting respective

As stated above, according to a tenth aspect of the
present invention, there is provided a dot pattern of
the seventh aspect of the invention, wherein, in the
information dots at predetermined positions having the
different directional standards being from those of the
other information dots, the direction of the block is
defined by the direction from the virtual reference
point.

[0033]

As stated above, according to a eleventh aspect of
the present invention, there is provided a dot pattern
of the seventh aspect of the invention, wherein the
reference point coincides with the virtual reference
point.

[0034]

As stated above, according to a twelfth aspect of

the present invention, there is provided a dot pattern

of the seventh aspect of the invention, wherein the
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positions by a line. [0035] In this way, by setting
three or nore information dots that are arranged
walpdofeeemt |y, it is possible to define the di rect/s6mw0eH00185
the block in a shape connecting the arrangenent
positions by lines. Here, for exanple, the shape i s a
triangle and an arrow or the like, and it is
prprad eeablimddatoshie idint ecé i Dot smodent isfriced: by Hhesetion
forms . [0036] According to a thirteenth aspect of the
o fpt ksdnt o chventdeofi neHer e tihsee phayicednm ot i pattespeeftive
the seventh aspect of the invention, wherein the
popricdeoasniieda podsintsé on is 1 ; and the direction of the
bl ock is defined by the arrangenent position in the
[0®1ZoTrk. [0037] Thus, by making the information dot
differently arranged at only one place in the bl ock,
t he @hrébtisowaaf, the HebdcK noant lbee debirned ke penflo ngadni on
t he arrangenent position in this block. [0038]
dogécdrif hgate tahver presehtdi Avemeindnl yi t iits ipogso eébtle to
realize a dot pattern which can easily define the
dediimgttilon & rekd i ook BRr e DESERILPTRONMGP HEO nnecting
SEVERAL VIEWS OF THE DRAW NGS [0222] Fig. 1 is a
ther pREHNECVEBN PP Ioflangopyphipesn i dlere, for example,

the shape is a triangle and an arrow or the like, and
itispreferablethatthedirectionisidentifiedbythese
forms.
[0036]

According to a thirteenth aspect of the present
invention, there is provided a dot pattern of the seventh
aspect of the invention, wherein the predetermined
position is 1; and the direction of the block is defined
by the arrangement position in the block.

[0037]

Thus, by making the information dot differently
arranged at only one place in the block, the direction
of the block can be defined depending on the arrangement
position in this block.

[0038]

According to the present invention, it is possible

to realize a dot pattern which can easily define the

direction of the block.
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GRID; Fig. 2 shows exanples of an information dot of

the dot pattern and a bit display of the data defined
wWo b@reo49d g. 3 is an explanatory view for il uBCT/&G2006000185

a key dot in GRID and shows an exanple of the

arrangement of the information dot; Fig. 4 is a view

show ng an arrangenent exanple of the information dot
BRITE FGR H% c ane tsiawso exanpl esvafrANev i By mBt iohs A9k aRfrnGs

the dot pattern and the bit display of the data
[odefdned there; Fig. 5 shows exanples of the

information dot in GRID and the bit display of the

dat artlefi nedst hepeinkd o168 VSedy AIOWSHOMNG: 8sattern in

nodi fi ed exanple of the dot pattern in GRID; Fig. 7
GRiI®lg principle view of a dot pattern in GRID3; Fig. 8

is a view showi ng an arrangenent exanple of an

i nf of @t i Dnsklotvsi BxGRIEBesFbg. 2l L8 FAITIEXPLBRAHOY of the

view for illustrating a key dot and the information
dotopakhe@r B31d B fpitlQishowa yesanphesdaftd @@ fined there;

information dot in GRID3 and the bit display of the

dat & idef | Bed st ker esxFilgnaltlo shows cexaipt es10fustirating a

information dot 3 in GRID3 and the bit display of the
keyadatdehi @8EDilhenst skiays k2h iex ampilewoshoWieng rarangement

nodi fi ed exanpl e of thedot pattern in GRID3; Fig. 13
ofj8hg prferpkd vdewdoft;a dot pattern in GRID4; Fig. 1

4 i s aview (1) showing a definition nethod

Fig. 4 is a view showing an arrangement example of

the information dot in GRID1 and shows examples of the
information dot of the dot pattern and the bit display
of the data defined there;

Fig. 5 shows examples of the informationdot in GRID1
and the bit display of the data defined there;

Fig. 6 is a view showing a modified example of the
dot pattern in GRID1;

Fig. 71is aprinciple view of a dot pattern in GRID3;

Fig. 8 is a view showing an arrangement example of
an information dot in GRIDS3;

Fig. 9 is an explanatory view for illustrating a
key dot and the information dot in GRID3;

Fig. 10 shows examples of the information dot in
GRID3 and the bit display of the data defined there;

Fig. 11 shows examples of an information dot 3 in
GRID3 and the bit display of the data defined there;

Fig. 12 is a view showing a modified example of the
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of an information dot in GRID4; Fig. 15 is a view (2)

showing a definition nethod of an information dot in
WERIDH049%4 g. 1 6 is a view (3) showi ng a defi nPCT/66G2006/000185

met hod of an information dot in GRID4; Fig. 17 is a

view (4) showing a definition nmethod of an information

dot in GRID4; Fig. 1 8 is an explanatory view for

[ n ixng order of the information dot by
do%néﬁﬁ?%gh 9égd%§ggﬁeans in GRID4; Fig. 19 is a view

havi rﬂﬂ%otlkﬂ Qtpla{ﬁémgﬁ% L0 R 3ee ab B heferenes grirtha ;

poi nt In GRID4, is an explanatory view

il Tusfgathngia neadidig [y hg@lo%r@@ ér‘cﬁéfﬁtﬂ@ﬁog%ekﬁlﬁod
using a difference nethod in GRI D4, Fig. IS a view

of(%h*EWfBQm%ﬂH&ﬁCHb®7£@tG§Wﬁﬂ%ed in GH[J Fig. 22
shows an arrangenent order of an information dot of a

vi evwi%) haviRg ot ke i reshi @RoEAn @rd anged niit hbChethod
Fig. 23 is a view (1) having a direction dot arranged

ofl RnCRIMBo rhiaG i @4 usta vhewr(@2)4 having a direction dot
arranged in GRID3;Fig. 25 is a view (1) show ng an

arr anggnents erder vafer@n( 3 nf eneRting fode 8 nGRIIBHL keghod
26 i s a view show ng an arrangenent order of
of an information dot in GRID4;

Fig. 17 is a view (4) showing a definition method
of an information dot in GRID4;

Fig. 18 is an explanatory view for illustrating a
réadingorderoffhéinfofhationdotbyanopticalreading
means 1n GRID4;

Fig. 19 is a view having a key dot arranged in place
of a reference grid point dot in GRID4;

Fig. 20 is an explanatory view illustrating a
readingmethod of an information dot byusingadifference
method in GRID4;

Fig. 21l isaview (1) havingadirection dot arranged
in GRIDI1;

Fig. 22 shows an arrangement order of an information
dot of a view (2) having the direction dot arranged in
GRID1;

Fig.23jjséview(1)havingachlectiondotarranged
in GRID3;

Fig. 24 isaview (2) havingadirection dot arranged

in GRID3;
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a direction dot of GRID3; Fig. 2 7 is a view (2)

showi ng an arrangenent order of an information dot of
W@ERI0DB049%4 g. 2 8 is a view (1) having a directPOHSGDNG6/000185

arranged in GRID4; Fig. 29 is a view (1) show ng an

arrangenent order of an information dot of GRID4; Fig.

3 0is aview (2) show ng an arrangenent order of an

i nf oFdat.i ars dat aofr iGRI B4;) @@@w@iﬁg" énaa\ﬂreé’hDggﬁ‘@irfw AYHer

arrangenment order of a direction dot of GRID4; Fig. 32
ofi :ra ¥néwrnd®)t shawidur anfaGrangeent order of an

information dot of GRID4; Fig. 33 is a view (4)
showr'ng .ag @rirargentay Sheeriwd an & pkamPdheAtdet fr of
GRID4; Fig. 3 4 is an explanatory view (1) changing
a kéweotacmanbett hé iGHEDDPB@ti on dot and defining a
direction of a block in GRID; Fig. 35 is an
expl Bhgt-oRy wisew {2pwchangisnghbwgt anaskangeyéhent order
i nformation dot and defining a direction of a block in
CfGRIMDI inFpgmadbi ¢s & texpf aBATAYY; vi ew (3) changi ng how
to arrange the information dot and defining a
di r €t Por Bfl smabt bek (h) GRIDLnEigdidfedésiam dot arranged
., explanatory view (4) changing how to arrange the
10 ffRorat i on dot and defining a direction of a block in
RO, , .

Fig. 29 is a view (1) showing an arrangement order
of an information dot of GRID4;

Fig. 30 is a view (2) showing an arrangement order
of an information dot of GRID4;

Fig. 31 is a view showing an arrangement order of
a direction dot of GRID4;

Fig. 32 is a view (3) showing an arrangement order
of an information dot of GRID4;

Fig. 33 is a view (4) showing an arrangement order
of an information dot of GRID4;

Fig. 34 is an explanatory view (1) changing how to
arrange the information dot and defining a direction of
a block in GRIDI1;

Fig. 35 is an explanatory view (2) changing how to
arrange the information dot and defining a direction of
a block in GRIDI1;

Fig. 36 is an explanatory view (3) changing how to
arrange the information dot and defining a direction of

a block in GRIDI1;
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Fig. 38 is a view (1) show ng an arrangenent exanple

when the bl ock and the direction cannot be defi ned;
wWo2@7/08094i s a view (2) showi ng an arrangenment BXEEE2086/000185

when the bl ock and the direction cannot be defined;

Fig. 40 is an explanatory view (1) changing how to

arrange the information dot and defining a direction

of aFhigack7 i sCRINDZx A nadbry S a8y expl aRLAE Vi 8%y to
(2) changing how to arrange the information dog)téL a%g%

ardefigéngha threctioniefh aokl eek be G DRy K @i r42dSon of
an explanatory view (3) changing how to arrange the

a jbifoe katinorsRibbiand defining a direction of a block in
GRID3; Fig. 43 is an explanatory view (4) changi ng how
to aFignge8tie a nfemwmali)oshdeti rand ndekiviimM@e@ent example
direction of a block in GRID3; Fig. 44 is an

wheyp| tahat by ok ean (1) hehaddiceg: thiovnh t @ adif@NgBet R fined;
information dot and defining a direction of a block in
GRI D41 9Fi §? 4baiviam eXplanawdmy wnesr2)n chasgitngxhaw 1 e
to arrange the information dot and defining a

whgnr ddt¢ ohlefcka dhdckhien GREB4L iR, c4dnbidis B8 defined;
expl a_natorﬁ view (3) changing how to arrange the
i nf othati HR HetaAnexpéfindhgra dileect(ilon cdfan hhieck hiow to
GRID4; Fig. 47 is an explanatory viewillustrating a

Ar PGl iighf argetiittmdt t ;adiir defilon rdpta ahidcantion of

a block in GRID3;

Fig. 41 is an explanatory view (2) changing how to
arrange the information dot and defining a direction of
a block in GRID3;

Fig. 42 is an explanatory view (3) changing how to
arrange the information dot and defining a direction of
a block in GRID3;

Fig. 43 is an explanatory view (4) changing how to
arrange the information dot and defining a direction of
a block in GRID3;

Fig. 44 is an explanatory view (1) changing how to
arrange the information dot and defining a direction of
a block in GRID4;

Fig. 45 is an explanatory view (2) changing how to
arrange the information dot and defining a direction of
a block in GRID4;

Fig. 46 is an explanatory view (3) changing how to

arrange the information dot and defining a direction of
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i nformati on dot according to the present enbodi nent;
Fig. 48 is an explanatory view (1) defining a
waleoogooed9on of a bl ock dependi ng on how to arr aPgES@2006/000185
reference point in a block having a shape thereof
other than a grid; Fig. 49 is an explanatory view (2)
defining the direction of the bl ock dependi ng on how
a tlol ackarnge @REBference point in the block having a
shape thereof other than a grid; Fig. 50 is an
expl BAat.or47 viewarl)e sipfliamiango aydiviiest | dhlefs - bt osly a
dependi ng on how to arrange a reference point when the
dedtrapel ok ttilmn bh dglk xist mot of recd Anguitaro@r datanthd an
. partial reference points coincide with partia
indggpahdengrd et psicstos;dEing. th 1ths amex@hanatdsyd vinewt ;
(2) defining the direction of the bl ock depending on
thf%gaﬂﬁggésaamﬁquh@@qﬁﬂny wherw t he) shiapei of nghey
.block is not a rectangular area and partial reference
dig&ihit 5o Boiodci dleb hock phepraldimef epantewrid poimdsge a
Fig. 52 is an explanatory view (1) changing how to
redSLfRyeC an i Rftor et B Uk adidef enshgre directbdnogfher
the bl ock iin a bl ock having reference points arranged at
fOur® c9FAErs of the block; Fig. 53 is an expl anatory

gie. %2) canging.hOM/toarrange an information dot and
ef i nt Ag ﬁ(ﬂ%%c Porf %71 anBItGRKY | Hieke OF bcRefavihgg the
di%%é;f@geo%mgﬁg g&%@%ﬁgeggggﬁggcggnﬁguOiotEirange a
referencepointjjltheblockhaving51shapethereofother
‘than a grid; )

Fig. 50 is an explanatory view (1) defining a
direction of a block depending on how to arrange a
reference point when the shape of the block is not a
rectangular area and partial reference points coincide
with partial reference grid points;

Fig. 51 is an explanatory view (2) defining the
direction of the block depending on how to arrange a
reference point when the shape of the block is not a
rectangular area and partial reference points coincide
with partial reference grid points;

Fig. 52 is an explanatory view (1) changing how to
arrange an information dot and defining a direction of
a block in a block having reference points arranged at
four corners of the block;

Fig. 53 is an explanatory view (2) changing how to
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Fig. 541 s an explanatory view (3) changing how to

arrange an information dot and defining a direction of
w@2mhoet9i n t he bl ock having reference points BCT/8GHO000185

at four corners of the block; Fig. 55 is an

expl anatory view (4) changing how to arrange an

i nformati on dot and defining a direction of a block in

a ridl L ogk Qﬂ%‘o%%ﬁ?&ﬁ?{%ﬁt %g{@sé%ﬁéggﬁgda at; faur on of

corners of the natory vie

a Bafd &k ngradid gefhop ﬁfavairpc%ofléf%\éecx‘i’é‘éoﬁe@igﬁ%%i‘éyr%'nged

reference points to the grid points in't

ath%¥$€9 E%ﬁ%ﬁ?@geoﬁoﬁﬂ{é Bib%ﬂ&ﬁd at foyr corners of
the block; Fig. 57 is an explanatory view changing a

si zeply asnefier gnce ol it and defidy ngs @Bé%‘ﬂr&ﬂ ™y to
bl than

a block in a ock having a shape thereof other

artleh @& dh FhEo:88 & SodNaXPlaNat 9L Y 1 WieW chaglbRg 8 on of
size of a reference point and defining a direction of

a 81 @eki hnta blocke hayiaRg By shape Hdier 80h cant heaghiathiged
Fig. 59 is an explanatory view showi ng the state that

att st zeceindhe brf ar@tboescdot arranged at the center
of the block is nade |arger than other information

dot sFt g .be smadeannb& Al Lh & €6kiyOR id0k ; (4] chBBdihi@dmow to

expl anatory vi ew changi ng a shape of an information
araein @ada def hffiotgnat tdohedbitomrd de bladikidig.dbteict iah of

‘ expl anatory view defining the direction of the bl ock

a by cadhlanghnghtehé shapehafvithe rafenrai¢conpddintas rangecthged
at the center of the block with

at four corners of the block:;

Fig. 56 is an explanatory view defining a direction
of a block by conforming partial reference points to the
grid points in the block having reference points arranged
at four corners of the block;

Fig. 57 is an explanatory view changing a size of
a reference point and defining a direction of a block
in a block having a shape thereof other than the grid;

Fig. 58 is an explanatory view changing a size of
a reference point and defining a direction of a block
in a block having a shape thereof as the grid;

Fig. 59 is an explanatory view showing the state
that thesizeof theinformationdot arrangedat thecenter
of the block is made larger than other information dots
to be made into a direction dot;

Fig. 60 is an explanatory view changing a shape of

an information dot and defining a direction of a block;
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t he shape of the other information dot; Fig. 62 is an

expl anatory view defining the direction of the block
whgooaneangi ng no i nformati on dot on a virtual BET/8G2006/000185

point of a grid area on a center of a block; and Fig.

63 is an explanatory view defining the direction of

the bl ock by arranging an information dot on the

Vhe BRo) S BBR) Bt B kPR JREARAE cht

d1:0038} oNexd s £he wﬁ?@g %n\e%u nyoﬂ%@ef ?:e('g?d.the

Wth reference to t ngs asi c

inRfd PRbRLSH efo 1dat. Lat ferns UsRM éé’ﬁttelleo&r esenh ock with
invention will be explained, and then, the enbo nts

tndf Shapetion dets onhéPe§%f%ogm@@£b%r%ﬁowll be
expl ai ned bel ow. [0041] (Expl anation of t he dot

patter;. GRDL) Gi0Sexd1b0 20 A)ev@) ANk Vi eWs e

for |IIustrat|ng a principle of a dot pattern ichis
dia qdenvseod tihe Hresent i aven g)ﬂngTh%sqﬁﬂcgﬂﬁls% ibd Yot
20 illustrate adot pattern in DI "and include a key

ondef 2irth@A4Z)r Howewamt thEsakey idota2ebs oH fd ec@Rkter of
fromthe direction dot of the present invention and is
a hdioa@ak; and
Fig. 63 is an explanatory view defining the

direction of the block by arranging an information dot

on the virtual grid point of the grid area on the center

of the block

DETAILED DESCRIPTION OF THE INVENTION
[0039]

Next, the present invention will be described with
reference to the drawings.
[0040]

At first, basic principles of dot patterns used for
the present invention will be explained, and then, the
embodiments of direction dots of these dot patterns will
be explained below.

[0041]

(Explanation of the dot pattern: GRID1)

Figs. 1to 20 are explanatoryviews forillustrating
a principle of a dot pattern which is a premise of the
present invention. These figures 1 to 20 illustrate a
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characteristic of the present invention. The
di fference between the key dot 2 shown in these Figs.
wa2a00/0209and the direction dot of the present PCWEGLH0GN018S
will be described in detail on and after Fig. 21.
[0043] Fig. 1 i s an explanatory view show ng GRI D
which is an exanple of the dot pattern according to
t i aventiopn. ; FLO.; i n_e rg View
o e e bl ee el Lo [ naat bt o e Jot
[opatdern and the bit display of the data defined there
Figs. 3A and 3B are explanatory views show ng .
i nf O BBt v dOE S jaf r}@@geeoacerﬁ ef kNg i &rKRY dpfoﬁt Rirg
key dot i s different Tfromthe direction dot of the
dipfeesenbni RNt bONk ne [PPE44L AN 1 A eLARLd PN hBPULs aRdy 4
out put nethod using the dot pattern according to the
chpresent riiRtent b@n: By # Ssk Hdel geBaratd,on ofhad dotference
pattern 1 , a neans of recognizing the dot pattern 1
beand en MeaBes kefy aldputt EAgwirhe i nf wepRt iFgyandiato 20 and
program fromthis dot pattern 1 . In other words, by
thietdit ag ttilvem dob tpatft ef e 1phy e gamenha st i Ba IWROE be
data, extracting a reference grid point dot 4 , then,
deextrict inda keydat 12 i hasdkeymtod r 2riigy different from
the direction dot of the present invention) whenthe
[08dt3]is not hit at a proper position of the reference
grid point dot 4 , then, extracting an information dot
3 tofdpgi flalliszent leezp hage tdatia,vicewd skbwactd NGRADL which
information area to quantify the information, the
is an example of the dot pattern according to the present

invention. Fig. 2 is an enlarged view showing examples
of the information dot of the dot pattern and the bit
display of the data defined there. Figs. 3A and 3B are
explanatory views showing information dots arranged
centering on a key dot (this key dot is different from
the direction dot of the present invention).

[0044]

An information input and output method using the
dot pattern according to the present invention may
include generation of a dot pattern 1, a means of
recognizing the dot pattern 1 and a means of outputting
the information and a program from this dot pattern 1.
In other words, by fetching the dot pattern 1 by a camera
as the image data, extracting a reference grid point dot
4, then, extractinga keydot 2 (this keydot 2 isdifferent
from the direction dot of the present invention) when
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informati on and the programare outputted fromthis
dot pattern 1 due to this nuneric value information.
wao-e007e0pl e, the information such as voi ce anPCT/B&2006/000185
program are outputted to an information out put
apparatus, a personal conmputer, a PDA or a cellular
tel ephone or the like fromthis dot pattern 1 . [0045]
then ddie igenesativn of 4 her spt rppbardt dn ACEH WENGFR rence
t he present invention, mnute dots for recognizing the
gnird opodibitomi stuch, athevoi cex byaa tdatg code 1 aenNSFRLEQR N dot
al gorithm nanely, a key dot, an information dot, and
3 &aefégéricel zedtpel nimdoe 4 ®, abhangegt kActing an
~accordance with a predetermned rule. A s shown in
indigrmat iom & heablteckywinthe ydothpat hedriashew Nothhe
_information, the reference grid point dots 4 (5 x 5 )
1ndor g F anged nekiither iongp @natherkeyudgtu 2t addfkbén this dot
i nformati on dots 3 are arranged around a centra
Pajitreial 1gdiug pod nths swhiwke t § cenailrcs etinlfy froat ion. For

reference grid point dots 4 . In this block, arbitrary
XAk ? ¢ VAPué nifforaktioon sischief $ medi cEhereXanpéeprogram
shown in Fig. 1 illustrates the state that four bl ocks

ATEf AHePdbt Sphtter aAnl ik @ hina td diol dukipne) appaaratangeda
in parallel. However, it is obvious that the dot
PeESEh AOTBUSST 4 ianiRlA 2 & oigl blideks e 02 9h4ne b the

.1 S possible to output one corresponding information
llkﬁdﬁ%ﬁpcﬁgﬂé%ﬁ%ﬁaiﬁ@ﬁﬁ%@?aﬁrto one block or it is

[OBQ%ﬁible to out put one corresponding i nformation

In the generation of the dot pattern 1 according
to the present invention, minute dots for recognizing
the information such as voice by a dot code generation
algorithm, namely, a key dot, an information dot, and
a reference grid point dot 4 are arranged in accordance
with a predetermined rule. As shown in Fig. 1, in the
block of the dot pattern 1 showing the information, the
referencegridpointdots4(5><5)arearrangedcentering
on the key dot 2 and the information dots 3 are arranged
around a central virtual grid point 5 which is encircled
by four reference grid point dots 4. In this block,
arbitrary numeric value information is defined. The
example shown in Fig. 1 illustrates the state that four
blocks of the dot pattern 1 (within a bold line) are
arranged in parallel. However, it is obvious that the
dot pattern 1 is not limited to four blocks.
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and one corresponding programto a plurality of

bl ocks. [0047] Upon fetch of this dot pattern 1 by the
W@ 2002084996 t he i nage data, the reference grid poi/a6G2de000185

4 can correct distortion of a lens of a camera, cross

shot, expansion and contraction of a page space, curve

of a surface of a nedium and distortion of printing.
[Oggqﬁifically, obtaining a function for correction,

nanely, (Xn, Yn) =f (Xn" , Yn' ) to transform four

di stort ?@S;pecf%%‘i% 9rd do QiR dohs. %Jﬂ@s%%ﬁlddin

ori gl na uare and correcting the informat ot?3

i t f regt
B L S e AT e L M PR
or%ﬂﬂi@ﬁb%%f%ﬁe4xﬁ%d%ﬂ?@%%%b%ﬂﬁ@%ﬂghd¥ﬂ ¥ drmation

he I nage data made by fetching this dot pattern 1 by

anbhEneaBRA: £8P0 NG 1365 WA §LYnl 608N, 264 LVERy e 1 BB ks .
wi despread canera having a lens wth a high distortion

[obatijo fetches the inage data of the dot pattern 1
since the reference grid point dot 4 corrects the

di stpbhom cGalts eslt byn t Be qeamy s t ERnaddidhi Athe e¥&Reirfa as
the inclined canera reads the face of the dot pattern

thd imhBleSdE8BEr aheaRe deeWrad &lor T €prgM Zeidtha dah correct
pattern 1 .[ 004 9] As shownin Fig. 1, the key

didetorx i snacdod aenhanggdawchheane, refesened o, dkepphikion
dot 4 located at a substantially center of the

anteterencecgtioth pof M gloges space, curve of a surface of
a medium, and distortion of printing. Specifically,
obtaining a function for correction, namely, (Xn, ¥Yn)
=f (Xn’, ¥Yn’) to transform four distorted reference grid
point dots 4 into the original square and correcting the
information dot 3 by the same function, the vector of
the correct information dot 3 is obtained.

[0048]

If the reference grid point dot 4 is arranged in
the dot pattern 1, the image data made by fetching this
dot pattern 1 by the camera can be accurately recognized
even when the widespread camera having a lens with a high
distortionratio fetches the image data of thedot pattern
1 since the reference grid point dot 4 corrects the
distortion caused by the camera. In addition, even if
the inclined camera reads the face of the dot pattern
1, this camera can accurately recognize the dot pattern

1.
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4 arranged in a rectangular deviated in a
predeterm ned direction. This key dot 2 is a
WO epresom ati ve point of the dot pattern 1 forP@I8G2006/000185
bl ock representing the information dot 3 . For
exanple, the key dot 2 i s the reference grid point
dot 4 at the center of the block of the dot pattern 1
[oDhiad] is deviated upward 0.2 mmby 0.2 mm In the case
that the information dot 3 represents X and Y
coormnghewvlaliules:iogt.hel Pasid gy that 2 Nes keyadeta 2rh$iged
devi at ed downward .2mm by 0 .2nm becones a
witoorak @atre feot éth ceHAWEV@! potikits dwiReni o Y@k He d S o
limted to this and it can be changed in accordance
subistteri headilze ointhe Riockhof rehe daicPagkerd doint dots
[0050] The information dot 3 is a dot for recognizing
4 aarboysed nfroravatd Onan §hils 4 fOF MAE AN 180L Srictietermined
arranged around the key dot 2 which is a
direrteisent at The spdient ,da@nd nekiang dhee sentert evei peked or
by four reference grid point dots 4 into the virtua
theriddtpopatt®rn thi Soimfatenbiler idot e B ries it anged: rad
~ the end point represented by the vector using the
in§prmedl i gni dogoiht SFas asstmaplepoitiie Foy exapteis the
this information dot 3 is encircled by the four
refefrererrRed §iidd ppoimt dotts 4 at Atbeshmmtén Bifg.tHe,block
the dot separated fromthat virtual grid point5 by 0.2
of friiRadof diglekeron laridhait | eagtk viepredenpedihy @h2 mm by
vector, so that these dots are arranged in eight
0. &iMfect | bad o catsrl thade ks énd® eyt ees by t4s réegressnt s
to represent three bhits. Accordingly, it is possible

X and Y coordinate values, the position that the key dot

2isdeviateddownward0.2mmby 0.2mmbecomes a coordinate
point. However, this numeric value is not limited to
this and it can be changed in accordance with the size
of the block of the dot pattern 1.

[00501]

The information dot 3 is a dot for recognizing
various information. This information dot 3 is arranged
around the key dot 2 which is a representative point,
and making the center encircled by four reference grid
point dots 4 into the virtual grid point 5, this
informationdot13isarrangedat1juaendpointrepresented
by the vector using the virtual grid point 5 as a start
point. For example, this information dot 3 is encircled
by the four reference grid point dots 4. As shown in
Fig. 2, the dot separated from that virtual grid point
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to represent 48 bits (3 bits x 16) by the dot pattern
1 of one block. [0051] In the exanple shown in the
waele@niong94 t he dots are arranged in ei ght direcP¢DBE200¢000185
represent three bits, however, it is possible to
represent four bits by arranging the dots in sixteen
directions not being T mlec ro tKTs ad t -S obvious
5> Bivatd varimusa sodi di catdtonsn candbe  avaidwableepFORRALdd by
is preferable that a diameter of the key dot 2 , the
thefopricion dot tBadr theseefdrencergr il pandte doindeiight
about 0.1 mmin consideration of a visual quality, the
d%ﬁ%@?é@@&ﬁrqﬁﬁhedMQHp¢bspe@:4&)@e@ap@scu@JhByde@rees
resolution of a canera , and the optinmumdigital
to; 8RS SEE053 h racadditts on, A¢nogahsigeyat iioh 0§ pbesible
necessary information anount with respect to the imge
Copirrpe ared ah® il ssecGyriv L tsom afé vasiousedaist 2patIern
, and 4 it is preferable that the interval between
1 e ?%?ebéﬁé@igrid point dots 4 is about 1 mMmby 1 mm
I.n _consideration of m srecognition of the reference
[OSEHJ poi nt dot 4 and the information dot 3 , it is
pref ra?he that the deviationof the key dot 2 is about
20%@?1 & §ri3d'R heef AV [lopsd}e |drpy ipref erlapl dothratare
ar&ge i nterval .b tmegn this information dot 3 and the
ViR AL bpigﬁihmt tRECId@ys to represent three bits,

however, it is possible to represent four bits by

arranging the dots in sixteen directions not being

Ltimited tTo thisand it is obvious that various
modifications can be available.
[0052]

It is preferable that a diameter of the key dot 2,
the information dot 3 or the reference grid point dot
4 is about 0.1 mm in consideration of a visual quality,
the accuracy of print with respect to a paper quality,
aresolutioncﬁfacamera,andtheoptimumdigitalization.
[0053]

In addition, in consideration of the necessary
information amount with respect to the image pickup area
and misrecognition of various dots 2, 3, and 4, it is
preferable that the interval between the reference grid
point dots 4 is about 1 mm by 1 mm. In consideration
of misrecognition of the reference grid point dot 4 and
the informationdot 3, it is preferable that the deviation
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by four reference grid point dots 4 is about 15 to 30

% of the distance between the adjacent virtual grid
w@inoet9d because if the di stance between t he PCT/SG2006/000185

information dot 3 and the virtual grid point 5is

shorter than this interval, the dots are easily seen

as a large block and the dots are hardly seen as the
O fothpatitay ndot. 20 ¢ hebouorit ra0y, oiff Hie girStBNtEterval .

bet ween the information dot 3 and the virtual grid
[%%566 5 is longer than this interval, it is difficult

to identify the dot as the information dot 3 having a

vect 8¢ di ¥ eetiedisatalchar ddtasr Thet dritngroalanye adpagentni s
. virtual grid point 5 . [0055] For example, as shown in
I rmaAiqm doe 3 Mpdnhbiconw idotudl, gthel grd thitnéarvalcled

when Il to 116 are arranged cl ockwi se around the key
PYydtour jsefermnemdy Bigi pontiletd 8 bstsbosit 15 to 30 3
ofrggresented by 4 mrmx 4 nm [0056] Further, it is

p

§i BIEE 43 pf e Beesubtblcoe RS agth shiaweuaridgpententint s
5 Informatign content in the bl ock respectively and are
St 3 WF Fuercdd by Ekem Gnilbe htitcicon Toat eéntf.o Figt 18R dot
3 8h thes%ﬁfub bl.ocks .and_the sub blocks [II, 12, 13,
%a§£ﬁ%g}rl’aﬁgfq%ypwqg§yg@porpgrmhgqtad@{nl@;val,
th%l Kﬁ%QS 116] canposed of four informationdots 3 have
Pnddpendeht 864438 DFEE 254 = lpr et ) odsperdi Ybky dots
deyel.oped in_the i Lornation dot 3 . Thus, by
*pr o%irdjlolﬁ%_?%glsﬁﬁ g GckSt 25 pBsdibl €1t & ehexknbmary,
ifeEH@'&?@kg%ééwﬁgéage%ftLg Ek%ggmation dot 3 and the
virtual grid point 5 is longer than this interval, it
is difficult to identify the dot as the information dot
3 having a vector directional character centering on any
adjacent virtual grid point 5.
[0055]

For example, as shown in Fig. 3A, in the information
dot 3, the grid interval when Il to I16 are arranged
clockwise around the key dot 2 is 1 mm, and 3 bits x 16
= 48 bits is represented by 4 mm x 4 mm.

[0056]

Further, it is possible to provide sub blocks which
have independent information content in the block
respectivelyandeuxanotinfluencedknzotherinformation
content. Fig.3Bshowsthesesubblocksandthesubblocks
(I1, I2, 13, 14], [1I5, I6, I7, I81, [I9, 110, T11, I12)],
and [I13, Il4, 115, Il6} composed of four information
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[0057] It is preferable that the vector direction (the
rotational direction) of the information dot 3 i s
wer@nyogef i ned for each 30 degrees to 90 degrBE€FSG2006/000185
[0058] Fig. 4 shows an exanple of the bit display of
the information dot 3 and the data which is defined
there and it shows other configuration. [0059] In
doddi Bi drgveisingapendends Rfrhong anck sheryy = 1o bits)
information dots 3 fromanong the virtual grid points
S RAETAC ey e v hé opefdriendd griirdk ponat idat &b @and, Thus,
defining eight vector directions, it is possible to
by é?pt‘r%%é%tlnfgo@rh@mb b hotlkiss case,s idossides rabl®eck an
that the distance between the virtual grid points 5
e Idf hcAtS ity | bagemione pE abdutb20tk.0 30 % and the
di st ance between the virtual grid points 5 adjacent to
[0vfter one is about 15 to 2 0 %. However, the
central interval between the |ong and short

i nf of fratirP B8E e r3bh ke ptéfadr abhy vengesrt Hdrddieion (the
Qf these dots. [0060] It is preferable that

%égmteri , [ (
o T AR Brnatt & tdben3 @fAci kel bdf pymeduronefet ehdes grviech 1y
d i_nt d%ts 4 is one dotin consideration of a visua

Squdl§ €y FoHoviRel, 3i0h deresse ¥ PAcreasi mgsthe
[Ob%f rmation anount ignoring the visual quality, the
irnformati on dot 3 nmay have nuch information by

allqgf&ing gne bit to one vector and
. SNhiows an example of the bit display of the

information dot 3 and the data which is defined there
"~ and it shows other configuration.
[0059]

In addition, using two kinds of long and short
information dots 3 from among the virtual grid points
5encircledbythereferencegridpointdotz4anddefining
eightvectordirections,itispossibletorepresentfour
bits. 1In this case, it is desirable that the distance
between the virtual grid points 5 adjacent to longer one
is about 25 to 30 % and the distance between the virtual
gridpoints!5adjacent1x>shorterone:M;about151u>20%.
However, the central interval between the long and short
information dots 3 is preferably longer than the
diameters of these dots.

[0060]
It is preferable that the information dot 3

encircled by four reference grid point dots 4 is one dot
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representing the information dot 3 by a plurality of
dots . For exanple, in a concentric eight directiona
WO e@r o094 28 pi eces of information can be reprESERGEHUE6/000185
by the information dot 3 encircled by four reference
grid dots 4 and 2128 is represented by 1 6 pieces of
. information dots of one block. [0061] Fig. 5 shows an
1exEPpPé dsfrahobi o fdissplimu ol gheliinfwr matbee vdot, angd the
the data which is defined there. Fig. 5A shows the
Cat ¢ atfehBRE IS o tbes i nFiqgrm&Bismowsnd et af GaRGEIRHt t he
of four dots, and Fig. 5C shows the arrangenent of
Vigyeldeis 1§ bpe2]t R ging oghwavisi anmoiditf | @dmexar e ofuuah

.rggt ﬁattern. Fig. 6Ais a schematic view of the
104 ERgéet Rypeldfosdkingf ormat bom dot sonBi gre BBoirs amd

schematic view of the arrangenent type of nine
SR OF ARG ddesi nfiogma Tl ps do b chemat bd wi @i ofy ¢ helot s .
poarrange nt type of twelve information dots, and Fig.
°6DSi g‘%lpni‘éheﬁﬁt?CCQ/FéWndifrlt%eeJaghan@fewemtjtcyzpelofrectors,

28thi.rtg-six | nformati on dots. [0063] The dot pattern 1
shown“ PR Bily. 12 L8R Hon3 ceovP anrerarptenthat M6 the
in cﬁﬁﬁ 'nforgati%n dots 3. are arrangedi n one bl ock.
WVl - OPhPS Y it rreitT ohedobY3fpymee fd nenee boitchelots

S thereof are arranged in one bl ock

16 pi ece
! gﬁgpééﬁgéu%scpéﬂﬁ%gsﬁﬂgﬁngYbﬂé.H%ﬁc%ﬁaﬁﬁlénf¢mmation
do®ecqy dagge with the volume of the necessary

[0061]

Fig. 5 shows an example of the bit display of the
informationdotandthedatawhichisdefinedthere. Fig.
5A shows the arrangement of two dots, Fig. 5B shows the
arrangement of four dots, and Fig. 5C shows the
arrangement of five dots.

[0062]

Fig. 6 shows a modified example of a dot pattern.
Fig. 6A is a schematic view of the arrangement type of
six information dots, Fig. 6B is a schematic view of the
arrangement type of nine information dots, Fig. 6C is
a schematic view of the arrangement type of twelve
information dots, and Fig. 6D is a schematic view of the
arrangement type of thirty-six informatioﬁ(dots.
[0063]

The dot pattern 1 shown in Fig. 1 and Fig. 3 show

an example that 16 (4 x 4) information dots 3 are arranged
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i nformati on amount or the resolution of the canera, as

shown in Fig. 3A 6 (2x3) information dots 3 are
wa@eooangeed i n one bl ock/ as shown in Fig. 3B, 9P(BS&2086/)00185

informati on dots 3 are arranged in one block; as shown

in Fig. 3C, 12 (3 x 4 ) information dots 3 are

arranged in one bl ock; or as shown in Fig. 3D, 36

in nf106 NBLic®k dOt@oﬁe&reG: artfl@ﬁlge(iriﬂbﬁﬁﬁtm&wﬁo£0@6zﬂs not
(Expl anation of Dot Pattern: GRID3) Next, GRID3 w |

1ibei tleactbbede EQQRES)HH E. 1@1¢§e@€setwé¥§69r¥r¥|§Wranged
showi ng an exanple of a dot pattern according to the

inpresenb lidvlendhanyv i Joud ichanges! angedy¥seWshow Ngor
an exanple of the bit display of the information dot

exefmp he, doh patierdumsd vhehdaha defliuned dhefge @Bdessary
Figs. 9A, 9B, and 9C are explanatory views show ng the

indromngedent aofothe keytthet wndothe iiof asfethencdatera, as
[0066] The information input and out put nethod using

shichen dotf Fpat.t 8RN acEDKAB NGit o khe Hires st § vertl QR riahiged
formed by a neans of recogni zing the dot pattern 1 an

inaomeais. of k pus pus homg tibe Find or3my i on(Aand 3 pregsamation
fromthisdot pattern 1. [0067] In other words, by

doftest chiavget Ae rdotg oat L er nnk byl @ckanesa saowhei hmage . 3C,
data, extracting a reference grid

12 (3 x 4) information dots 3 are arranged in one block;

or as shown in Fig. 3D, 36 information dots 3 are arranged
in one block.
100647
(Explanation of Dot Pattern: GRID3)
Next, GRID3 will be described.
[0065]

Fig. 7 is an explanatory view showing an example
of a dot pattern according to the present invention; Fig.
8 isanenlarged view showing an example of thebit display
of the information dot of the dot pattern and the data
defined there; and Figs. 92, 9B, and 9C are explanatory
views showing the arrangement of the key dot and the
information dot.

[0066]

The information input and output method using the
dot pattern according to the present invention is formed
by a means of recognizing the dot pattern 1 and a means
of outputting the information and a program from this
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point dot 4 , then, determning that this as the
position of a virtual reference grid point 6 , a line
w@oneedng these virtual reference grid poi nt BCBSGH06/000185
defined as a reference grid line 7 . Then, in the case
that no dot is arranged at the position of the virtua
reference grid point 6 where the reference grid point
dfotratéifout dlbe originally |ocated on this reference
ridline 7 , extracting the dot around this virtua
[GQ&$etence grid point 6 , this dot is deternined as the
key dot 2 (the angle portion of the four corners of
the BRocdherNertrdsetbynfegrdihgneseBalando8btietn 1 by
horizontal and vertical directions connecting the
& gPmaUat aeferenteage dagol ntexBreadhiog herretbeence grid
i.ntersect point of the grid lines is defined as a
POt {At dri d i ntdateeaifiisg vhatuahigrbd phenppsition
fFurther, searching the dot around this virtual grid
°Ipdi Mt nquathg it naci or idbtoSinb be deflined dynhbeting
thdistance and the direction fromthat virtual grid
F6itVALtHe lexi? heredcs 0068 b iaddst For,s assfitheg as a
re[;Ehat an oblhqge grid_line 8c connecting the virtual
r&ferente9grit poRRt J -6 Sdedm ot her time apask itduet no dot
. direction, the intersecting point of these oblique
lsgé{rfﬁapig_r?eds a§cgp§ %P§&td‘e‘?ﬁlr9é‘gt§1§ qivituadlreferemse grid
grid pnt_12 (a second virtual grid point) . Then,
poafl;to 633’5%% ‘Fn&f]tehg_ T aPEE @ HHT P oi tuglot ef esavdd be
or 9kid t,12, the information dot 3 to be defined by
tﬁé éﬁﬂgn%QQﬁ%ﬁﬁthﬁaQﬁ?l6@#@%@??ﬁa@rld line 7,
extracting the dot around this virtual reference grid
point 6, this dot is determined as the key dot 2 (the
angle portion of the four corners of the block). Next,
setting grid lines 8a and 8b in horizontal and vertical
directions connecting the virtual reference grid points
6 each other, the intersect point of the grid lines is
defined as a virtual grid point 11 (a first virtual grid
point). Further, searching the dot around this virtual
grid point 11, the information dot 3 to be defined by
the distance and the direction from that virtual grid
point 11 is extracted.
[0068]

In addition, assuming that an oblique grid line 8¢
connectingthevirtualreferencegridpoints6eachother
in an oblique direction, the intersecting point of these
oblique grid lines 8c is also defined as a virtual
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virtual grid point 12 i s extracted. [0069] Next, the
direction of the block is decided depending on the
waleoogooedoon of the key dot 2 fromthe virtual redBES@MOE000185
grid point 6 or the virtual grid point 11. For
exanpl e, when the key dot 2 is deviated fromthe
virtual grid point into a +y direction, assuming a
reighgr a6 Bl dipetntod2a (9 & awondl vitates 1tdeid point) .
information dot 3 within the bl ock nay be recogni zed.
Thego707 LE® &Rl tEbA,Nd fthhe dedy alobud stldegi atiad: §&om
the virtual reference grid point 6 or the virtual grid
refGRN ¢ igrﬁJOdaPOlyltdi]?%ct itdrg s Somimegt Bodi Kedt i ®nto be
rotating the block around the center of the bl ock by
defdi@dgPeed e dimdamte seade,thdediinfeorimaonort ot Bhat
W thin the bl ock may be recognized. [0071] In
VIZERAT oHE LK RPenkey Lot S2eixd nrewtated from t he
[0 iQ}uaI reference grid point 6 or the virtual grid
égiﬁt 11 into a - x direction, assumng a direction
bl qck around the center of the bl ock by

rotatin th}
90 %?ges DRSS o508 R ndte sbats k the decided

infoy.mation dot 3 within the block may be recognized. |
dedy ‘ég]o“FEgFHjeJr,rei3§E 43ROy g dte RIPE @ dvict BT bt ual

<ot 5 0L SLoLego AL paLL 0 Lhe Miriuel orid
exéﬂbﬁté,n%}{§ﬁ tbkllgc}l{(ey dot 2 is deviated from the virtual
grid point into a + y direction, assuming a longitudinal
directionaszanormalstate,theinfdrmationdotIBwithin
the block may be recognized.

[0070]

In addition, if the key dot 2 is deviated from the
virtual reference grid point 6 or the virtual grid point
11 into a - y direction, assuming a direction rotating
the block around the center of the block by 180 degrees
as a normal state, the information dot 3 within the block
may be recognized.

[0071]

In addition, if the key dot 2 is deviated from the
virtual reference grid point 6 or the virtual grid point
11 into a - x direction, assuming a direction rotating
the block around the center of the block by 90 degrees
clockwiseaseanormalstate,theinformationdotIBwithin
the block may be recognized.
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around the center of the block by 90 degrees _
count ercl ockwi se as a normal state, the information
waeloi07804894 hi n t he bl ock may be recogni zed. [ O00FGI/SG1006/000185
the images of the dot pattern 1 read by the optica
readi ng means are accunul ated in the frame buffer, a
ral processing unit (CPU) of this optical reading
[§§?g]a n s may analyze the dot of the frame buffer and
may decode nuneric val ues which are defined by ;hg
di st r’ﬁc%‘gh%ﬁd théhe keotdohe tecintheteid fuah ghédirtual
é)int 11 and 12 of respective infornatlon dot 3 for '
* eﬁ%ﬁepr‘f‘feorgﬁdtq &P ot 8 or Triem,vineve Ingnerd pomhtiesl into
are outputted fromthe display means and thg voi ce and
% I mag ljégf:%dto%a?n%sﬁ@ilﬁ@ ehdéker abannsetalieng the block
Ijq{orn% ion stored in the optical reading means or a
Y &}re ac%%?§6né?f06ﬁﬁutbéf0%§ aJﬁYX@_OCGd)?dn:ﬁ:Iseaor a
wi.th.a_voice, an image, a noving inage, '
Cogll;%gt?%%ngro,c S8 PF oyt B8R Lt A& atise tcfbﬁzrlerisggr;ﬂartlgctm dot
ceerdinate. or the code being read. | n
? Wg%}érﬁegael o}?lf8f:kt ﬁréa%olf’epétetce‘?%nizé?é%or_dl ng to the
[ oBresent i nvention, mnute dots for recognizing the

tion such as voice by a dot code generation
o the information

| - key, dot. 2 |
dova: - I PRI g EReEr i b Pane' Iradiga Fhe optical

and t
, it h eterm ned rule. [0075] A s
Ry ReRrY e RS S L chh & e en bu frer, 4

central processing unit (CPU) of this optical reading

~ 'means may analyze the dot of the frame buffer and may
decode numeric values which are defined by the distances
and the directions from the virtual grid point 11 and
12 of respective information dot 3 for each information
dot 3. Then, these numeric values are outputted from
the display means and the vo&ce and image output means
being checked against the information stored in the
Ooptical reading means Oor a memory of a personal computer
as an Xy coordinate or a code and with a voice, an image,
a moving image, a character, and a program or the like
correspondingto1ﬂuaxycoordinateortﬂmacodebeingread.
[0074]

In the generation of the dot pattern 1 according
to the present invention, minute dots for recognizing
the information such as voice by a dot code generation
algorithm, namely, the key dot 2, the information dot
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a square or an oblong on the surface of the medi um of

the printed material or the like is defined a s a
whk@ecko49Then, providing the virtual reference BPCT/8G2006/000185

points 6 at certain intervals on the reference grid

line 7 with the lines in the |ongitudinal direction

and the lateral direction configuring the frame of the

3,bbeck Weli pedeasdhe gefier ané@:éra{ldr!ahﬁ%d7 i hecbbPBance

represented by a bold’line in Fig. the reference

wigh dpei plrddt drinisidd r apged mwthe V|rtum reference
grid points 6 . Next, nmaking |ines connecting the

[ovirgual reference grldp0|nts 6 each other and being in
parallel with the reference grid line 7 into grid

| i ness 8anhanch 8bn Fmg Jntersegbbhth Pl Db rofh the hbhfed in
lines 8a and 8b is defined as a virtual grid point 11

a 6audrstovi BualbPohe ROl Nile. shREHE) e FYKt heve wEHELRAD of
a grid line 8c connecting the virtual reference grid

thpopatis e @aahtetrher 1 i dir t hige obh k@ue sdideeti h €8, akhe block.
intersecting point of these grid lines 8c is also
Thdef,i padbasddany rdthal vgricdspoind fd2ea sepond poitua 6 at
grid point) . [0077] By arranging one or plura
cepnfagrmraitn bardetis drhavih agrs e rdirst@ncesdahdinkEh® with the
~directions based on the virtualgrid points 11 and 12
1iwnkischimr éhsetl omgtihivslivay] déspectivel ypna tbe pgatteral
is generated. [0078] Upon fetch of this dot pattern 1
dl@eqﬂﬁp@aqgnglgyrlng the frame of the block defined as
the reference grid line 7 (the line represented by a bold
" TineinFig. 1) the reference grid point dot 4 is arranged
on the virtual reference grid points 6. Next, making
lines connecting the virtual reference gridpoints 6 each
other and being in parallel with the reference grid line
7 into grid lines 8a and 8b, the intersecting point of
the grid lines 8a and 8b is defined as a virtual grid
point 11 (a first virtual grid point).
[0076]

Further, setting a grid line 8c connecting the
virtual reference grid points 6 each other in the oblique
direction, the intersecting point of these grid lines
8c is also defined as a virtual grid point 12 (a second
virtual grid point).

[0077]
By arranging one or plural information dots 3 having

the distances and the directions based on the virtual
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the image data, the reference grid point dot 4 can
correct distortion of a lens of the canera, cross
WG b@v/00epansi on and contraction of a page SparEl/SGO¥@00185
of a surface of a nedium and distortion of printing.
Specifically, obtaining a function for correction,
nanmely, (Xn, Yn) =f (Xn" , Yn'" ) to transformthe
grdidtpeted £ ol wind URt ghiidHpok Ak is0 1he Lo gipal,
square and correcting the information dot 3 by the
resanect dnetlivon, at ke tvest deafhn the gemeacitEaf or mation
dot 3 is obtained. [0079] If the reference grid point
[O§ot8U i s arranged in the dot pattern 1 , the imge
data nade by fetching this dot pattern 1 by the canera
can beoacdwtatlel gfrebagnidzed eayenewhern tthe vhdespmeat as
canera having a lens with a high distortion ratio
theetBREs €Réa e datf® min¢he dodl mat herdod stacecbhecct
.reference grid point dot 4 corrects the distortion
dighpscell By ¢ her damer af Lheaddinkiran, cavensighébe expansion
inclined canera reads the face of the dot pattern 1
anfhconighaf h1€an Wk curne eky specogni e riviee abta pat b earel o f
. [0080] A's shown in Fig. 7, the key dot 2 is a dot
a BF d By i sFasde @ndod dirieetioy .witdpeeléiencel y,
b%o.one virtual grid point 11 |ocated at a substantially
COEBATEM Bf 2t heNAT 1Bl fgn Fperactgion s memedged (¥na Yn)
_ fe?%angulan. This key dot 2 is a representative point
of 't Re 7ddt® Patt @ hT #1560 BRet BRo&K FiepF Bsentfiongr onertual

gryaiEo@hgrgaégfgkgayfgbinal square and correcting the
information dot 3 by the same function, the vector of
the correct information dot 3 is obtained.

[0079]

If the reference grid point dot 4 is arranged in
the dot pattern 1, the image data made by fetching this
dot pattern 1 by the camera can be accurately recognized
even when the widespread camera having a lens with a high
distortianatiofetchestheimagedataofthedotpattern
1 since the reference grid point dot 4 corrects the
distortion caused by the camera. 1In addition, even if
the inclined camera reads the face of the dot pattern
1, this camera can accurately recognize the dot pattern
1.

[0080]

As shown in Fig. 7, the key dot 2 is a dot arranged

byadistanceandadirectionwithreferencetoonevirtual
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dot groups . For exanple, the key dot 2 is deviated
upward fromthe reference grid point dot 11 at the
w@enwrmee499f the bl ock of the dot pattern 0 .2 nPeDyGD06/200185
mm . Accordingly, in the case that the information dot
3 represents X and Y coordinate val ues fromthe
virtual grid point, the position separated fromthe
g1dey mloin2 ddwiwerait 6d2 anmabendnesaa tvidl ual cghitt Pl Atthe
(a coordinate point) . However, this nuneric val ue
Vit wagrid aontihimt ed tvahbiesl Andh ire taan e 1ehangerth i s
in accordance with the size of the block of the dot
kepatd@t n2 11s p0O8Hr Shenitaftdrnatponndoto £3 tilse addet phartern
recogni zing various information. In Fig. 12, this
1 faropreat PR cdotr < 1 & s antdnye drae ounit the tdey t0fo2mation
which is a representative point, and making the center
dogngr PEIrst- byF po= Flptlgal thei depoiot £ 1% ¢éhe afigdtipward
virtual grid point) into the virtual grid point 12
fromhe Record aseroal ggrid peint) datis1li etorutet i oandetr of
3 is arranged at the end point represented by the
theh g ket i1t He tyPptde ry0i-2 paily 012 ag.a ftacordingly,
,_point. For exanple, this information dot 3 is
lneﬁbier EPSF yr 2 het Bper Ludlogra Bipsi Moy B remyes2nts X and
v shown in Fig. 8 , the dots separated fromthose
TR PG R ot HES £ acBnBhe wirbug Img hhdep@int, the
poghrection and Ieag%h represented by the vector, so
e

fat- TheS8PAGE" afeT&Arigea [RYeidytt i feetionsd 0.2 mm
be?@%&%gg%fbgﬁﬁﬁ%ggigg;ﬁf%&gg?tbyufSng%Qﬁﬁfa%g point).
However, this numeric value (0.2 mm) is not limited to
this and it can be changed in accordance with the size
of the block of the dot pattern 1.

[0081]

The information dot 3 is a dot for recognizing
various information. 1In Fig. 12, this information dot
3isarrangedaroundthekeyckﬂ:2whichjisarepresentative
point, and making the center encircled by four virtual
grid points 11 (the first virtual grid point) into the
virtual grid point 12 (the second virtual grid point),
this information dot 3 is arranged at the end point
represented by the vector using the virtual grid point
12 as a start point. For example, this information dot
3 is encircled by the virtual grid points 11 and 12. As
shown in Fig. 8, the dots separated from those virtual

grid points 11 and 12 by 0.2 mm have a direction and a
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According to the drawing, it is possible to represent

48 bits (3 bits x 16) by the dot pattern 1 of one
Whb@cko49p0083] I n the exanpl e shown in the dr aRETEG2006@00185

dots are arranged in eight directions to represent

three bits, however, it is possible to represent four

' angi ng the dots in sixteen directions not
l%@%ﬁabgﬁg&@é&r g%gfihbg Bhe 7ecitos ol st dte yardous are
nodi fications can be avail able. [0084] Further, in
aﬁﬁﬁgg7dl?ﬁ%?%tﬂﬂr@@Fﬂ@ﬂsQPﬁ@Rﬁﬁﬁ&QCKhése45@egrees
in rgaiion dot is arranged at the end point position
by s{gg FRS P rtGalr R TaSFoitntthseehdstart poi nt,
(ﬁﬂ¥§ er, being not limted to this, the information
[ may %e defi ned dependi ng on whether or not the dot is

ed on the virtual grid point. For exanple, if
?Lgagquﬁééﬁgaﬁ@af%ﬁ fhe WA rguak tgri @ peisstibimeto

i nf or mat i an be defined as "1", and if the dot is

re:?die%?lﬁgnggd%dﬁst he’ VR +tgar §6idbpoitite dée pattern 1 of
inf ion can be defined as "0". [0085] It is

Ongrefera e that a dianmeter of the information dot 3 or

reference grid point dot 4 is about 0.1 nmin
[O?%%Qideration of a visual quality, the accuracy of

B Cormra Cand e spt PRURT Brh 5 Shbkm e [opgeiots aze
arranged in eight directions to represent three bits,
however, it is possible to represent four bits by
arranging the dots in sixteen directions not being
limited to this and it is obvious that wvarious
modifications can be available.

[0084]

Further, in Fig. 7, in the all virtual grid points,
theinformationcﬂﬁ:iéarrangedat1ﬂuaendpointposition
usingthisvirtualgridpointasthestartpoint,however,
beingnot]jﬂdtedithhis,theinformationnmykxadefined
depending on whether or not the dot i1s arranged on the
virtual grid point. For example, if the dot is arranged
onthevirtualgridpoint,theinformationcankxadefined
as “1”, and if the dot is not arranged on the virtual
grid point, the information can be defined as “0”.
[0085]

Itjj;preferable'that51diameter<xfthe information

dot 3 or the reference grid point dot 4 is about 0.1 mm
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In addition, in consideration of the necessary

i nformati on anobunt with respect to the inmge pickup
W@e@a/0at04 m sconceptions of various dots 2 , 3PCT/8GZ)06/000185

, 1t is preferable that the interval between the

reference grid point dots 4 is about 1 mmby 1 mm In

consi deration of m sconceptions of the reference grid
imotnhsmﬁeﬂaamddf&fiﬁfQEEWQK”?@Qli%y,iﬂhésaccuracy of

preferable that the deviation of the key dot 2 is

pabout w2@% ofe s pecyr td ianterpyal. 10084y ) tai Sesolution of
preferable that the interval between this information
a doemBrand dhe vihe usbt@iiuth poigt tBh 0242 oS, about 15
to 30 % of the distance between the adjacent virtua
[Q@88Ipoints 11 and 12 because if the distance between
the information dot 3 and the virtual grid points 11
and I2 izdghbrier, thancinsi dakervadn bhie tdod Snak@ssary
_easily seen a s a large block and the dots are hardly
inskenmad itdie agotupatueth desprit he cort hanyge ifidhep area
di stance between the information dot 3 and the virtua
arngt il peicmaeatiand kof ivakooger ddan ©hi 3 naeeval, it is
is difficult to identify the dot as the information
PrfoteBaRAA Kt e dm ok reetli brdlwedharict ere femteard gy rid
on any adjacent virtual grid points 11 and 12.
PoguBsfrits. Y Shoakotrfe ¥ emwi by dr den . of Ihheonsideration
i nformation dot 3 within the bl ock, and the encircled
O Fn IS QR P RPERS 7 0 righ fredf fele e e ag rikdepe itthie dot 4 and

information dots 3 are arranged every virtual grid
th&ﬁHFOfp%ﬁﬂogﬁgyiviHg%ppreferablethatthedeviation

of the key dot 2 is about 20% of the grid interval.
[0087]

It is preferable that the interval between this
information dot 3 and the virtual grid point 11 or 12
is about 15 to 30 % of the distance between the adjacent
virtual grid points 11 and 12 because if the distance
betweentheinformationdot13andthevirtualgridpoints
11 and 12 is shorter than this interval, the dots are
easily seen as a large block and the dots are hardly seen
as the dot pattern 1. On the contrary, i1f the distance
betweentheinformationdot13andthevirtualgridpoints
11 and 12 is longer than this interval, it is difficult
to identify the dot as the information dot 3 having a
vector directional character centering on any adjacent
virtual grid points 11 and 12.

[0088]
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grid point 12, respectively. [0089] For exanple, in
Fig. 9A, (1) to (25) are arranged cl ockwi se around (1)

W@ 2iv7mo4yeans an encircled nunber 1 in the dr aww@myS@mds/000185
the sane applies on and after) which is the center of

the block. In this case, for exanple, the grid
interval is 1 mmand three bits x 1,625 = 4,875 bits
i s répresehtgiony dhemneadimy pOERA] dh Fhe. iABormation
after arranging the information dots (1) to (4) in the
d9%ect ahdur &R BReab i actne amshérhd efritc bf clikel bhocke By in the
rotation in a longitudinal direction, the information
At $ngsnepd he arkeasranged ahd e forensdadn fots 3 are
oints of the horizontal and vertical grid lines .
ANRRIF RV LY OErtaptlegmird apging tlie damd oematiyorirtual
%3%5 él) to %16) in the rectangul ar area in the upper
It tPBE el Dt oERSBE ¢ L HEILGN i n a | ongi t udi nal
[Ogh{g tion, the information dots (17) to (25) are
r ged at the intersecting points of the horizontal
idlines . [0092]Fig. 10 shows an

d tical
ZQan%E% agaqéﬁﬁit18i§&9n/%ﬁrthé)iﬁpoﬂﬁﬁﬁcﬁmdoarammged

t data which j defined there and it shows ot her
Clgon VflgﬁFa?FSHH% éggg]?thls means an encircled number “1”

in the drawing and the same applies on and after) which
is the center of the block. In this case, for example,
the grid interval is 1 mm and three bits x 1,625 = 4,875
bits is represented by 4 mm x 4 mm.
[0090]

In Fig. 9B, after arranging the information dots
(1) to (4) in the rectangular area in the upper left of
the block by rotation in a longitudinal direction, the
information dots (5) to (7)) are arranged at the
intersecting points of the horizontal and vertical grid
lines.
[0091]

In Fig. 9C, after arranging the information dots
(1) to (16) in the rectangular area in the upper left
of the block by rotation in a longitudinal direction,
the information dots (17) to (25) are arranged at the
intersecting points of the horizontal and vertical grid
lines.
[0092]
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In addition, using two kinds of short (the upper stage
of Fig. 10) and long (the |l ower stage of Fig. 10)

WO ndoooemvd on dots 3 from anong the virtual griPRCPSGING000185
11, 12 encircled by the reference grid point dot 4 and
defining eight vector directions, it is possible to
represent four bits. In this case, it i s desirable
t hat Ftilge diGstsdnmes beh werample \6 T tiked 9L LdaPRIISy of the

. adjacent to |onger one is about 25 to 3 0 % and the

1ndistmate dretneemidie: ve rdaak ghiidpai Ntce adhaeerthd% ang

_ shorter one is about 15 to 20 % . However, the centra

1t mleeval cidtaveenontfd Jwngtand short infornmation dots 3
is preferably |onger than the dianeters of these dots.

[O0F0Bk4] It is preferable that the information dot 3
encircled by four virtual grid points 11, 12 is one
dot R eddditderati o5 iofg atwoskdlndmab ft yh oHoweyere upper
t he case of increasing the information anount ignoring

Stage A al 9 quiP) t §rct Rerif orimat L omedots t3 gayoliave g. 10)

, ch information by allocating one bit to one vector

INIRF Bapt 88eftdty 3 hErpaf emmt ohhdotv Brbyad praal pbynts

11of gots .. For exanple, in a concentric eight A
di récEonar CHE6: 1%, L8 préeasrvte| afécmatd ont cdntbd and

d represented by the information dot 3 encircled by four
SFafErEhce gt HREER Tarfl DA 98 i § epiésera edobgilfle to

regi%c%§ oﬂfinf rmation _dots of one bl ock. [0095] Fig.

1SSt e Pe of ™ hEB1H €adisplidy isf damirable that

the distance between the virtual grid points adjacent
to longer one is about 25 to 30 2 and the distance between
the virtual grid points adjacent to shorter one is about
15 to 20 $. However, the central interval between the
long and short information dots 3 is preferably longer
than the diameters of these dots.

[0094]

It is preferable that the information dot 3
encircled by four virtual grid points 11, 12 is one dot
in consideration of a visual quality. However, in the
Case of increasing the information amount ignoring the
visual quality, the information dot 3 may have much
information by allocating one bit to one vector and
representingtheinformationdotBkn/apluralityofdots.
For example, in a concentric eight directional vectors,
28 pieces of information can be represented by the
information dot 3 encircled by four reference grid dots
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information dot 3 and the data which is defined there.
Fig. HA shows the arrangenent of two dots , Fig. HB

WG h@rsohe arrangenent of four dots, Figs. H CPCDSER0BG6/000185
show t he arrangenment of five dots, and Fig. H F shows
the arrangenent of seven dots. [0096] Fig. 12 shows a
nodi fied exanple of a dot pattern. Fig. 12Ais a

4 FRENBLIAE Vi 2w ep ek ednganed pypecaf ©f 9bhformation
information dots 3 in the block, Fig. 12B is a

At heRdt i %i BWOSHK ¢ he arrangement type of thirteen

[d@%g mation dots 3 in the block, Fig. 12Cis a
S tic view of the arrangenent type of eighteen

informatiqn dots 3, and Fig. 12D is a schematic view
of the %r rangetRte ) pexemptler tof dnee i nf br datsipdm @ad S the

iﬁ%' %OQQEJ The above-descri bed dot pattern 1 shown in
G-I Bt D IRBwthe Sediplehihat 126 du Bresdothere.
ed in one bl ock. However,

Fiinfgﬁgﬁtgon d%gs 3 are arran
tohi § “i'hfOPHER AT Y6EaRIenabt ¢f Mvedatos t Hel gadel B katows
5_pi.eces thereof_are arranged in one bl ock and
th\%aﬁ@oru%n%ﬁglﬁéjets Ros é‘b%%s‘ii%}té.r Fér9 exahpfetoi h1E show the
nce with_the volume of the necessary
ar%%%ﬁ%ﬁ?%%n%ém nt’ SortYher r 8861 fien JflE hebawer athas
12A, 8 pieces of informationdots 3 are

' [
arz%&% dggnﬁnqg%esﬁyggk;‘5gsshomn in Fig. 12B, 13 pieces

[00fodnformation dots 3 are arranged in one block; as
shown in Fig. 12C, 18 pieces of information dots 3 are

arranged {5 ong, k! gcﬁ;od%rflaea ggg\rl\n%]jg oFJif gai dloZtD’p;lg-tern.
Fig. 12A is a schematic view of the arrangement type of
eight information dots 3 in the block, Fig. 12B is a
schematic view of the arrangement type of thirteen
information dots 3 in the block, Fig. 12C is a schematic
viewofthearrangementtypeofeighteeninformationdots
3, and Fig. 12D is a schematic view of the arrangement
type of forty-one information dots 3.
[0097]

The above-described dot pattern 1 shown in Fig. 7
and Fig. 9 show an example that 25 pieces of information
dots 3 are arranged in one block. However, this
informationdot3:hsnotlimitedtothecasethat25pieces
thereof are arranged in one block and various changes
are possible. Forexample,inaccordancewiththevolume
of the necessary information amount or the resolution
ofthecamera,asshowninFig.12A,8piecesofinformation
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pi eces of information dots 3 are arranged in one
bl ock. [0098] (Explanation of Dot Pattern: GRI D4)
WQNeoor/004383 D4 wi | | be described. [0099] Fig. 13PCT/SG2006/000185
specifically shows a dot pattern according to the
enbodi nent of the present invention. Fig. 13A shows a
dot pattern of 4 x 4 grids, Fig. 13B shows a dot
doiast eraref ab vardg@di s, oaBdbliok k 13 ssiRve A 140trig. 128,
pattern of 6 x 4 grids . [0100] In Fig. 13A, at first,
1Pppdeiack o f eheientet goinddbitRES affe 4@ 4nkBJAin one block;
hori zontal direction and a vertical direction
asonposinng ra Bogar @20y rt8apigicdel pOf Nt s fb¥@&€ion dots 3
arranged at certain intervals within the square.
a1t} afgretchern ¢he béfeeriencer gabdshiowes ¥a Feqgrd 1o, 41
the virtual grid point 13 are not printed on a page
Pigpaee ¢& hedioumasipace) dom spBaatieca dudnybely iar ene block.
virtually set upon arrangenent of the dot pattern on
[0h?8 hmge menory of a computer or upon reading of the

dot pattern. [0102] Next, the reference grid point
dot s (Bx@rleanarangedoh Phé AatuakngriGRpoUnts 14 on
the upper and | ower reference grid lines 7a and 7b in
a | al'érdl, dFRELH onl 1 obe3]deNextibaskuning grid |ine
8a and 8b in horizontal

[0099]

Fig. 13 specifically shows a dot pattern according
to the embodiment of the present invention. Fig. 13A
shows a dot pattern of 4 x 4 grids, Fig. 13B shows a dot
pattern of 5 x 4 grids, and Fig. 13C shows a dot pattern
of 6 x 4 grids.

[0100]

In Fig. 13A, at first, providing reference grid
lines 7a to 7d in a horizontal direction and a vertical
direction composing a square, virtual grid points 13 are
arranged at certain intervals within the square.
[0101]

Further, the reference grid lines 7a to 7d and the
virtual grid point 13 are not printed on a page space
(a medium space) in practice but they are virtually set
upon arrangement of the dot pattern on an image memory
of a computer or upon reading of the dot pattern.
[0102]

Next, the reference grid point dots 4 are arranged
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and vertical directions connecting the virtual grid

points 13 each other, the intersecting point of these
w@eriodob49mes 8a and 8b is defined as a virtual BECT/8G2006/000185

point 13 in the same way. [0104] Next, by arranging

one or two information dots 3 having the distance and

the direction with reference to the virtual grid point
°n 3thgr eakhugils it d gprd ngos nt 4130 & et upatder ants lowe r

nerated. Further, in Fig. 13, one information dot 3

FEECRPR&GTy et $9r L éBES via taiadl §Pi dnpei AR tkBral[ 81@%)ction.
[&1§3 13A shows the case that the information dots 3

a érranged with four grids in a |ongitudina
direction and four grids in a lateral direction (4 x 4
gri dg’)ex,tﬁ Y5 SYEB Whows L fhé idks B af aBdx 8b g dsprambntal

Fig. 13C sh .the case of 6 x 4 grids; respectively.
a“[%%b%f%ﬁicgélo\falm&ﬁsl%é Mg €Fdm Joft b de vilnforaat gari d
po'9¥t§ and thgbva%He is defined in the direction of the

i"nt of mati 61 ot © 8 &Fourtd? & hénfemsat t niod ol mt ©3. these

t:hj ' ,_b rrangi ng_the information dots in
ot Yo ll ol P e S bike ge 45 vdegrees myidspoint

d e it eference to the grid |ine passing through
1

BtEg{vﬁﬁgtéﬁng?igaﬁbint, it is possible to define eight

[okigyds of information in total (000 to 111 in a
notati on systemof 2 , three bits)

Next, by arranging one or two information dots 3
having the distance and the direction with reference to
~ the virtual grid point 13 for each virtual grid point
13, a dot pattern is generated. Further, in Fig. 13,
one information dot 3 is arranged for each virtual grid
point 13.

[0105]

Fig. 13A shows the case that the information dots
3arearrangedwithfourgridsinalongitudinaldirection
and four grids in a lateral direction (4 x 4 grids); Fig.
13B shows the case of 5 x 4 grids; and Fig. 13C shows
the case of 6 x 4 grids; respectively.

[0106]

Fig. 14 shows the definition of the information dot
3 and the value is defined in the direction of the
information dot 3 around the virtual grid point 13. 1In
this drawing, by arranging the information dots in eight
directions rotated clockwise 45 degrees by 45 degrees
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[0107] In addition, in Fig. 15, by having the distance

in tw stages clockwise, it is possible to define
wa@rooveer9ki nds of information in total (in theP@DSGLI0@M018S

systemof 2 ), nanely, the information of 0000 to 1111

(fourbits). [0108] Fig. 1 6 shows the case that a

plurality of information dots 3 is arranged on a

wiohcedteirendd cte amaungrt he 1vidd ugh sgriity pehioulsh Bie
defining the position a s "1" when there 1s a dot

vitthereonyand wefhni,ngtt be Poskhinane as 'd&'f Whene i harekisids
no dot thereon, 8 bits can be defined. In other words,
o fi i nif® NQsSi bheihot defailng otdte o t1 1 Infial rAhictds €1 68kl $& em
with the dot positioned in a vertical direction
ofdet,ernhned asitde.first bit. [0109] Fig. 17 shows the
case that there are two concentric circles and 1 6
[ Ohiot’s] can be defined. Thus, it is possible to define
the vast anmpbunts of information with respect to one
Vi rtlmalagdid ipoi ntid3F 10110} Biyghali®hg staé distance in
explanatory view for illustrating a readi ng order of
twohe tiad®s nal pokwliote 3 by as ppti<iableebdi dg Meamssikmeen
the drawi ng, the encircled nunbersare used for a
kipdmvenf ehb fpumposeoand nt Heo ol pamt érhre i sodstion system
illustrated in Figs. 13A to 13C in practice. [0111] In
of)g. negrelut Fhesnfoemdragpn @é AW Brtmiildd dépurbits) .

[0108]

Fig. 16 shows the case that a plurality of
information dots 3 i1s arranged on a concentric circle
around the virtual grid point 13. By defining the
position as “1” when there is a dot thereon and defining
the position as “0” when there is no dot thereon, 8 bits
can be defined. 1In other words, it is possible to define
the bit information clockwise with the dot positioned
in a vertical direction determined as the first bit.
[0109]

Fig. 17 shows the case that there are two concentric
circles and 16 bits can be defined. Thus, it is possible
to define the vast amounts of information with respect
to one virtual grid point 13.

[0110]

Fig. 18 is an explanatory view for illustrating a
reading order of the information dot 3 by an optical
reading means. In the drawing, the encircled numbers
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for each virtual grid point along a reference grid
line 7c at a left side in a |ongitudinal direction
W@ tdoe/oered rcl ed nunbers (1) to (3)), then, theP@I/sG2QA6/000185
grid points 13 on a next grid line 8b in a
| ongi tudi nal direction are read by rotation fromthe
above (the encircled nunbers (4) to (6) ). Thus,
areadsng fforr eachowniveruadnygr pdrpeise 48d shoardbedpeuwitern
in series. [0112] The reading for each grid is carried
isouasby ldotst rateir adm | Efigsof 132 goi d 3¢ nénSipiacthee.
| ongi tudinal direction in the above expl anati on,
[hlolweVer, it is obvious that the order of the grid for
arrangi ng and reading the information may be
ar bi £hafilloy d&A, [0113]r Ft g. r¢adistpwch @an ekamplag tdmtdot
the key dot 2 is arranged on the virtual grid point 13
fogh aareh ref ekemde agrid Do heti alphace ofe fdreenekegerick line
grid point dot 4 . The key dots 2 are arranged on the
7Tposh t oA ededvi 2l €6 dpwat d lwinch el énedced i pectid o r f bale
grid point 13 at the mddle position of a reference
e %%Cfﬁﬁlenwa@b?ailzi]ﬂsyt@héé Jkey-Tooms 2he thertual grid
direction of the dot pattern can be defined.[ 0 1 1 5
PORLIF; g 130D g R % Bkplanbr 9P vnewt PRoUst¥dipAd @irection
r eadi met hod, of the information dot 3 by using a
2 FPBPUREE Tt hodn FEPE HAP (IO VEHE herfser 1 5 gresuntader s

(4) to (6)). Thus, reading for each virtual grid point
13 is carried out in series.
[0112]

The reading for each grid is carried out by rotation
fromleft of thegridline8binthe longitudinal direction
in the above explanation, however, it is obvious that
the order of the grid for arranging and reading the
information may be arbitrarily set.

[0113]

Fig. 19 shows an example that the key dot 2 is
arranged on the virtual grid point 13 on the reference
grid line in place of the reference grid point dot 4.
The keydots 2 arearrangedonthepositiondeviatedupward
with reference to the virtual grid point 13 at the middle
position of a reference grid line 7a.

[0114]

By these key dots 2, the direction of the dot pattern

can be defined.
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by a square in the drawing is represented by [ ] and

the nunber encircled in the drawing is represented by
W@ 2007/0p0246] I n other words, in Fig. 20, the veCTIEGL02$/000185

is represented by a difference between the val ue of

the information dot of (4) and the value of the

i nformation dot of (1) in 4 x 4 grids. [0117] In the
[Cslan®]way, [2] can be represented by the difference

between (5) and (2), and [3] can be represented by the

di f f @ience2 betiweem (6xpanthdB)ry Rurdwesl 1At toc[hd a

are represented in the sane way. [0118] It is possible
retagl ¥ egr esdrito @ 1p ft - 4 2] nify et dbhf efence bet weetnghe

followi ng information dots. [0119] [1] = (4) - (1) [2]
dif {&syenc@peft3jod. (6fexregiafdbrs €he nuefHuere8nded

- (5) [6] =(9) - (6) [7] = (10) - (7)[8] = (11) - (8)
byl 9] sgu@ay in(Yhe[dohwindlI)s r@lOsphted B [ I( Bh)d the
number encircled in the drawing is represented by ().
[0116]

In other words, in Fig. 20, the value [1] is

represented by a difference between the value of the
information dot of (4) and the value of the information

dot of (1) in 4 x 4 grids.
S [0117]

In the same way, [2] can be represented by the
differencebetween(5)and(2),and[3]canberepresented
by the difference between (6) and (3). Further, [4] to
[12] are represented in the same way.

[0118]
It is possible to represent [1l] to [12] by the

difference between the following information dots.

[0119]

(11 = (4) - (1)
(2] = (5) - (2)
[31 = (6) — (3)
(41 = (7) - (4)
[5] = (8) - (5)
(6l = (9) - (6)
(71 = (10) - (7)
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[12] (15) - (12) By using such a difference nethod,
plural different dot patterns can b e generated with

WO e®pee9L o0 one true value so a s t 0O i nproveP@Er/SG2006/000185
security. [0120] (Explanation o f a direction dot in
GRID) The above-described Figs. 1t o0 2 0 mainly
explain ati~ e Xitip 1l e of a dot pattern proposed b

[%/f(t‘ﬁe (Hri'\/)enTor(8(>s) of the present invention. In the
ol | owi expl anation, the case o f defining the

[Jdli récmlgﬁ o f (PHe bl ock b y the direction dot w thout

ing t key dot 2 will b e described i n detail

[l[u(gjlﬂ] (gi%ds._zi/&odnd 21B show t he exanples that a
irecti dot i s arranged o n the premse o f the

HSlo]t bat(ﬁ'g}r)n il ﬁl I Dl described in Figs. 1t o 20.
[0122] this nple, the information i s defined

(L pendi(hg)o n ﬁgéﬁlt o deviate the area surrounded b vy

t he ference grid poi dot 4 fromthe central point.
AceoP STt & TREN ARUr TBE F G CoR e afiv [ 1 P pethped eg ent

g
id areas, however, the direction dot 2 1 i
CIos% gbretaﬁ%yléa B P SRS S 8l bhf resmaF t gipdone true
grgas 1.2 3.] On the area where the direction dot
VLS ssérgasngté%,l{nﬁerocﬁ?e%t P&T Yot “¥Yepresents the
[odioiection and the information being positioned
devi‘ated in the horizontal

(Explanation of a direction dot in GRID1)

30

The above-described Figs. 1 to 20 mainly explain
T TanTexample of a dot pattern proposed by the inventor(s)
of the present invention. Inthefollowingexplanation,
the case of defining the direction of the block by the
directiondotwithoutusingthekeydot2willbedescribed
in detail.
[0121]

Figs. 21A and 21B show the examples that a direction
dot 21 is arranged on the premise of the dot pattern in
GRID1 described in Figs. 1 to 20.

[0122]

In this example, the information is defined
depending on how to deviate the area surrounded by the
reference grid point dot 4 from the central point.
Accordingly, the information dot 3 can be arranged on
the all grid areas, however, the direction dot 21 is
arranged only on 3 x 3 pieces of center grid areas.
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and vertical directions fromthe central point. In
other words, in Fig. 21A it is known that this bl ock
WO g00apar4d because the direction dot 21 is arrBeiyec20a6/000185
the position deviated upward (a + Y direction) from
the center. In the case that this direction dot 21 is
arranged at the position deviated dowmward (a - Y
[Cdi#2ttion) fromthe center, it is known that this
bl ock is downward. In the sane way, when this
di r eBPi Bhedarez vhies arttenged-atttibe fosi Rionsdeviratetd,
to the left (a - X direction) fromthe center, it is
thign g BRALL Qthi doBsl guko raprs Heftheand mbenibhi sind the
. direction dot 21 is arranged at the position deviated
109 Rt doghb eda o P H} ¥ éenieshyl efriont ¢ Hei periterhoit zbsital
known that_ this block turns right. [0124] In addition,
andwvené igia § ddreacbirars £ham the aenbcailopodatt 21,11 beher
information i s defined by making the direction dot
WOFAA rat'dd Filrit o 2 oblt  due kdi gt oat f t loinst héocdnt.sabpward

b goi nt.gérgeis method of defining the information is

CHESLTT FLTABEFON §8 & Rdt isha rexgit amdta brthdarest tiion
de%i%etreén omtted, [0125] Further, such a grid area

KA Hg S2BIAFSH efft i ¥ et FER4IL &t hnfapa: admtesf. In

he _at her id areas(the grid area where the direction
th%of%afelecl}%ggrggﬁgge THeFFAed Gt bf beksi Arfenged at the

Leaction of the direction dot 2 1 when the direction
pogét[te'ﬁosﬂ a@?gﬁﬁgf%td?wgw@eﬁw‘?e a and WhHene Ehit®ryr i e ameihe

ceH@\éirn,gitth(_?Lsdkfnfoev;r?rghgl:rtegtlisolg]?lock is downward. 1In the
same way, when this direction dot 21 is arranged at the
position deviated to the left (a — X direction) from the
center, it is known that this block turns left, and when
thisdirectiondotZlisarrangedatthepositiondeviated
to the right (a + X direction) from the center, it is
known that this block turns right.

[0124]

In addition, in the grid area other than the
direction dot 21, the information is defined by making
thedirectionckﬁ:deviatedintoanlobliquedirectionfrom
the central point. This method of defining the
information is described as above, so that the
explanation thereof is herein omitted.

[0125]

Further, such a grid area having a different

directional standard from that of the other grid areas
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standard i s arranged in the other area of the block

(the direction area) , it is possible to define the
walreoeno499n of the block due to this arranged ppSI/$GZI06/000185
(refer to Fig. 40) . In addition, providing plura

grid areas having the different directional standards,
the direction of the block can be defined due to its
(Lt aféreat aodeh ¢ ref bhet oliRiget i34 o871 .isnatbaseyed)
cases, only by arranging the grid area having the
dedi ¥pePehh edPlasth dralt ke abtlaeds,i ahe ditreetd bneoft itdre dot
bl ock can be defined, so that it is not always have to
21 ¥hrdt hihel i neeEfat 69 dts 3 raramagddaht ithi segried, and
area to the direction of the block. This will be
WhE P RBEd 9 deb&i92 | @B NG (128 dTffe r byt adhiamihgonal

tthe i nformation dot 3 in the horizontal and vertica
STHTART Fohs DRTERG S rigetlim ofrlearandear panghrgbilbek (the
diinfornation %&t 3.in the oblique direction on the _
StHfer L 8Peds 3 ddudls RRTeiblepset jedtinhdhefei sacsion
OngFd ggin i,S not sgcrificed because none of the .
reP&r2heE GG b8 P 1GoRE rANEE AR Bt bd odud red e he k&L T -
40Sot %hi Theref.ore, it is possible to sinplify the .
éading aa?éa ftHh £BF O'Heé 0¥ Batitérh. 9 hdaddiga nhaving
he . tion dot 3 can be arranged a s it is in the
the!'Q - i ]
%lré:|%%ggFegg%%CFﬁﬁpﬁ%esﬁﬁP&ﬂéﬁ%vthﬁhQ%ﬂ%ﬁRlon of
tnheanbe Qq%g & ut .sacrificing the information dot
3 Rart er,deeilwgﬁq\%%% Uheejc&lrfe%g]rdﬁala%{amffq gode (refer
t o@FE pq34t@8 bqfqr ' can be.defined by t he anpunt
of gg%iatlon fro&1tggﬂégg??gﬁ 5&%ﬁs(tﬂglwzﬁ@iﬁ”??%ﬂglng
. thyﬁ%fggfé%h%Wf%%thedifferentdirectionalstandards,
the direction of the block can be defined, so that it
is not always have to conform the information dot 3
arranged at this grid area to the direction of the block.
This will be described in detail later.
[0126]

Thus, by arranging the information dot 3 in the
horizontal and vertical directions on the direction area
and arranging the information dot 3 in the oblique
direction on the other areas, an equal space property
of the reference grid point is not sacrificed because
none of the reference grid point dots 4 is deviated due
to the key dot 2. Therefore, it is possible to simplify
the reading algorithm for the dot pattern. In addition,
the information dot 3 can be arranged as it is in the

direction area, so that the direction of the block can
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and the information dot 3 can be used also a s the
direction dot 21. [0127] Fig. 47 is an explanatory
WO r@nod49bustrati ng a determ nati on al gorithm oPCESG2006/000185
direction dot and an information dot. [0128] Upon
determination of the direction dot 21 and the
izrﬂormation dot 3 , the follow ng procedure will be
begteféaesuithouzop aayiisinkd tha2ih fiowrncat cohatdest 3.
FJO]}’;’,OL (2) t =13 - 111 i s calculated. [0131] (3) s
LT NE S cavem dhed thelsdrqayiph dot B1i ssnotrhessd, the
. té;oan a _predetermned value p , the dot is determ ned
105 HRA5A iR hreb Pod edoinednBiyi fthe -amougtl es’ ddanation
£ t he Bredet rmned value p , the dot is determned to
TG §0gi FeRErG RO Y (183 L epadil feain hei mehheadapeint)
andd Eigi §7A, ens - tl O- 121 - 113 - 1l =110 -
(of hejdptoripat ion dgte 3esanlr ¢ strat! atlieo dotths dheection
doltnfzo]{ mation dot. [0134] In the case of Fig. 47B, when
s -t =11 g- 12| -

[0127]

Fig. 47 is an explanatory view illustrating a
determination algorithm of a direction dot and an
information dot.

[0128]

Upon determination of the direction dot 21 and the

information dot 3, the following procedure will be

carried out.

[0129]

(1) s = IIO - I2| is calculated.
[0130]

(2) t = |13 - T1] is calculated.
[0131]

(3) s - t is calculated.
[0132]

(4) If s - t is not less than a predetermined value
P, the dot is determined to be an information dot, and
if s -t is less than the predetermined value p, the dot
is determined to be a direction dot.
[0133]

Specifically, in the case of Fig. 47A, when s - t
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IS3 - 11 1=0, O < p are established, the dot i s the
direction dot. [0135] Further, the value of p can be
wae@rveari |y set and it is preferably around 1POI/pG2086/000185
2 , however, this value i s not limted to this.
[0136] Fig. 21A shows a block forned by nine pieces of
%rid areas (3 x 3 =9 ) and Fig. 21B shows an exanple
=t

e +he2bl ecKsrare anrangdd ¢ wo- py-|t if Lh N
hori zontal and verti cal directions.lf8ﬂ37 FiggJ R 8re

e sdreb 22Bhsfiibw the aramngenente of deb rit 8aghqagii d area
of the information dot 3 corresponding to Figs. 21A
[0dnt¥ 21B. The arrangenent order of the information dot
3isnot limted to this. [0138] (GRID3: arrangenent

exanphetofe diaestbgnrdet) £igs. widh and 23B-shey the,| _
case that the direction dot 21 is applied to the other

| 180t Tpalt +er,n0 (<GRIDRY es t{ddBOfhkni ,GRhBl dot Res AL MRLEERN on
dot 3 is arranged in the area surrounded by four

dotef erence grid point dots, however, in GRID3, the
information dot 3 is arranged al so at the position of

[OdRe Feference grid point. In this exanple, it is
possi bl e to arrange the direction dot 21 within the
bl ockUF 68651 ndToh emyueep&r encengbedapdiintrarily set and

it is preferably around 120 pixel 2, however, this value
is not limited to this.

[0136]
wVNHF:'L(_:}..éreréhoWsablockformedby1'1:'Lnepj.ecesofgrid
areas (3 x 3 = 9) and Fig. 21B shows an example that the
blocks are arranged two-by-two in the horizontal and
vertical directions.

[0137]

Figs. 22A and 22B show the arrangement order for
each grid area of the information dot 3 corresponding
to Figs. 21A and 21B. The arrangement order of the
information dot 3 is not limited to this.

[0138]

(GRID3: arrangement example of direction dot)

Figs. 23A and 23B show the case that the direction
dot 21 is applied to the other dot pattern (GRID3).
[0139]

In GRID1, the information dot 3 is arranged in the

area surrounded by four reference grid point dots,
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[0140] In Fig. 23A, the reference grid point |ocated

at the lower right of the upper left grid area anong 1
w@2pireewss of grid areas (4 x 4 = 16) is defi nePCHSG200€000185

arrangenment place of the direction dot 21. When the

direction dot 2 1 is arranged at this place, at the

positions rotated by 90 degrees around a center 2 4 of

hoxt,vgivse ,l nglkS&%‘?ﬁ% %:%ge ii?x%%rmé'ﬂ?.oq{. 'f:l%.ctt iBO{]s dd%rzl;?rirged also

canno eterm ne e Information dot

atiE??ﬁgﬁﬁsigi QféfﬁgﬁaglfgféP?n §}g%§i§i§§%ﬁhpﬁ del 2nis

ori zon verti ca 1 on

ex%ﬂf&%%?%f%a%@?%ﬁsEib@éa igyféﬁ?gagﬁ% e difeehi QB 21

not be defi ned. Therefore, at

; ri | other I, i nt .
S T A L e
[0@hhanged in the oblique direction. Thereby, it becones

easy to search the direction dot 21. [0142] In Fig.

23A 1htrig defined: fhat L ISGQE%C?JJS'L@ ypvard vhes:theat
dot is arrfanged at the position of the direction dot

théloRamet Yghtther date M F arged gUpWREE 4 aMde16 pieces
reference grid point in this draw ng. [0143] However,

oftHEipr a3 s epadigrent; ¢)s inolgd # MhEgdakothlRak ifengement
direction of the block is defined at the dot position
plhtselds @nd asrshawohndbhi g1drawingn the diirresdt banobiot

t he bl ock can be al so defined by arranging
21 is arranged at this place, at the positions rotated
by 90 degrees around a center 24 of this block (23a, 23b,
h_EEEX{“EHé‘dEEeétién ddE éznéannot be determined if the
information dot 3 is arranged in the same direction as
the direction dot 21 (the horizontal and vertical
directions). Therefore, there is apossibility that the
direction of the block cannot be defined.
[0141]

Therefore, at the reference grid point other than
the arrangement place of the direction dot 21, the
information dot is arranged in the obligque direction.
Thereby, it becomes easy to search the direction dot 21.
[0142]

In Fig. 23A, it is defined that this block is upward
when the dot is arranged at the position of the direction
dot 21, namely, the dot is arranged upward from the
reference grid point in this drawing.

[0143]
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the area where the dot is arranged in the horizontal
and vertical directions at the upper left in the block
WO e®e64994 n this case, it is not always have tPCTSGI006/000185
the dot arranged in this area to the direction of the
bl ock and it may be arranged in the right , left, and
| ower direct ions fromthe reference grid point. Thus,
by alPaiegievy, t hecapea sfoort defibodigdrite iafosaalionddd to
a different directional standard from the other
thiadt of vt A adot i @n( @ fditrteet bbn cdr eias 2dafiimed his the dot
direction area 2la, the information dot 3 i s arranged
Poisi fherhditisohf al aawd aer shoain di netthiionsdohwtihey, the
.reference grid point, and in the area having the
dimacr seBt P%gtbéi Rt ostk tden dré k1 snedid itrted dthesr aneasing
as_the reference grid point, the dot is arranged in
Chenares Waee ¢itree 14 oh) 1 ata Br predet dmitied lposi tbaaln and
the block in advance, the direction of the block can
Veﬁgld:e?fr‘?éor.e?ﬁlBPt?e?SCvHF%Iél,PRGFrtMﬁaf’@iirrebhieobllap@ai’Qasalf.
I iﬁharran ed at the upper left, this block is upward.
M hdddiTTOR; $indé OIRL di +¥atisohafet he bloodlotantbe dot
efi ne onlggat the arrangenment place of this area

ar%?ﬁlge rettionSaf &g 2 t8) thnel i hesrmm onf dote P bpck and
e RS P BV AT o (e Tt BF oricd! b (TR BAHE BAGE 89 hons
an I'recti e ri hWegtip

rr R Ol e A e Ng the
ar%%;g%%g@%?ggﬁir e%'t‘lggrne] ?Ier}éci)%%gtryonnat :?g far odnglltf?grent
directional standard from the other information dot 3
(a direction area 2la: in this direction area 2la, the
information dot 3 is arranged in the horizontal and
vertical directions of the reference grid point, and in
the area having the intersecting point of the grid line
in the other areas as the reference grid point, the dot
isarranged:hltheobliquedirection)ateapredetermined
position in the block in advance, the direction of the
block can be defined. 1In other words, if the direction
area 2la is arranged at the upper left, this block is
upward. In addition, since the direction of the block
cankxadefinedonlyaﬂ:thearrangementplacecﬂfthisarea
(the direction area 2la), the information dot 3 of this
area (the direction area 21a) may be arranged in any
direction from the reference grid point only if it is

a direction different from the other information dots
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oblique direction) of the information dot 3 to be
arranged in the other reference grid point in the
waleeogood9on of the direction dot 21 (the hori zoP€EBGZENE000185
vertical directions) . However, as shown in Fig. 23B,
the present enmbodinment is not limted to this and due
to the length fromthe reference grid point, the
3.direction dot 21 can be identified. In this draw ng,
only the distance between the direction dot 21 and the
[Orlef£fence grid point is set |onger, and the distance
between the informati on dot 3 at the other position
(23aIn28KHdi23cynaniint hegr.ebemgnee grd idr PBkAbd F€21 can
shorter. [0145] Fig. 2 4 shows the above-descri bed
becakies t hamitrnwot ddt fpati et he ian ¥R P3marre: cOnfie@ideshi Nthe
the horizontal and vertical directions, and Figs. 25A
obdndy 25 B ishoet e Jap fanyenent o omeeri aof didte3itd sen@tiramged
dot 3 corresponding to this . [0146] Also in the case
inshdvin ¢ hhBirg.r e rehe cargal whppd rithei Kot & carde v ¢ anged o £
in upper, lower, right and left directions fromthe
theefdreacs igm ddpbi Atl (theedhrect i ontarleaa®dayeirtical
;arranged at the left upper of the block, the direction
digfeathienkllock Haweverideat$hivwd. fn0Fig4 7Z3B,Fthe 26Asent
and Fig. 26B show the exanple that the direction dot
enbppdignapapgetodt i tedt bp dhitshertl sbike ithotbeedbength

pattern by GRI DS. _ .
from the reference grid point, the direction dot 21 can

be identified. 1In this drawing, only the distance
betweenthedirectiondotZlenuithereferencegridpoint
is set longer, and the distance between the information
dot 3 at the other position (23a, 23b, 23c¢c) and the
reference grid point is set shorter.

[0145]

Fig. 24 shows the above-described case that two dot
patterns in GRID3 are configured in the horizontal and
vertical directions, and Figs. 25A and 25B show the
arrangement order of the information dot 3 corresponding
to this.

[0146]

Also in the case shown in Fig. 24, the area where
the dots are arranged in upper, lower, right and left
directions from the reference grid point (the direction
area 2la) is arranged at the left upper of the block,
the direction of this block can be identified.
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[0148] Thus, by arranging the direction dot 2 1 at the
center of the block, it is possible to freely arrange
W 70904 nat i on dot 3 in horizontal, verti cal PCESGE2006/000185
oblique directions on the other grid pints. [0149]
Figs. 27A and 27B correspond to Figs. 26A and 26B,
respectively, and they illustrate the arrangenent
[Qﬁﬁgﬂ of the information dot 3 . [0150] (GRI D4:
arrangenent exanple of direction dot) Figs. 2 8 to 33
showftiee cacd emat Fhe.dizriixtsbawdathéd sekuiidied that the
applied to the other dot pattern (GRID4) . [0151] In
dipect2ga dert 2 < dotr pahyedn a¢GRIM )cetberr 6feE@RC® 1 ock
, gridpoint dots 4 are arranged at even intervals on
1) dtlee afodr irR ttRes 2Z8A @RAD38B at the upper and | ower
si des of the block, and the information dots 3 are
[O§f$%hged centering on the grid points other than this
reference grid point dot 4 , respectively. [0152] On
suchTUgot Pyt erng img the i vacefi en pradafermithedcenter
reference grid point at the next level of a centra
Ofg%ﬁﬁihéo | beat-€d RS $helei & pof needet weenatfgee the
i %%per and Iomerégnid lines 28a and 28b, the
DEEFII R PN 9%dt & 3Tt BFFaR§ed i Ve heikerl zomdl olahd que
.vertical directions using this reference grid point as

R et B8 ntleapd s syrid pints.
[0149]

Figs. 27A and 27B correspond to Figs. 26A and 26B,
of the information dot 3.

[0150]

(GRID4: arrangement example of direction dot)

Figs. 28 to 33 show the case that the direction dot
is further applied to the other dot pattern (GRID4).
[0151]

In Fig. 28A, on this dot pattern (GRID4), the
referencegridpointdots4arearrangedatevenintervals
on lateral grid lines 28A and 28B at the upper and lower
sidesoftheblock,andtheinformationdots3arearranged
centering on the grid points other than this reference
grid point dot 4, respectively.

[0152]

Onsuchzadotpattern,attﬂuaareaofaipredetermined
reference grid point at the next level of a central grid
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area becones a direction area 2la. [0153] At this
direction area 2l1la, the directional standard of
waeooangeeent of the information dot 3 is diffePensGiooen01ss
that of the reference grid point belonging to the sane
grid line. In other words, the information dot 3 is
arranged fromthe reference grid point to the oblique

1idie e28 cohoat tehe zif ech ©fmi hep ot her Weaf ©& BACEHE iu%u er and
point. On the other hand, at the direction area f%,

1aveer i bdnhihers @8et adid 2684y, angedin Pfothe thash zomtal 3 are
and vertical directions fromthe reference grid point.
afsdpdThusihe mdahezoase I hatd vhe tdidetid DRcated?d&sing
is arranged at the upper side with reference to the
thdentraf egeind-¢ iqrel @8ppiirtt izsss poissi bka rtto getenti f ynidhathis
this block is upward. [0155] At the direction area
arggg, befemad or ndtliver dbon3 acara belarbitrarily arranged
in the horizontal and vertical directions, however, it
[ 0il Dbvi ous that the direction dot 21 in this direction
area 2la may be arranged being conformed to the
mre%HQﬁ#%ﬁﬁﬁﬁﬂbﬂ@@@rﬁeﬂﬂﬁlWHEMﬁMGntibnmﬂmteaﬂard
that the direction area 2la is provided on the centra
oL@ ganigRinenE, o f Hh ddm e rmAged nlothBst did 8Ef ear rar €& om
2la shows the direction of the block as the direction
tha 1 the reference grid point belonging to the same
grid line. 1In other words, the information dot 3 is
arranged from the reference grid point to the oblique
direction at the area of the other reference grid point.
On the other hand, at the direction area 21a, the
information dot' 3 is arranged in the horizontal and
vertical directions from the reference grid point.
[0154]

Thus, in the case that the direction area 21a is
arranged at the upper side with reference to the central
grid line 28c¢, it is possible to identify that this block
is upward.

[0155]

At the direction area 2la, the information dot 3
can be arbitrarily arranged in the horizontal and
vertical directions, however, it is obvious that the
directiondotZlinthisdirectionarea21amaybearranged
being conformed to the direction of the block.

[0156]
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[0157] In such a dot pattern (GRID4), when the

position of any grid point is determned to be the
waleoeno499n dot 21, the information dot 3 of theCT/SG2006/000185

gridpoint in line symetry around the central grid

line 28c |ocated at the m d point between the upper

and lower grid lines 28a and 28b is differently

ar rapgedtriqm the dir oo on, dot (2 .k . 40 gth s

theaggrggﬁfggiégf %hl%is ég?angegabeing devig%é ??o%rea
21518 HIp £o POl 1 t DR LRRAL, - WG & Blthe 3L | Efhe dot

irections, and at the grid point in Iine symetry

arWatrﬂqé@afngfﬂlﬁspgli?te'cttih@n'J‘f:@é”?ﬁ.'a?@h@_@«ts 3HS direction

arranged devi ate romthis grid point in the oblique
ofdithReth 08 Alo8l non Fuch-aidet pattenn (GRIDA)

since the reference grid points 4 are arranged at even
[onmtzerval s only on the upper and lower grid lines 28a

and 28b, the longitudinal direction of this block can

be igentiubired: Nextpathe fegtepIwer e hendels &sition

arranged in the oblique direction and the | ongitudina
o fdhheClira Hoihei § sSYBHRIMY POSI tbORS Whih diefeEenea dot

to the center grid |ine 28c, respectively, is
21seaiehed: o e tdain 4B tt he fl engidiild pali i nect i a. webtry

is searched here becones the direction dot 21.[ 0 1 5
ar8unhditthe 28Rt 528 yteW Bhowi hgct hecataid atthahe i d point

bl ocks as descri bed above are arranged in parallel in
behardezontak appoeriéndallaigecyirdns.lines 28a and 28b is

differently arranged fromthe directiondot21l. Inother

words, the direction dot 21 is arranged being deviated
from the grid point in the upper, lower, right, and left
directions, and at the grid point in line symmetry with
that grid point, the information dot 3 is arranged
deviated from this grid point in the oblique direction.
[0158]

On such a dot pattern (GRID4), since the reference
grid points 4 are arranged at even intervals only on the
upper and lower grid lines 28a and 28b, the longitudinal
direction of this block can be identified. Next, the
region where the dots are arranged in the oblique
direction and the longitudinal direction at their
symmetry positions with reference to the center grid line
28c, respectively, is searched. The dot in the
longitudinal direction which is searched here becomes
the direction dot 21.
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[0160] In addition, Fig. 29A is an explanatory view

showi ng an exanple of how to arrange the information
w@boorhde9gdot pattern (GRID4). Accordi ng to thiBCT/SG2006/000185

exanpl e, the information is defined by the difference

for each dot. In the present specification, it is

assuned that [1] denotes a nunber 1 surrounded by a
[0dcpare in the drawi ng, and (1) denotes an encircled

nunber 1 in the drawing. Here, for exanple, the first

i nf ordrgt.i 08B 1F 4 widefdmediby ahvabvatmE8 Y two blocks
subtracting the value of the information dot 3 | ocated

asade 6ty fry@maidhev yal te adfrd hgedoin pd Ogated ah HdrizoAtal
s shown in the drawing, only the grid point on which

antdherert éctilondiot c2li dissarranged i s not used as the
information dot 3 , however, it is possible to give a

[ Orketethi ng of the information to this direction dot 2 1
by the difference in length fromthe grid point.

[ 0161% dadaddiot 0f igi.n2pRate aof etipd ah & eotriyonidet sRdbwing
as described with reference to Fig. 28A it is obvious
ant fgemies inf dromatt @m toan g eman ebe ndramnged oim otthichiis dot

area as the direction area 2la. [0162] The upper
Pagraimg (6RIFY). - 3 Deslhowsinhetoagseh t hatkieelp beks tdfd he
, dotpattern shown in Fig. 29 are connected two-by-two
1nifR it hepi 26nddl £ amddvbit tdal ddi ferieomss for each dot.
respectively; and the |ower drawing of Fig. 30 shows
Int fé R EBPSMonSBeCifilscahige, 1t is assumed that [1]

denotes a number 1 surrounded by a square in the drawing,
and (1) denotes an encircled number 1 in the dra@ihg.
Here, for example, the first information [1] is defined
byavaluemade by subtracting the value of the information
dot 3 located at (1) from the value of the dot 3 located
at (4). As shown in the drawing, only the grid point
on which the direction dot 21 is arranged is not used
as the information dot 3, however, it is possible to give
a meaning of the information to this direction dot 21
by the difference in length from the grid point.
[0161]

In addition, in place of the direction dot 21, as
described with reference to Fig. 28A, it is obvious that
the information dot 3 may be arranged in this area as
the direction area 21a.

[0162]
The upper drawing of Fig. 30 shows the case that
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[0163] Figs. 31Aand3l Bshowt he exanpl e that the

direction dot 2 1 is arranged at the center of the
whb@ckodio t he dot pattern by GRID4. [0164] ThuBCT/BG2006/000185

arranging the direction dot 2 1 at the center of the

block, it is possible to freely arrange the

i nformati on dot 3 on the other gridpoint in the
tHwobiloarit @b fanide wert pealt ¢t i @¢id wnSn F0465 9 BirdSc03Ad@: ed

33 show the arrangenent of the information
tweotbgspondiing tlheFhgridonf0166nd GRRBLi Mudidi £6ctions,

Pattern) Figs. 34A and 34B define the direction of the
reffpektonleyl by aahdangiadl dheradrangerentt diirectiorws the

the information dot 3 only of a specific grid area
calthel diriect iof ahda) valtke dot pattern of the block

configured by nine pieces (3 x 3 =9 ) of the grid
[Odréedl i nto the arrangenent direction of the other grid

area (the direction area) on the dot pattern of GRID .

[ 0167} glsn dilAerndct s shiaw Ehg. e 84Ap Itde hiatf bhewdli eBction

dots3 are arranged in the horizontal and vertica
dodi Pdctisory Fameethetcbheecsmfen ¢ 8fthkobip okr iich arrea dot

34a, a center gridarea34b, and a left lower grid area
pPagfernrbypé&dtIVély, and in the other grid area, the

information dot 3 i s
[0164]

Thus, by arranging the directiondot 21 at the center

of the block, it is possible to freely arrange the
informationdot 3onthe other gridpoint inthe horizontal

and vertical directions.
[0165]

Figs. 32 to 33 show the arrangement of the
information corresponding to Fig. 31.

[0166]

(GRID1: Modified Pattern)

Figs. 34A and 34B define the direction of the block
only by changing the arrangement direction of the
information dot 3 only of a specific grid area (the
directionarea)lethedotpattern<xftheblockconfigured
by nine pieces (3 x 3 = 9) of the grid area into the
arrangement direction of the other grid area (the
direction area) on the dot pattern of GRIDI.

[0167]
In other words, in Fig. 34A, the information dots
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arranged fromits center to the oblique direction.
Thus, by arranging the grid areas 34a, 34b, and 34c,

WO poocamobe recogni zed that this bl ock is upwarBCT/BEGIME000185
shape of a triangle connecting these grid areas,
namely, a relation of an apex 34b with respect to
bott om si des 34a and 34c. [0168] Thus, it is possible

3 bacdefimagde Oh racsd indr Df ohke blheck véapendh Nyl 08 elhe ons
arrangenment relation (here, a triangle) of the grid

f ravreash 34@e n84hy,s afd a34e fuwherned A dhedi akeanBuion delchter
3 are arranged fromtheir centers in the horizontal

g raindl avera Bdal, dhtecliedts) owefr yhicha aca@BWE MY spectively,
directions of the information dot 3 in the bloci are

anchangettheTheteby, dhiedi afreranatthe dotf Sreanilkd dot 3 is
arranged in the all grid areas in the block w thout

a ryacn § € dcf ngmtihes gramdt ardao thre dhe ikpye ddtred©168]). Thus,
Further, Fig. 34B shows the state that the bl ocks

byskownahg iFigy. t 834 Agariel coneest 8d & wo3 by, t wmd n34be it can
hori zontal and vertical directions. [0170] Figs . 35A

beame BB sAewW tthm sttt est hab ctkhd § nfporamti fmodot 3hiape of
arranged corresponding to Figs. 34A and 34B.[ 01 7 1

a Tt gngd3eA dennerpdinfd chhiesre of rFdgar3dds, | nantel vpt a
pattern of the block conposed of 1 6 pieces of grid

regdrdakop4ok an=apeyr 34bhelitdf semme oh dotbStiompriaimgedia
fromth

and 34c.
[0168]

T Thus, it is possible to define the direction of the
block depending on the arrangement relation (here, a
triangle) of the grid areas 34a, 34b, and 34c (wherein
the information dots 3 are arranged from their centers
in the horizontal and vertical directions), of which
arrangement directions of the information dot 3 in the
block are changed. Thereby, the information dot 3 can
be arranged in the all grid areas in the block without
sacrificing the grid area for the key dot.

[0169]

Further, Fig. 34B shows the state that the blocks
shown in Fig. 34A are connected two-by-two in the
horizontal and vertical directions.

[0170]
Figs. 35A and 35B show the state that the information

dot 3 is arranged corresponding to Figs. 34A and 34B.
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center of the grid area into the horizontal and

vertical directions only in specific grid areas 36a,
w@aiw7/080e4 and 36d and then, these grid areas BCESG2006/000185

chanted into the other grid area (wherein the

information dot 3 is arranged fromthe center into the

oblique direction) . In this way, the direct ion of
[0tlhel bl ock is defined . Inthisblock, the grid areas

36a, 36c, and 36d are linearly arranged in parall el

W t hFilbe B6tt am simedarfd ¢deigni dfaFéa .368A.S AU Yhe dot

protruded. Accordingly, it is known that the direction
pagft e hir <0 bl olek b Bothecpmptassiont di 6 ot ¢ ors0b ft he igr adeas

area 36b, namely, upward. [0172] Further, Fig. 36B
(dshHoths=the) st ahe tilmefio thet hlooc ks tstBovirs it FaQge36Arane the

connected two-by-two in the horizontal and vertica
cegitraetdodie [irdla e gsint 87h anlo 3718 whivad tdedstatreical

.that the information dot 3 is arranged corresponding
dige i Hhens3em landi B6BP 74T Tmisl aseshowsa n Fogs. 33c,

4 to 37, the direction of the block is defined by
anghgkgl FP 9 He @R r ahfefento Wi ¢ ezt £85 Bf- e led d i ofinakiton the

got 3 into that of the other grid area only in a
otagdcPfild FPG AYB&r qiHe L é’r’l%@tﬁ%‘aépnsd@‘arﬁ be arranged

ed in the all grid areas by defining the

fr%&: T oN°Bi tthel BF Bck Nf tHRUE dg&crd $TeFlg Ahe- grig this
wa?t%%é%ﬂgégtﬁgég%%hé%%gskisdefined. Inthisblock,
the grid areas 36a, 36¢c, and 36d are linearly arranged
in parallel with the bottom side and the grid area 36b
is only protruded. Accordingly, it is known that the
direction of this block is the protrusion direction of
the grid area 36b, namely, upward.

[0172]

Further, Fig. 36B shows the state that the blocks
shown in Fig. 36A are connected two-by-two in the
horizontal and vertical directions.

[0173]

Figs. 37Aand 37Bshowthe state that the information
dot 3 is arranged corresponding to Figs. 36A and 36B.
[0174]

Thus, as shown in Figs. 34 to 37, the direction of
the block is defined by changing the arrangement
direction of the information dot 3 into that of the other
grid area only in a specific grid area, the information
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Fig. 3 8 and Fig. 3 9 show the exanple that the
direction of the block cannot be defined even if the
wa@eoodoatoen i s arranged as described with referPCy8G2006/000185
Figs. 3 4to 37. [0176] In other words, in the case of
Fig. 38A, grid areas 381, 382, and 383 wherein the
information dot 3 is arranged being deviated in the
ddﬂw3zmmnabeaadn&HQédaindthécbuqn@ﬁﬁdt&ﬁeﬁ%i%yp@éﬁining
are linearly continued in the oblique direction of the
tipt abkreand avhent & Hé nel cornettinng: t heserspedifig @hédyrid
areas is also linearly connected to the other block,
andw forecthenkefy tdwet bl ock cannot be defined. In
addition, in the case of Fig. 38B, grid areas 384,
[03g65 1and 386 wherein the information dot 3 is arranged
being deviated in the horizontal and vertica
di r e€'tlidons3 8f atige Pirgd Pl mhawe theneaxbypdant + nHed HHe
the upper and |ower directions of the block, so that
digRc B pacpifohhefb i he kbkeck cairot] el mefli evedn { 61773 grid
Further, in the case of Fig. 38C, grid areas 387, 388,
A&7 B89y adt he idefoe nabiech wioth 3ref eareamngedo Figs.
bei ng_deviated in the horizontal and vertica
34di%2cti’ons of the grid point configures a triangle.

Okgﬂgver, thefigures nade by rotating this triangle by
[04 begrees (for exanple, 395, 394, 389o0r 391, 392,

393) apgggr across bl ocks, so that the block itself
cannot! G PREF Tt N 1S @@ pBsefbT L Pt y386 1 ecdghiazeeas

38%}%8%%g%d%@?%%ggegg%heinformationdot3isarranged
beingdeviatedjjlthehorizontaleuuivérticaldireétions
of the grid point are linearly continued in the oblique
direction of the‘block, and when a line connecting these
specific grid areas is also linearly connected to the
otherblock,thedirectionoftheblockcannotbedefined.
In addition, in the case of Fig. 38B, grid areas 384,
385, and 386 wherein the information dot 3 is arranged
being deviated in the horizontal and vertical directions
of the grid point are linearly continued in the upper
and lower directions of the block, so that the direction
of the block cannot be defined.
[0177]

Further, in the case of Fig. 38C, grid areas 387,
388, and 389 wherein the information dot 3 is arranged
beingdeviatedjj1thehorizontalandverticaldirections
of the grid point configures a triangle. However, the
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I's cannot be determined if its direction is upward or
downward . [0178] In the sane way, in Fig. 39, a line
wa@eiodoadens 401, 402, and 403 wherein the infoPCESGENG000185
dot 3 is arranged being deviated in the horizontal and
vertical directions of the grid point configures a
triangle. However, the figures made by rotating this
T4y amgl @asle 18D degrdeisn ¢ f bhiexanpl epgdes b w058 0488)grees
appear across blocks B3 and B4, so that there is a
(f50s8F6iMR 1§/ 107§ ecdthi 28 % e DI beld B 5 36 chpreawb dross
bl ock originally by error, the block cannot be defi ned
bl@cﬁ']?%ctsf?/, hanl ke k ijesdétfecainned bk désined (there
. direction is upward or downward. [0179] Fig. 40A is a
1S6diP Tt Btani & b9 Begouphat e ernbLORIDHS descecbed) and
., Withre egence to Fig. 23. In this drawing, the
LS EFSHRNEe DG AP por R st st 8 ake atimegedoat levewpward or
q intervals on the grid Iine configuring the outer
¢mference of the block; the grid Iines connecting

[angﬁﬁ reference grid point dots 4 in the horizontal
an ertical directions are arranged; and assum ng

thatlﬁh§hintgrsecting.point pf t he %&%g lines to be a

vi rtual —gFi 9 B6i HEY «t A€ dreh sbitr cundetie by fBugreas 401,
$0Fkt aP Ph UBE T R RG ¢RIt hOandThe 9 ecEranged
bedpUESILA S Jiatgen A Lol erenen o the Conel
of 9Fhd Bgfﬁ’pébﬁti@%%gg%&ggs a triangle. However, the
figures made by rotating this triangle by 180 degrees
(for example, 404, 405, 406) appear across blocks B3 and
B4, so that there is a possibility to recognize the block
B5 which is not a block originally by error, the block
cannot be defined correctly, and it cannot be determined
if its direction is upward or downward.
[0179]

Fig. 40A is a modified example of a dot pattern
(GRID3) described with reference to Fig.23. 1In this
drawing, the reference grid point dots 4 are arranged
at even intervals on the grid line configuring the outer
circumference of the block; the grid lines connecting
these reference grid point dots 4 in the horizontal and
vertical directions are arranged; and assuming that the
intersecting point of the grid lines to be a virtual grid

point, the area surrounded by four virtual grid points
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dot 3 is arranged. Here, with respect to the grid
area, only in an upper center grid area 411, the
w0 pdoaoemvi on dot 3 deviated fromthe central pRPCTSG2006/000185
the horizontal and vertical direction is arranged, and
in the other grid area, the information dot 3 devi ated
fromthe central point into the oblique direction is
iadengedd ks dhjsidaseea.t imh&nownothat: 1dhadtosk d$ing
upward fromthe arrangenent position of this grid area
th 11l e pQI80]aTtus het kel 1k € €gboiron i o t hies td ©Lki 6B B nged
identified depending on where the grid area 411 having
withe fefemwmtéentdoth? ararangedoifnta ispesi f icadiezect ifghen,
i s arranged in the block. [0181] A s described above,
wiith ire g sonpesspbi lee twil 1 deatli §yitiheo dhiect hem O ottt 1 on
bl ock only fromthe place where the grid area 411 as
dathe disr ectiaongadea He mrr angeld 1asphe tbiteck he QL8 Rlarea,
I.n other words, in the case of Fig. 40A, only in the
ongrY difar@d ¥PPen hrenlt eecyirdrhlaséandand dafhd hendetrmation
arrangenment is the horizontal and vertical directions,
dodo3tfav 1t ehf tsem $diel ctetet r & himo gnitdiateat Udlhosizontal
thedirection area. [0183] In this case, since this
angs v g&itigi Ardhr £§ tdramiged randedupped entles ottetgyrid
ossible to identify that this

ar%a, the information dot 3 deviated from the central
point into the oblique direction is arranged. In this
case, 1t is known that this block is upward from the
a}iangemént ﬁoéitioh"bk"EHIE"gZIa area 411.

[0180]

Thus, the direction of this block can be identified
depending on where the grid area 411 having the
information dot 3 arranged in a specific direction is
arranged in the block.

[0181]

Asdescribedabove,jj:isalsopossibletojmmntify
the direction of the block only from the place where the
grid area 411 as the direction area is arranged in the
block.

[0182]

In other words, in the case of Fig. 40A, only in
the grid area 411, the directional standard of the dot
arrangement is the horizontal and vertical directions,

so that it can be said that this grid area 411 is the
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block i s upward. Further, in the case that the grid
area 411 is deenmed to be the direction area in this
WwWORN7/004994 s not al ways necessary to conform t hBCT/SG2006/000185
information dot 3 which is arranged in the grid area
411 to the direction of the block. Therefore, within
this grid area 411, it i s also possible to arrange
dithecicdfoar natean dot at the vector end point, nanely,
left, right, or the lower direction using the central
[b3Bf (the virtual reference point) as the start
point. [0184] In addition, it is obvious that the
| nf ofmathdrs detse3 tsd rbee arlf pogetrb Bttt gridh area 4kl ged
is defined as the direction dot 21. In this case, it
ati $ hsospirs e den et i, net the o s ecbilentof i tbe thl Ok KWe this
to the direction fromthe central point of the grid
blarely il upwaw dhi sFoasd et hei grilte arege 4Aldawhate dihed area
direction dot 21 is arranged may be |ocated at any
419 doe deenmiesl Hodke fD&8HJ dart hen, akicn #HOBcBhewsdhe 1t
. state the blocks shown in Fig. 40A are connected
15t Re-thya t wdYisn nietwe hor ryotitoalc cantlo var thealirdf ¢ eebitdnsn dot
[0186] Figs. 41A and 41B show the arrangenent order of
3 Yhéickr denatitem god Bn dore espbddi ngat 1K gs. t 4Ol ARdction
408. [ Q187 Fi%. 42A shows the dot pattern descri bed
ofuffR PditEnceThe E R raQavby htive i bekg compesedh dfl 16 it

. (4.% .
1s'also possible to arrange the information dot at the

vector end point, namely, left, right, or the lower

(thevirtuairéference

_direéiionusingiﬂuacentraipoint.
point) as the start point.
[0184]

In addition, it is obvious that the information dot
3 to be arranged in the grid area 411 is defined as the
direction dot 21. 1In this case, it is possible to define
the direction of the block due to the direction from the
central point of the grid area 411. In this case, the
grid area 411 where the direction dot 21 is arranged may
be located at any place in the block.

[0185]

Further, Fig. 40B shows the state the blocks shown
in Fig. 40A are connected two-by-two in the horizontal
and vertical directions.

[0186]
Figs. 41A and 41B show the arrangement order of the
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4 = 16) pieces of grid areas. Fig. 42B shows the state

that these bl ocks are connected two-by-two in the
whoerormorval and vertical directions. [0188] SiPCESGH®6/000185

di rectional standard of the dot arrangenent is the

hori zontal and vertical directions only in the grid
_area 411 also in Figs. 42A and 42B as sanme a s the
irpbhoymaddaser i thed Bi g:oAOAspbhidci ggi doarday#1140an hey 40B.

deened to be a direction area. [0189] In this case,
[Gi®éeé this direction area (the grid area 411) is

arranged at the position shown in Fig. 42A it is

possifile té2Aderdtay that ddi sphltdckensdepwarbed with

Further, in the case that the grid area 411 is deened
retfoe benclee tdh retyi oA 0dy égy itthé hbd oway,cdipbs etdto Al MaY$4

necessary to conformthe information dot 3 to be
4 Fr ddngadi ¢ peshe fypivd rze g1 t Fitche A B eshbans afhd hecate

bl ock. Therefore, within this grid area 411, it is
thi ot PSS B o £é saraamge onmes ¢ e Or rratd onydotw 3 Bt the

vector end point, nanely, left, right, or the |ower
hofih e far i dgVerd keat r &1 gre biofishe virt ual
[Ogﬁgfﬁence point) as the start point . [0190]Figs. 43A

3B show the arrangenent order of the information
dot g.corrgﬁgondLng to Figs. 42A and 42B. &0191] Fig.
44A TSRS SOdrFi 8d TS@hpPeadi $handar paefeime dot

arrangement is the horizontal and vertical directions

only in the grid area 411 also in Figs. 42A and 42B as

same as the above-described Fig. 40A, this grid area 411

can be deemed to be a direction area.
[0189]

In this case, since this direction area (the grid
area 411) is arranged at the position shown in Fig. 42A,
it is possible to identify that this block is upward.
Further, in the case that the grid area 411 is deemed
to be the direction area in this way, it is not always
necessarytocmnformthejmformationdot31x>bearranged
in the grid area 411 to the direction of the block.
Therefore,withintﬂﬁj;gridarea.411,itjjsalsopossible
to arrange the information dot 3 at the vector end point,
namely, left, right, or the lower direction using the
central point (the virtual reference point) as the start
point.

[0190]
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(GRID4) described with reference to Fig. 28A. In this
dot pattern, the information dot 3 is arranged at the
wW@om7Hi49M devi ated fromthe grid point in the PCI/SG2006/000185
hori zontal and vertical directions only in the
predeterm ned area 441, and in the other grid points,
the information dot 3 is arranged at the position
devi Btied f A tehed griml spodmtt He 4 hea plgleintiier i F @64 98- the
- [0192] Thus, by differentiating the directional
1nsiqrmalkd ot ko hoBi zontad spod dderd i €al Fdigectd DAShnfOra25.
arranging the information dot 3 fromthe information
[0ddt1B in the other grid points (the oblique direction)
defining this area 441 as the direction area, it is
possFbbe tid# ecogninedt i et recampn eofo ft Milse bii®€kpattern
here, upward) . [0193] The information dot 3 to be
(G IRthyede pr il &d ay 8 h44E firmye be cartrcareg. a2 8hhe In this
arbitrary position within the horizontal and verti cal
dodi Pectt ke, Hwevenfoinmasiobvidous 3 hat the atigedt aan the
of, the block may be indicated defining this
POPRforratd DK 1ast€ B il thasyrhd Hiorect iion tdot Hdrizontal
5019&] Fig. 44B shows the state that the bl ocks
anfe e Hean t AL e epRe 08 1M ¢.n 4476 apeedenmectéded area
44 vvo-bd-t.vvo in the horizontal and vertical directions.
ﬁm@é‘]y Fiy.t28 pEhet gl dnapémnt i ewhel bodtaznabgorhelot

3isarrangeﬂatthepositiondeviatedfromthegridpoint
in the oblique direction.
S fore2; T
Thus, by differentiating the directional standard
(the horizontal and vertical directions) for arranging
the information dot 3 from the information dot 3 in the
other grid points (the obligue direction) defining this
area441asthedirectionarea,itispossibletorecognize
the direction of this block (here, upward).
[0193]
The information dot 3 to be arranged in this area
441 may be arranged at the arbitrary position within the
horizontal and vertical directions, however, it is
obvious that the direction of the block may be indicated
defining this information dot 3 itself as the direction
dot 21.
[0194]

Fig. 44B shows the state that the blocks described
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arrangenment state of the information dot 3
corresponding to Fig. 44A; Fig. 46 is an explanatory
WO R@rod49bustrati ng the arrangenent state of theCT/SG2006/000185
i nformati on dot 3 corresponding to Fig. 44B. [0196]
Thus, also in the case of the dot pattern by GRI D4,
W thout sacrificing a specific grid point for the key
Widot T e heriemas nee i Bhgdod 43 care beoaneanged Wibhby-two in
reference to the all grid points. [0197] (O her
t e g tol 1 DRnectv ont Do)l Fiijse 48 dos55 Wil |
idlté ustrate the other enbodinent (s) of the direction
[0 5][0198] Fig. 4 8 defines the direction in the
bl ock,of which shape is other than the grid shape.
[ 0199} 91'n 4hi §Sdrawiawp lanaftiosy, viefer ehte spai ot $nd8a he
to 48e are arranged. The shape indicating the
AT HFELTTBR Cof LRk BIfoeke(hef ermat Upnatdt 3 corresponding

pgnt agon-shape) by a |ine connecting these reference
topg%ﬁrsggéa fo 94846 4 sdeni as®l amheho ronviilser hdsissdbtating

th%hg%.reference point, virtual reference points 48f,
83, " HHAIZEE Wy eShRCE B, tRRd imEP Rierah ododot3 3 i s

ranged .at the vector end point having the direction
Cog%g t énFéﬁﬁtH“bsgﬁﬁ'tﬁ%%%-virtual reference points a

[O§9%ge start point and the end point. Thus, it is
possible to define the direction of the bl ock

Thus, also in the case of the dot pattern by GRIDY4,
without sacrificing a specific grid point for the key
dot, the information dot 3 can be arranged with reference
to the all grid points.

[0197]

(Other Embodiment of Direction Dot)

Figs. 48 to 55 will illustrate the other
embodiment (s) of the direction dot.

[0198]

Fig. 48 defines the direction in the block of which
shape is other than the grid shape.
[0199]

In this drawing, at first, reference points 48a to
48e are arranged. The shape indicating the direction
of the block (here, an upward pentagon-shape) by a line
connectingthesereferencepoints48a'to48ej1;defined.
Then, on the basis of this reference point, virtual
reference points 48f, 48g, and 48h are arranged, and the
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dependi ng on how to arrange the reference point in
this drawi ng. Then, by defining the direction of the
whb@cko49vhe size of the entire block is defi nePCT/FGR0QP00185
In Fig. 48, the reference points 48a to 48e and the
informati on dot 3 are described assum ng that all of
t hem have the sane shapes. However, as shown in Fig.
11679 rnhé iref edencd Hai ntsr483eldo ABet FBY vee:d F 98hdt BAM nt
the information dot 3 . In addition, these reference
h 3501 mg st U8ad { 0 e4B8el amch h et haf Dematiom ot g 3 HBY chave tual
any shapes if they can be identified and a triangle, a
resfprae pceapd iotthera pot igoss avmy peiavaidrablehe [8381boint .
Fig. 4 9 shows the state that the bl ocks shown in Fig.
Thy g drte iconnesctidul € ioe e f iei nh ehei heritzont al £ ank block
vertical directions. [0202] Fig. 5 0 and Fig. 51 show
defirn¢h86 Phahovhs oshapmfet hbeblkedk tennet poade iint @his
the grid shape, nanely, the rectangul ar shape and the
dreatigignceT peimnt & yparetfi i ygcohecide and t hohhefvi hieuBllock,
ref erence points. EQZOS] I n other words, 48a, 48b,
theggsiagdofsgdie 48nt larmidsgoark angedeifrirféd. 48 can be
emed to be a reference point and a virtual reference
[Og i%ht at the same time. Therefore, in Fig. 50, the
informatjon dot 3 is arranged at the end point of the
vect ot ha¥i ngS eabRepbrhieran¢pepoints 48a to 48e and the

informationdot13aredescribedassumingthatall<xfthem

have the same shapes. However, as shown in Fig. 57, the

reference points 48a to 48e may be larger than the
information dot 3. 1In addition, these reference points
48a to 48e and the information dot 3 may have any shapes
if they can be identified and a triangle, a square, and
other polygons may be available.

[0201]

Fig. 49 shows the state that the blocks shown in
Fig. 48 are connected two-by-two in the horizontal and
vertical directions.

[0202]

Fig. 50 and Fig. 51 show the case that the shape
of the block is not made into the grid shape, namely,
therectangularshapeandthereferencepointspartially
coincide with the virtual reference points.

[0203]
In other words, 48a, 48b, 48c, 48d, 48e, 48f, and
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start point. Then, in a pentagon-shape conposed of
48a, 48b, 48c, 48f, and 48g, it is possible to
w0 ewogge that this block is upward since 48cPCEHSGH®6/000185
apex. [0204] Fig. 51 shows the state that the bl ocks
shown in Fig. 50 are connected two-by-two in the
horizontal and vertical directions. [0205] Fig. 52 and
494 Grba3nghewither cases shahnt Be digfBed & 0no 0ot BerBIFRGK: e
i s defined by arranging the information dot in a
pdlifechihenal »iapdand i féeeante fgomet her ane. shAR0B]ime .
In these drawi ngs, the reference points are arranged
Tradr ¢ Be rfequii rcerirer $ of tihke ikl Ckna the idacts o) gf ddheged
block 3 is defined by differentiating the direction of

att hthe drognpbiar dd thd wvddeod hectind asea gba Ay the
the information dots 3 arranged centering on the

shdrt gad inef er Bhem paimt f&omalgm dihagld epalpséandardiga,
of the other information dots. In other morég, only in

48tthe dic peci86n andad 84, ithesi pbersmmiondote3ogRhize that
arranged at the position deviated fromthe virtua

thrief ep énceék pios ntpwatral t henber 4ot ak artde veptkixcal
directions, and in the other areas, the information

[0&dt4B is arranged at theposition deviated fromthe
virtual reference point into the oblique direction. In
Fig. F59,. dilhcehohe dihectiahecartdm2lthe dlarchageticatn in
the position (a + Y direction) deviated upward from

Fl@he4bcﬁkec@ﬁﬁ@@0ﬁ¢di%WQn@MTtMatin the horizontal and

vertical directions.
[0205]

Fig. 52 and Fig. 53 show the case that the direction
of the block is defined by arranging the information dot
in a directional standard different from other one.
[0206]

Inthesedrawings, thereferencepointsarearranged
at the four corners of the block. The direction of the
block 3 is defined by differentiating the direction of
the information dot 3 in the direction area 2la among
the information dots 3 arranged centering on the virtual
reference point from the directional standard of the
other information dots. In other words, only in the
direction area 2la, the information dot 3 is arranged
at thepositiondeviated fromthe virtual reference point
into the horizontal and vertical directions, and in the
other areas, the information dot 3 is arranged at the
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this block is upward. In the case that the direction
of the block is defined depending on the position of

W b@7ao49ect i on area 21la in the block in this wWwegr/SGHe/000185
information dot 3 in the direction area 2la nay be
arbitrarily arranged. In other words, in this draw ng,
the information dot 3 is arranged at the vector end

P el hi onndetvel at ghitf dbmecheonifiem I hee ¥ékbude point into
reference point. [0207] Fig. 53 shows the state that

thaelbl bgks dhowrtiofkig. In2Fare connect@det WReby it W+ ion
in the horizontal and vertical directions. [0208] Fig.

ameal ahd Fisgarimshew the ttasedbat ithe @ recti@prefction)
the block is defined by arranging the information dot

dgi a2 he ddipectd draf ost andab dl odiif foereng rf r am teekatdher that
directional standards in a plurality of areas. [0209]

thiis tihese kdrisni wgsariche rlef eterceapod ntBaar etes rangedtion
at the four corners of the block. In this block, by

o fditce Pdiftd latd h¢ & en didr deicordl ngt andandspbr ittheon of the
.arrangenment of the information dots 3 at three

41355 %1 8As adifhg2LRe itfohmatilonc Hotle I lwhschaare the

._arranged centering on the virtual reference point from

l“%r?alim%F 1efheétotar dadt Helse EHreacpbeint iconsa aké adeemedbe
%}g be the direction areas 2la, and then, the direction

ATEA HFRT b yoR LS e Fned IByothe haged of ihethipedrawing,
connecting these direction areas 2la. In other words,

thE P Gad a AFnGRE Frich e BHaplat the vector end point

in the right direction from the virtual reference point.

S [02077

Fig. 53 shows the state that the blocks shown in
Fig. 52 are connected two-by-two in the horizontal and
vertical directions.

[0208]

Fig. 54 and Fig. 55 show the case that the direction
of the block is defined by arranging the information dot
in the directional standard different from the other
directional standards in a plurality of areas.

[0209]

Inthesedrawings,thereferencepointsarearranged
at the four corners of the block. In this block, by
differentiating the directional standards in the
arrangement of the information dots 3 at three positions
amongtheinformationdots23whicharearrangedcentering
on the virtual reference point from that of other areas,
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of the triangle, it is possible to identify that this
block i s upward. [0210] Fig. 55 shows the state that

wao b@70b49eks shown in Fig. 5 4 are connected twehyc2000000185
in the horizontal and vertical directions. [0211] Fig.
56 shows the case that a reference point 4a is
conformed to a grid point. In the case of arranging

tHd\€e raf 28 870Es P BInE 4850 8R cPE olfk RO SYIMRIJY fon areas
about a point with reference to the center of the

21 pckndi thies pessd klieréerdeld rer thee db166ki 98 af Aifed by
block as it is without arranging the direction area

trandidpedbreeticon i0oé . c QAL Fh g tBésEhysrLBe iYrtfreas
that the sizes of the dots at the reference points 48a

21tz0. 48Enofthbe dotr af tef nt 15808 dick Wi g s48F ke kafdhape
than the information dot 3 . [0213] Further, according

oft alidet priesent e erbadiinenios eash oft & hedieftor FAt t@RAL this

dot, the direction dot, and the reference dot having a
blgickuliar foraxrds descri bed, however, the present

enbodinent is not |imted to thisand it is obvious
[GZla®]a noncircular formsuch as a triangle, a square,

and ot her polygons may be avail able. [0214] In Fig.

58, byamakihgsboky ahrefetenee tdoit 58hAeatblocks shown in
Fig. 54 are connected two-by-two in the horizontal and
vertical directions.

[0211]

~ Fig. 56 shows the case that a reference point 4a
is conformed to a grid point. In the case of arranging
the reference points 4a so as not to be symmetric about
a point with reference to the center of the block, it
is possible to define the direction of the block as it
iswithout arranging the direction area and the direction
dot.
[0212]

Fig. 57 shows the state that the sizes of the dots
at the reference points 48a to 48e of the dot pattern
shown in Fig. 48 are larger than the information dot 3.
[0213]

Further, according to the present embodiment, each
of the information dot, the direction dot, and the
reference dot having a circular form is described,

however, the present embodiment is not limited to this
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one position |larger than the other reference dots 58b
to 58d, the direction of the block is defined by the
wa@leeogooed499h in which this |arge reference dot 5BeI/862006/000185
arranged. Also with respect to this reference dot 58a,
it is obvious that the shape and the size may be
anccpiggied. ILn addi;}ion, wi t hout arrangenent of the
ot 6ren8® Ydot U 8§43t R A £ & ECIV0rR BEE ot Shicdek smay rhiengle,
' . Furthe in th~e case of deTfirfing the
a gﬁde%i?gén ad}étﬂghﬁlroéko%ygﬁ%ﬁﬁﬁﬁgbﬁﬁvaid@tbmw ng
[Oi2t s, §i ze changed, this dot is not always to be a
reference dot but it may be the information dot 3 . In
t he se.qf ining the direction of the block by
changﬁnglghe%g’zgo%lg“?Eénignfod]’]nﬁt‘?‘oﬁeé@tre@?ev\ﬁpﬁo@ﬁa at
sacyd £ € t.he informtion of the information dot 3 ,
° Fhé dglirg%??lor%%ol?g?ﬁercg%&k{}b%noﬁged’eflf%éﬁ.re[f()?quiOtﬁ 58b
toFis@q 59 nhYy ’{Eﬁ kipng.the size of the direction dot 21
°) ar ger H%gn eéglg%gnofo hghSt kO ¢k dned ¢ bAnGst By okhe
ditbesize of, . Lef nce. grid poipt dot 4 , it is
possi bl e to m‘gjh iﬁf ?/Iht%‘nsi sl%BQet JF DeCtREGH reeti o aot s
ar2ingBWs, dysehanging the size of the direction dot 21
inte the size o?gtgﬁeggt#e(?é{cn?%r%flsoﬁegﬁtr,e%ﬂ%@ndpft 58a,
it tihe dH v estisopgl st and i,nfor.mation dot 3 is
the sane as that o? t%é%c??%éac |E)Cr%1ed<§tl§elnﬁ¥1(1ﬁ ghagged.
In botibiefi dhenpee HAe: hori-zq) d yerti cal
directi onsf, it is poss;rbl g][eﬁqb)elggf iori the GRFERSRReofiot

584 hect elike e £0216] ol Ph e 621 SHRWR L NS St #CL ULE tl%autrtt,lrl]gr
_ information '
1n the case 0f d€fifiing the direction of the block by
arranging such a dot having its size changed, this dot
is not always to be a reference dot but it may be the
information dot 3. In the case of defining the direction
of the block by changing the size of the information dot
3,withoutsacrificingtheinformationoftheinformation
dot 3, the direction of the block can be defined.
[0215]

In Fig. 59, by making the size of the direction dot
21 larger than the size of the other information dot 3
Or the size of the reference grid point dot 4, it is
possible to identify this dot to be the direction dot
21. Thus, by changing the size of the direction dot 21
into the size of the other information dot, even if the
directional standard of the information dot 3 is the same

as that of the direction dot 21 (in Fig. 59, both of them
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dot is not arranged in the grid area at the upper
center of the block. Thus, w thout arrangenent of the
w0 pdooroompd on dot 3 at a predeterm ned grid ar eBCT/8GE06/000185
virtual grid point or the reference point) , it is
possible to define the direction of the bl ock
dependi ng on the position of that grid area. In this
anf abheghdtizenkrdwna hbat ettt sc blloek # Sctpwars). , [ 9213 s
] ~— In addition, Fig. 63 shows the case that the
Pagi g el eort of delie ntd oclkei dd ref i hed lkyf arkanging-k he
i nformation dot 3 on the virtual grid point at the
[Ofbet center of the block. [0218] Fig. 60 represents
the shape of the information dot to be arranged in the
gri dfadea ©¥ shpwer &lhid¢ ys ofushapes.thas $hewW n PoFingt ion
60, the shape of the information dot is selected from
dodmeify N thladcka rgaar én ahlel gokl d eyl = tind wppkackenter
circle, _and the different informati on nay be defined
off Frh@akh ostape. T 2197 i th addi tiwnengentehits dEfawihg,

., the direction of the block can be defined by arranging
1nf 35 Tk & Oanuijt t Re arfeferehed egre dmpoiest @loid atrde (the
.four corners deviatediromthe reference grid point. In
VlF&iUsaJdrgaM%@O@%@é the referemce goiidi pbi nitt detsoatsible

right of the block are

CouBAED GhRart P LR TpOLE] bhe Pd ackognpreding Ohi ¢ he
pogh%%%ﬁéﬂy@%gggridarea. In this drawing, it is known
that this block is upward.
[0217] T T
In addition, Fig. 63 shows the case that the
direction of the block is defined by arranging the
information dot 3 on the virtual grid point at the upper
center of the block.
[0218]
Fig.60representstheshapecﬁftheinformationdot
to be arranged in the grid area by a plurality of shapes.
As shown in Fig. 60, the shape of the information dot
is selected from among a black square, a black triangle,
and a black circle, and the different information may
be defined for each shape.
[0219]
In addition, in this drawing, the direction of the
block can be defined by arranging two dots among the

reference grid point dots at the four corners deviated
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[0220] Fig. 61 shows the state that only the

informati on dot 3 arranged at the virtual grid point
we@boohetogt i d area at the center of the bl ock iBCT/SG2006/000185

different fromthe other information dot in shape. At

this virtual grid point, a triangle information dot is

arranged, and due to the shape of this triangle, it is
fposstbkered arengai ge itthato tih. s ThTeek J IrPWALY: since

[0221] The present invention can be widely applied to
then 1¢ fesemated hbodky o anphdbagr aph,t e aasdegame,rFanth @ the

security systemor the |ike being read by an optica
upsERs o L 9Wiat o s tdleailmbdciks arle . ddvdett it tpiR.r Merei A s

a plurality of reference points is provided in an area
Pogfs abbeodie haetrgrd 7F etleter milned bafoariai sompded rd .

arranged thereon/ a plurality of virtual reference
[Ogrithts to be defined is arranged fromthe reference

poi nts; an information dot is arranged, of which

i nf of Ardt-i 1 ish@esi hbd by ad ditsiancenayd th adiiretdiroBtion

fromthe virtual reference point; and at |easTT~the
doithf of FAGINGIE At dthe We M edét @r iidned ipdsithi bhe gmBeterea

tinggka direction dot show ng thq direction of the
Atk W aedi Pdcttiton Bleofkt he irfifak endf dremcet bei ptther

information dot in shape. At this virtual grid point,
a triangle information dot is arranged, and due to the
shape of this triangle, it is possible to recognize that
this block is upward.
[0221]

The present invention can be widely applied to an
illustrated book, a photograph, a card game, and a
security system or the like being read by an optical

sSensor.
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2 . The dot pattern according to Caim1l , wherein the

reference points are grid points which are arranged at
we@n/od4werval s in the upper and | ower directiPCESG2006/000185

the right and left directions in the block area; and

using a center of the four gridpoints as the virtua

vector start point and with reference to this virtua
"Rakt ds thrimpdirts:the information i s defined in the

informati on dot by a direction elimnating the

direction necessary for defining the direction dot.3 .

The dot pattern according to Claiml , wherein,

pr ovitdi ngA r&®r BAtE e lines in a |ongitudinal

direc%ion and a lateral direction in the area of the

bl ocK* e P &F Blevicel bbym £ usele ventgap ogmitts pai previded
. Which are provided on the reference grid line in the
0 BRgP C&d ﬁzﬁ adp L eEts BA VAN ¢ Piee dait erali ndid eict £ ommatt ion
doccertain ingsrvals as the virtual vector start point;

and W EH 95t eF BREEY this virtual vector start point,

the peanin f the information is given depending on

vmet%ep(ﬂéagft?hQ#rﬁbFﬁ&ﬁ%nF%B?ﬁ%ﬁQ#rﬁﬁ@@is4to be

t.pattern according to Claim3 , wherein the

deﬁ%ﬁé@a %o %ﬁﬁngﬁda%%%ﬁe?@ﬁﬁ?%geﬁéﬂqqomoﬁﬁﬁ$e

bl ock i, ined as a.direction dot; and the

i nf o%rrlrﬁﬁ}%ﬁﬂagt%%ocp B tat T Aigeti* 4F %a PH&INT o iviHee Bmefd on
ol r., ar whi ch thig.direction dot bel ongs
Lo[geE o §%0 gﬁstﬁ%nc%f’%adééﬂf@é%t LPBUREORHEhe Viztual

IS rotate degrees
reference point; and

- - at least the information dot at the predetermined.
position is made into a direction dot showing the

direction of the block by a direction from the virtual

reference point.

2. The dot pattern according to Claim 1,

wherein the reference points are grid points which
are arranged at even intervals in the upper and lower
directions or the right and left directions in the block
area; and

usingacmnterofthefourgridpointsasthevirtual
vector start point and with reference to this virtual
vector start point, the information is defined in the
informationdotknzadirectioneliminatingthedirection

necessary for defining the direction dot.
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center of the block, respectively, defines the
information by a direction or by a distance
we@bkdiomonavdi ng a direction necessary for defi ni NRCT/B&2006/000185
direction dot. 5 . The dot pattern according to Caim
1, wherein, providing reference grid lines in a
| ongitudinal direction and a lateral direction in the
area3 of the klockpaptevid agcvirdiual g6l ¢ 1poimt g ,at
certain intervals on the reference grid Iine,
andariargiing sprefarkintg geifd pohoe goti dOnLthe sviid ual
grid point which i s provided on the reference grid
lohigdeudihbé |catwesat idin enid o, 1hhe n=l e epeetPidMtin the
uses a |line connecting the reference gird point dots
arandod theebionrigcttimyg e ventwap odmitd ueos HitEl +bukhegrid
| ongitudinal direction as a grid |ine and uses the
pointexr sEctc¢nga pei proofi dde gmitthéi neSeaxen@ vgridalline in
vector start point; and with reference to this virtua
thegetbomgistadt npdi nti r¢ beiiomf emvdtd drhe sl alekicmdd dinrébeion
informati on dot by a direction elimnating the
at ot ¢ eceilon imetessadys Aoy tdef imimguahevdictent isdra dotpobnt ;
. The dot pattern according to Claim5 , wherein the
an@nformation dot at a predeternined position in the
block is defined a s a direction dot; in an
i nf ot ek BALaste ot hdro thiahs thier Bipdcvieerr dots  athtedint,
on the grid line in the lateral direction on which the
thei feat oRIdet itReatndijaatang ans i afgematdenedsting on
which is located at a symetric position with the
WhErREdt ioh BOE Nabf nénd Yrrdticrrme 4ot alPaterarneest er

4. The dot pattern according to Claim 3,

wherein the information dot at a predetermined
position in the block is defined as a direction dot; and

the information dot to be arranged at a position
where the rectangular area to which this direction dot
belongs is rotated 90 degrees by 90 degrees around the
center of the block, respectively, defines the
information by a direction or by a distance eliminating

a direction necessary for defining the direction dot.

5. The dot pattern according to Claim 1,

wherein, providing reference grid lines in a
longitudinal direction and a lateral direction in the
area of the block, providing virtual grid points at
certain intervals on the reference grid line, and
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direction of the block as a symetric axis, the
information is defined by a direction or by a distance
we@bkdiomomavd ng t he necessary direction for defi NnPCmSGINO6/000185
direction dot. 7 . A dot pattern, wherein a plurality
of reference points is providedin an area of a bl ock
where predeterm ned information dot i s arranged; a
arphured g ya ofe ¥é rtuale gefiel encenpaldt ot ctbe weftnued ggid
arranged fromthe reference points; and the
poiinfrorwtat chn idotsr @fF 1 dkidclori nf lve makifen: e eedefdinedl byea in
di stance and a direction fromthe virtual reference
thpolatts e dirarngeidond thEheednirpattepniaccorgdéngat @ine
Caim7 , wherein the direction of the block is
codekiatetn py thre we famgenent gof-dt heo t ef edertice poidnta atine
the virtual reference point . 9 . The dot pattern
copvemtdimg tbeCvaimhwal gwhedepw itrhes dinecheohoofgttedinal
bl ock is defined bydifferentiating directiona
diseaidarns: ofa gir i kdsitn @rmn druseset hafonhetisercdbhy mapint
predeterm ned positions fromthose of the other
of | hher gatidnl toes. aB0.a THer doa lpatsarer asterdi mpiont; and
Caim7 , wherein, in the information dots at one or
mor & o e de¢ EpFieieee gosittt bhsy havhAg vhRetdif fssfent point,
di rectional standards being fromthose of the other

thenipdeatnadhiast 4,5 il Hredciirokhd AmECBIMGdKd ¢8 dot by a

. defined L : . .
direction eliminating the direction necessary for

defining the direction dot.

6. The dot pattern according to Claim 5,

wherein the information dot at a predetermined
position in the block is defined as a direction dot;

in an information dot other than the direction dot
located on the grid line in the lateral direction on which
the direction dot is arranged, and an information dot
which is located at a symmetric position with the
direction dot having a grid line in a lateral center
direction of the block as a symmetric axis, the
information is defined by a direction or by a distance
eliminating the necessary direction for defining the

direction dot.

7. A dot pattern,
wherein a plurality of reference points is provided
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by the direction fromthe virtual reference point. 11.
The dot pattern according to Claimllwherein the
WO edogoerge point coincides with the virtual rePEr/eam®6/000185
point. 12. The dot pattern according to Claim7 ,
wherein the predeterm ned position is 3 or nore; and
. the direction of the block is defined by the shape
1cghheeteRg Ofespdel ped pdsitéeonsele e thdeedl 3in Thendation
pattern according to Claim7 , wherein the
dafy eHiet erfatedegosition is 1 ; and t e direction of
th~e~ biock ~~s defined by the arrangenent position in
the Bl BMIraLityhe Hovipatasek nracearadiag poiGws mad pe
erein the direction of the block is defined by
de'%9%?eﬁﬁzﬁﬁﬁ@nﬁﬁ@wﬁ?@moﬁh¢ergﬁamsmﬁetpeﬂmﬁﬁreana
point or the information dot fromthose of the other
dot ste18 nHpEnast it deitw actovbiind tinChammtAon are
g ereinbthe information is defined dependi ng on
WSt HEr Br 2nBt St ¢ A oRARB 6 1Rt Lonl eatedloa vhetual
re;firtual reference point. 16. The dot pattern according
STERF T PO Wher 8% therdneéction of the block i s
defi ned dependi ng on whether or not the informtion
dot is | ocatedon the virtual reference point. 17. The

dot pattern ordi to daim7 , wherein the
i nf oéfJ'mat fféﬁ %Cogc d%f‘:g%@d”bya?ﬁgrsqlz%g of ©t kel ah@mpd sof

he i [ i,.gn . .
t e%ﬂ%?emﬁ é%edggrectlon of the block is defined by

the arrangement of the reference point or the virtual

1]

eférends point.

9. The dot pattern according to Claim 7,

wherein the direction of the block is defined by
differentiating directional standards of at least one
ormoreinformationdotsatgmedeterminedpositionsfrom

those of the other information dots.

10. The dot pattern according to Claim 7,

wherein, in the information dots at one Or more
predetermined positions having the different
directional standards being from those of the other
information dots, the direction of the block is defined

by the direction from the virtual reference point.

11. The dot pattern according to Claim 7,
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18. The dot pattern according to Claim7 , wherein the
direction of the block is defined by the size or the
W@ bapeo4d4 t he i nformati on dot. PCT/SG2006/000185

wherein the reference point coincides with the

virtual reference point.

12. The dot pattern according to Claim 7,

wherein the predetermined position is 3 or more;
and

the direction of the block is defined by the shape

connecting respective positions by a line.

13. The dot pattern according to Claim 7,
wherein the predetermined position is 1; and

- the diréction of THe Bldck s defined by the

arrangement position in the block.

14. The dot pattern according to Claim 7,
wherein the direction of the block is defined by
differentiating the size or the shape of the reference

pointortheinformationdotfromthoseoftheotherdots.

15. The dot pattern according to Claim 7,
wherein the information is defined depending on
whether or not the information dot is located on the

virtual reference point.

16. The dot pattern according to Claim 7,
wherein the direction of the block is defined
dependingonwhetherornottheinformationdotislocated
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on the virtual reference point.

17. The dot pattern according to Claim 7,
wherein the information is defined by the size or

the shape of the information dot.

18. The dot pattern according to Claim 7,
wherein the direction of the block is defined by

the size or the shape of the information dot.
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