WD 2007/ 004994 PCT/ SG2006/ 000155 DOT PATTERN BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention relates to an
information input and output nmethod using a dot pattern for inputting and

outputtipgmyﬁ%%ﬁﬂiminfornation and prograns by optic?hé%Féﬁgakgﬁdthe dot

pattern informatiron forned on a printed material or

particularly, the present invention relates to a technol ogy whereby a
direction of a block configured by a dot can be determ ned. Description of
the Related Art (0002] Convent pgRaldaar i nformati on out put method for
outputting the information such as voice by reading a bar code fornmed on a
printed material or the |Iike has been suggested. For exanple, a nethod for
storing the information equivalent to the given key information in a
storing neans in advanBACKeROUED oF tiis imfermavion from keys read by a
bar code reader, and outputting it has been suggested. In addition, a

t echnol ogyi€d & otin thedénvpatttierm that minute dots are arranged in a
predeterniegg rule so that nmuch information and many prograns can be
outputtedf t'dh the dot pattern printed on the printed material or the

i ke by a caneagags t he inggﬁrdaéféndggag%lize it, apd_output the voice 1
WO 2007/ 004994 PT/ BE3668F03016H" es to an information
input and output method using a dot pattern for inputting

and outputfing various information and programs by

optically reading the dot pattern information formed on

a printed material or the like, and particularly, the

present invention relates to a technology whereby a

directionofablockconfiguredbyadot canbedetermined.

Description of the Related Art '
[0002]

Conventionally, an information output metﬂge for
outputting the information such as volce by reading a
bar code formed on a printed material or the like has
been euggested. 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
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i nformati on has been al so suggested. [0003] However, the conventi onal
nmethod f or outputting the voice or the like by the bar code has a problem
such that the bar code printed on the printed nmaterial or the like is

obt r usi ve.wd Bood@sibdsd on, the bar code is large and it fRgRdRlRBeAsPart of a
page space, so that this nethod has a problemsuch that it is not possible

to all ocate many bar codes in an easy understood nanner to each of a part
of witing or sentence, or a photograph, a picture, a character having a

meani ng i @P%%Ii €,2f 2 9LaRM) CalS@n%%&?Snge%qt froma point of viewlay

out. [0004] Therefore, as shown in t I'ow ' ng patent docunments, the
inventor(s$poefzjthe present invention has suggested fully new dot patterns
capabl e of storing nuch data without influences on a print side. [Patent
Docunent 1] WOHOKE: 084 k3 cbRatenti ocurerhod £ ReU w2041 089427 [ 0005]
In these related arts by the inventor(s) (nanely, patent docunents 1 and
2), the invéstoprsuggestsethattheabkeycdde hespr gpuiaebemnmiah dilrect i on of
the data (a direction of a block) and an area of a block are defined.,

Si nce thetHprleetiondefrthet ploek dum el njfad peat ¢ piehi or Hamrddrke t he

i nformation dEfi ned, bé/ the bl ock can be given a different neaning for each

directi ontSTREFEG it 1 3¢5 266 9R004d% ey SeP606F086 s and

it occupies a part of a page space, so that thils method
has a problem such that it is not possible to allocate
many bar codes in an easy understood manner to each of
apart of writing or sentence, or a photograph, a picture,
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
suggdested 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
[00051

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 givean
a different meaning for each direction. Therefore, it
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can be said that the inventor (s) of the present invention suggests an
original dot pattern which can store various information. [0006] However,
according to the technol ogy of defining the direction of the block by this
key dot, tg240PhM6d@tion dot cannot be arranged at a pl ol¥6:8s t he key
dot is arranged, so that the information anount of the bloc Islimted
and an algorithmfor searching for the key dot gets conplex to require a

| ong calculation time, and the focused anmobunt of the anbient area of the
key dot i r.ge. ; thi S. r.obl em,t ol ved such that a
resol uti oncsaol# Eae arué%;gélﬁ%# f%gl(r(je féggﬁst%%gscfuiorfeg{lgﬁf% engslrh‘é%\ﬂl%/l%i nted out
by the in t ; L j . E

| NVENTI G\l\&% 0£71]§%'I:'ﬁfeOg:lgjslg{na?ﬁ?ir%tvteﬁtla?\g%%dagﬂ%ggﬁb%g e %/g/éﬁzaggtﬁgg f or egoi ng
probl ens iinifweeasidarati on and an object of which is to realize a

technol ogy of using a direction dot in place of a key dot, which can be
read even W& ] frane buffer of which algorithmfor search is sinple and

of which resolution is low, without sacrificing an information dot for
definition of afldveseti.ofcsfordibacke theod8thnid cardert tde Sbh¥agt he
above-descri bed problem the 3 WD 2007/004994 PCT/ SG2006/ 000155 present

i nvent i on "&FFbFECERE Y of tAR Yo FEdnsthis key dot, the information

dot cannot be arranged at a place where the key dot is
arranged, so that the information amount of the block
is limited and 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 l'a—i:\ge.- This leads to a p_roi'ji‘é;n-t-:mci-be 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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[0009] In other words, according to a first aspect of the present
invention, there is provided a dot pattern, in which a plurality of
reference points is provided in an area of a block having a predeterm ned

i nformati GRo9Rbnesdss anged thereon; a plurality of virtyghsd.6fsRbfgee points
to be defined (for exanple, a central point of a grid area) Is arranged
fromthe reference point; an information dot is arranged, of which
information is defined by a distance and a direction fromthe virtual

ref er ence ppw s t abdvahtlieastediieo i B @LEBAAN HAPfn gt nkhg s Predet er ni ned
position is made into a direction dot showing the direction of the block

by the di rl@®G%h from the virtual reference point. [0010] In other words,
according to the present invention, a reference point is arranged on the
basis of a pretettihthetrrdbe d¢oprdiagpke, aafipsedespenicned that erval s
for each gf apexes, of a triangle, a square, further, other polygons and
for each Bf °§i%dEs thet bt ORor ThEE S itikep row ideed sudicde e adftevenli ubmsuch as

paper. Thgp, 10 si,s of . a predetermined rule fromthe arranged
plural re er,lé:rlllcg g?ﬁt%gl,l%}hé’ﬁlir CREF IS pbf Mrevidedtinignthis case,

a predetegmered s yl g1 . i nt.ersectin i nt _connecti ng,the apexes
of the pol ygonsf ga@%bgt%]g%tvils dé-:ef %ﬁeeﬁe:%eﬁmgpgguéflff)%%%% HFnt. 4 WO
2007/ 004994 r REH/SRROGLRAO 1S L W L1} o £, U011 8 AT £ I8, AN N PO Nt

of a vector
to be defined (for example, a central point of a grid

area) is arranged from the reference point; an
information dot is arranged, of which information is
defined by a distance and a direction from the virtual
reference pdint} 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,accordingix:thepresentinvention,

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,
furthex, 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. In this case, a predetermined rule is that an
intersectingpointconnectingtheapexesofthepmlygons
each other is defined as a virtual reference point.
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with this virtual reference point defined as a start point. This dot
functions as an information dot defining the information, however, by
differentiating the direction of one information dot at |east in the block

from ot herwoh@h@s@®t i on dots, it is possible to make tgymssdantsbdiRg i on dot
into a direction dot indicating the direction and the size of this bl ock.

Here, in the case that this direction dot is arranged at the vector end
point in the wupper direction fromthe virtual reference point, it can be

di scri m naf,gd { hat 0%1%])9' ?gkafrg Wﬂe%lh a_:;tgl %‘ (r:cgg)tl qn. gt b\?eg'Fg?:y

di rect ed upward. n ad "hat®a Pl
bl ocks lsuoaqﬂﬁﬁqtseﬁlr*ebs18&@&9&&8%&&@%@@:&%5%9@ fo gsio iR¥.a repeat
or

pattern of the arrangenent position of the direction dot. exanpl e,
when the diriectd®n flahctsondr kanged iaifd heacebheroef ddwe b egkenkf this
direction dot appears in upper, lower, right, and left directions for
every thré-elfaqmtibn,clanwbeeirdehyidiétﬂetha:ttjtakﬂmg bitoeld ihasct hensi ze of
three x three grid area. [0012] Thus, by using the information dot also as
the direét Qﬁedéﬂflqm%‘awlhgitm@’@illreea:ﬂomdfhﬁ el dtlockromhet heir ecti on of
t he bl ock, can be defined while giving the neaning of the information to
this directi-GTRotIPRLR%S, 1$h} 3 pemcid e tooRakpItd 19 1adq mea £ hendi rect i on

of the 5440 3007/ 004904, PETSGA005/ 000185, ; BLogk Wihout, sggrifiei ng the
i nformation dot.

the size of this block. Here, in the case. that this

direction dot is arranged at the vector end point in the

upper direction from the virtual reference point, 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 uppex, 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

.meaningcxfthe information to this direction dot itself.
This makes it possible to define the direction of the
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[0013] In addition, arranging such a direction dot in a block in such a
manner that no sanme positional relation reappears when a rectangul ar area
where such a direction dot within the block is rotated 90 degrees by 90

degrees Geob@FeGON any reference point, in other WydkeaRibiss he
rectangul ar area is rotated by 90 degrees, 180 degrees, and 270 degrees,

the direction dot can be read even by a franme buffer of which algorithm
for search is sinple and of which resolution is low [0014] Further, such

~a dot pat tard g ap; PRoUENSALL: 00; Ay SHEf aGe Pind H8oAEALYM Such as paper by
programming this dot pattern in an”information processor such as a

conputer f[auhPprinting 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 surfacelofatiiétried ummsaidiengmgehdat dissidig an dpti £al a readi ng
means and anal yzing the imge data to analyze a position and a distance
bet ween t fd afik ddl sdisths 2 mennies Hbsdi bloesenei dentiitfipnadl oot pantern as a
reference_point, a virtual reference point, a direction dot, and an

i nf or mat i i AAGC2THHTR" 2AERBEAPAY koF PRESBBEKEG B¥PRA Viredlelphesent 6

VO 2007/ 004994, BT SERA0B1 000183 L LDYELY 89 uLHELE, 8, RISV S50 2,
centering on any reference point, in other words, when
the rectangular area is rotatedby 90 degrees, 180 degrees,
and 270 degrees, the direction dot can be read even by
a frame buffer of which 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 suchas 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.

[0C16]
According to the second aspect of the present
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aspect of the invention, wherein the reference points are grid points
whi ch are arranged at even intervals in the upper and | ower directions or
the right and left directions in the block area; and using a center of the

four gridyw@bddbmsds the virtual vector start point andepichihshffisy ence to
this virtual vector start point, the information is defined in the

information dot by a direction elimnating the direction necessary for
defining the direction dot. [0017] The direction dot is also used as the

| nfor mat i amvelot iofpueneke 196 dbyenblon hordoltpe-bhe l phor gptign and the

direction to define the direction of the b may be contused. Therefore,

at the posispent wherehehenveinraetd onvidotein the blkeek dscargapged, the
information dot may define both of the information and the direction of

t he bl ock @p grdidrarice § nom eh \drd ualr yegédrastearén POt @tvwhisChni s a
center of four grid points to horizontal and vertical directions and the
i nf or mat i FRSIHPRHT ofREr 1 Msiegt ki vagtdehisne it Hehé nf byt isowl Hye £t di st ance

fromthe dyiQL:aJ vect or st%%# point in an oblique direction. [0018]
Accor di ng t'd %L THIP 8 HE ks RFOthe? heaseridi wybhgi arcent per efi shprovi ded a

dot patte first, aspect, of .the invention, wherein providin
ref elroence%g}l?{j gltqlﬁdesﬂmiﬁntsa #)%n%]il? u‘éﬂ‘ﬁgflal&i \P/’&&H!% shftF &4 ﬁ’%%EFa%/hﬂ: rgct i on
in 7 WO 20Q% Q‘%%IPQ/W.% 0‘99}§§alt Q%c%ro%a s%fazgthepob:{r?gk’tltxge

reference point uses virtua
information is defined in the information dot by a

direction eliminating the direction necessary for
defining the direction dot.
[{0017]

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]

Accordingtoathirdaspectofthepresentinvention,
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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grid points which are provided on the reference grid [ine in the
| ongitudinal direction or in the lateral direction at certain intervals as
the virtual vector start point; and with reference to this virtual vector

start poi Rig 200bA@edieani ng of the information is given genendi-ngh whet her
or not the information dot is arranged. [0019] Thus, even In a dot pattern

that the nmeaning of the information is given depending on with or w thout
of the information dot, it is possible to arrange a direction dot which

is al so usek agdhed pher BALAN dote LOQRQY inf iJion,Lo the
virtual grid point provided on the fefereﬁgggg%fﬁn#pﬂgggﬁé%%%u%grizontal
or the venrticpbiditrseshiioh, asetdddgi dedrdd thiengeraran QbLi-que; ; direction,

an intersecting poin ereof may be define as a virtual grid poin

t Cct t th f be def d t ual d t
[0021] Ad&oklifdpnel tufidneihdaspettoafot e presenterhi DaNMdONiohhere is
provi ded atdot pattern of the third aspect of the present invention, in
whi ch t he3*nFBFiatiNA n tedtv ks & prtddevémiiuseld vpasti ¢ ¥ antd nt thhel bt pck i s
defined a dawq%re%ti n dot; and the information dot to be arranged at a
posi ti on Wher 8*fhe TEEEHHYTE ab © st lbhS t Bl kPaA VBicE o wlisrtt@ntt arpidot, bel ongs i s
r ot at ed Qghgeg&ggﬁvgg %g % rees. around the center of the block, nanely,

e information ated a
the i nfor mat 2007 FE499E BN SESD0BFOGOTET UBPePEiBg IDbat ed ai
each rectanguhar ALanbecahed ;9% o rnation dot is arranged.

- [0019]

Thus, even in a dot pattern that the meaning of the
information is given depending on with or without of the
information dot, it is possible to arrange a direction
dot which is also used as the information dot.

[0020]

Here,inadditiontothevirtualgridpointprovided

.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
aspectcﬂfthepresentinvention,inwhichtheinformatioh

dot at a predetermined position in the block is defined
aszadirectiondot;andtheinformationdot1x>bearranged
at a position where the rectangular area to which this
direction dot belongs is rotated 90 degrees by 390 degrees

around the center of the block, namely, the information
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degrees, 180 degrees, and 270 degrees fromthe block center, respectively,
may define the information by a direction or by a distance elimnating a
direction necessary for defining the direction dot. [0022] Thus, by

arrangi ng w88e@ob864 1 on dot in such a manner that no sERMRBbGRSLNAI -

rel ati on reappears when a rectangular area which is used as a direction

dot within the block is rotated 90 degrees by 90 degrees, the direction
dot can be read even by a frame buffer of which algorithmfor search is

SLpl e andadf whidh 168QLubl OR sl O {0231 a ACGRLIING40:4 SbTLN aspect

of the present invention, there is provided a dot pattern o e first
aspect. of deigheeésnyebBiodegiaIE] NaRROYTAI G Jrefet epeendihd HiNEsSK in a

| ongi tudi nal direction and a lateral direction in the area of the bl ock,
provi di ngo@ntaml e spepdints vat magerdat inentBevahs camaticos ebgrence grid
line, and ,arranging a reference grid point dot on the virtual grid point
which is Pr&FetPBNOEhBYr &f ahidrtcangei 8llimi@ating he darecdliadi rection, the
reference_paint uses_a line, 6 connecting ,the reference gird point dots and a
line conﬁggﬁ%ﬁfﬁ¥ef9?rgﬁgﬁﬁﬁq%i%%?ngérPEQHRQIQﬁEitudinal direction as
agrid Ii@go§Q§ uses the intersecting point of the grid lines as a virtual
vector start point; and 9 WO 2007/ 004994 PCT/ S&G006/ 000155 w th reference

to this virtualrwes! @y $1aLhgRAM e & ection dot in such a manner
that no same positional relation reappears when a
rectangular area which is used as a direction dot within
the block is rotated 90 degrees by 90 degrees, the
direction 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
ponnecting 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 peint; and
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information is defined in the information dot by a direction elimnating
the direction necessary for defining the direction dot. [0024] Thus, also
in a dot pattern such that the reference grid point dot is arranged on the

virtual grde@joiesd Ormed on the reference grid |ine gy bRlcb@agdt al
direction, |ines connecting the reference grid point dots nutually and

connecting the virtual grid points in the vertical direction nutually are
defined as a grid line, and an intersecting point of the grid lines is

defined awiah Wididbn¥ECEOrLBL AN FiPOLAL, vielotio: RASSI IS 19t argpage  the
direction dot which is also used as the information dot. [0025] In such a
dot patterimfsimeei bheiseld@rfanced 9i hdthien@ nidrmdes 8ar bzentad «irection is
acriterion for arrangenent of the reference grid point dot, if the

di recti onddstedtslanr ahgad nat lany dheedtrentdrongeppesarand drower
directions fromthe virtual vector start point, the direction of the dot
pattern ofefHd R ¢ ebbpoAdidsct ich ®etknown. Accordingly, the infornation
dot may q$fiQ® the information by a direction elimnating a direction
necessary 37 efining the direction dot (the upper and | ower directions)

b&?gééggyggblﬁug{loﬁ%@%ﬁ' unea QE%eé:é%QanlQut\:’Ptlelet 0é91:9e4ference
gridpoint dot is arrangedonthe virtual gridpoint formed
on the reference grid line in a horizontal direction,
lines connecting the reference grid point dots mutually
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, it 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, if 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 oblique

direction.
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According to a sixth aspect of the present invention, there is provided a
dot pattern of the fifth aspect of the present invention, wherein the
information dot at a predeterm ned position in the block is defined as a

directi 0”_\5’8?{1'07/{)6199%” i nformati on dot ot her than the Cy(f'rgs%tzbo%oﬂg | ocat ed
I'rec

on the grid line in the lateral direction on which the tron 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 bl ock aggsymetric axis, the information is defined by a direction
or by a &istance elimnating the necessary direction for defining the

direction dot.ad082dlingl o A $PEEH A s RXCERY PR Prd U St 1WARM EN@n di rection

dot is arranged at a center of the block, it IS necessary that the
informati ahedet ien gdwevpiéd &idetWhaeheb@CoFeshed fGEUH alspé e 68 arranged
elimnating a direction necessary for defining the direction in the

di recti onthgoprammamiveinventtiba ,ottierrgin dchéneép foleatifer € ot dot can
be arranged in any of horizontal and vertical directions and the |ength of
t he i nf or AePFéR edairehnederopiddlan def itee. Pl 0okR8Es Asdormtidhg@g o2t he

sevent h aagect of tgg gresent invention, there is provided a dot pattern,
in which $1FAN P007P664894 IBCTk20BBLH0F18D T ek ari £Padr T erence

poi nts |SdEEQWH¥%£'£5@n1§Eg%e%fOn 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.

[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 1s 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.
f0028]

According to the seventh aspect of the present
invention, there is provided a dot pattern, in which a
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a bl ock where predeterm ned information dot is arranged; a plurality of
virtual reference points to be defined is arranged fromthe reference
points; the information dots of which information are defined by a

di stance agdipndnblisbeCction fromthe virtual reference pgi rranged,
and the direction of the block is defined in such a prr%r?lr?lste(’r%(t%[?gt{lsit | east

one or nore information dots at predeterm ned positions are differentiated
fromthe other information dots in the direction fromthe virtual

ref erence shalni £ 0020% o Ty obypdh her o8t )abl Bg oW 0nafEaRdss t he

i nformati on dot rrection fro e virtual erence point)

fromthe @thesckniRE B 00 EOE rmk heldS1in POSHIR i 8o V& dhen pfdgF neani ng
to the information dot, nanely, the information dot can be used for

defining atpduiaectiyoafofitheadl ackie dbecef poentishits makesefinepossible to
define the direction of the block without sacrificing the arrangenent

pl ace of ftilseairnfagrgrd i Dromiothe ase Conparedpbonttlye kéne dotfofmd03Ddn Accor di ng
to a eighth aspect of the present invention, there is provided a dot

- pattern ofiotife ofeVdiah iadseatabionher ¢ riehined, bherdi ntaneedirdcti on of

the block i.s defined ?¥ the arrapgenent of_ the reference point or the
virtual réf&rdtethorntrof She JobYFBatoss ISER 2 0B8EDGE1E5 S [ 0031]

arranged; and the direction of the block is defined in
such a manner that at least one or more information dots
at predetermined positions are differentiated from 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.
f0030]

According to a eighth éspect of the present
invention, there is provided a dot pattern of the seventh
aspect of the invention, wherein the direction of the
block is defined by the arrangement of the reference point
or the virtual reference point.
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As stated above, according to a ninth 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 defined by differentiating

directi ona‘lmg&ﬂ%%t‘_ds of at |east one or nore infor mtﬂ&’k(}ﬁﬁ@ﬁ({l@‘g
S.

predeterm ned positions fromthose of the other information do [ 0032]
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, igyd4e, information dots at predeterm ned positions having the
different directional standards being fromthose of the other information

dots, the di recﬁg%ﬁe&%%é’c‘%ééorﬂﬁﬁbn@g %Y‘litn% Qisg;%?ﬂ gz £r,@m the
] t a rdi

virtual reference point. [0033 As stated ove, acc ng to a el eventh

aspect of pridept esghbntAveNt itQierd NS eptsvRHRW Gedir doitpathesn of the
seventh aspect of the invention, wherein the reference point coincides
with the wiret usdveertbr espectpaihtthg0034lentAorst aktkdrabhaveheaccording to a
twel fth aspect of the present invention, there is provided a dot pattern
of the sedémastspecefothehdliamient fode filnerdiby t et £8 rwdtAGOTI004994

PCT/ S&2006/,000185 predeterm ned position is 3 or nore; and the direction
directional standards of at least one or more information

dots at predetermined positions from those of the other
information dots.
[0032]

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 v?rtual 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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of the block is defined by the shape connecting respective positions by a
line. [0035] 1In this way, by setting three or nore information dots that
are arranged differently, it is possible to define the direction of the

bl ock in 3ayghapRueRnnecting the arrangenent positionqugﬁxh&ﬁﬁ§n8§bre, for
exanple, the shape is a triangle and an arrow or the like, and it is

preferable that the direction is identified by these forns. [0036]
According to a thirteenth aspect of the present invention, there is

provi ded @rdateipatienadopokha isavent B -aspRGle ;0faddie: Hoventd @p; owherein the
predeterm ned position is 1; and the direction of the block is defined by

t he arrangénehe tplosilt ienlehithd Wyt dhk. sHHOB EonrkBuisinhy ek digi vBe
information dot differently arranged at only one place in the block, the
di recti onPOSfL i@ p| brkacard se- defi ned dependi ng on the arrangement
position i@ Eﬂgs bl ock. [0038] According to the present invention, it is
possi bl e [083dal i ze a dot pattern which can easily define the direction
of the block. 14 2007/00é%84 PCTLSGQQQG/OOOlSS BRI EF. DESCR| PTI ON OF THE
SEVERAL VI EWS DY N T%EE?fg ree or more information

dots that are arranged differently, it is possible to
define the direction of the block in a shape connecting
the arrangement positions by lines. Here, 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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Fig. 1is a principle view (1) of a dot pattern in GRIDl; Fig. 2 shows
exanpl es of an information dot of the dot pattern and a bit display of the
data defined there; Fig. 3 is an explanatory view for illustrating a key

dot in GRI peeshossnoWs an exanpl e of the arrangenent Pc%scﬁﬁtﬁwbd]fzsor mat i on
~dot; Fig. 4 1s a view showi ng an arrangenent exanple of e Information

dot in GRIDL and shows exanples of the information dot of the dot pattern
and the bit display of the data defined there; Fi g 5 shows exanpl es of

the i nf or grtrigen D‘i@cﬂmﬁ\’bﬁloFa'ﬁﬁEt@ﬁv C“v?fl%J fl{%ﬁ rﬂﬁxﬁﬁic?é' ned

there; Fig. 6 is a view show ng a nodi exarrpeof pattern in
GRIDl; Fidgo22ziis a principle view of a dot pattern in GRID3; Fig. 8 is a
vi ew showi ng an arrangenent exanple of an information dot in GRID3; Fig. 9
is an expl anat dtyg vilew s @r pirdilnesitplbs ingea (Kepyofldd gl ddherépfiorsati on dot
in GRID3; Fi 10 shows exanples of the information dot in GRID3 and the
bit displ %ﬁIglet he data defined there; Fig. 11 shows exanples of an
information dot 3 in GRID3 and the bit display of the data defined there;
Fig. 12 is a vi é‘v?'s%mﬁn Saeﬁ‘(?dlﬁ:i%%i ik @fplié fofridel onsdgd 2D0AH 904994

PCT/SGZOO dot att | DS; _Fi 13 is rinciple ew of a
dot patterégqgéggfﬁﬂ;ang i dls(%gy of gﬁ% daté deffﬁéd gﬁéreyl W

Fig. 3 is an explanatory view for illustrating a
key dot in GRID1 and shows an example of the arrangement
of the information dot;

Fig. 4 is a view showing an arrangement examnple 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 information dot 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. 7is aprinciple view of a dot pattern in GRID3;

Fig. 8 is a view showing an arrangement example of
an information dot in GRID3;

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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Fig. 14 is a view (1) showng a definition method of an information dot in
GRID4; Fig. 15 is a view (2) showing a definition nmethod of an information
dot in GRID4; Fig. 16 is a view (3) showing a definition nmethod of an

i nf or mat i GRo e@b/pd49esCRI D4, Fig. 17 is a view (4) show %1%@9@%)0%1&5’ on met hod
of an information dot in GRID4; Fig. 18 is an explanatory view for

illustrating a reading order of the information dot by an optical reading
nmeans in GRID4; Fig. 19 is a view having a key dot arranged in place of a

referenceggti d I.D4; Fig. 20 is an explanatory view
il Iustratl ng %a&?&eé;ﬁl ngﬁrreﬁﬁ ‘of an information dot by using a difference

method in GRID4; &l @3 24 alSr fn ¥l fWe(le P DA FhieelinOh dair @ ranged in
GRID1; Fig. 22 shows an arrangenent order of an information dot of a view

(2) having the mlig ectd ans dotyiasw ageds Hdw i &l &Jldeﬂglta.%n me noew (1)
having a direction dot arranged in GRID3; Fig. 24 is a view (2) having a
direCtiOnoﬂoanamnﬁqﬁmbtinnGﬂbB3iﬁHﬁRMDQQO?/004994 PCT/ S&2006/ 000185 Fi g.
25 is a view (1) showi ng an arrangenment order of an information dot of
GRI D3; Fig. 15 is a view (2) showing a definition methed

of an information dot in GRID4;

Fig. 16 is a view (3) showing a definition method
of an information dot in GRID4;

Fig. 17 i1s a view (4) showing a definition method
of an information dot in GRID4;

Fig. 18 1s an explanatory view for illustrating a

' réadingorderoffhéinfofﬁationdothyancmﬁicalreading
means in GRID4;

Fig. 19 is a2 view having a key dot arranged in place
of a reference grid point dot in GRID4;

Fig. 20 is an explanatory view illustrating a
readingmethodof aninformationdotbyusingadifference
method in GRID4;

Fig. 21 isaview (1) having a direction 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. 23 is éview (1) having a direction dot arranged
in GRID3;

Fig. 24 is a view (2) having adirection dot arranged

in GRID3;
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Fig. 26 is a view showi ng an arrangenent order of a direction dot of
GRID3; Fig. 27 is a view (2) showi ng an arrangenent order of an
information dot of GRID3; Fig. 28 is a view (1) having a direction dot

arranged o 26aR3063994 Fig. 29 is a view (1) show ng an gd@RaesRedsor der of
an information dot of GRID4; Fig. 30 is a view (2) show ng an arrangenent
order of an information dot of GRID4; Fig. 31 is a view show ng an
arrangenent order of a direction dot of GRID4; Fig. 32 is a view (3)

showi ng an arraRggmend Dsderidaf @n s Iwd i >rgLg. 33 is a
Vi ew (91) showi ng an arrangenent o(r (rj’er of%ﬁfa%?%ﬁ%ﬁgfoggg%?l D4; Fig.
34 is an &dplanat ofgrmaswonl)dahangi agIndy to arrange the information dot
and defining a direction of a block in GRIDL, Fig. 35 is an explanatory
view (2) changi ig9honft s arvhmgesbhwingf annatirem ghoiembdo dééirnbig a
directi onaof .a block in GRIDL;, Fig. 36 is an explanatory view (3) changing
how to afr arde ¢ hECR nf8EmeE §RoF7 and defining a direction of a block in

GRI.D1; 17 WO 2095%0%9%48 IgCT/.SGZ(%%?/O 0185 Fig. 37 is an explanatory view
(4) changi ng how to ‘arrande 't A& i'Af of RIS @St 2&Fd "R P BddEr ecti on of

of an information dot of GRID3;

Fig. 28 isaview (1) having a direction dot arranged
in GRID4;

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 iz 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
a2 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 GRIDIi;
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a block in GRID.; Fig. 38 is a view (1) show ng an arrangenent exanple
when the block and the direction cannot be defined;, Fig. 39 is a view (2)
showi ng an arrangenent exanple when the bl ock and the direction cannot be

defined; vihoo7dfedsS an explanatory view (1) changi ng fqwchsoafifange the
information dot and defining a direction of a block in GRID3; Fig. 41 is
an explanatory view (2) changing howto arrange the information dot and

defining a direction of a block in GRID3; Fig. 42 is an explanatory view

(3) changi ng homito 3arrange «:he 4408 08 paty d . .ni irection
of a block in GRID3; Fig. 43}{?55:1 an ]‘5(;xg?a‘l'rrf'fé)f‘g)rg4 {/ia(g}\?vaggéhgjhgggﬁg how to
arrange t R darfoy mdtd am fhatmainiloded ¢ Dingd Al 118Ch 50 Hf redr bhacksi n GRID3;
Fig. 44 is an explanatory view (1) changing howto arrange the information
dot and dé&f PHiaff al®i PBEPLen of a block in GRID4; Fig. 45 is an

expl anatory vi ew,éZ) changing how to arrange the informtion dot and
defining a directyontots RAVBEHCKkL) s IGRI DAg i grratganmant exmmanbéory Vi ew

(3) changij, hoc t arrange the i nformation dot and defining a direction
of 18 WO J087 64RO BETH Bl 606 CHORBEE S aRbredq th oR Befimegl; 47 is an
expl anatory vi Wdl |3l§5££%t{r§!gwa(2) showing an arrangement example
when the block 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
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 exXplanatory view (3) changing how to
arrange the information dot and defining a direction of
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determ nation algorithmof a direction dot and an information dot
according to the present enbodinent; Fig. 48 is an explanatory view (1)
defining a direction of a block depending on how to arrange a reference

poi nt in ay@hRGkedsyvi Nng a shape thereof other than a gisGedsdhisd is an
explanatory view (2) defining the direction of the bl ock dependi ng on how
to arrange a reference point in the bl ock having a shape thereof other
than a grid; Fig. 50 is an explanatory view (1) defining a direction of a
bl ock dependihgchbnihowRrti@4grrange a reference point when the shape of the
block is not a rectangular area and partial reference points coincide
with partial refégendd dgri dhpoempsanbitgrblviswahlexpltanatiary &iew (2)
defining th direction of the block depending on how to arrange a

ref er encedﬁgﬁﬁmméﬁlf’ﬁeaéw&ﬁ‘eﬂﬁ?mtﬁﬁ Bl ddlcdat hoe dotr estdargul ar area and
parti al rgfn%roerr}l?e $oi nts.coincide, with partial reference grid points; Fig.
52 is an explankt ot §PvAR COCTHERY nEehéRS T eTerhgenkedinttihat i on dot

and defining a #jrectizon of.  a block in_a block havi ref erence points
arranged at foﬁir éo?ﬁe;lss S t%xepg?%éﬁ;orlyi J%3 @Yaag‘g%&%t%ry vi ew (2)

T nrormati on dot and det fnbrs  dRcr ool 4 b ock FR-PRE%bIDCk havi ng
r ef er encerpdienteh &t el in a block having a shape thereof other
than a grid;

Fig. 49 is an explanatory view (2) defining the
direction of the block depending on how to arrange a
referencepointletheblockhavingzashapethereofother
‘than a grid; - ) ' h o

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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at four corners of the block; Fig. 54 is an explanatory view (3) changing
how to arrange an information dot and defining a direction of a block in
t he bl ock having reference points arranged at four corners of the block;

Fig. 55 i sygBo@ppbaynatory view (4) changing how to argaR@Se@Redisd or mation
dot and defining a direction of a block in the block having reference

points arranged at four corners of the block; Fig. 56 is an expl anatory
view defining a direction of a block by conform ng partial reference

OIS 10 i GL1 £, L A0 5k D: 1S BLOGK NG, 161 o Brioee 01 s r anged

at four corners”of the 7°1'sS an exp Vi éw changi ng a

size of g nRfesence PRENL1888 HeFAiRNNG S dLEREET BB 10f & Dl OCKse N a bl ock
havi ng a shape thereof other than the grid; Fig. 58 is an explanatory view

changi ng atsifzeupf cogneekerancenpobnbcand defining a direction of a bl ock
in a block having a shape thereof as the grid; Fig. 59 is an explanatory
vi ew showi ng thBigtafé id lwat etdpd csiazieonf thewi h pramanghndohoartanged at
the center of the block is nmade | arger than other information dots to be
made i nt 0@ A tdDA W rnFL gonedotsand defliaatdry dirsethangPhig a shape
of an info% tion dot and defining a direction of a block; 20 WO

2007/ 004984 SE@bogrp0i8sk Rrylogl H&f eFeRRpl BRAOGSy 3% &Wd8Fi ni ng the

directiona%f he bl ock bg %Qaqugqaigg §hape of the

our corner
Fig. 55 is an explanatory view (4) changing how to
_arrange an information dot and defining a direction of
a block in the block having reference points arranged
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
gridpoints 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 thesize of theinformationdot arrangedat the center
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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information dot arranged at the center of the block wwth the shape of the
other information dot; Fig. 62 is an explanatory view defining the :
direction of the block by arranging no information dot on a virtual grid

poi nt of ay@hi@eesd on a center of a block; and Fi g.p&FdBeshBo8XP! anatory
view defining the direction of the block by arranging an infornmation dot

on the virtual grid point of the grid area on the center of the bl ock.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0039] Next, the present invention

oy aesCr! ettt i {278 o008 1LAINS T AN N03, iAo T[S0 Pasie

principl es of dof “patterns use resent ravention wll be

eXp|ainedudﬁ£@c£BSH,o&h%héﬂﬁﬁE%EEB?gc%%fﬂ%&ﬁftﬂﬁ@ Qﬁéigfﬂ%ihﬁéé dot

patterns will be explai ned bel ow. 0 Expl anat i on e dot pattern:
GRID1) Fi gsnfdrimat20natet exptanataryt Wienws dhte d llftusheabi Bgk aiphi nci pl e of

a dot pattern which is a premse of the present invention. These figures 1
to 20 ill yste atkape 21 WB20OH O04984c0PERLSE0066ON0185 dot pattern in
CRI DL and include a key dot 2. [0042] However, this key dot 2 is different
fromt he Fig. 62 is an explanatory view defining the

direction of the block by arranging no information dot

on a virtual grid point of a grid area on a center of

a block; and

Fig. 63 1s 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

“Ef'fhe biock.

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: GRIDI1)

Figs. 1to 20 are explanatoryviews for illustrating
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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direction dot of the present invention and is not a characteristic of the
present invention. The difference between the key dot 2 shown in these
Figs. 1 to 20 and the direction dot of the present invention will be

descri bed wo68bakds ON and after Fig. 21. [0043] Fi g.pchdcSoRRofyP! anatory
view showi ng GRIDL which is an exanple of the dot pattern according to the

present invention. Fig. 2 is an enlarged view show ng exanples of the
~information dot of the dot pattern and the bit display of the data defined

there. Fi B:ar pl t i oW i nf ormati on dots
arranged g%etnt%ﬁar?ﬂgrgnlg %gyﬁjélot%??h?éx%\ég%\é\%t %%]eswdfﬂg}:eraént from the
direction [datamdf the present invention). [0044] An information input and
out put method using the dot pattern according to the present invention may
i ncl ude gener atiioneokra doiiPatéeraot, 2a iFEaNSF Of re AECEFUZ it t he dot
pattern 1 and a neans of outputting the information and a program from
this dot pditteatidn deoh effhéhevpdsseby fevemitngrn hendoti spaidtteran 1 by a
camera as the image data, extracting a reference grid point dot 4, then,
ext ract i nGP& Nest 16t 3 D1 et shr@r RN ing editffan entThe ddfifigrenite ect i on dot
of the prgsitnt i nventi o?n)%) %{\,hen 22 WD 2007/ 004994 PCT/ S&006/ 000185 the dot
i s not hit & S hrioperphsi?toh BROVReiPetBrEfcELI %G i dl po? MO R4, then,

extractingnan 4 QLBLL OB MO, s 340 FhglLali 3 1N& 1 1BIG 93t g, and
extracting an

described in detail on and after Fig. 21.

f0043]

Fig. 1 is an explanatory view showing GRID1 which
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).
f0044]

An information inpﬁt 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, extracting a keydot 2 (this keydot 2 isdifferent
from the direction dot of the present invention) when
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information area to quantify the information, the information and the
program are outputted fromthis dot pattern 1 due to this nuneric val ue
information. For exanple, the information such as voice and the program

are out putyadedz@oasy | Nformati on out put apparatus, a pgEsEIhedeREPULEr, a
PDA or a cellular tel ephone or the like fromthis dot pattern 1. [0045]

In the generation of the dot pattern 1 according to the present invention,
m nute dots for recognizing the information such as voice by a dot code

gener at i onchaldr iitshmo thane! y¢ & ﬁﬂﬁypgﬁtpoéﬂtiBBoéifaEhQ”rQﬁéreﬁE@ a
reference grid point dot 4 are arranged in accordance wth a predeterm ned
rule. As shol Peaifbgdot, 4i,n them, bidoickaefihbeadot nixad 4650 dnShew ng the
information, the, reference grid point dots 4 (5 x 5) are arranged
centering > o thkOkEp ldsre Xhmdinagei dhdayatdioh eptsadtdmey arsanged  ar ound
a central .virtual ﬂrid point 5 which is encircled by four reference grid
poi nt dot 8 AP ERPE BIF6&,EC ABPREALY Adverinet vaias iomf,orttet i on i s

defined. T in Fig. 1 illustrates the state that four
bl ocks of -Et %eoﬁgﬂéﬁtégﬁ%?ﬁﬁ%gﬁaﬁ Hof LIRS t el rary BRgEddPE paral | el .
However, iglaHiS@abvi 0 t hat attern 1 i.s not limted to four
bl ocks. 2:? WO 200717 oﬁ%gggpgpéeéﬁ%%‘?%bﬁl‘é%ﬁuFoé&é?oﬁf?a‘f%OBossFBFe to
out put one xearylas Ptk Nth £ b PhAETRN QR AN 098 16! T83PNEL Ng. PL ogram to one

are outputted to an information cutput apparatus, a
personal computer, a PDA or a cellular telephone or the
like from this dot pattern 1.

[0045]

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
algori?hm, 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
reference grid point dots 4 (3 x5) are arranged centering
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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or it is possible to output one corresponding information and one
corresponding programto a plurality of blocks. [0047] Upon fetch of this
dot pattern 1 by the canera as the image data, the reference grid point

- dot 4 can woBdesdsesadi stortion of a lens of a canera, GFEA%R26080b018LXPansi on
and contraction of a page space, curve of a surface of a nmedium and
distortion of printing. Specifically, obtaining a function for correction,
nanely, (Xn, Yn) =f (Xn', Yn') to transformfour distorted reference grid
poi nt dot gg44ignt o the original square and correcting the information dot 3
by the same function, the vector of the correct information dot 3 is

obtained. (0048]t 1§ pbesiefiey elweo@pdtpehlt dlrdspsnaihagnged in the dot
pattern 1, the inage data made by fetching this dot pattern 1 by the

caner a caanlieracourat edyd reecodgro Zeds p endhnghp i olglre: initce spreedd. cagirer a havi ng
alens with a high distortion ratio fetches the image data of the dot
pattern ersithée ppesibleremoatgrildopeignrdespanddmetnforh@tidistorti on
caused by the camera. In addition, even if the inclined canera reads the
face of tRBAJORCpeR¥EPRPOLINY 1M : tad Révgrdtidly afebd§ti%e the dot
pattern ﬁ O%%]MD 20071004994 PCT/ S&2006/ 000155 [0049] As shown in Fig. 1
the key d 9 i's a dot arranged wth one reference grid point dot 4

located at a Upon fetch of this dot pattern 1 by the camera as
the image data, the reference grid point dot 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 medium, and distortion of printing. Specifically,
obtaining a function for correction, namely, (¥n, ¥Yn})
=f (Xn', ¥n’) 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 1ens with a high
distortionratio fetches the image data of the dot 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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substantially center of the reference grid point dots 4 arranged in a
rectangul ar deviated in a predetermned direction. This key dot 2 is a
representative point of the dot pattern 1 for one bl ock representing the
i nf or mat i oRod@bp@wedor exanple, the key dot 2 is the pEiRpHGRBE1T d poi nt
dot 4 at the center of the block of the dot pattern 1 that is deviated
upward 0.2 mMmmby 0. 2 mm In the case that the information dot 3
represents X and Y coordinate val ues, the position that the key dot 2 is
devi ated dovwgyd 0. 2 nmby 0. 2 nmm becones a coordi nate point. However,
this nunmeric value is not limted to this and it can, be changed in
accordance withAshehsimeln ifigd ha bleek kefy tbe dotspatdsr mA-449980] The
information dot 3 is a dot for recognizing various information. This
|nfornatlUﬁﬁﬁnoﬁﬁ|§eﬁﬁran@§jgnmdnwmlnhedbey4ﬂﬂoéhmbdchtl& a

representa lbv%t poi nt and nmaking the center encircled by four reference
grid poi ﬁ{“ dote i 3 hi B Fﬁ@t\?lrl’ﬂfmtb(ﬁ’ﬂiﬁ%rﬁECS gtrhids painfordmt $on dot 3
is arrang repr esent ed y the vector using the virtual

grid poi nf@d §£ange§éPt O’%)%%E?ngﬁ rareRlSFFﬁlaé?ecf Hifs 2 RFefgdemshipd 3 is
The dot _sebersteq Tt om I Far ol FIRal” 6778 POPAE 28 WA5 SU0HODIBGA
P oot s 0 5, O MLSEEL O AU LR 20,
ged ineig reéctions rotat ed
cl ockw seidBodegrtdem hyod53degreeSexample, the key dot 2 is the
reference grid point dot 4 at the center of the block
of the dot pattern 1 that is deviated upward 0.2 mm by
0.2mm. Inthecasethatthe information dot 3 represents
"X and Y coordinate values, the position that the key dot
2isdeviateddownwardﬂ.2mmby0.2mmbecomesacoordinate
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.
[0050]

The information dot 3 is a dot for recognizing
various information. Thisinformationdot13isarranged
around the key dot 2 which is a representative point,
and making the center encircled by four reference grid
point dots 4 into the wvirtual grid point 5, this
informationdot:Bisarrangedattheendpointrepresented
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 three bits. Accordingly, it is possible to represent 48 bits
(3 bits x 16) by the dot pattern 1 of one block. [0051] |In the exanple
shown in the drawing, the dots are arranged in eight directions to

repr esent woneenbmwoéss, however, it is possible to represgithods@biisdi ts by
arranging the dots in sixteen directions not being limted to this and it
is obvious that various nodifications can be available. [0052] It is
preferable that a dianmeter of the key dot 2, the information dot 3 or the
ref erence YAY Gpdi #m d6ts addiigeatiditn Gurdd nmlieh N dfer @ & 9A A bg Vi sual
quality, tthe accuracy of print with respect to a paper quality, a

resol uti o5t %SChRErasSCatdiathet bpsendmtdi ginteld zaehged iOGE3Iht N
addition, 4. ideration of the necessary information anmount with

r espect t(()jlt egé)?%ﬁg PPERGS Sarrd® clhts fi 4P efBghietiSor ofd y st veeedot s 2, 3,

and 4, it I t.t.he interval between the reference grid
poi nt dotgiﬁégg‘%)%%??lg%g%ybfr%n% I%F%%ﬁ%??j‘éﬁti o i5F BASTERYENI ti on of

the referepce i+ i N} o dpt the | ti dot 3, it is preferable
that the devi a%{ Oﬂsgg{é %/\% %5%/ 8‘%2&@14‘:%&?{5&%3/ 88618%’t rtherRey dot 2

i s about 20%fofordebpotd.interval. [0054] It is preferable that the
interval between this
[0051]

In the example shown in the drawing, the dots are
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 obviocus that various
modifications can be available.
[0052]

It is preferablg that a diameter of thevkey 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 guality,
a resolution of a camera, and the ocptimumdigitalization.
[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 thedeviation
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information dot 3 and the virtual grid point encircled by four reference
grid point dots 4 is about 15 to 30 % of the distance between the adjacent
virtual grid points 5 because if the distance between the information dot
3 and t he wobpdowadsogri d point 5 is shorter than this iniaisebosoodidse dots are
easily seen as a large block and the dots are hardly seen as the dot
pattern 1. On the contrary, if the distance between the information dot 3

and the virtual grld point 5 is longer than this interval, it is
difficult % FRenkpwy dofie 2ots agbohe RoRornmtiion gotd 3 chaviwg a vect or

dlrectlona¢0§€§ acter centering on any adjacent virtual grid point 5.
[ 0055] as shown |n Flg 3A in the information dot 3, the

grid interval m@gn %1 16 ar ran% cl ockwi se around the key dot 2
is 1 nm and 3 brt3 xpf§ Hepriddlet g8l op et uanx Yhie [ 0056]

Further, iithdc$e I sub have i ndependent
find SrpOELLY 30% %ékgg?es EPF3e9§m§%BQ%Q$rﬁﬁC4¥ﬁ B€nced by

i nformation content in ¢

ot her i nf GyTEouaN rGAY SNt 94 0 hese_su ocks the sub
blocks [I11, 12, 13, 14], [1% 16‘§§ﬁIE %fg i1 "i’?ﬁu ﬁgt gf’ and [113,
114, 115, oEl6hechiposrdetie f UENI £f OTI8Y 4 08, 27 A /

PCT/862006/000185 dots 3 have i ndependent %atav¥gg89 iQQéi? lﬂESb its)
respect i vél Pedevaoped time t hestnhoremtdtone ottt Be THESrmaVi g Qvbdi ng t he

sub blOCk§aﬁéthgéﬁﬁﬁugiggféggfgi;i;shorterth
anthisinterval,
the dots are easily seen as a large block and the dots
are hardly seen as the dot pattern 1. On the contrary,
if the distance between the information 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 I1 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
respectivelyandarenotinfluencedbyotherinformation
content. Fig.3Bshowsthesesubblocksandthesubblocks
(Il, 12, 13, 14], [I5, 16, 17, 18], [19, I10, 111, I12],
and [113, I14, I15, I16] composed of four information
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error easily in units of sub block. [0057] It is preferable that the
vector direction (the rotational direction) of the information dot 3 is
evenly defined for each 30 degrees to 90 degrees. [0058] Fig. 4 shows an
exanpl e ofwdh@7Bidodi spl ay of the information dot 3 aieddisosiadigs Whi ch is
defined there and it shows other configuration. [0059] |In addition, using
two kinds of Iong and short information dots 3 fromanong the virtual grid
points 5 encircled by the reference grid point dot 4 and defining eight

vector di réet#ods haivte ilmgesshbkatt @atepresepi+f Quy -bifts., in this case,

it is desirable that the distance between the virtual grldop0| ts 5

adj acent t0°TBRGELVERY dryedismad A5 tbe30n¥%and ttihe dicst ancerhakween t he
one is about 15 to 20 %

vi rtual qﬁ;%nﬂgin s 5 €g%a0ent to shorter
However, the CehttarPfnt@FvarPpetaeks t hE f8ngoaadbdieott chebdr mation dots

3 is prefenably r, t.han the dianmeters of these dots. [0060] It is
pref erabl e that %ﬁQQ?Xf&ﬂn1Q%ESd8F §UPe R ed by four reference grid

poi nt dot g5 ¢bhHp) one dot 28 WO 2007/ 004994 PCT/ SG2006/ 000185 in
consideration of a visual quality. However, in the case of increasing the

i nformati on anoubt ikgpard g4 hee ¥5§%akﬁﬁﬁﬂéé¥ortQ?géyégggliggedOt 3 may
have nuch
rotational direction) of the information dot 3 i1s evenly
defined for each 30 degrees to 90 degrees.
(00587
Fig. 4 shows an example of the bit display of the
information dot 3 and the data which is defined there
"7 7 and it shows other configuration.
[0059]

In addition, using two kinds of long and short
information dots 3 from among the virtual grid points
Sencirclajbythereferencegridpointdot14anddefining
eightvectordirections,itispmssibletorepresentfour
bits. In 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
grid points 5 adjacent to shorter one is about 15 to 20 3.
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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information by allocating one bit to one vector and representing the

information dot 3 by a plurality of dots. For exanple, in a concentric

ei ght directional vectors, 28 pieces of information can be represented by
the inforweki@no®ef 3 encircled by four reference grigh@tsosodognd 2128 is
represented by 16 pieces of information dots of one block. [0061] Fig. 5
shows an exanple of the bit display of the information dot and the data
which is defined there. Fig. 5A shows the arrangenent of two dots, Fig. 5B
shows the *Brfai§erese tdforf of adotisuandita DitpC shewsvihe iar kangenent of
five dots. i0062 .Fig. 6 shows a nodified exanple of a dot pattern. Fig.
6A is a schenBt?t ¥7ehParinge taer AnFonamt i ypeaobunsi Xghnkdngatinen dot s,

Fig. 6B is; emati.c ,view of th arrangenment type of nine information
dots, Fig. %%ﬁ%g Egaébt@%ht'%eV?E%PS@BFHé”th%ﬁgénﬁﬁw thasee ofiuchel ve

7 O SR 208 B PR a RISt i T e
55 Joo% Boesss BB S A AT BTy g2 g orrono=
| nfor mat i dp ek B nain ol bBhbed th:a d B8 4ASAIAL: {0, P] 6f8s Lpgr eof are
arranged in one block and various changés are possible. For
28 pieces of information can be represented by the
information dot 3 encircled by four reference grid dots
4 and 2128 is represented by 16 pieces of information
dots of one block.
[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 pattexn.
Fig. 6A is a schematic view of the arrangement type of
$ix 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

anexamplethat.16(4><4)informationdotsZBarearranged
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exanpl e, in accordance with the volune of the necessary information anmount
or the resolution of the canera, as shown in Fig. 3A 6 (2 x 3)
information dots 3 are arranged in one block; as shown in Fig. 3B, 9 (3 x
3) infornmavoosoeiodss 3 are arranged in one bl ock; as Shgwedsebiigs 3C 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. [0064] (Explanation
of Dot Pattern: GRIDS) Next, GRID3 will be described. [0065] Fig. 7 is an
expl anat oriyn wiresv Ishowkng Aowexaml eeh 0§ bn detmpatiter ACCHr dingoto the
present invention, Fig. 9 is an enlarged view showi ng an exanple of the
bit di spl dyimigfed Heo itfeoasetd drhadotl b itdves s ath quad ¢ Brar @ndr £ dveg ddt a

defined there, and Figs. 9A, 9B, and 9C are explanatory views showi ng the
arrangeneri® &% h‘élR'ég 80 ok xdes FhRoOSR 20 dpessib066] Fhre
informatiaon input and out put nethod using the dot pattern according to the
present i FVERty on i'd £t ARGe M heBNsh BV EEBY M ZithE tREYDE2 P4t tern 1

20071 004993 ST S B6r B00ab S ab b REr e o1 QB AT (HFRERE! G6r ds, by
fetching .Eﬂ%vgpﬁ.np@fé?r3%,l6b@/2 x 3) information dots 3 are arranged
in one block; as shown in Fig. 3B, 9 (3 x 3) information
dots 3 are arranged in one block; as shown in Fig. 3C,
12 (3 x 4} information dots 3 are arranged in one block;
Oor as shown in Fig. 3D, 36 information dots 3 are arranged
in one block.
ST T0664]
(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.
8isanenlargedviewshowinganexampleofthebitdisplay
of the information dot of the dot pattern and the data
defined there; and Figs. 93, 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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a canera as the imge data, extracting a reference grid point dot 4, then,
determning that this as the position of a virtual reference grid point 6,
a line connecting these virtual reference grid points 6 is defined as a
ref erence wohe7hbsoer 7. Then, in the case that no dot pE/ARPIGHGAL at t he
position of the virtual reference grid point 6 where the reference grid
point dot 4 should be originally |located on this reference grid line 7,
extracting the dot around this virtual reference grid point 6, this dot is

det er ni ned?¥% PREtR&R dot 2 (the angle portion of the four corners of the
bl ock) “ﬁf setting grid lines 8a and 8b in horizontal and verti cal

directibns co%%%cting the virtual reference grid points 6 each other, the

i ntersect point .of e gridlines is defined as a virtual grid point 11 (a
first virtual g%?dOEESFﬁﬁﬁr4ﬁﬂtm%r?eggﬁﬂéﬁiW@QJQPtkna%tgnndlthys virtua
y the distance and the

rid pointy Nk QITRL Qt, 3 to . be defined b .
directi Fhmeiale LD ngf“la%g t5si ﬁf{%‘?fsl%%?a}ﬁ%%?e{le%%{ldl n

dirgcpion fron1phat virtua [ ! - . .
P on, o, ok, ohL LR LR, B GENEER Lo
VT Ual 31 0 2007/ 004964 FCT] SC2008] OBBIBS 7 oferdate (GHE ForhE 12 (a
second vi Ffg&le gk wol nty ferEhers it 50 SeaheRi BY it Loty af oynd,t hi's
virtual reference grid point 12, the information dot 3 to be
reference grid line 7. Then, in the case that no dot
is arranged at the position of the virtual reference grid
peoint 6 where the reference grid point dot 4 should be
originally located on this reference grid 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 arid
point 11 is extracted.
[0068]
In addition, assuming that an oblique grid line 8¢
connectingthevirtualreferencegridpoints6eachother
leanobliquedirection,theintersectingpointofthese

oblique grid lines B¢ is also defined as a virtual
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defined by the distance and the direction fromthat virtual grid point 12
is extracted. [0069] Next, the direction of the block is decided
depending on the direction of the key dot 2 fromthe virtual reference
grid poi ntw6 2007/0bda¢y vi rtual grid point 11. For exanpl ggrdd¥essdoiigs key dot 2
is deviated fromthe virtual grid point into a + y direction, assumng a
| ongitudinal direction as a nornmal state, the information dot 3 within
the bl ock may be recogni zed. [0070] In addition, if the key dot 2 is
devi at ed ffONT¥RRCeyvPridapoiaftedénde glembrpblvnlriﬁuol gheavpsigal .grid point
11 into a g %/ndl r ctlon assum ng@a direction rotating the bl ock around

B

the center 5t*t hd BPoél?atﬁFrELJB‘ng Pe89t @y umdrhhlsstatreruathe i nformati on
if the key

o 3 I BB TR et W AT
P ztﬂ:df%nht@z@n?gpeéfﬂ; 3 ooy MY DR Puck S sk 54" o
state, theiimfuynegi-on g%t ind Wdhig &E Qh%% may be recogni zed. 32 WO
2007/ 004994 PCT/ S&2006/ 000185 [0072T urt if the key dot 2 is deviated
fromthe \Vi0Otfal reference grid point 6 or the virtual grid point 11 into
Next, the direction of the block is decided
dependingonthedirectionofthekeydothromthevirtual
referencegridpoint6cn:thevirtualgridpointll. For
example, when the key dot 2 is deviated from the virtual
gr;d point into a + y direction, assuming a longitudinal
directionasaanormalstate,theinfdrmationdotZ3within
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 anormal 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 proint
11 into a - x direction, assuming a direction rotating
the block around the center of the block by 90 degrees
clockwiseasaanormalstate,theinformationdotiSwithin

the block may be recognized.
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a + x direction, assumng a direction rotating the block around the center
of the block by 90 degrees counterclockw se as a nornal state, the
information dot 3 within the block nay be recognized. [0073] [If the

i mages of whepB@bsesattern 1 read by the optical readi g BaRfocse
accunul ated in the frame buffer, a central processing unit (CPU) of this
optical reading -neans may anal yze the dot of the frame buffer and nmay

decode nunFébgaxalues whi ch are defined by the distances and the
di rections 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 : AhdFihEevei ek 2dmidprags eouf pat tieans rtheilng checked

agai nst the fofg tion,stored in th optical reading neans or a nenory of
a personal corrpu{lg? éggda%oﬂ} c%oorlﬂitﬁ”aﬁ gt up b gdd hpd it H laiwngioce, an

i mage, aanmving FdBg€ond nd a,programor the |like
" corresponding to the x?“éoﬁggpﬁ%@?%r thects88 befFagimsadhe Pbork In the

gener ati ommwfuridiet Het cpatles b4 ALEOLYI t resent invention, mnute
dots for recognizing the information g%g% tatfg' vd(;t)lec(ge%§eﬁsdot code

gener at i ofovalyor ¢l bokwiarehy, a ttherkey soiee, Lthe 4 A ot 33 WO
2007/ 004994 PCT/ S&G006/ 000185 3, and the referencleﬁgg(?%rgggiggegg%ranged in

accordancé %iith ® hehpr bdetcds maedb e ukrecogRBRdd ,
[0073]

Iftheimagesofthedotpattemn1readbytheoptical
reading means are accumulated in the frame buffer, a
central processing unit (CPU) of this optical reading

- T '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 volce and image output means
being checked against the information stored in the
optical reading means or & memory of a personal computer
88 an Xy coordinate or a code and with a voice, an image,
a moving image, a character, and a program or the like
correspondingtothexycoordinateorthecodebeingread.
[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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As shown in Fig. 7, a rectangular area shaped in a square or an oblong on.
the surface of the mediumof the printed material or the like is defined "
as a block. Then, providing the virtual reference grid points 6 at

certain i nyeny@ltuoan the reference grid line 7 with thgrdd0RmediBs t he
| ongi tudi nal direction and the lateral direction configuring the franme of

the block defined as the reference grid line 7 (the line represented by a
bold rline in Fig.1l) the reference grid point dot 4 is arranged on the

virtual reference g ixh Mok ohSebgrNaxl, a FBKE PG anlge?s i YMESLdNgLhe virtual
reference grid points 6 each other and being in parallel wth the

ref erence wgrtild theeprédiefnteangred| +oes.8a and 8b, the intersecting point of
the grid lines 8a and 8b is defined as a virtual grid point 11 (a first
virtual grli®@® 7l nt). [0076] Further, setting a grid |ine 8c connecting the
virtual reference grid points 6 each other in the oblique direction, the
intersecting pothtSePvphéseFdd-d 14 mestedeanguipso adefd mdterpedalni rt ual
grid point 12 (a second wvjrtual grid point). [0077] By arranging one or
plural i nforffat %ﬁl%%t%HBOhEQPﬁbOQFﬁP%H%¥% 2es Qhd tiife A EERi ©hs based on

the v 11 uah 24,0 2001 (04804 FCT SC2005 001SH ot L potnts 4t and 1

[ 0078] Then, providing the virtual reference grid points 6 at
certain intervals on the reference grid line 7 with the
lines in the longitudinal direction and the lateral
direction configuring the frame of the block defined as
the reference grid 1line 7 (the line represented by a bold

""" " 1inéin Fig. 1) the reference grid point dot 4 is arranged

on the virtual reference grid points 6. HNexit, making
lines connecting the virtual reference grid points 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 Ba 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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Upon fetch of this dot pattern 1 by the canera as the imge data, the
reference grid point dot 4 can correct distortion of a lens of the canera,
cross shot, expansion and contraction of a page space, curve of a surface
of a nediworooneishi stortion of printing. Specificall yperstRb@iohilgg a
function for correction, nanely, (Xn, Yn) =f (Xn', Yn' ) to transformthe
distorted four virtual grid point into the original square and correcting
the information dot 3 by the sane function, the vector of the correct

i nf or mat i G HdtPBingsobtlaiavedl. 12 00EAEh kfrd hect efar enge grd,d point dot 4 is
arranged in the dot _pattern 1, the imge data nade by fetching this dot

pattern 145PR%ELERRYa @arfidfe pREbeaneliy rgoognazed. even when the

wi desprea ‘ﬁ?ﬂfﬁa having a lens with a high distortion ratio fetches the
i mge data of e dot pattern 1 since the reference grid point dot 4

corrects the ! rki caused.by the canera. In addition, even if the
i ncl i ned camerg[bétgelgdéé?ﬁg chgg(ﬁs fRE BEC YRR & PY 1Ehe HignesArRE can

oy dot 215 o a0 ot ahaad By s ars dhas BRA L 47 derrOR W THCkel er ence
o0 1 el s 0208 04954 RETL 59000 BOES L 6l g1 e
rect angut ard Thing racgyi doto? & Spagéeppesent ative R N Qfr 8. dok pattern
a medium, and distortion of printing. Specifically,
obtaining a funection for correction, namely, {(Xn, Y¥Yn)
= £ (Xn', ¥n') to transform the distorted four virtual
grid point into the original 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 cameras having a lens with a.high
distortignratiofetchestheimagedataofthedotpattern
1 since the reference grid point dot 4 corrects the
distortion caused by the camera. In additicn, even if
the inclined camera reads the face of the dot pattern
1, this camera can accurately recognize the dot pattern
1.
10080]
As shown in Fig. 7, the key dot 2 is a dot arranged

byadistanceandadirectionwithreferencetoonevirtual
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1 for one block representing one unit of the information dot groups. For
exanple, the key dot 2 is deviated upward fromthe reference grid point
dot 11 at the center of the block of the dot pattern 0. 2 mMmby 0. 2 mMm
Accor di nglweo 2007/00dobde case that the information dot 3 rgaAiRSeRksEs and Y
coordi nate values fromthe virtual grid point, the position separated from
the key dot 2 downward 0.2 mm becones a virtual grid point (a coordinate
point). However, this nuneric value (0.2 mm is not limted to this and
it can be Thbatgedinh htcbrdaned witt B theé staze: i ©f1yheehteekoof thke dot
pattern 1. [0081 The information dot 3 is a dot for recognizing various
i nf or mati oY REEFLAPCingiRinhe syt @addat & x3 dtsamgubaged Bhasnd the key
dot 2 whi isd atazepr esentative 1;’:)oi nt, and nmaking the center encircled by
four virtual? Grid poi it SEPFTERBEPEASS Wddalo frike pehtpatheont he
virtual g (o] second virtual grid point), this information
dot 3 is eLr?g%g%gga%f?é}éh%%%rﬁg?ﬁf:lnrgeﬁpgs‘gﬁﬁgogﬁfli%ém%th@Png t he
virtual griod gebhbs .12 poy. nt r anple, .this information dot
3 is encircl e‘g bybtshe ﬁt%ﬁ%ﬁgrﬁ{ed %ﬂégdﬁef%ftzésﬁ?{’ﬂ@%h‘b@%@ Fig. 8,

the dots <Separ aitesd f&p8rEhese gwiild Ul 9 id:PYHN Yo9 2 nm have
a direction and a 36 WO 2007/ 00499 PlCI'lI'/ S@OOG?O%%lé%‘eal%genréfz%Pr%%resent ed

by the veébherblgokidiathehbsiepdatts:af 8. 2aik 89aed2 i .61 GllcHdechigns rotated
cl ockwi se 45 degrees by 45 degrees to represent three bits.

in the case that the information dot 3 represents X and

Y coocrdinate values from the virtual grid point, the

position separated from the key dot 2 downward 0.2 mm

becomes a virtual grid point {a coordinate 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
3isarrangedaround the keydot 2whichisarepresentative
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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[0082] According to the drawing, it is possible to represent 48 bits (3
bits x 16) by the dot pattern 1 of one block. [0083] In the exanple shown
in the drawing, the dots are arranged in eight directions to represent
three bitsyg20006M& ., it is possible to represent fourpdiidcodddhoordd r angi ng
the dots in sixteen directions not being limted to this and it is obvious
that various nodifications can be available. [0084] Further, in Fig. 7,
in the all vir%gal grid points, the information dot is arranged at the end
poi nt posi%?%ﬁ UsTiRgeEARS e Pyulhe gré ot poi o ahathe hatsas AR Ale however,
bei ng not Jif’%ﬁ?ddt'o t hi szt the information may be defined depending on
whet her or” not the ‘dbt!Petaitngbdoss 1kt etlitind kgt sd 4FodagreBar exanpl e,
i f the dotys sqar n the virtual grid point, the information can be
defi ned allgsy %3?1 &gﬁgggf the raeolfr?geﬂgt tg‘rrr%ﬁ]d%%it%n the virtual grid point,
the informeosmn can be defined as "0". [0085] It is preferable that a

di aneter of the information dot 3 or the reference grid point dot 4 is
about 0.1 nm 3Xc¥Ord00E A9 PEFLRGAQ06/ 000185  in.caonsideration of a
visual quality, the accuracy of print t hﬂ?ej;_%egfm{%&%;epa‘b%r quality, a
resol uti owegire sercants &iwvsd( s hei Otk M cggig@é i&g{iggttern 1 of

one block.
[0083]

In the example shown in the drawing, the dots are
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 various
nodifications can be available.

[0084]

Further, in Fig. 7, in the all virtual grid points,
theinformationckﬁ:isarrangedattﬂu&endpointposition
usingthisvirtualgridpointasthestartpoint,however,
beingnotlimited1x>this,theinformationnmylxadefined
depending on whether or not the dot is arranged on the
virtual grid point. For example, if the dot is arranged
onthexdltualgridpoint,theinformationcanlxadefined
as “1”, and if the dot is not arranged on the virtual
grid point, the information can be defined as “0~.
[0085]

Itispreferablethatacﬁametdroftheinformation
dot 3 or the reference grid point dot 4 is about 0.1 mm
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[0086] In addition, in consideration of the necessary information anount
Wi th respect to the inage pickup area and m sconceptions of various dots

2, 3, and 4, it is preferable that the interval between the reference grid
poi nt. dot syd 26050@laut 1 mMmby 1 nm In consideration Qi disaR0nePti ons of
the reference grid point dot 4 and the information dot 3, 1t Is preferable
that the deviation of the key dot 2 is about 20% of the grid interval.
[0087] It is preferable that the interval between this infornmation dot 3
and the viituabnghidd 2aiidn Idr o5 12yl 4 10, 30, 2 the di stance
bet ween the adjacent virtual grid poF%tgg%%la d f%l e%g%ggaf fﬁ% di st ance
bet ween t herintovitibi besdeict3 tand pheed rdusal 1 @y da PPLBLS uiddb ARG 12 s
shorter than this interval, the dots are easily seen as a |arge bl ock and
the dots &f e“HAPHPY S&¢h thes ¢ohbidom phtdieraidza®iotvhe contrary, if the

di st ance @f6¥ﬁ n the information dot 3 and the virtual grid points 11 and

12 is long nthis interval, it is difficult to identify the dot as
t he infornationlgo% %i aving a vector directional character centering on

any adjacent virt(al %Ppo?ﬂt§°ff%ﬂﬁf%§%°?09§8Fﬁ§3Wﬂ??@@&ﬁ@04994
i thin the bloekrcha The BB kb d ABbr (e hEa % BUCHTEBARSL ho ar cas
wher e the antf afi@EbRBHRSnd € 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 misconceptions of the reference grid point dot 4 and
the information dot 3, it ispreferable that the deviation
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 i2 because if the distance
between the information dot 3 and the virtual grid points
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. 0On the contrary, if the distance
between the information dot 3 and the virtual grid points
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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arranged every virtual grid point 11 and every virtual grid point 12,
respectively. [0089] For exanple, in Fig. 9A, (1) to (25) are arranged

cl ockwi se around (1) (this neans an encircled nunber "1" in the draw ng
and the sawemppbdoes on and after) which is the centepcpiciftpoiikock. In
this case, for exanple, the grid interval is 1 nmand three bits x 1, 625
=4, 875 bits is represented by 4 mmx 4 mm [0090] In Fig. 9B, after
arranging the information dots (1) to (4) in the rectangular area in the
upper left of t*H& bl%ek M tdratiemrimg ot dagi ¢ fidi hal i HFcerbitamn t he

inforrratiocrtloggis (ta to (73‘3 are arranged at the intersecting points of the
hori zont al “ &nd” Verttidaltig Pd o9k méad EbeoepcimelRidynw@®end tier tawer angi ng
the infor i 0 ( to (16) jn the rectangul ar area in the upper |eft
of the bl ?g%ﬁgngo%g Fo%})llena’ééﬁﬁn‘@%‘?ﬁai AP dnfesmadd.on et ¥f emeati on dots
(17) to (2b)rah8earLanged jntersect] poi nts of the horizontal and
verti cal gril;j ??nes. Q?gogg%t%wl‘z‘dgﬂ%%% PETY X058/ BOOELESL Fig. 10
shows an exsig! €o0f tt h@,biﬂeé%@@{:g}ée@%_t he information dot and the data
t

which is defined there and it shows her confi guration.
[0089]

For example, in Fig. 9A, (1) to (25) are arranged
clockwise around (1) (thismeanseu1encirclednumber“l”
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
{l) 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.

(00927
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[0093] In addition, using two kinds of short (the upper stage of Fig. 10)
and long (the |l ower stage of Fig. 10) information dots 3 from anong the
virtual grid points 11, 12 encircled by the reference grid point dot 4 and
defini ng ewghéo7deeéor directions, it is possible to repeeediofier bits.
In this case, it is desirable that the distance between the virtual grid
points adjacent to |longer one is about 25 to 30 % and the di stance between
the virtual grid points adjacent to shorter one is about 15 to 20 However,
the central int&igal l1Beshees theexhopgeand sherbltnﬁﬂéga Xoafdehg 3is

09

pref erably, Lﬁﬁ? than the dianeters of these dots
pr ef er abl & Yt mehéonnfeknariohheoiaza vehnl;chciedﬁaﬁﬁedrthe&bu&hdgr| d

points 11,,12 |s one H in consideration of a visual quality. However, in
the case of 1het@a8ERG Tt KRS DP FAELBR -amount ignoring the visual

quality, thgd g?ornatlon dot 3 may have nmuch information by allocating one
bit to one vector and representing the information dot 3 by a plurality of

of ©nformat i on can berasrdesRtel oyt phioflat BF iAo dou %‘”tiw%i e by

of information can be représente

four refesenge g didat 3040 WQ ag%( QQ4994 LTL %C?ch§$ [Ob%gnd 2128 is

represented by 16 pieces of infornation ots of on
information dots 3 from among the virtual grid p01nts

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 is desirable that
the distance between the virtual grid points adjacent
to longer one is about 25 to 30 % 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
representing the information dot 3 byaplurality of dots.
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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Fig. 11 shows an exanple of the bit display of the information dot 3 and
the data which is defined there. Fig. 11A shows the arrangenent of two
dots, Fig. 11B shows the arrangenment of four dots, Figs. 11Cto 11E show
the arrangessniedds five dots, and Fig. 11F shows the p@EfidcdpgaamRt of seven
dots. [0096] Fig. 12 shows a nodified exanple of a dot pattern. Fig. 12A
is a schematic view of the arrangenent type of eight information dots 3 in
the block, ,Fig.. 12B is a schematic view of the arrangenent type of
thirteen ?n?ggnﬁﬂﬁén1&0@@R¥63ﬁmhedbbgckﬁ Pigcd?G f Si@rsehemmid,c Vi ew of
the arrangegent type of eighteen information dots 3, and Fig. 12D is a

schematic view 6f HE §Pﬁ5H@enent type of forty-one information dots 3.
[ 0097] Thpbgggye-described dot pattern 1 shown in Fig. 7 and Fig. 9 show
an exanpl e that "25 pieces of information dots 3 are arranged in one bl ock.

However, this ipnfor gtk of.3 1s nat liimted to the case that 25 pieces
t hereof are arranggd in ggggb Sc%xgﬁ R?aPthgecHéﬁg@§SP&ﬁé péds&hsl e. For
exanpl e, iImaZcrcesdaseedwitt B g ypku of .t.he necessary information anount
or the resolution of the canera,ggsggﬁgwhﬁqgﬁﬁﬂf i%ﬁ%x%dp?ﬁﬁ€§'of

| nf or mat | 67 911108 90073004934 RCHSHRI0/000L55, ¢ ot 3 8 ghranged in one

bl ock; as shown in Fig. 12B, 13 pieces of infornatiomr dot 8F& arranged
in one bl 588 araandrent roFitpud 24 t4f pigsesiot of pigRLhOY dpLs 3
arrangement of five dots, and Fig. 11F shows the
arrangement of seven dots.
[00%96]

Fig. 12 shows a modified example of a dot pattern.
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
typé of forty-one information dots 3.
f0097]

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
informationdotB:hsnotlimit&itothecasethat25pieces
thereof are arranged in one block and various changes
dre possible. Forexample,inaccordancewiththevolume
of the necessary information amount or the resclution
ofthecamera,asshowninFig.12A,8piecesofinformation
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are arranged in one block; or as shown in Fig. 12D, 41 pieces of
information dots 3 are arranged in one block. [0098] (Explanation of Dot
Pattern: GRID4) Next, GRID4 will be described. [0099] Fig. 13

speci fi cal¥y 26030804 dot pattern according to the enbaeiseaésvabist he
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 1lines
7a to 7d idoashdrizeniatadyeact hosnanglacker hisCahowdi HECHIQN gomOsing a
square, virtual grid points 13 are arranged at certain intervals within

t he squarel3 HiGeg ofuin fermpathieor ébeschaeegit dahiyresifard®dbidcand t he
virtual grid point 13 are not printed on a page space (a nmedium space) in
practice bt g‘?‘l%vnaﬂé Vitct-uadldy, sk8 piupemsapfadigdiemabionhdodst 3pattern on
an i mage rraejgmr%/ of a conputer or upon reading of the dot pattern. [0102]
Next, the TefetBhEBIGH dRpoiht PR 4 o @arthgigedindbive 2607/ 334994

rof eronce g Tase A SRt I ol i BPa A frFagtton® opbLbspor.
[0098]
(Bxplanation of Dot Pattern: GRID4)
Next, GRID4 will be described.
[0099]

Fig. 13 specifically shows a dot pattern according
to the embodiment of the present invention. Fig. 133
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. 13Aa, 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 memoxry
of a computer or upon reading of the dot pattern.
{0102]

Next, the reference grid point dots 4 are arranged
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Next, assumng grid line 8a and 8b in horizontal and vertical directions
connecting the virtual grid points 13 each other, the intersecting point
of these grid lines 8a and 8b is defined as a virtual grid point 13 in

the same wgyaodeddéd Next, by arrangi ng one or two irgém, beRBodot s 3
havi ng the distance and the direction with reference to e virtual grid

point 13 for each virtual grid point 13, a dot pattern |s gener at ed.
Further, in Fi one information dot 3 is arranged for each virtual

grid p0|n?nlﬁ%e[dﬂﬁﬂuaklgrlQBAQMMn$ Theosashaet hatpdheshaf opfyati on dots

3 are arranggd wi th four %ﬂjds in a longitudinal direction and four grids
in a lateraftaffeGS &F i Winegyriagnd Fy.in BB sthonsltdbreaseodf. 5 X 4
grids; and g i §5,13C shows the case of 6 x 4 grids; respectively. [0106]
Fig. 14 shoms ?Ae definition of the information dot 3 and the value is

defined in the gigLgcti formation dof 3 around the virtual grid
point 13. In thlgﬁ ra&#ﬂ%ﬁlﬁﬁ %Fig gﬁﬁﬁ £Re 308 dtrath droabeenita lei ght

di recti onsan @t ot ed i ehackw 5. 45,489 AS d rees 3 2007/ 004994
PCT/ SG2006/ 000185 Wi t h refe?en%ggto%ﬁlecytl%gl ; t$F blgh the

virtual gmaiposnt3 ehchsoﬁ%ﬁglﬂghéchg@ékggc%l nds efinformation in
total (000 to ill in a notation system ﬂHH ﬂ% of h
grid lines 8a and 8b is defined as a virtual grid 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 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. In
this drawing, by arranging the informaticn dots in eight
directions rotated clockwise 45 degrees by 45 degrees
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of 2, three bits). [0107] In addition, in Fig. 15, by having the distance
in two stages clockwise, it is possible to define sixteen kinds of
information in total (in the notation system of 2) , nanely, the

i nformat i oRoGh7fefey to 1111 (four bits) . [0108] Fig.pdos&SisWooshie case
that a plurality of information dots 3 is 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 thereents bitsrcgar ke dafd nediql Niakhes, WIS, thiohgnPagad bl e to
define the bit information clockwi se with the dot positioned in a

vertical diirentd brydied eolimed iasitheofsibllebtb.de FOA0Y i hy. kilWdshows the
case that there are two concentric circles and 16 bits can be defi ned.
Thus, it if posgoiriadiew idefriotalt HO Wasb aAlduihsa ofotad Dometyonemi t h
respect to aone virtual _%ri d point 13. [0110] Fig. 18 is an explanatory
view for Pl ot rdt¥eg Bitedadi ng order of the information dot 3 by an
opti cal ria%i g nmeans. In the drawi ng, the encircled nunbers 44 WO
2007/ 00499 / SG2006/ 000185 are used for a conveni ent purpose and the

dot pattern ispasdhigsthated (0P 08, YR ASGRD HACLLEE 31,1011
two stages clockwise, it is possible to define sixteen
kinds of information in total (in the notation system
of2), namely, the informationof 0000 to 1111 (fourbits).
[0108]

Fig. 16 shows the case that a plurality of

"information dots 3 is 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. In 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.
f0110]

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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In Fig. 18A, at first, reading the information dot for each virtual grid
point along a reference grid line 7c at a left side in a | ongitudinal
direction (the encircled nunbers (1) to (3)), then, the virtual grid
poi nts 13 wo 280764664 grid line 8b in a longitudinal dirgetd®osoeé®sread by
rotation fromthe above (the encircled nunbers (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 the grid
i ne 8b i ¥heubedgifoudianaiondigrecdn bnpuk potslkee aalbweh €Xpb angs tearnhonever,
it is obvious that the order of the grid for arranging and readi ng the
i nformati oh® nd§ Bélarsinated | ynsBios[ LB tFiy3C19nshpowstacexanpl e t hat
t he key dog f #’i arranged on the virtual grid point 13 on the reference
911) ce

grid line of the reference grid point dot 4. The key dots 2 are
nce to the virtual

i d paint 13 afh Red Hhfe = Hoeriibn i alberhEncb gF A i Pedrs, [ 0114)
b Shesr it T TR 8 D) BB ReCapie P e,
illustratimg £ seadirhg siRidoth 0f 1B iRRRRI] 08 deb+3 JBy USLEH9 @

encircled numbers (1) to (3)), then, the virtual grid

points13onanextgridline8binalongitudinal direction

are readbyrotation fromthe above (the encircled numbers

(4) to (6)). Thus, reading for each virtual grid point

13 is carried out in series.

e [0112])

The reading for each grid is carried out by rotation
fromleftofthegridline8binthe 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.
ThekeydotsZarearrangedonthepositiondeviatedupward
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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di fference nmethod. Hereinafter, the nunber surrounded by a square in the
drawing is represented by [ ] and the nunber encircled in the drawng is
represented by [0116] In other words, in Fig. 20, the value [1] is

repr esent agobyo7804944f f €r ence between the val ue of the ypdifsenimioboass dot of
(4) and the value of the information dot of (1) in 4 x 4 grids. [0117] In
the same way, [2] can be represented by the difference between (5) and
(2), and [3] can be represented by the difference between (6) and (3).
Further, [M]11%] [12] are represented in the sane way. [0118] It is

possi bIe to represent [1] to [12] by the difference between the follow ng
i nformation dot8ig. [@plgw[aq exp&ﬁnat@tW qﬂﬁw_ll5pstﬂ@alnq:§ (6) - (3)
[4] _ (7) - (4) [5] =(8) - (5) §C [7] = (10) - (7) 46 WO
2007/ 0049%%5@117%(32966;39‘0@85:?1?8}nf0(m 1-0“(8;)01[9? by(wgjing (@) [10]

(13)

(ﬂQifference<method. Hereinafter, the number surrounded
by a square in the drawing is represented by [ ] and 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;

T T fo117]

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 [1] to [12] by the

difference between the following information dots.

[0119]

{11 = (4) - (1)

[2] = (5) - (2)

[3] = (&) — (3)

[43 = (7) - (4)

[3] = (8) - (5)

[6] = (9) - (o)

(71 = (10) - (7)
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[11] _ (14) - (11) [121 = (15) - (12) By using such a difference nethod,
plural different dot patterns can be generated wth respect to one true
value so as to inprove a security. [0120] (Explanation of a direction dot

in GRID1) woewaeeuse described Figs. 1 to 20 mainly expl@idhessRbagxanp! e of
a dot pattern proposed by the inventor(s) of the present i1nvention. In the

foll ow ng explanation, the case of defining the direction of the bl ock by
t he direc{ion dot without using the key dot 2 will be described in
detail. [0u®h]= Kids. 2148)and 21B show the exanples that a direction dot
21 is arr d on %he prem se of the dot pattern in GRI Dl described in
Figs. 1to _[61 i]' 167 % hi s exanple, the information is defined

dependi ng qj'oM/ evi ate the area surrounded by the reference grid
poi nt dot gLfron1EEgycenﬁﬁgp point. Accordingly, the information dot 3 can

be arrangquqn==tg§4§IL gr4id areas, however, the direction dot 21 is
arranged only on X 3 pieces of center grid areas. 47 WO 2007/ 004994

PCT/ S&2006/1300185¢1§9123](1@n the area where the direction dot 21 is
arranged, the direction dot represents the direction and the

Byusingsuchacﬂfferencemethod,pluraldifferent
dot patterns can be generated with respect to one true
value so as to improve a security.
[0120]

(Explanation of a direction dot in GRID1)

The above-described Figs. 1 to 20 mainly explain

T TanTexample of a dot pattern proposed by the inventor(s)

of the present invention. In the following explanation,
the case of defining the direction of the block by the
directiondotwithoutusingthekeydotZwillbedescribed
in detail.
[0121]

Figs.21Aand2lBshowtheexamplesthata<ﬁ1ection
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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i nformation being positioned deviated in the horizontal and vertical
directions fromthe central point. In other words, in Fig. 21A it is
known that this block is upward because the direction dot 21 is arranged

at the posybifpmedeyi ated upward (a + Y direction) frogtdiSesRnégs- 'n the
case that this direction dot 21 is arranged at the position deviated
downward (a - Y direction) fromthe <center, it is know that this block is
downward. In the same way, when this direction dot 21 is arranged at the
position de¥1dBéd to the left (a - X direction) fromthe center, it is
known that this block turns left, and when this direction dot 21 is
arranged at theOpokheidfedatisredhs ditkerightddia2t Xsdireshiyea) fromthe
center, ittﬁes known .that this block turns right. [0124] |In addition, in
the grid arta DHhEFTiREN dHe TePFREENSS ddte Xirehsionf emmatilen i s defi ned

by maki ng ; I ion,dot deyjated into, an oblique direction from the
central p&%{&%fgghe?%%ﬂg(ﬁoﬁ%hﬂPﬁ& {REiatecoipatiohasl gertailbed as

above, so et Xpk is reaf, is herein omtted.. [0125] Further,
such a griad ar ea ﬁg\?ﬁngkgagittﬁ%erhrstegﬁom%}}ee&ein 1 BpdRdar d IProtieRat of the

R A e L O e
the direcbiesmwiot th2l dilrere then didteetii 08 &0k ahgedr saN98d Al i d Sogenter, and
deviated upward (a + Y direction) from the center. 1In
the case that this direction dot 21 is arranged at the
position deviated downward (a -~ ¥ direction) from the
center, it is known that this block is downward. In the
same way, when this direction dot 21 is arranged at the’
position deviated to the left (2 — X direction) from the
center, it is known that this block turns left, and when
thisdirectiondotZlisa:rangedatthepmsitiondeviated
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
the direction dot deviated into an oblique direction from
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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when this grid area having the different directional standard is arranged
in the other area of the block (the direction area) , it is possible to
define the direction of the block due to this arranged position (refer to

Fig. 40).wbnooadelioés on, providing plural grid areas hagingodstgogs f ferent
directional standards, the direction of the block can be defined due to
its arrangenent node (refer to Figs. 34 to 37). In these cases, only by
arranging ,the grid area having the different directional standards, the
direction 6¥1¢nérbfoekeeanhpeedehiendd rest tdratdatt 21 sinotredmgyd)have to

conformthcg%nforna}tlion dot 3 arranged at this grid area to the direction
of the bl 6tK-*19fi shGittopk Haddhre phir ¢t denae f the atir¢ou26h ddhus, by

arrangi ng 4-he,| rati.on dat 3 in the horizontal and vertical directions
on the di rztelct%ihdeﬁr gﬁ‘gdlﬁﬁ&dﬁdr%ﬁl@qnést RELRROGEEI BhsdetnBern 2Rd obl i que
di rection x4 he, pLhet. s ar | . spac operty ,.of the reference
grid point is notggagérilgl %ZL% Ztg%ﬁgg% ﬁ‘%lr?e CﬁTE{ SPEt ALEREE MM poi nt dot's

4 is devi attethdled 1o atr*learl‘fé(dqq{ the LGS QLe, EE {ﬁep@f?ﬁgl ﬁ_]%(e) si npl i Ty

the reading algorithmfor the dot pattern. In ad i'tron, Or mat i on
dot 3 candiceartihogedras) | tit Sd RJNEbOENESIdON AL 8y e %ﬁﬂé@ﬁi&%e .
direction of the block can 49 WO 2007/ 004994 PCT/ SG2006/ 000185 e defined
wi t hout s&E&rFhedhheckitué irfoot hasi anrdayed poktittler (revenr woen §he
direction dot 21 is arranged, the infornmation can be defined by the anmount
of deviatﬁgﬁ' In addition, providing plural grid areas having
the different directional standards, the direction of
theblockcanbedefinedduetoitsarrangementmode(refer
to Figs. 34 to 37). 1In these cases, only by arranging
M‘thegridareahavingthedifferentdirectionalstandards,
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
directicn 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
thereadingalgorithmfbr1ﬂuadotpattern. In addition,
the information dot 3 can be arranged as it is 1n the

directiqn area, so that the direction of the block can
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‘fromthe central point (the length fromthe central point) and the
informati on dot 3 can be used also as the direction dot 21. [0127] Fig.
47 is an explanatory viewillustrating a determnation algorithmof a

di rection ahoashesyn i nformation dot. [0128] Upon deiqidabifob@gs of the
direction dot 21 and the information dot 3, the follow ng procedure wl|

be carried out. [0129] (1) s = 110 - 121 is calculated. [0130] (2) t =

113 - 111 55 calculated. [0131] (3) s - t is calculated. [0132] (4) If s
-t is not”fedefingd #ipheddt eadnetii vahgethp, inlfewoit isn desergined to be
dot, and if s - is less than the predeterm ned val ue p,

an infor
t he dot mlaEIs nl?%fm%‘é%nt@%té‘edfjﬂé@tqwlﬁ@tot P0188]arSpecgkflicahky, in the

case of thtf n - 50. WO 007/004994 PCT/ S&2006/ 000185 = 110 -
121 - 113 - J&t%ﬁ ci‘? Pe PEFingd by bharamoustalifi steadiathendot is the

informati &&cﬂ@ﬁhe[cpélrgél'al point (the length from the central point)
andtheinformationdot13canbeusedalsoasthedirection
dot 21.

[0127]

Fig. 47 is an explanatory view illustrating a
determination algorithm of a direction dot and an
information dot.
f0128]

Upon determination of the direction dot 21 and the

information dot 3, the following procedure will be

carried out.

[0129]

(1) s = |10 - 2] is calculated.
[0130]

(2) t = |13 - 11] is calculated.
[0131]

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

(4) I£ s -~ t is not less than a predetermined value
P, the dot is determined to be an information dot, and
i1f 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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In the case of Fig. 47B, when s - t = 110- 121 - 113 - Il I =0, 0 <p are
established, the dot is the direction dot. [0135] Further, the value of, p
can be arbitrarily set and it is preferably around 120 pi xel 2, however,

this val uewohes7/agded i Mted to this. [0136] Fig. 21A shiomscigoshbsask forned
by nine pieces of grid areas (3 x 3 = 9) and Fig. 21B shows an exanple

that the blocks are arranged two-by-two in the horizontal and verti cal
directions. [0137] Figs. 22A and 22B show t he arrangenent order for each

grid area=ﬂfIImehim@brnaitgn_dgg13=Cqupquﬁgpng|Iéo_F}?§.>2 A Egd 21B. The
arrangement order of the information dot 3is not linftedt This. [ 0138]
(GRI D3: artrHfehbahedxamblee adt disethieod didma i gs. 433A and 23B show t he
case that the direction dot 21 is applied to the other dot pattern

(CGRID3) . Tﬁ%%@] In GRID1, the information dot 3 is arranged in the area
surrounded by fgur reference grid point dots, 51 WO 2007/004994

PCT/ SG2006/ 000185 “R8wed&e, oifn F&mI-DA, 7B hevhierti os matt on HO® 3 12|arranged

also at t bosijtign of the reference grid point. In this exanple, it is
possi bl e tlg%ar (rizrlger e~ & 58 €557 ot ShAd, thedotis thedirection

dot.

[0135]

Further, the value of p can be arbitrarily set and
it is preferably around 120 pixel 2, however, this value
is not limited to this.

[0136]

Fig. 21A shows a block formed by nine pieces of grid

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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wi thin the block focusing on any reference grid point. [0140] In
the reference grid point located at the |ower right of the upper

area anong 16 pieces of grid areas (4 x 4 = 16) is defined as the
arr angenenyo 20h@6000f the direction dot 21. Wien the did@chiRBofsd
at the positions rotated by 90 degrees around a
24 of this block (23a, 23b, 23c), the direction dot 21 cannot be
information dot 3 is arranged in the sanme direction as

arranged at this place,

center

determned if the

Fig. 23A
left grid

21 is

t he directi har.i t.al cvertical . _di i )... Jherefore,
there is %"%%s"%ﬁ{ﬁ ?%it(élé?ﬁ%f q{1#1%c'{r;lld“?orrec |%%go(#6€%el%%o%{§%%%%c%tl Yo defi ned.
Thereh@r & &t 108 £f ehenee s ch PO 1 Qt B nlethan 14 e 84 rangenent
pl ace of the diréction dot 21, the information dot is arranged in the

obl i que dekaeiile). itTher bys ikl HEeOARS RALY tiHe SEafLd: 1de b ect i on dot
21. [0142] In Fig. 23A it is defined that this block is upward
dot is arwangec &het hd qpasifidonsoigtde ahyectFomendat g21,d manelty.,
is arranged upward fromthe reference grid point in this draw ng.

[ 0141]

52 WD 2007P344994 PCT/ 8G20061000155 However,

limted to that_ the direction of the block is defined at the dot

itsel f,

and as hdwd i nZ R stBrakei§ramee grid point located at

the lower right of the upper left grid area among 16 pieces
of grid areas (4 x 4 = 16} is defined as the arrangement
place of the direction dot 21. When the direction dot
21 is arranged at this place, at the positions rotated

by 90 degrees around a centexr 24 of this block (23a, 23b,

23c}, the direétfgn dot 21 cannot 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 a possibility that the
direction of the block cannot be defined.

01417

Therefore, at the reference grid point other than
‘the arrangement place of the direction dot 21, the
information dot is arranged in the obligue direction.
Thereby, it becomes easy to search the direction dot 21.
{01421}

In Fig. 234, it is defined that this block is upwaxd
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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t he present enbodi ment is not
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direction of the block can be also defined by arranging the area where the
dot is arranged in the horizontal and vertical directions at the upper
left in the block itself. 1In this case, it is not always have to conform

the dot agxhap@EREwb) this area to the direction of th it maybe
arranged in the right, left, and |l ower directions frgPrr(?'bf e ?i@glﬁgnce grid

point. Thus, by arranging the area for defining the information in a
different directional standard fromthe other information dot 3 (a
direction area Bbaeviart hitse dideatirn®remseaidéar thenotnf opyation dot 3 is
arranged in the horizontal and vertical directions of the reference grid
poi nt, andf®t the disschdwmeft Hehé Nb Bosectisngemindd oft thgegribd line in
the other areas,as the reference grid point, the dot is arranged in the
obli que diffEttTHRT ats&ldredetdras neowposin itonisndrheillockha advance,

the directy. .t he |.ock .can be defined. In other words, if the
direction d'lgr%ecgng a ?Ebteﬁ‘? £31 e Fiper defined s i oekgisg upward.

I n additi @pe SiRCE diirection, of the blgock can be defined only at the
ar r angenent eplgélsc%(eé1 g?lré?ﬁ lstﬁlgr&e%lTQ~ 1T HE-OFPEEL oh Hhedoabgontad #Afor mati on
dot 3 of whixxiadeaildhs: di [ r may .be arranged in_any
direction fromthe ref erelﬁ%:r({fétrti ep%p%tae%%?%tijfgit?‘% gioﬁﬂ%itr%%ijfon

011 Srort artemishe iaeriy ioniot Lo B0t ns3 ORI 90k | on o

21 can arranged in this area to the direction of the block and
itmaybearrangedintheright,left,andlowerdirections
from the reference grid point. Thus, by arranging the
area for defining the information in a different
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
is arranged in the oblique direction) at a predetermined
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
can be defined only at the arrangement place of this area
(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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be discrimnated fromthe arrangenment direction (the oblique direction) of
the information dot 3 to be arranged in the other reference grid point in
the direction of the direction dot 21 (the horizontal and verti cal

di recti onsyoaodieweyEr, as shown in Fig. 23B, the presegirs@iRagdigent i s not
limted to this and due to the length fromthe reference grid point, the

direction dot 21 can be identified. In this draw ng, only the distance

bet ween the direction dot 21 and the reference grid point is set |onger,
and the dixtance between the information dot 3 at the other position (23a,
23b, 23c) and the reference grid point is set shorter. [0145] Fig. 24
shows t he dbb44} descri bed case that two dot patterns in GRIDS are
configured in the horizontal and vertical directions, and Figs. 25A and
25B show the afRad@g@ibarner dar Fof .t A3A| nfbendtirentdoin dotortespanding to
this. [Olgg%ciAlso in the case showmn in Fig. 24, the area where the dots

are arran %F%ﬁﬁ@???F&ﬂyﬁrqmgﬁbeaﬁéﬂ&ﬁqeanﬁe@it@ﬁ§ﬁQnNﬁtm@ ref erence
Bl ook, ¢ BB AL G O U € oY SRR v AL L GRRTY Péch D55 W POBY/ 004094
T SCO00SHOES, S B ZEAAY 0 208, RIS SHRIR 1P e
the direction dot 21 (the horizontal and vertical
directions). However,asshowan1Fig.23B,thepresent
embodiment is not limited to this and due to the lenath
from the reference grid point, the direction dot 21 can
be identified. 1In this drawing, only the distance
betweenthedirectiondot21euuithereferencegridpoint
is set longer, and the distance between the information
dot 3 at the other position {23a, 23b, 23c) 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
arrangementordercﬁftheinformationdot13corresponding
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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in the dot pattern by GRID3. [0148] Thus, by arranging the direction dot
21 at the center of the block, it is possible to freely arrange the
information dot 3 in horizontal, vertical, and oblique directions on the
ot her gri dwpizniz®e49$0149]. Figs. 27A and 27B correspondpdosdo@iongdA and
26B, respectively, and they illustrate the arrangenent order of the
information dot 3. [0150] (CGRID4: arrangenent exanple of direction dot)
Figs. 28 to 33 show the case that the direction dot is further applied to
the other HOt4pattern (GRID4). [0151] In Fig. 28A on this dot pattern
(GRID4), the reference grid goint dots 4 are arranged at even intervals

on lateral gridfESned PBReRAdF2E8B 46 Fhappeneandampier tisiteshefl the
dots 3 are arranged centering on the grid

bl ock, and,i i nfor [
poi nts otg%%P% %%09h$§%r§?e+%n%%Fa@9?€ pbi e deengerr efpebeilvkbygk [ 0152]

On such a idptypat FeLn t. the are a predeterm ned reference grid point
at the next |evel OF g%&ﬁﬁﬁ%ﬂb5r$%95§5 WO 2007/ 004994 PCT/ S62006/ 000155

line 28c lgupded at the md point between the upper and |lower grid |ines
28a and 28b, the information dots 3 are arranged in the horizontal and

verti cal mremtTDﬂSAﬁ?ngangingthedirectiondot21atthecenter
of the block, it is possible to freely arrange the
information dot 3 in horizontal, vertical, and oblique
directions on the other grid pints.

[0149]

Figs. 27A and 27B correspond to Figs. 26A and 26B,

respectively, and they illustrate the arrangement order
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]

On such a dot pattern, at the area of a predetermined

reference grid point at the next level of a central grid
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this reference grid point as the start point, and this area becones a
direction area 2la. [0153] At this direction area 2la, the directional
standard of arrangenment of the information dot 3 is different from that
of the refwbene®edhd d poi nt bel onging to the sane grigeddd¥gesdobis®t her
words, the information dot 3 is arranged fromthe reference grid point to
the oblique direction at the area of the other reference grid point. On
the other hand, at the direction area 2la, the information dot 3 is

arranged ihirhe2Borlaoatal andchuentdicebidirgst iyaRs Eh@ﬁhg?%rrsk%fence grid
point. [0154] Thus, in the case that the direction area 2la is arranged
at the uppe?¥srderiiithines temend @ siche thent halo rngri toh ide: 28Cariet i S
possible to identify that this-block is upward. [0155] At the direction
area 2la, 1FePEFGrRATIGHha6E 29ntEdnabd ve bitradi d yractangedushnghe

hori zont a'tﬂg yertical directions, however, it is obvious that the
direction dot- Z1°TRTERCE e PO tarda U SR bep @t fhingedd bhing

conformed 4,0.4 hg.di ti.on,.0 e block. [0156] 56 WO 2007/ 004994
PCT/ SG2006/ 000185 bitn%%a&dﬁ%%%%g%ﬁnt RESFadetdhat the direction area 21a is

provi ded qroidmwe;central grid line 28c, the dot arranged in this direction
area 2la shows the direction
Atthisdirectionarea2la, thedirectional standard

of arrangement of the information dot 3 is different from

that of 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 6£hefAieferéﬁce grid]poinﬁ.

On the other hand, at the direction area 21la, 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 21la 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
directiondot21inthisdirectionareaZlamaybearranged
being conformed to the direction of the block.

[0156]
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of the block as the direction dot 21. [0157] |In such a dot pattern
(GRID4), when the position of any grid point is determned to be the
direction dot 21, the information dot 3 of the grid point in line synmetry
around t hewgemizloadeeQrid line 28c located at the md poidiiscbiiodfseh the
upper and lower grid lines 28a and 28b is differently arranged fromthe
direction dot 21. In other words, the direction dot 21 is arranged being
deviated fromthe grid point in the upper, lower, right, and |eft

di rections, and;at rid it | | he Y W .t hat | d point,
the informati oﬁ%o?&ggfgogfrgﬁggé]é Ejeév%%t%%xfn:gfr‘ngt ﬁ}e%te%ﬁldﬂgoé}%éi n the

obl i que dinectionrotHdes] ofNtadCle ol PAEI 8T D1 AERLRY),, SidCfothe
reference grid points 4 are arranged at even intervals only on the upper
and | ower agrriathdddes 28d s28d r28tidhe donP tUdinals tlid ealdeit Dént hi s bl ock
can be identified. Next, the region where the dots are arranged in the

obl i que @ifr édtd dnlankl &he thengliwekhabndidoéctzilan at their symretry
positions with reference to the center grid line 28c, respectively, is
searched. {fHé@7dot in the 1longitudinal direction which is searched here
becomes the direction dot 21. 57 WD 2007/ 004994 PCT/ SG2006/ 000185 [0159]
Fig. 28Bis a Vi®twRbwrngotnBastated tERI P hb bV BERs thgs PAsdcdri®Rd above

are arrang%dahg B%E%'LSEnE”iQOQE%%@%@ned to be the direction dot

21, theinformationdot 3cofthegridpointinline symmetry
around the central grid line 28c located at the mid point
between the upper and lower grid lines 28a and 28b is

differently arranged fromthe directiondot 21. Inother

words, the direction dot 21 is arranged beihg 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 obligue 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 obligque
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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and vertical directions. [0160] In addition, Fig. 29A is an explanatory
view show ng an exanple of how to arrange the information of this dot
pattern (GRID4). According to this exanple, the information is defined by

the differgpeghgmeeach dot. In the present specificafdOdhaodsoodiss assunmed
that [1] denotes a nunber 1 surrounded by a square in the drawng, and

(1) denotes an encircled nunber 1 in the drawing. Here, for exanple, the
first information [1] is defined by a value nade by subtracting the val ue
of the infjormgpgjon dot 3 located at (1) fromthe value of the dot 3

| ocated at (4). As shown in the drawing, only the grid point on which the
direction dot 2Bips 28Bangadviswndiowsed t1as sthea d rhermalibon deks3,

however, it is possible to give a neaning of the information to this
directi on ddofiegerifped abodtief 4 ve enumnged emgp hrkildmit he lgri dzeotat. [ 0161]
In addition, in place of the direction dot 21, as described with reference
to Fig. 28Rdiferkigpdi ddFagistonshe information dot 3 may be arranged in
this area {%S_LG& he direction area 2la. [0162] The upper drawing of Fig. 30
shows the 'Yafe’ that 58 WO 2007/ 004994 PCT/ SG2006/ 000185 the bl ocks of the

O o Mo Son 23 AL SRS DL L o e, Dt oot 2
shows thean example of how to arrange the information of this dot
pattern (GRID4). According to this example, the
information is defined by the difference for each dot.
In the present specification, it is assumed that [1]
denotes a number 1 surrounded by a square in the drawing,
~and (1) denotes an encircled number 1 in the drawing.
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 21la.

[0162]

The upper drawing of Fig. 30 shows the case that
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calculation of this value. [0163] Figs. 31A and 31B show t he exanpl e t hat
the direction dot 21 is arranged at the center of the block in the dot
pattern by GRID4. [0164] Thus, by arranging the direction dot 21 at the

center ofwbhhsBb@ek, it is possible to freely arrangepdiodsibfgsrati on dot
3 on the other grid point in the horizontal and vertical directions.

[0165] Figs. 32 to 33 show the arrangenent of the information
corresponding to Fig. 31. [0166] (GRIDl: Mdified Pattern) Figs. 34A and

34B def i nechidibladickecs f ahedot et Dekshemnyi Ky ighangre & benaktangenment
direction of the information dot 3 only of a specific grid area (the

di recti on treadythwehéndahepditctreravrof a1 henbl oek tdenfl glirsskt bynsi,ne pi eces
(3 x 3=9) of the grid area into the arrangenent direction of the other
grid area {dtRecHiveérisonndriehdy onwe heloripate &rfiof 3GREPows] OB67] I n

ot her words,. in FJEJ;_; 34A, the information dots 59 WO 2007/004994

PCT/ SG20067°0001835 1810 &fe Hrang@Y"En the horizontal and verti cal

di rectionsmlfdgé)fnthe centers of a left lower grid area 34a, a center grid
area 34b, and a left lower grid area 34c, respectively,

Figs. 31Aand 31Bshow the example that the direction
dot 21 is arranged at the center of the block in the dot
pattern by GRID4.

[0164]

Thus, by arranging the direction dot 21 at the center
of the block, it is possible to freely arrange the
informationdot 3ontheothergridpoint 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)inthedotpatternoftheblockconfigured
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 GRIDI1.

[0167]
- In other words, in Fig. 34A, the information dots

59



and in the other grid area, the information dot 3 is arranged fromits
center to the oblique direction. Thus, by arranging the grid areas 34a,
34b, and 34c, it can be recognized that this block is upward from a shape

of a tri apghaeaenecti ng these grid areas, nanely, a pdd@hicdgo®d an apex
34b with respect to bottomsides 34a and 34c. [0168] Thus, it is possible
to define the direction of the block depending on the arrangenent relation
(here, a triangle) of the grid areas 34a, 34b, and 34c (wherein the

i nfor mat i ohadet ar3aagedinabtgetds Ddhbelraseriersichd dhesboibgantal and
vertical directions), of which arrangement directions of the information

dot 3 in tf(@mmlo%lceiﬂeer;haa@@dleﬂteﬂelmyer tird d afreram@liagnadeénBeean be
arranged in the all grl d areas in the block without sacrificing the grid
area for tgrfél%éfeéo% b @reby ledfily iheer i id a34B 3hovws adrestarvelyhat the

bl ocks sho Egg are connected two-by-two in the horizontal and
vertical &% d’i‘o P Zit‘ﬁﬁ gIFJr%saIQSA E3Mlo 2 3’5‘Bf%ﬁ'69\/tﬂﬁ@ stodt 3 that the

20071 00498 T SIOT BEOTIEN CTDLAL] PIL L HEAE U S ok Rt cal RBRrof Fi g,
34A. In the dotraP@iLEr RnQf gtrll% bJPé%(s cggrggsgqbgf 246 P ceslgfcgrl d areas
be recognized that this block is upward from a shape of

a triangle connecting these grid areas, namely, a
relation of an apex 34b with respect to bottom sides 34a
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. 35Aand 35Bshowthe state that the information

dot 3 is arranged corresponding to Figs. 34A and 34B,
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(4 x 4 =16), the information dot 3 is arranged fromthe center of the
grid area into the horizontal and vertical directions only in specific
grid areas 36a, 36b, 36¢c, and 36d and then, these grid areas are chanted

into the wbheroddd area (wherein the information dotpcdogfoo@pged from
the center into the oblique direction). In this way, the direction of the
block is defined. In this block, the grid areas 36a, 36c¢c, and 36d are
linearly arranged in parallel with the bottomside and the grid area 36b
is only pridi¥Uded. Accordingly, it is known that the direction of this
block is the protrusion direction of the grid area 36b, nanely, upward.
[0172] FurtherFipig3636R: shoadithestbee ahatig.hd4Bl.ocke thkownti n Fi g.
36A are conqgcted two-by-two in the horizontal and vertical directions.
[0173] FPIET9%A ahhdhsrBlosdncor®csiad @t R4t PiRecieneSramifloaredst 3 is
arranged caorresponding to Figs. 36A and 36B. [0174] Thus, as shown in
Figs. 34 ﬂ% §7E T[ié%ﬂrﬁﬁﬁi%ﬂf%ﬁmth@nb@85k3i%sd%ﬁ#%%@e%yf%ﬁﬁn@hﬁg t he

i i _ i nf t,i dat. 3 into that of the oth
arrangeWE@énﬂgf%ﬁihH@ @%%hhfrégdﬂﬁggﬂﬁ) Yoy o] oﬁﬁ%?i <§§é%ﬁj%%b$/082994

grid area only 1n a spe rc grid area, theinfor _ 49
PCT/ SG2006/10QQk850n H0bn ByCan te%e%,rir@irwe@ri&_ Lbgaal begrl %665,66@?-%? gﬁg . Ele;g

the direction of the block w thout sacrificing the grld area

dot . and 36d and then, these grid areas are chanted into the
othergridarea(whereintheinformationdot3isarranged
from the center into the obligue direction). In this
way,thedirectionoftheblpckisdefined. Inthisblock,
the grid areas 36a, 36c, 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 37B show the 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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[0175] Fig. 38 and Fig. 39 show the exanple that the direction of the

bl ock cannot be defined even if the grid area is arranged as descri bed
with reference to Figs. 34 to 37. [0176] In other words, in the case of
Fi g. 38A, wobsh7eseas 381, 382, and 383 wherein the i nf@idpbisRooigot 3 1S
arranged being deviated in the horizontal and vertical directions of the
grid point are linearly continued in the oblique direction of the bl ock,
and when a line connecting these specific grid areas is also linearly
connect ed deot thecawthwerahtackedt he the egll ofr D8 4 heabl gkagannot, goe
defined. In addition, in the case of Fig. 38B, grid areas 384, "385, and
386 wher eitP¢ HEL 19 bi ARt ¢ Bt otb Bodk warrlangeds abei ng cderyj ahedgira dt he

hori zontal and yertical directions of the grid point are linearly

conti nued 343 heCHppde kit do%er directions of the bl ock, so that the
direction[§g%§2e bl ock cannot be defined. [0177] Further, in the case of
Fig. 38C, qri reas 387, 388, and 389 wherein the information dot 3 is

e, on IR 4 1, PO O BB o SEhoss” T
(For oxanpe, 306" S5 TR0 TRER BY-h QU360 M Byt A0 £580 {EsS" 56°
that the hbireck id setfaggea0ksbedafd N8y (Fhehereference to Figs.

34 to 37.

[0176]

In other words, in the case of Fig. 384, grid areas
381,382,and383whereintheinformationdotZBisarranged
beingdeviatedjjlthehorizontalaﬁdvéiticaldireétions
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
beingdeviatedjx1thehorizontalandverticaldirections
of the grid point are linearly continued in the upper
and lower directions of the block, so that the diréction
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
beingdeviatediJ1thehorizontalandverticaldirections

of the grid point configures a triangle. However, the
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is a possibility to recognize a block B5 by error) and is cannot be
determned if its direction is upward or downward. [0178) In the sane
way, in Fig. 39, aline grid areas 401, 402, and 403 wherein the

i nformati apodRlndeds arranged being deviated in the %]i%fﬁg&%ﬁg\;\ig\?er he

vertical directions of the grid point configures a trian
figures made by rotating this triangle by 180" degrees (for exanple, 404,
405, 406) appear across blocks B3 and B4, so that there is a possibility
to recogniZeduhesphade bB5 natiating ubi sathlieeky 10f i1gy ned b yabyreekor, the

bl ock cannot be defined correctly, and it cannot be determned if its
direction {CTBREFP 15 d8Rnvas 4. SBOITOB IR §9240¥93 5 appradi 4cedsexanpl e of
a dot patEﬁ&Q: %GRID%@ %fscribed with reference to Fig.23. In this

drawi ng, the 7ot erréhEBadr FRedol otk ddtse UE granet pegadf iagdevehernat erval s on
the grid liin ' ' the oguter .circunference of the block; the grid

| i nes conﬁé%%i%gggééiggggfePeﬁggogﬁ%fﬁxﬁ:Hl?R%sBﬁ-@% ¢RECKHOr #2Ent al and
vertical digr @Gld e r ;o & umi n hat the intersecting point
of the grid Iinégpfd@%edgEﬁgggggvjSQEdgééog% ,c%&§QN%ﬁ1%RW?BﬁnB£d by four
virtual gdicnpaisrds 63 WO 2007/004994 PCT/ S&006/ 000185 is defined as a

grid area. The information dot 3 having the length and the direction (the
vector) i40arBdnged with reference to the center of this grid area. Then,

In the same way, in Fig. 39, a line grid areas 401,
402, and 403 wherein the information 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 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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with reference to the virtual grid point, the information dot 3 is
arranged. Here, with respect to the grid area, only in an upper center
grid area 411, the information dot 3 deviated fromthe central point into

the hori zaghao7ash vertical direction is arranged, angidgbliRefther ogrid
area, the information dot 3 deviated fromthe central point into the
oblique direction is arranged. In this case, it is known that this block
is upward fromthe arrangenent position of this grid area 411. [0180]

Thus, the 8 rdsefimadads thigs ikl eekacanohe identiddeth QﬁP@@thgi?l% where the
grid area 411 having the information dot 3 arranged in a specific
direction §&e hepahdednich tife il oektipA18the AS clasey i bedaabaugedt is al so
possible to identify the direction of the block only fromthe place where
the grid "l BaieEencre tei tast icomtareaf stiats amged anethe Theack. [0182]
I n ot her V\Dj!’td?s, |cfn the case of Fig. 40A, only in the grid area 411, the
direct i onal® st AFd& P bFe Hret B8tV L B v ahgerfehp oilg t heh o format iand verti cal
directiong,¢ S0 that it can be said that this grid area 411 is the 64 WO
2007/ 004994 P%Tf%é%_’é%)’@&%{ﬁsﬁecﬁeﬂe&’ﬁ &L Ct 35S gRifhrEeease, since
this diresimn Af o I 808F0er grid area 111, the information
dot13deviatedfromthecentralpointintothehorizontal
andverticaldirectimnisarranged,and:hltheothergrid
area, the information dot 3 deviated from the central
point into the oblique direction is arranged. In this

case, it is known that this block is upward from the

axiéngeﬁént‘ﬁééitioﬂ_af this grid 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,ji:isalsopossible1x>identify
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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at the upper center, it is possible to identify that this block is upward.
Further, in the case that the grid area 411 is deened to be the direction
area in this way, it 1is not always necessary to conformthe information

dot 3 whiwh sb@oddesanged in the grid area 411 to the didg@edh@oogd the

bl ock. Therefore, within this grid area 411, it is also possible to
arrange the information dot at the vector end point, nanmely, left, right,
or the lower direction using the central point (the virtual ref erence

poi nt) as dheestaithh paigd. [0184] 1In addition, it is obvious that the
information dot 3 to be arranged in the grid area 411 is defined as the
direction Ho1821. In this case, it is possible to define the direction of
the bl ock due to the direction fromthe <central point of the grid area
411. In this cad® thhe caped sieee 4hi svddme dthieo ol iarrect iena eknakd S

arranged na% be | ocated at any place in the block. [0185] Further, Fig.
40B shows 1hél& BPBGt‘fh‘éeBFﬁéklerﬂow@oasmh:lg toadAeartd fonmedt el iswo- by- t wo
directions. [0186] Figs. 41A and 41B show

in the horizont al rt|
t he arrangenent%‘ 3% %EP%EJEGD?PGDQQQ& Pert $drnoesichates
informati om dofs 33L94L spgng 0 ki, AOA and_ 40B. 0187 | . 42A
shows the dot pattern gescn%eghE Crion dreain this wa

is not always necessary to conform the information dot

3 which is arranged in the grid area 411 to the direction

of the block. Therefore, within this grid area 411, it

is also possible to arrange the information dot at the

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

dlrectlonu81ngthecentralp01nt(thevartualreference
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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reference to Fig. 40A by the block conposed of 16 (4 x 4 = 16) pieces of
grid areas. Fig. 42B shows the state that these bl ocks are connected
two-by-two in the horizontal and vertical directions. [0188] Since the

di recti onalyosh@nsasd of the dot arrangenment is the hogdgabsaloosggl vertical
directions only in the grid area 411 also in Figs. 42A and 42B as sanme as

t he above-described Fig. 40A, this grid area 411 can be deened to be a
direction area. [0189] 1In this case, since this direction area (the grid
area 411) isfarmatgech atot & QositspBashoMN i Higs. 426n ahl 4$ppossible to
identify that this block is upward. Further, in the case that the grid
area 411 iE0HBéhed to be the direction area in this way, it is not always

necessary to conformthe information dot 3 to be arranged in the grid area
411 to the dire&ti%n ‘AP t HeoBFobke drierrdbrernwdesiaribed gitd area 411,

it is al soﬁ%f)ssi bl e tto arrange the infornation dot 3 at the vector end
poi nt, nanet§FSPEF EOr FdRt, ‘o2 tie Ghendrl ok eeonpasesi of tlife (dcent r al

2007/ 004964 “PLF] SBITOET DOOLEE T EHR <534 i 25P SRORAENEOSY P ARGeent o der
of the i nfuramttRasdol, 13 008 r§§@°8g-hﬂgctt%c{:i&?o-égé‘t%%d i4n28c'he [0191]
horizontal and vertical directions.

[0188]

Since the directional standard of the 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
necessary to conform the information dot 3 to be arranged
in the grid area 411 to the direction of the block.
Therefore,withinthisgridarea4ll,ji:isalsopossible
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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Fig. 44A is a nodified exanple of the dot pattern (CGRID4) described with
reference to Fig. 28A. In this dot pattern, the infornmation dot 3 is
arranged at the position deviated fromthe grid point in the horizontal
and verti cgb 26i7f064b64 ons only in the predeterm ned areapcddboostiafisi N t he
other grid points, the information dot 3 is arranged at the position
deviated fromthe grid point in the oblique direction. [0192] Thus, by
differentiating the directional standard (the horizontal and verti cal
directions) for Fagsangidaganthes s nfloswathien s rdain ferdié 90 d e i NfOLFRL i on dot 3
inthe other grid points (the oblique direction) defining this area 441
as the dirdti?oR2bier, dot i3 qosss spentidngecagriizes . theadhhacuben of this
bl ock (herﬁ%L ﬁard). [0193] The information dot 3 to be arranged in this
area 441 fag arranged at the arbitrary position within the horizontal

grd verti cal pli]gggt_iggi,.however,i iit is obvious that the direction of the
| ock may be indicaté &SanWﬂa fHiSS ettt i oh ot Bottrettess t he
el A Gt RS Y A
are conneciioad At &¥n | WehieN i nlfdel | SRNEBL 3Nq vertigal gdirgctions. [0195]
position deviated from the grid point in the horizontal
and vertical directions only in the predetermined area
441, and in the other grid points, the information dot
3is arranged at the position deviated fromthe grid point
in the oblique direction.
_M"I0192]m
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
area 44l asthedirection area, it ispossibleto recognize
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,
[01924]

Fig. 44B shows the state that the blocks described
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Fig. 45 is an explanatory viewillustrating the arrangenent state of the
informati on dot 3 corresponding to Fig. 44A;, Fig. 46 is an explanatory

viewillustrating the arrangenent state of the information dot 3
correspondigdodr@odkdbg. 44B. [0196] Thus, also in the &B%%oﬁﬁs?m
pattern by GRID4, wthout sacrificing a specific grid point tor the key

dot, the information dot 3 can be arranged with reference to the all grid
poi nts. [0197 (Gt her Enbodi ment of Direction Dot) Figs. 48 to 55 will

i 11 ustrat &'tk othercamsodion®iy( sy af atthe cdincd t 08 €L -y @428k Fig. 48
defines t direction in the block of which shape is other than the grid
shape. [O1 hepiepnd adr Athgreat itedstdirefetense points 48a to 48e are
arranged. % flape indicating the direction of the block (here, an upward
pent agon-s[hape§ by a line connecting these reference points 48a to 48e is

defi ned. Then,Fgg tta% hasis of this reference point, virtual reference
poi nts 48f, 48g, and 48A “arE’ ST FRNGBALHId THev &8 1wetae07i0p4oba

S T IR oo
as the Stathngn44ﬁﬁdFi@? @@qjﬁghnéxplanatory'view illustrating
the arrangement state of the information dot 3
corresponding to Fig. 44B.
{0196]
Thus, also in the case of the dot pattern by GRIDA4,
without sacrificing a specific grid point for the key
~ dot, the information dot 3 canbe 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.
(01399]

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
connecting these reference points 48a to 48e is defined.
Then, on the basis of this reference point, virtual
reference points 48f, 48g, and 48h are arranged, and the
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Thus, it is possible to define the direction of the block depending on how
to arrange the reference point in this draw ng. Then, by defining the
direction of the block, the size of the entire block is defined. [0200]

In Fig. 48yobhenbRberence points 48a to 48e and the ipbkpicRiddpRmssot 3 are
described assumng that all of them have the sane shapes. However, as
shown in Fig. 57, the reference points 48a to 48e may be | arger than the
information dot 3. In addition, these reference points 48a to 48e and the
i nf or mat i ohnBorm3 timy hinte Anys shepesget§ athewn Lan deoi depli Hhedand a
triangle, a square, and other polygons may be available. [0201] Fig. 49
shows the B3 &iegthae dheebtboksastovinei hen&th. udBngrenepanectedativo- by- t wo
in the horizontal and vertical directions. [0202] Fig. 50 and Fig. 51
show t he c&setRAFet Re1efkspés shet bé attoaloist notd nelde éndopdhetgri d shape,
nanely, the ge%Hgmgular sg pe_and the reference points partially coincide
with the virtual' T aFePRntd 38i he Setipodihe di radtekonmrfds heaghocksh, 48c,

48d, 48e, 007/.004994 PCT/ S@006/ 000185 48g arranged in
Fig. 48 cﬁeenggg%pggt%&gtoa a/rrerf%r?%%cteh‘_e p%%?rﬁﬁaeaPﬁ?ilPttuéP_ FBférence
poi nt at theeaig. titRen, TIFTRLALL1abMN KL% POec g LB OROBL] gO,d0t 3 15
arrange ’

the size of the entire block is defined.

[0200]

In Fig. 48, the reference points 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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at the end point of the vector having each point as the start point. Then,
i n a pentagon-shape conposed of 48a, 48b, 48c, 48f, and 48g, it is
possi ble to recognize that this block is upward since 48c is the apex.

[0204] Fiwe 200%0600es the state that the bl ocks shown gdysdzbddiooRs ar €
connected two-by-two in 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 fggraptdegeanen ri§206¢ &inthesg: Shay pYShe thE LLLLERREE POI NES
are arranged at the four corners of the block. The direction of the block

3 is definediby dnéif eredticataingdershecechbontofat tthe igdwe miinen dot 3 in
the direction area 2la anong the information dots 3 arranged centering on
t he virtualheyeferencengiot 50 ,omhiechéndiorecttionaldcst antlarar ointthe ot her
information dots. In other words, only in the direction area 2la, the

i nf or mat i G ddt® 1% Pdmhgefd the veasE podiay bho dewtht dihtomst hbevi rt ual
ref erence SQcoai1 hori zontal and vertical directions, and in the

nt _into th
ot her areds;*th&Stor né"ﬂterl%rh' dot 2P R AP PRAGEFER CPR@ O SRF W 9887/ 004994

PCT/ SGZOOQ/&QO%%’SC _ Q%? tia%% ggvi at gd. fromthe. virtual reference p:oi nt into
r | g H

the oblique direction. 'l'A SIpol b R AP I REP UPrRR i TP 9RFES BHATi s

arranged athitdhe, POskt kAN upArard’ HEEEURDY s the apex.

[0204)

Fig. 51 shows the state that the blocks shown in

Fig. 50 are connected two-by-two in the horizontal and

vertical directions.
[0205] T

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, the reference pointsarearranged

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 21la 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 the positiondeviated 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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devi ated upward fromthe block center, it is known that this block is
upward. In the case that the direction of the block is defined dependi ng
on the position of the direction area 21la in the block in this way, the

i nf or mat i omodato@9eean the direction area 2la nmay be arfgmig@nisloyoigs r anged.
In other words, in this drawing, the information dot 3 is arranged at the
vector end point in the right direction fromthe virtual reference point.
[ 0207] Fig. 53 shows the state that the bl ocks shown in Fig. 52 are
connect ed R%l’byotlv\@thathé fopinzone at i abdalveeféeeahcdi poahitonatof 0208]
Fig. 54 a O&é [ 55 show the case that the direction of the block is

defi ned bg}: hige ther ¢ ok PRt | & BoY. $a, thbnderigee idimécstandar d

different f E(nﬂ"le pther directional standards in a plurality of areas.

[0209] |1 tHese Uravi FuS2"ERE REf EPENPOSIGIRE & ¢ ar ciratian)the four
f t b| di f tiat t he dj t I

ot andar d (o The- Tt usBd a8 08 1 Bk CaERGn Gbi s BXAPVENF BB Cpos (1 ons

anong t he ﬂm[fg)rmbgnlgohﬁwgr\gn c&nar&@régggv\%hggo%%i%ﬁon the vi rtual

reference point fromthat of other areas
PCT/ SG200&/f0861851 otlhese d&F e8cBO8EHLARS Ay %nd@EEBHOBQFE%nt B% ghpection

areas 2la, and then, the direction of the block is I ned t he shape

of the Ilﬁérmﬁmmlﬂgeahéae dirf eclié OB13&AS N this way, the
information dot 3 in the direction area 21a may be
arbitrarily arranged. In other words, in this drawing,

the information dot 3 is arranged at the vector end point

in the right direction from the virtual reference point.

CrO207T

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, the reference peintsarearranged
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
among the information dots 3 which are arranged centering

on the virtual reference point from that of other areas,
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2la. In other words, in these drawings, fromthe shape of the triangle, it
is possible to identify that this block is upward. [0210] Fig. 55 shows
the state that the blocks shown in Fig. 54 are connected two-by-two in the
hori zont al wande7ee@nd i cal directions. [0211] Fig. 56 spemsclhee@se that -a
reference point 4a is conforned to a grid point. In the case of arranging
the reference points 4a so as not to be symetric about a point with
reference to the center of the block, it 1is possible to define the

direction ohebbertt@ckoas tions 8 re dberbdald BRA KW dihe di 1 &k 4rea and
the direction dot. [0212] Fig. 57 shows the state that the sizes of the

dots at thearefedentenpothesdiiBactdodle fothehpldelk pat Herinehawn in Fig.
48 are larger than the information dot 3. [0213] Further, according to the
present enbddifeaPe efchheolinhechnbeaitiorivnie dheediieoct paadot, and
the refer gce dot having a circular formis described, however, the
present enbodt nent TEERBIYPFAFt et toh e AP sAvaviDoZ00FLO0UEHE shape

PCT/ SG2006/ 90 5, . and i.t is ,obvious th a.noncjrcular formsuch as a
triangle,'ég g%%a?%}agﬁ}%ﬂtﬁﬁ ﬁﬁﬂ@%%ﬁ%ghﬁytﬁé Y by etRpg2EAfE S

block is upward.
[0210]

Fig. 55 shows the state that the blocks shown in
Fig. 54 are connected two-by~two in the horizontal and
vertical directions.

[0211]

" Fig. 56 shows the case thatﬁgngfg}énce"péint da
is conformed to a grid point. 1In 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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In Fig. 58, by making only a reference dot 58a at one position larger than
the other reference dots 58b to 58d, the direction of the block is defined
by the direction in which this large reference dot 58a is arranged. Al so
W th respewd0mbdoes reference dot 58a, it is obviouspdimaizidsherishape and
the size may be changed. |In addition, w thout arrangenent of the reference

dot 58a, the direction of the block nay be defined. Further, in the case
of defining 4he dirgction aof the block by arranging such a dot having its
si ze changed, ?hlfgsgg‘étm“isst Dt ad}%ﬁérFB-yLBé forpfacdnee adorisopliet may be

the inforaedd@n,d0t 13g 1L case of defining the direction of the block
by changi ng the S 7e%0F fﬁgn¥§f%§%%998§ dor °F IwehdaPleacrificing the

informati drozaf4the information dot 3, the direction of the block can be
defined. [0215] In Fig. 59, by nmaking the size of the direction dot 21

| arger than thelsikegofs8hebothekingf eniRt i0n Gt r e-si.ze,of the
reference grid point dot 4, it is gossggfg tgi(ﬁﬁﬁ?gyd%ﬁiggﬁo?tto be the

di recti on®86t POFL t sl abyechangimg Hdhe shae périhedid eftionsggt 21 into
the size of %he ot her information dot, even if the directiona? standard of
the infor it PHlddth S A5TeRE Loame £ ashe hatoek tihe dlbfestiomyatn@l (in Fig.
59, both 8& %h%q) 73.V[)§007/004994 PCT/ SG2006/ 000185 are the hori zont al
and vertical “diredtiPhsYPiFp tdigosafeeerededemiaon ddre dBrmedts on of the

bl ock. [0236knged. also with respect to this reference dot 58a,
it is obvious that the shape and the size may be changed.
In addition, without arrangement of the reference dot
58a, the direction of the block may be defined. Further,
© 77 in the case ot JdEFiHWinGg 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
informationdot 3. 1In the case of defining the direction
of the block by changing the size of the information dot
3, without sacrificingthe informationof the information
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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Fig. 62 shows the structure that the information dot is not arranged in
the grid area at the upper center of the block. Thus, w thout arrangenent
of the information dot 3 at a predeternmined grid area (the virtual grid

poi nt or tWe wehepence point) , it is possible to defimedhReddgecti on of
t he bl ock depending on the position of that grid area. In this drawing, it
is knommn that this block is upward. [0217] |In addition, Fig. 63 shows the
case that the direction of the block is defined by arranging the

i nf or mati chreloth8 brrikential uahdgiied tRQidT Bir&Bei¥RREr, genigr of the
bl ock. [0218] Fig. 60 represents the shape of the information dot to be

arranged iRPEhEPLYFi §oaded ipye atpk udalristyt iafn shipese bAShown in Fig. 60,
t he shape [ﬁJ ]teglf information dot is selected fromanong a black square, a
blacktriag% ;' and a black circle, and the different information may be

defined for eacpiahagg. #‘0219] In addition, in this drawi ng, the direction
of the block can®pe GefrT&d B artEnys hgrewbhasdt & hendmg atreat i eher ence

O Eoone e, e e LA EER BE L e O 20, e
ok are deur ot o4 cpvar o 11 A UEPRE SRGLGL LU ofgPer riOn of the
information dot 3 at a predetermined grid area (the
virtualgridpoint<n:thereferencepoint),ji:ispossible

to define the direction of the block depending on the

position of that grid area. In this drawing, it is known

that this block is upward.
[0217]

In addition, Pig. 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. 60 represents the shape of the information dot
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 sguare, a biack 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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possi ble to recognize that this block is upward. [0220] Fig. 61 shows the
state that only the information dot 3 arranged at the virtual grid point
of the grid area at the center of the block is different fromthe other

infornatio&oggkaBthape. At this virtual grid point, ?€?§£kﬁﬂg&§

i nformation IS arranged, and due to the shape of s 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 gane, faofl BheSeEWbirb Y IHAM Yoitdhe, | ike &Fﬂé‘%ff@?n%y an,opti cal
sensor. 75 What is clained is:” 1. dot pattern conprising’ a pFuraIity of

reference poentsféencareayeddoboank! askshavi efe appkhf ebmmt Loy dat arranged
thereon; and 5 - a plurality of virtual reference points that are arbitrary

defined witPPeEf siande abd tie bebekence plivistedhap&iatd Nfof magion is
defi ned depending on whether: an information dot whose infornation is
defined b ?F%%annéé P e dre ethipdn thdemiihecki Lsualpwaefer ence point is
arranged; ﬂ&%{ﬁlinfornation dot is arranged on the virtual reference point;
or no infornd bn dot is arranged. 2. The dot pattern according to Claim]1,

wherei n infornmagign i so define y size or a shape of at |east sone
of 15 the_infornéfioﬁ %g gg %Le ] a%e %hat only the information

dot 3 arranged at the virtual grid point of the grid area

at the center of the block is different from the 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 possible to recognize that

TTTTthis Block is upward. T T o
[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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3. A dot pattern conprising: a plurality of reference points in an area of
a bl ock having an information dot arranged thereon; 20 - a plurality of
virtual reference points that are defined with reference to the reference
points; and the informati on dot whose information is defined by a distance
and a direction fromthe virtual reference point, as well as by a size or
a shape of the information dot. 25 4. The dot pattern according to any one
of Cl gVhat is ttaidaedierein the reference point coincides with the virtual
reference point. 76 :

1. A dot pattern comprising:

- a plurality of reference points in an area of a block having
an information dot arranged thereon; and
5 - a plurality of virtual reference points that are arbitrary
defined with reference to the reference points,
wherein information is defined depending on whether: an
information dot whose information is defined by a distance
and a direction from the virtual reference point is arranged,
10 an information dot is arranged on the virtual reference point;

or no information dot is arranged.

2. The daot pattern according to Claim 1, wherein
information is also defined by a size or a shape of at least some of

15 the information dots.

3. A dot pattern comprising:
- a plurality of reference points in an area of a block having
an information dot arranged thereon;
20 - a plurality of virtual reference points that are defined with
reference to the reference points; and |
- the information dot whose information is defined by a
distance and a direction from the virtual reference point, as
well as by a size or a éhape of the information dot.
25
4. The dot pattern according to any one of Claims 1 to 3, wherein

the reference point coincides with the virtual reference point.
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