DOT PATTERN BACKGROUND OF THE INVENTION Field of the Invention [0001] The present
invention relates to an information input and output method using a dot pattern for inputting and
outputting various information and programs by optically reading the dot pattern information formed on
a printed ma{ggah@ndhedlike, and particularly, the present invention relateg-igadaeaeiegy whereby a
direction of a block configured by a dot can be determined. Description of the Related Art [0002]
Conventionally, an information output method for outputting the information such as voice by reading a
bar code formed on a printed material or the like has been suggested. For example, a method for
storing the information equivalent to the gi@@?kéﬂﬁiﬁmﬂtion in a storing means in advance,
retrieving this information from keys read by a bar code reader, and outputting it has been suggested.
In addition, a technology to form a dot pattern that minute dots are arranged in a predetermined rule

so that much information and rBaQKERgENMS can lTesgutputied; fatol the dot pattern printed on the
printed material or the like by a camera as the image data, digitalize it, and output the voice 1

information HasSebnsd-&ifygbeiEen [pbea]

fO001]

The present invention relates 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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However, the conventional method for outputting the voice or the like by the bar code has a problem
such that the bar code printed on the printed material or the like is obtrusive. In addition, the bar code
is large and it occupies a part of a page space, so that this method has a problem such that it is not
possible to aN&Rae7pE\Y~bar codes in an easy understood manner to eaptTefGeao0issriting 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 suggested fully new dot patterns capable of storing much

data withoutPHtRFEELEPE phifEsiBe gPatche PosWAERS ¥¥0/2004/084125 [Patent Document 2]
PCT/JP2004{%JO90432 [0005] In these related arts by the inventor(s) (namely, patent documents 1
and 2), the inventor 'suggests that a key dot is provided and a direction of the data (a direction of a

block) and an area ofavkloel-are Kefinesly Stee dhaxdirestion af tha-Hekerandengrasped in this

manner, the information defined by the block can be given a different meaning for each direction.

Therefore, itY €aiFbe Shid fratithd lRshtbRS) bithepréecht mvemivnislgiesadn bhigitial dot pattern

which can s ore vgrious inéormatlon. OCPOG However, a(ljccordin% fo Ehe tecﬁgolql% of defining the
on th mafterial o e ke

direction of t e%lo&%yct‘ﬂlsi@yréof: & Mfornistion ddt cafnse be arrange& at place where the key

dot is arrangesl, 8@ thad theviaformation amounbaf, the block ds-linited and an algosithyp for searching
for the key dot gets complex to require a long calculation time, and the focused amount of the ambient
area Ofthe@mcupies a part of a page space, so that thilis 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
[0005]

In these related arts by the inventor(s) (namely,
patent documents 1 and 2}, the inventor suggests that
a key dot is provided and a direction of the data {(a
direction of a block) and an area of a block are defined.,
Since the direction of the block can be grasped in this
manner, the information defined by the block can be givean

a different meaning for each direction. Therefore, it
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large. This leads to a problem to 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
considerationmaneb@moeisgact of which is to realize a technology of using aglirestiondaibiasplace 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 3 WO 2007/004994PCT/SG2006/000185 present
invention emBRYPRSRASWIRR &S 000}t o - (1§ bR Words raerdingny afitsterpect of the
present inventjon, there is provided a dot pattern,.in which a plyrality of reference points is provided in
an area of a Ilgéll? g\%ﬁgaa? p?é?dle%rl}na}ge ?r%f&?r%%ﬁgrjf ao'f'gr%qr?g% ThEfedR & Bittalitof virtual
reference poiistoresdafed (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 #\ddtual reference point; and at least the information dot at the predetermined position

is made into a directH)n dot showing the direction of the block b1¥ the direction from the virtual
reference point. owever, according to the technology of defining

thedirectionoftheblockbythis keydot, 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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[0010] In other words, according to the present invention, a reference point is arranged on the
basis of a predetermined rule (for example, at predetermined intervals for each of apexes of a triangle,
a square, further, other polygons and for each of sides thereof or the like) on the surface of medium
such as papewvOrisenp@mothe basis of a predetermined rule from the arranpetigiiasad/vafesence points,
the virtual reference point is set. In this case, a predetermined rule is that an intersecting point
connecting the apexes of the polygons each other is defined as a virtual reference point. Further, a

dot is arrang @@E%’I& nc_jL Hgint f.a vector with this virtual reference point defined as a start point. This
dot functionsBas an information: %(:)Ltodlefiﬁfﬁ% Re %f&é?atigﬁ,lﬁcﬁﬁé\}éﬁ By ftffetentiating the direction of

one informatiphdd® it least in the block from other information dots, it is possible to ma ke this
information dot into a direction dot indicating the direction and the size of this block. Here, in the case
that this direction dot1s 8f&sged are veetor @ndpoiot irvthe Appey direcier froprthe wrtual

reference p%i_) ei céaq:be ding%ninated that the block to which this direction dot belongs is directed
upward. [00 %t I ag8ifiSh. if iy cAdtthGt & DIGRRY o BRI EoRridetetE Bhe 32e of the block

can be identified &y 2 repaat Raterp of he Seapggment pesition fgtherdoi(refgg'& dot. For example,
when the direction dot is arranged at the center of the block, if this direction dot appears in upper,

lower, right, && fefediréctivhsddr bvary. tiyee greas] ditcanmbendantfiegdhatdhis blockhas the size of
three x threea rida%regd[%qlzg Thus, by using the information dot also as the direction dot
indicating the direction of the 188k P& Uidaibhlof he Bibtk eark Be demrriasshie §ivirgy the meaning

of the informagiop 4o Hgggiﬁ%c(gior@ ggt:it%qlfa;g ifénaléescigpl ssikﬂe Eooqqi{\e c;[?e direction of the 5

block without sacrificing the information dot. (0013) I ada ion, arranging stci4 Uitection dot in a

block in suchB&&fanriet tlvat nersae@ positionabielatiof seappearspwhiena regiangular area where
such a direc{igg dot within the block is rotated 90 degrees by 90 degrees centering on any reference
point, in oth&FWSHBANHEMhRFecthRg A& 4Ba #rottéd B bolledreberigi:dagreds and 270

degrees, theidacton doj canbeeasl e¥en Ry & ame bufer of which ajgorityy for search s simple
and of which resolution is low. o
reference point; and at least the information dot at the
predetermined position is made into a direction dot
showing the direction of the block by the direction from
the virtual reference point.
[0010]
Inotherwords,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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[0014] Further, such a dot pattern can be generated on a surface of the medium such as paper by
programming this dot pattern in an information processor such as a computer and printing and
outputting it by a printer or the like on the basis of this program. [0015] In addition, by reading
such a dot paMenegumesurface of the medium as the image data usingmaT/sptioalreasing means
and analyzing the image data to analyze a position and a distance between the mutual dots, it is
possible to identify this dot pattern as a reference point, a virtual reference point, a direction dot, and
an information dot. [0016] According to the second aspect of the present WO
2007/004994PET/865006/000¥85 Sndertpong Bferé Is provired ®edtjatefn af #rcfiisttaspect of the

invention, Wqﬂ%ig %{gfgrlepgﬁel Qgi%tg ﬁerde: r%rig: |r(§c§tfnv%h§%] fgaeire ag%nsggds%t evE:n in:'Eenr\t/a}Is in the

upper and lower directions or the right' an ions in Bfock area; and uﬁr?g a center of the

four grid poirts s thWrtgalneetos siarkpoighand with-referepge 4@ thig wigtyalMegtos start point, the
information is defined in the information dot by a direction eliminating the direction necessary for
defining the &SRB AEE F0D1 2}o W e e dipattibhidot isealsd asddas theirddmeatioh @iat, however,
the direction (o} define the inforrggg%n and the direction to, define the direction of the %Iock may be

confused. Therefors, at the PodticiPRhare i dirE&dh dat it e Blogk ts Ar8Ry&d ¥ information

dot may defing bethnof theoinfaumation andthe diredlipg efthe Rloakbysaidistaneaafram,a virtual vector
start point which is a center of four grid points to horizontal and vertical directions and the information

dot in other leéksim&p defirkltheditfbrmatiortby a distaricérfmnt tee vikva wedton seantoint in an
oMMuedWe%@g.@Q%@ 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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According to a third aspect of the present invention, there is provided a dot pattern of the first aspect of
the invention, wherein providing reference grid lines in a longitudinal direction and a lateral direction in
WO 2007/004994PCT/SG2006/000185 the area of the block, the reference point uses virtual grid
points which %@ 3803#idesk on the reference grid line in the longitudinal direclisGmoavtbsiateral
direction at certain intervals as the virtual vector start point; and with reference to this virtual vector
start point, the meaning of the information is given depending on whether or not the information dot is
_arranged. [001\];% Thus, even in a dot pattern that the meaning of the information is given
depending off With or WithBot bt 17 Pfdrinkfion dott it fs pOSsAB & &°Bn &4 direction dot which is
also used asgla% i_|n§qrmation dot. [0020] Here, in addition to the virtual grid point provided on the
reference grid line in the horizontal or the vertical direction, setting a grid line in an oblique direction,
an intersecting pointTtheresf fniay de, defined g arvdrtyal ghidzpaintr PO 1 bAceosading #0 a fourth aspect
of the present invention, there is provided a dot pattern of the third aspect of the present invention, in
which the infBAR&IH 2 such a manner that no same positional relation
reappears when a rectangular area where such a direction
dot within the block is rotated 90 degrees by 90 degrees
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.
[001¢6)]
According to the second aspect of the present
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dot at a predetermined position in the block is defined as a direction dot; and the information dot to be
arranged at a position where the rectangular area to which this direction dot belongs is rotated 90
degrees by 90 degrees around the center of the block, namely, the information WO :
2007/004994PCTBGROG6/000185 dot to be located at each rectangular preadroad@d®3 degrees, 180
degrees, and 270 degrees from the block center, respectively, may define the information by a
direction or by a distance eliminating a direction necessary for defining the direction dot. [0022]

Thus, by arraﬂg‘ipegnt e directi?én dot in such a manner that no same positional relation reappears when

a rectangularares WHIcH is Us8a%8 & BirtEEoh dld Withif e RAGCKSE Fotafed 96 deifes by 90
degrees, the gygetian dat candeitead 2Yeu Ry afrare buffenel whighalggrithm for search is simple

and of which resolution is low.
are grid points which are arranged at even intervals in
the upper and lower directions or the right and left
directions in the block area; and using a center of the
four grid points as the virtual vector start point and
with reference to this virtual vector start polint, the
information i1s 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
Oof 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

7



[0023] According to a 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 arrawgirgpaonadesence grid point dot on the virtual grid point whigkciysoravicedss the
reference grid line in the lateral direction, the reference point uses a line connecting the reference gird
point dots and a line connecting the virtual grid points in the longitudinal direction as a grid line and

uses the inteﬁfé:tiggé)ointgf tFt? r%r)id lines as a virtual vector start point; and with reference to this
virtual vector start pornt, the infoTniatiof s dEfifed RS $EMBRIGHIoMEES direetorrdliminating the

direction necgssanpior defipg Las, directiop dpt JQ0P4], + , TS, 2lsoin 2 dotpatiern such that the
reference grid point dot is arranged on the vi rtual grid point formed on theFetérehce grid line in a

horizontal difeetiome lihes gonmetiing the referantergsd Aaint Hets mudually and-eennesting the virtual
grid points in tee vert{[ﬁcal direction mutually are defined as a grid line, and an intersecting point of the
grid lines is defired asd YirttAF f&iarSarHdiRe itid pbssiBleve sk@angetihe Hireetdartdot which is

also used as;the igfppRati 5 n such a dot pattern, since the reference grid line in the
horizontal direction ?s,gg c%%%%?g?%grr%nogetr#éﬁ o‘ﬁﬁe‘g}le?gre‘ﬁgéj §Rd poirt H5t BPthE Birection dot is
arranged in &medirection among upper ancklowes difesiions frgmythg VgL YREIIStayt point, the
direction of the dot pattern of the direction dot can be known. Accordingly, the information dot may
define the infdtREREA b9 & dieEtid@indin&iee Sitenion slecdssaprfondefining the direction dot (the

upper and loyry gdiygctions), for example, in an oblique direction. [0026]

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.

[00621]

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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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 predetermined position in the block is defined
as a direction dot; in an information dot other than the direction dot located on the grid line in the
lateral directisvocaon/bieyeshe direction dot is arranged, and an informatiordotadaestnisigcated 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 %%f@ir)g?thg direction dot. [0027] In a special exception of this, when the direction dot
is arranged at & center ot the BRER %t i& heRBSdhry fat Bditidthafsis ol Grtesftidife which

becomes a cgatjaldug js auanaedlouaatingiadierion diseessary o fefipinoyie diection in the
direction dot, however, on the other grid line, the information dot can be arrangec?in any of horizontal
and vertical dieattions ame tedength«of the informadidn det eareba freelysefinech [8328]  According
to the seventh,aspect of the present invention, there is provided a dot pattern, in which a plurality of

reference point e PrbiBe® i &V arkabt 2iASKaIfrd Pidtrterinad idformatidraot is arranged: a
plurality of vigwalreferenceqaints 19-be gggne&ig ayanged from tge ngerence points; the information

dots of which information are defined by a distance and a direction from the virtual reference points
are arranged0&@r2the 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 viltiSefBeAcF BHAL T0D20 A1 r ¥hld oy differbntatinl RovarEmRNge the

information det(pamelythe éjirsgtéojptfrorp1 Ihe virtual reference point) from the other information dot, it

is possible to give the other meaning o the information dot, ﬁa?mgl%t%]ésinf‘g hYatioh dot can be used
for defining theddireaian ef thehdeck nherefoseuthisamakes i possibleda definethe gdirgetion of the

block without sacrificing the arrangement place of the information dot as compared to the key dot.
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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[0030] According to a eighth aspect of the present invention, there is provided a dot pattern of the
seventh aspect of the invention, wherein the direction of the block is defined by the arrangement of the
reference point or the virtual reference point. [0031] As stated above, according to a ninth aspect
of the presenwiavestisasdthere is provided a dot pattern of the seventh aspettsaiztinedomaention, wherein
the direction of the block is defined by differentiating directional standards of at least one or more
information dots at predetermined positions from those of the other information dots. [0032] As
stated abovev,q :?%%ordin to a tenth aspect of the present invention, there is provided a dot pattern of

the seventh aspect Sfatﬁgﬁr?\fé%ﬁoﬁ?wﬁgr’eﬁﬂﬁﬁ e Aforktibh tot direBEdfiinetHositions having
the different disaclipRalisianlards beieg flom tgse alihe piharipfprmatiopslots, {he,direction of the

block is defined by the direction from the virtual reference point. [0033] As stated above, according
to a eleventtddspectdfahe pisisenniavantipntineraiis psavidecha olotpattesn of thexseventh aspect of
the inventiondwherejn the reference point coincides with the virtual reference point. [0034] As
stated above’ RESSHIMG & BjwathSshdamds #Rtpresent invention, there is provided a dot pattern of

the seventh agpest 9f the invention, wherein the

Thus, also in a dot pattern such that the reference
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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predetermined position is 3 or more; and the direction of the block is defined by the shape connecting
respective positions by a line. [0035] In this way, by setting three or more information dots that are
arranged differently, it is possible to define the direction of the block in a shape connecting the
arrangementwoiiionssbydines. Here, for example, the shape is a trianglerangsamossianigsr the like, and
it is preferable that the direction is identified by these 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 th&Wisdk! [0037] Thus, by making the information dot differently arranged at only one

place in the block, the gigecﬂ_i f the black,can be defin epending op the arrangement position in
this block. [0038] cAccorcﬁ g%tg t%eg [JSFeélénat?r?v%ﬁt%lo%,?%%egggs?ﬁg 0@ realize a gtnp'attern which

can easily defineztbe direptiansafdbe biocke BREFHIEACRIPTKIN OFF THESSERAL/IEWS OF

THE DRAWINGS (0222] Fig. 1 is a principle view (1) of a dot pattern in GRID1,
the present invention, wherein the information dot at

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

[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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Fig. 2 shows examples 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 GRID], and shows an example of
the arrangement of the information dot; Fig. 4 is a view showing an arrangement example of the
information detond@Riadeand shows examples of the information dot of the detpadeoniend 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. 7 is a principle view of a dot pattern in GRID3 ; Fig. 8 is a view showing an
arrangemen gﬁ’aﬁ’ﬁfBﬁﬁ&tﬁﬁf’dﬁ iREGRIDS; 15 BGYO-E%h explaRafor§ dief for illustrating

s oot and 0 U 1 GBIE . 00003 spees sl gt

GRID3 and the bit display o ows examples of an information dot
3in GRID3 anditbe bif Tispiayoaf the dateadefined dheradeigpbd istasview shevwdrg amatlified example

of the dot pattern in GRIDS;
is arranged from the reference points; the information
dots of which information are defined by a distance and
a direction from the virtual reference points are
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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Fig. 13 is a principle view of a dot pattern in GRID4; Fig. 14 is a view (1) showing a definition method
of an information dot in GRID4; Fig. 15 is a view (2) showing a definition method of an information
dot in GRID4; Fig. 16 is a view (3) showing a definition method of an information dot in GRID4;
Fig. 17 is a viey 18rsbewing a definition method of an information dot in ediEdiobémoed34s an
explanatory view for illustrating a -- reading order of the information dot by an optical reading means in

GRID4; Fig. 19 is a view having a key dot arranged in place of a reference grid point dot in
GRID4; Fig. 20 is an explanatory view illustrating a reading method of an information dot by using
a difference rhéthddlin GRID4; Fig. 21 is a view (1) having a direction dot arranged in GRID1;

Fig. 22 shows an arrgngement qrder of an informatjon dot of a view (2) having the direction dot
arranged in GR|Dl;‘gggsjénaete8 a%ove, accordlng to a nlntg aspegt ofdg%e

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
directionalstandardscnfatleastoneornmréinformation
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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Fig. 23 is a view (1) having a direction dot arranged in GRID3; Fig. 24 is a view (2) having a
direction dot arranged in GRID3; WO 2007/004994PCT/SG2006/000185 Fig. 25 is a view (1)
showing an arrangement order of an information dot of GRIDS; Fig. 26 is a view showing an
arrangementwampb@sdirection dot of GRID3; Fig. 27 is a view (2) Skomsagoeswerissigement
order of an information dot of GRID3; Fig. 28 isaview (1) havingadirection dot arranged in GRID4;
Fig. 29 is a view (1) showing an arrangement order of an information dot of GRID4; Fig. 30is a
view (2) sho ipg@gtaé&anggrengnt order of an infogmation dot of GRID4; Fig. 31 is a view showing
irect

an arrangement order of & foR ot 5FERIB4T °F FIY B27isH\iewts) SHoviifg AR Arrangement

order of an iferate N di i GRIPAi ned by the shape connecting respective
positions by a line.
[0035]

In this way, by setting three 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. 33 is a view (4) showing an arrangement order of an information dot of GRID4; Fig. 34 is an
explanatory view (1) changing how to arrange the information dot and defining a direction of a block in
GRID1; Fig. 35 is an explanatory view (2) changing how to arrange the information dot and
defining a direciznydoasdock in GRID1,; Fig. 36 is an explanatory vierctBazhesngngshow to

~ arrange the information dot and defining a direction of a block in GRID1;
W02007/004994PCT/SG2006/000185 Fig. 37 is an explanatory view (4) changing how to arrange
the informati%gp{ ot and definin%a direction of a block in GRID].; Fig. 38 is a view (1) showing an

arrangementéxaniple when the bRk HhdHE FEtEGREatioi BE dFnGHE DRAKING S a view (2)

showing an aigangement 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. #1 i5.arl explamatory wieip @ chasginghpvs o arrasge the-nfarmatign dot and
defining a direction of a block in GRID3; Fig. 42 is an explanatory view (3) changing how to
arrange the ftdiiration dot and defining a direction of a block in GRID3;

Fig. 2 shows examples 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 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. 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 thentospymtien dot-and defining a direction of a block in GRIDACT/SG269g/0d@85 an
explanatory view (3) changing how to arrange the information dot and defining a direction of WO
2007/004994PCT/SG2006/000185 a block in GRID4; Fig. 47 is an explanatory view illustrating a
determination algorithm of a direction dot and an information dot according to the present
embodiment?©ot PRt B8 FNad BxHBA&RSFY view (1) defining a direction of a block depending on how

o range B g pouLi g DS A YR LRI A ee e do
in the block having & shape thergohothgéw (1) showing a definition method
of an information dot in GRID4;

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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- than a grid,; Fig. 50 is an explanatory view (1) defining a direction of a block depending on how to
arrange a reference point when the shape of the block is not a rectangular area and partial reference
points coincide with partial reference grid points; Fig. 51 is an explanatory view (2) defining the
direction of themeeKdesending on how to arrange a reference point wharcthsceheqwaihe 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 havi@g_t&efe %nciespoints arraggfdéa& four corners of the block; Fig. 53 is an explanatory
) at

view (2) changing how to 18 “arrange an iffo Ubt AHd MR BF8EEBR StadRéck in the block

having referente points @sangesiafowgormars ghthgdblock;  Fig. 54 is an explanatory view (3)
changing how to arrange an information dot and defining a direction of a block in the block having
reference points arrdriged &Foliscerretssf thedldokg an Fig: 55ng anexplanatsy view (4) changing
how to arrange an iréfgrﬁrg%tionddot an%ndefinin% a direction of a block in the block having reference
points arranged atfour corners of thd Ig(l?k?D " Fig. 56 is an explanatory view defining a direction of a

block by conformingmagtjalgﬁfgrgw%gchs (e gthglggg, Pﬁl{;‘t&l{‘ g@r_gllol%k Qlaevrilrp ([)elf%rg]r:lce points
arranged at four corners of the block; Fig. 57 is an explanatory viewchanging a siZze of a reference
point and defifinga direttemefa block inta blbckRaving a shape thereof other than the grid; Fig.

58 is an explanatorvaieW Sgranging a size of a reference point and defining a direction of a block in a
block having a shapej’[ﬁére é tﬁé’éﬁd‘l (1) having adirection 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 GRIDI1;
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Fig. 59 is an explanatory view showing the state that the size of the information dot arranged at 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;
Fig. 61 is an explasmienpview defining the direction of the block by changiow/sieeosbrapesst the
information dot arranged at the center of the block with 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 point of aliqud aea on a center of a block; and ‘gi 63 is an explanatory view defining

r

the direction of the block by arfangiy S RITGMAROR Yot bRtthé
the center ofdhe blogk. PEJ AlLER DEIGRIPHON g}FdTg;@Ij_\{jVﬁ%TIOIH

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

1G4 YAE pomt? Y’né@rld area on

0039 t the present
rst %asm prmmples of dot

patterns usedl f&1R€ bresensmyérition will be explained, and then, the embodlments of direction dots

of these dot pattern%wnl bg explained below [0041]

81saview (1 )show1nganarrangementexample

when the block and the direction cannot be defined;

Fig. 39is a view (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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(Explanation of the dot pattern: GRID1) Figs. 1 to 20 are explanatory views for illustrating a
principle of a dot pattern which is a premise of the present invention. These figures 1 to 20 illustrate a
dot pattern in GRID1 and include a key dot 2. [0042] However, this key dot 2 is different from the
direction dot »iaherppesmnt invention and is not a characteristic of the prerensaaesitianssT he difference
between the key dot 2 shown in these Figs. 1 to 20 and the direction dot of the present invention will
be described in detail on and after Fig. 21. [0043] Fig. 1 is an explanatory view showing GRID1

which is an exapple.of tg%d@tha[Stgm according to the present invention. Fig. 2 is an enlarged view
showing examples of the informatior! dot of the dot pattern and the bit display of the data defined

there. Figs. 3A and 3B gre explanatery vigvysishoxving-pfopmation dats sfraRged gentering on a key
dot (this key dot is different from the direction dot of the present invention). [0044]5 An information
input and oufptit AethgerUsiRtha boe patdm aefording o ¢wtpresemtdnventian amy include

generation ogﬁflgg%%t ern 1, eans of recpgnizing the dot pattern 1 and a means of outputting the
information and a progrEa:h? ro%ot isadco‘f%ggcér%gl. 'frﬁ? othBPWBRRS B et GRP ot battern 1 by a

camera as the image tlgta, #8tracting refgsence.qrisRointday 4, thpnyextragting a key dot 2 (this key
dot 2 is different from the direction dot of the present invention) when WO
- 2007/004994PET/86p06m0088% Lock depending on how to arrange a

reference point in a block having a shape thereof other
than a grid;

Fig. 49 is an explanatory view (2) defining the
direction of the block depending on how to arrange a

referencepointletheblockhavingzashapethereofother

‘than a grid;

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

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

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

Fig. 53 is an explanatory view (2) changing how to
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the dot is not hit at a proper position of the reference grid point dot 4, then, extracting an information
dot 3 to digitalize the image data, and extracting an information area to quantify the information, the
information and the program are outputted from this dot pattern 1 due to this numeric value
information. F&® edEreEi®4the information such as voice and the programrargSs&Hpatieds® an
information output 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 algorithm, namely,
a key dot, arfifofR&fors Bot ke maickence gitd pomt oL A Bid grrangdd ModckBrIahEe with a
‘predetermined tule. As shown in Eig. 1,.in the hlock of the dot pattern 1 showing the infgrmation, the
reference gr% p0|incf‘{j:(?c()tslﬁ1 ( x%) %reogr}?arﬁlgae‘ﬁléle%té:r?n%ed:net%%?e@%f‘sﬁ And rt%lrea %%arrgnation dots 3

are arrangecdsarotiach @ centrale/irtuad grig peingd yvduch 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 blockd &BtheSdotisateeynek plithirh & ol e ard Airariged i pardiiely However, it is

obvious thaté@erd%tr%fgttaelrln% i% not Iirr%ited todfo%r blogks 2%, 18,046] Itis ggssible t(% output one
correspondiry information ana one corregfonding %ﬁ%rgﬁ bI5hR BIScIbFiE R Ho2Rib to output one

corresponding igs@ation apd &ng COHRSBARAIRGPregram ia,a plysality, ekblaeks, JiPd4]  Upon
fetch of this dot pattern 1 by the camera as the image data, the reference grid point dot 4 can correct

distortion of & fernswfa caprara reross shdteexpansibn and contraction of a page space, curve of a
surface of a medium, and distortion of%rinting. Specifically, obtaining a function for correction, namely,

(Xn, Yn) =f (Xn', Yn'Ffogtra o Bl AR E e Ende §ild hoint ot 2 itd the 8ri§Ral square and

correcting thg infagnaliondat3by-thersame functign.dhgyveetor pithe corectinfmatien dot 3 is
obtained. [0048] If the reference grid point dot 4 is arranged in the dot pattern 1, the image data
made by fetéhitrg thiskddtrpatteen b by dhe baméragcarelfie aenicatelyadéodgyizedmaveg avhen the

widespread camera having a lens with a high distortion ratio fetches the image data of the dot pattern

1 since the raferdfeTgridPonft oot 4 LofrBEs e Giktortion caused by the camera. In addition, even if

the inclined camera gaafls e {308 £1dA A0 RASTY Ly ks RUER Sy AL BU geqgnize the dot
pattern 1.

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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WO 20071004994PCT/SG2006/000185 [0049] As shown in Fig. 1, the key dot 2 is a dot arranged
with one reference grid point dot 4 located at a substantially center of the reference grid point dots 4
arranged in a rectangular deviated in a predetermined direction. This key dot 2 is a representative
point of the dat(pziem439iior one block representing the information dot 3 PEwrsezeospéelsshe 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. In the case that the information dot 3 represents X and Y coordinate values, the
position that the key dot 2 is deviated downward 0 . 2 mm by 0 . 2 mm becomes a coordinate point.
However, this numeric-#alué s ot lifte§ ¥ thid @it Zary be €hasgetria mgcdrliance with the size of

the block of thg ggtcp@i[%eﬂn %f[oggg] blo-mce iQforrémgdg%% gk%;dig{%dv%g%% Irsgc;l%gtnizcirl)l%various

information. This information dot 3 is arranged aroun iC réprésentative point,

and making the tertes enciiclad by:fevareirranse aritkpeiy dats 4 intortlep/irtal grigdfapint 5, this
information dot 3 is arranged at the endpoint represented by the vector using the virtual grid point 5 as

a start point. FoRexaipie, tis ikformatidredotisnis envirdié® by dwtfour reference grid point dots 4. As

shown in Fig. 2, the got sepggated from that vﬂrtualgridapoint 25 WO_. .
2007/004994PCT/SG2606/66018% 5By 5P MANRS L dirdctish and B1BrAdtH rddt&sented by the

vector, so thattheserdain ase arRaI8d HLei0ht,diections fofaterclpgknisa 4% degreesiy 45 degrees
to represent three bits. Accordingly, it is possible to represent 48 bits (3 bits x 16) by the dot pattern 1

of one block.9B0%1]v1ir ik aHe osrmple shownafthe dranihg treadats ase arariged inRight directions
to represent thrgﬁgiésk howeyer, it is possible to represent four bits by arranging the dots in sixteen
directions not being 223 1\Wit%rtb'this and- it as obvidus that various modifications can be available.

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

of the block.

DETAILED DESCRIPTION OF THE INVENTION
[0039]

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

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

[0041]

(Explanation of the dot pattern: 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

21



[0052] It is preferable that a diameter of the key dot 2, the information dot 3 or the reference grid
point dot 4 is about 0.1 mm in consideration of a visual quality, the accuracy of print with respect to a
paper quality, a resolution of a camera, and the optimum digitalization . [0053] In addition, in
consideratiorms thegmesessary information amount with respect to the image/sickegnersa 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 information dot 3, it is preferable that the deviation 26 WO
2007/00499485T/B&5H66/B06 86 RE ke Hotin Bladit 2096 tiodricRinterval. [0054] It is
preferable th%t@@jr]terval between this 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 distapea:hetween tiainfasation dot 3 gnd therdrteal grig peint Bhgshorter than this
interval, the dots are easily seen as a large block and the dots are hardly seen as the dot pattern 1. On
the contrary,dfthe Sistaitedstbwedn teanirRasoHdoIBvaRtthe virmtigridspeints & longer than this

el e L Kenllyhe o s e iomaion ol v e rectong) chereter

centering on any adjacent vi
information dos Swthergrichiatarsyl when b ta 116 are arrangedkclegkydse arqupdahe kgy dot 2 is 1 mm,
and 3 bits x 16 = 48 bits is represented by 4 mm x 4 mm. [0056]

the direction dot of the present invention will be

described in detail on and after Fig. 21.

0043}

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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Further, it is possible to provide sub blocks which have independent information content in the block
respectively and are not influenced by other information content. Fig. 313 shows these sub blocks and
the sub blocks [Il, 12, 13, 14], [15, 16, 17, 18], [19, 110, Ill, 112], and [113, 114, 115, 116] composed
of four informw¥p0e¥@9R907/004994PCT/SG2006/000185 dots 3 have indeparmestmats (3 bits x 4 =
12 bits) respectively developed in the information dot 3. Thus, by providing the sub blocks, it is
possible to check an error easily in units of sub block. [0057] It is preferable that the vector

direction (theyrgtatiopal directign) of the information dot 3 is evenly defined for each 30 degrees to 90
degrees. [0058] Fe]gg%l éh%w)géﬁ XGRS bR UishiayPor (RE iRRFMEESS B8R ENd the data

which is defirgeditiegeodnttit sbaws pther eanfigueation- {009 5 lm@%%ﬁjé)& ysing two kinds of long
and short information dots 3 from among the virtual grid points 5 encircled by the reference grid point
dot 4 and deffifi efjhevdcidridirectidres, it gessitie to represeakfous bitsi fythismcase, it is
desirable tha:tL}pLe q_j%tggge between the virtual grid points 5 adjacent to longer one is about 25 to 30 %
and the distance batween the Virtial gritl FoHAR Glddjadeht toteHorEm Bivd Riabobib s to 20 %.

However, thei aertiahintaryal Betwaandhsdeng-and a??grtoiﬂf@érﬂ@t{oendd 13 Sisyefergbly longer than
the diameters of these dots. [0060] It is preferable that the information dot ch
pattern 1 due to this numeric value information. For
example, the information such as voice and the program
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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encircled by four reference grid point dots 4 is one dot WO 20071004994PCT/SG2006/000185 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 represerBGEMMEmation dot 3 by a plurality of dots. For examplePGT/AGINEINSE eight
directional vectors, 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 information dot and the data which is
defined theré%fgé.%]A shows the arrangement of two dots, Fig. 5B shows the arrangement of four

dots, and Fig. 5C shows;the gggg%nﬂ%nttog figgg&& [0062] o Sggg%\/_)(%gﬂmodified example of

a dot pattern. Fig. 6A is a schematic view of the arrangement type of six information dots, Fig. 6B is a
schematic viewfof e artangemenblype @ ninedplonnaten gdeisgkigm6€ds ensehematik view of the
arrangement type of twelve information dots, and Fig. 6D is a schematic view of the arrangement type
of thirty-six ifforktatiénRitts 36363 © © WHeHoPPateEmMTE SHRAR Mg, 1heimg. 13- Show an example

that 16 (4 XAQJlrgogﬂgtiggQgtessgp%rgﬁ%ag%elgogram to a plurality of block-s .
(0047}

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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29 in one block. However, this information dot 3 is not limited to the case that 16 pieces thereof are
arranged in one block and various changes are possible. For example, in accordance with the volume
of the necessary information amount or the resolution of the camera, as shown in Fig. 3A, 6 (2x 3)
information d¥18 3ewesdtanged in one block; as shown in Fig. 3B, 9 (3 x By §caatanonsiots 3 are
arranged in one block; as shown in Fig. 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. ---10064] (Explanation of Dot

Pattern: GRIIP(?M}I@ t, GRID3 will be described. [0065] Fig. 7 is an explanatory view showing an
example of a'dot pattern according tothe present invention; Fig. 9 is an enlarged view showing an

cxample of the it isglayraf e nformalion 1ok g oLppltoand e i defngd frere; and
the key dot™and the

Figs. 9A, 9B, and 9C are explanatory views showing the arrangement o
information dbt{Bo6sle raferpfoamatpniidppidndtoutput nethed ssisg therdet pattern according to

the present igﬁ%rgion i%f,or d b(%/ a means of recognizing the dot pattern 1 and a means of outputting
the information and A rsGramy fr&ifthis “WRE 26 PI0BESSARETSCPPhE/peies dots

4 arranged in a rectangular deviated in a predetermined
direction. This key dot 2 is a representative point of
the dot pattern 1 for one block representing the
information dot 3. For example, 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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dot pattern 1. [0067] In other words, by fetching the dot pattern 1 by a camera as the image data,
extracting a reference grid point dot 4, then, determining 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 reference grid line 7.
Then, in the ¥¥8&8MTAVMI4Mot is arranged at the position of the virtual ref@EHEE29HAPYRR 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 cornersf the blagk)niext seftingaridJines 8a and 8b in horizontal and vertical directions
connecting the virtual reference grid points 6 each other, the%ﬁt%?s%c%%gﬁ?gﬁﬁté%ﬁd ihes is defined
as a virtual ghit poine ¢ ¢ar firss virttiakgridupointe Fusther, searchingthe €t arguad gy virtual grid
point 11, the | lfg):rrrg:attion dot 3 to be defined by the distance and the direction from that virtual grid
point 11 is extracted. [0068] ©° YA toditohCadstiiiny fat dpobigee Bid ke Sexoarecting the
virtual referegege g@@ggig%@egmgtg%%@ obligue direction, the intersecting point of these oblique
grid lines Sc is also defined as a virtual OPRECoT TGy ® I TS p0ds b e

to represent 48 bits (3 bits x 16) by the dot pattern

1 of one block.
[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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WO 2007/004994PCT/SG2006/000185 reference grid point 12 (a second virtual grid point). Then,
also searching the dot around this virtual reference grid point 12, the information dot 3 to be defined by
the distance and the direction from that virtual grid point 12 is extracted. [0069] Next, the direction
of the block i¥88/&d48pending on the direction of the key dot 2 from tR€ TSP ¢@P8E8NCe grid point
6 or the virtual grid point 11. For example, when the key dot 2 is deviated from the virtual grid point
into a +y direction, assuming a longitudinal direction as a normal state, the infOrma:tion dot 3 within
the block may be f@cogrized4PP79] 15 | ition »if th dot 2 is deviated from the virtual
reference grid point 6 or th% vi?falggriéspo%ﬁ?%ntg%— yC? ireééc/:l%i%n?é:s%%mjl‘nrb% Gir n;'tibn rotating the
block around tRé eédter of the block by 180 degrees as a normal state, the information dot 3 within the

block may be recogq&ed, %0071] In addition, if the key dot 2 is deviated from the virtual reference
grid point 6 or the virtial gTid bt 11 b & -bbditechibs, dsstimmitpd dirsction eotatiiig.the block

around the centeb ebihe bk n-9Q dgg@e&céo wise as a normal state, the information dot3 within
the block may be recognized. WO 2007/004994P(%#§€§0(96r130%011§§TﬂbﬁTCerlEd
by four reference grid point dots 4 is about 15 to 30 %

N

of the distance between the adjacent virtual grid points
5 because if the distance befween the information dot
3andthevirtualgridpoint5isshorterthanthisinterval,
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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Further, if the key dot 2 is deviated from the virtual reference grid point 6 or the virtual grid point 11
into a+ x direction, assuming a direction rotating the block around the center of the block by 90
degrees counterclockwise as a normal state, the information dot 3 within the block may be recognized.
[0073] W nTag€290f the dot pattern 1 read by the optical reading PeEBE28e@oRIMUlated in
the frame buffer, a central processing unit (CPU) of this optical reading ans may analyze the dot of
the frame buffer and may decode numeric values which are defined by the distances and the

directions froggpe vistuglgrd point. 1l and 12 of respective information dot 3 for each information dot
3. Then, these numeric values are ce)ﬁt%ﬁtc%é%romatﬁeg diéf)lalfllrﬁéarfé dhdthé YolEahl image output

means beinghesicettagairisy the infaropagioni stocekin ihedRnlicat iading means,gr a memory of a
personal computer as an xy coordinate or a code and with a voice, an image, a moving image, a
character, and’a Brogfar of thé fige s8kebistelimy toithebe pourdibbbeortthectnselbaing read. [0074]

In the generatipp of thedof pattern 1 according to the present invention, minute dots for recognizing
the information such as voicegby a dot éc(;tdse gotg‘;e?éi%r?b;ré)ocrffhm, namely, the key dot 2, the

information db® 08,7dnd the reference grid 4 are arranged in accordance with the predetermined rule.
[0075] As shown in Fig. 7, a rectangular area shaped in a square or an oblong on the surface of

the medium of the phiftted Tndt&d] OF teliike tid défirtceasva biook: Theneprovising tha virtual
on the reference grid line 7 with the lines in the longitudinal

reference grigd points g at ¢egtaip interval | :
direction and the lateral dﬁecﬁﬁegé:nlﬁﬁﬁ?ina hEHearhB bf BiPdidaddefited dsstise RidrEnce grid line 7
(the line représérited by achold =dinedn Figs: 4} thedeterense grid point dot 4 is arranged on the virtual
reference grid points 6. Next, making lines connecting the virtual reference grid points 6 each other

and being in &R with the reference grid line 7 into grid lines 8a and 8b, the intersecting point of the
grid ines 8a and 8b,g defined g3 ayirual grid point L1 (a frst yvinual grid point. [9076]
information dot 3 and the data which is defined there
"and it shows other configuration.
[0059]

In addition, using two kinds of long and short
information dots 3 from among the virtual grid points
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 %.
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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Further, setting a grid line Sc connecting the virtual reference grid points 6 each other in the oblique
direction, the intersecting point of these grid lines Sc 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 directionssaged/e#ae virtual WO 20071004994PCT/SG2006/0001 3 TysiG2peii08183 and 12
which are set in this way, respectively, a dot pattern is generated. [0078] 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 the caieracereswishalc@ansionand cantra igg f’f age,space, curve of a surface of a
medium, and distortion of printing. Specifically, obtaincitrilg a flljﬁ tion or%gr‘?ee&i’onl,ﬂaﬁﬁ'fy, (Xn, Yn) =f

(Xn', Y') to tRéhSRrifthbrdistered four vireual yeid peint inde theeriginalispriars aad eqecting the
information dgt, 3 bé he same function, the vector of the correct information dot 3 is obtained. [0079]

If the reference Sﬁl point § %i¥ arraf§ed MitREBRE paTerdatihd imaye dateemade by fetching this

ens with  high diontion ot Trchae e \EsbE Ao i Bt et TSHeB nd Referemce grid
point dot 4 carREcEstherdistoridrheatised by thei camesa. pgldition, eyvan if (e inglined camera reads
e face o U ol FREH) &, 5 02ere can aequratey ecognize he dotpatern - 00k0)
g irectional vectors,

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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As shown in Fig. 7, the key dot 2 is a dot arranged by a distance and a direction with reference to one
virtual WO 2007/004994PCT/SG2006/000185 grid point 11 located at a substantially center of the
virtual grid point pints arranged in a rectangular. This key dot 2 is a representative point of the dot
pattern 1 for $&2B3€R4&Hresenting one unit of the information dot groupBCESG2HL&#19ISS the key dot 2
is deviated upward from the reference grid point dot 11 at the center of the block of the dot pattern O .
2 mm by 0 . 2 mm. Accordingly, in the case that the information dot 3 represents X and Y coordinate

values from t@ﬁ vgwéal ggﬂ%g int, tHe osition separated from the key dot 2 downward 0.2 mm
becomes a virtual grid point a'coorafﬁ%%egdint? éswévrlefotﬁ%aﬁtuln%lric aJTUe3(O%f nﬂﬁ))tls not limited

to this and it tambe ehanged ik acaedanse withghesize-ef thg blackofibe dol-patieyad. [0081]
The information dot 3 is a dot for recognizing various information. In Fig. 12, this information dot 3 is

arranged arotfd ek @st 2 \BRieh ke feprasentetive point mndomaleindp he-cerRerencircled by four

virtual grid p igglsml]1 the firstav(i:r('[:%arl ggd goint)‘i nfg the virtual grid paint 12 (the second virtual grid
point), this information Hot 3 is Afranged attheend point FErEEh R fyRARLET IR the virtual

grid point 12:as@o9taE POBY. EefaxemRle thisdnfarmation def3 isengiiclediy.the vidual 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 directidreamdian \BA3I 200X /064924P G T/S6L006/000 185 dengihrepresentesdhydhe vector, so
that these daqts are arranged in eight directions rotated clockwise 45 degrees by 45 degrees to
represent thiee BitsS [ %ﬁﬁcﬁﬁdiﬁa?&mé@ra‘%ﬁg, it Brpdssibietoirepkadent 28 bS8 bits x 16) by

the dot pattefip £ #T3 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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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 modifications can be available. [0084]
Further, in FidfOr20p74949384 virtual grid points, the information dot is arrandti/aGaeec@mgsoint position
using this virtual grid point as the start point, however, being not limited to this, the information may be
defined depending on whether or not the dot is arranged on the virtual grid point. For example, if the
dot is arrangerben thepwidyad] ofid point, the information can be defined as '1", and if the dot is not
arranged on the virtual grid point, the information can be defined as "0". [0085] It is preferable
that a diametéP 8fthé information dot 3 or the reference grid point dot 4 is about 0.1 mm WO

2007/004994PCT/S§200%/000185 in consideration of a visual quality, the accuracy of print with
respect to a paper quality, A FeEollAH Bf aR¥miss Antinte Dhemdntdigidlization. J0086] In

nd misconceptions of venous o 3 2 G114 ARSI A R B BES the reference
grid point do®4 italsut % mratbyri, mie.te nensidargtionaf reiseangartions gk theyeference grid point
dqt 4 and th% ?f%rng%t?gudaoi 33,: g %see:rgl‘leéable th%t the deviation of the key dot 2 is apout 20% of the
grid interval. € grid point 6, a line connecting

these virtual reference grid points 6 is defined as a

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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[0087] It is preferable that the interval between this information dot 3 and the virtual grid point 11
or 12 is about 15 to 30 % of the distance between the adjacent virtual grid points 11 and 12 because if
the distance between the information dot 3 and the virtual grid points 11 and 12 is shorter than this
interval, the MY24&/W4%Ny seen as a large block and the dots are hardly BeEAGR0@E6s pattern 1. On
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 chasaaiersgenterfngion jacent,\vrtual gri ints,11. and 12. [0088] WO
20071004994PCT/SG2006%%1018%6)1 IE}@Fig?g (s\ém\%'v%?%rég ?Sgrld]ﬁgtlolr aér DFthe BfotMELicn dot 3 within
the block, and§@ encirtieel ramabars imthe dhawiag Meandhe areaswhere the,information dots 3 are

arranged every fzirtual %rid point 11 and every virtual grid point 12, respectively. [0089] For

example, in Fig. 9A, (1) (95) &reRtrhbed RlockiiRe LRdUmEa ) disia nesihs Aintencireled number "1"
in the drawingeandibe sape @pplies; a apd.after) which is the center of the block. In this case, for
example, the grid interval is 1 mm and threee%%}gxkﬁgzéﬁ%ﬁél&{ls iglfé’ﬁfegéﬁgd by4mmx 4
mm. [0090] Virhwd. 9By afiepartangingthe snfasmatippidats (1) to (4) in the rectangular area in the
upper left of %eol%Jg%k by rotation in a longitudinal direction, the information dots (5) to (7) are arranged

at the

Next, the direction of the block is decided
dependingonthedirectionof the keydot 2 fromthe virtual
reference grid point 6 or the virtual grid point 11. For
example, when the key dot 2 is deviated from the virtual
gr;‘Ld point into a + y direction, assuming a longitudinal
direction as a normal state, the information dot 3 within
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
clockwise as a normal state, the information dot 3 within
the block may be recognized.
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intersecting points of the horizontal and vertical grid lines. [0691] In Fig. 9C, after arranging the
information dots (1) to (16) in the rectangular area in the upper left of the block by rotation in a
longitudinal direction, the information dots (17) to (25) are arranged at the intersecting points of the
horizontal anwoenicab4pdd lines. [0092] WO 2007/004994PCT/SG2006/0@018B006/008#85 10 shows an
example of the bit display of the information dot and the data which is defined there and it shows other

configuration. [0093]

In addition, using two kinds of short (the upper stage of Fig. 10) and long (the

lower stage of Fi@7 29) information dots 3 from among the virtual grid points 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 desirablBifdrane distanee bewben the vitatigritepoints Adiacest tedonger one is

about 25 to 30.% @@9 Ig@}e distancfe between the virtual grid points adjacent to shorter one is about 15
n

to 20 %. However, the cgnt?éi I

WA bEReRA th foiNg- Ak 8Ror Rifdrmatert dbts Sictpreferably
.Igfigé){(af‘erat;}%,tchat the information dot 3 encircled

o et 1¥iee 432 R = foTation oT A ViSUA Gty BROWEVRE 5n the case of

by four virtual grid points 11, 12 is one dot in consi
increasing th N8 fdatiomeanseurtt égnovifg theevisuad gualityythe gnfaugationdot 3 may have much

information bé/ allogaet;:ng

one bit to one vector and representing the information dot 3 by a plurality of

dots. For examplé, in a conceric Bigitt dirainalvedtarss 28tliecdsidfinfoarhation dart be
represented by wiecmigimatian det3encireled by fgggfgger{gg%edq”d dots

[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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WO 2007/004994PCT/SG2006/000185 4 and 2128 is represented by 16 pieces of information dots of
one block. [0095] Fig. 11 shows an example of the bit display of the information dot 3 and the data
which is defined there. Fig. 11A shows the arrangement of two dots, Fig. 118 shows the arrangement
of four dots, M§s2007/®4#94 1E show the arrangement of five dots, and FigPQT/EGH0808E arrangement
of seven dots. [0096] 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. 128 is a schematic view of

the arrangenéent t¥P (t) thirteen information dots 3 in the block, Fig. 12C is a schematic view of the
arrangement typé ofF eightedtrihformafich 8653, At Eig? 128 795 SehdmafENiBRadt #fe arrangement

type of forty-gne infarmatign dats3. [Q097 g e 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

information dio? 81 hot limited to the case that 25 pieces thereof are arranged in one block and
various changes are possible. For example, in accordance with the volume of the necessary

information amount BFtHe8Y81utidh e cAmeta FACteihFig 2128 & BrREES of formation

a square or an oblong on the surface of the medium of
the printed material or the like is defined as a block.
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

34



dots 3 are arranged in one block; as shown in Fig. 12B, 13 pieces of information dots 3 are arranged
in one block; as shown in Fig. 12C, 18 pieces of information dots 3 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: &RIF98¥ & GRID4 will be described. [0099] Fig. 13 speaificaligogiionss a dot pattern
according to the embodiment of the present invention. Fig. 13A shows .a dot pattern of 4 x 4 grids, Fig.
13B shows a dot pattern of 5 x 4 grids, and Fig. 13C shows a dot pattern of 6 x 4 grids. [0100] In

Fig. 13A, at f't_rrgtiaroyigj_ir}gtrgfggn%g{idllgwe@h@ctg 7{9 ig ashét)g.zg_nntal ir,ection_and a vertical direction
composing a square, virtual grid points 13 are arranged at certain intervats witfifi the square. [0101]

Further, the refe¥erce-dricklines 7a tddd gralibe vistuakgrigbpeiRizh3.are not printed on a page space

(a medium s%cdeﬂ) érlpractice but they are virtually set upon arrangement of the dot pattern on an
image memotry of a computer or upon reading of the dot pattern. [0102] Next, the reference grid point

dots 4 are arranged@@on fetch of this dot pattern 1 by the camera as
theimagedata,thereferencegridpointdot41cancorrect
distortionofealens<ﬂfthecamera,crossshot,expansion
-and contraction of a Page space, curve of a surface of
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

35



WO 2007/004994PCT/SG2006/000185 on the virtual grid points 14 on the upper and lower reference
grid lines 7a and 7b in a lateral direction. [0103] Next, assuming 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 MA28¢7/#8fined as a virtual grid point 13 in the same way. fE&IG432006/0p088%4, 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

e oAt o L aT Po %ong[rcg%gﬂal directi O%Beﬁ\ﬁjg(%nvr%égr%sci?: Ii]titral

the information dots 3 are arranged with four grids in a

direction (4 x%-gridsy;1Fir 18D shovrspthe caseraf Sy 4 grids aapd &g A3E1shows theicase of 6 x 4
gndsrespa%yew m106]1s 2 representative t
peoint of the dot pattern
1l for one block representing cone unit of the information
dot groups. Forexample,thekeydotziisdeviatedupward
from the reference grid point dot 11 at the center of
theblockofthedotpatternO.2mmby0.2mm. Accordingly,
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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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 information dots in
eight directions rotated clockwise 45 degrees by 45 degrees with reference to the grid line passing
through the vwWi@abarid4pwint, it is possible to define eight kinds of informatiorsa2emsd (@89 to 111 in a
notation system 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

0f2), namely. teminéormationst 060% 0 311 KOWBLRIDIOB) 1,0 44 sliows e case thata

plurality of information dots 3 is arranged on a concentric circle aroun %Sv‘?rtugf:gsri&ﬁsmt 13. By

defining the Fb5HBA R EnwiHenhiietd i tdtthereort and defilingithe Pesitipaag, @swhen there is
no dot theregn,, 8 bits gan PS defigged. In other words, it is possible to define the bit information
clockwise with“the dot positioned T a V8RS FrEtdhdsRRikES as the first bit. [0109]  Fig. 17
shows the capgedlgatthere are two concentric circles and 16 bits can be defined. Thus, it is possible to
define the vast amounts of information with respect to one virtual grid point 13. [0110] Fig. 18 is an
explanatory view forfifiseratig réadingerderafihe dnformating ded 3 Hynoptigal reading means.
In the drawingé the encircled numbers are used for a convenient purpose and the dot pattern is as
illustrated in Fige” TSR 148 Rikactic?. poats] x 1/ Flyy 18Asatifirst, eadieg thetina@rmation dot for
each virtual ghidp@intalgng a reference grid line 7c at a left side in a longitudinal direction (the
encircled numbers (1) to (3) ) , then, the virtual grid points 13 on a next grid line 8b in a longitudinal
direction arelr@88 By rotation from the above (the encircled numbers (4) to (6) ) . Thus, reading for

eachkumlgﬂdpowhlﬁﬁacgﬂgggggméiﬂgi'in the drawi

ng, 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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[0112] The reading for each grid is carried out by rotation from left of the grid line 8b in the
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 2woaatemigerdon the virtual grid point 13 on the reference gridrigesicepiaosafsthe reference
grid point dot 4. The key dots 2 are arranged on the position deviated upward 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 qfnthg cg,gts Eagtej_;g can be défined., WO 2007/004994PCT/SG2006/000185 [0115] Fig.
20 is an explanatory view Mustrating & reading mehbd B Metihtormiahién 86€3 B3 asing & difference

method. Herejnafiet, thenunearsugeupded by Asquans In e grawing s Lepiesented py [ and the

number encircled in the drawing Is represented by (). [0116] In other wor&s, w?lr—Ligc? 0, the value
[1] is represefite8aIyee- diffe fede betvermtthevalud of theainformatiamdot of (4) and the value of the

information d?b%fg(a in 4 x 4 grids.

In addition, in consideration of the necessary
information amount with respect to the image pickup area
and misconceptions 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 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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[0117] In the same way, [2] can be represented by the differencebetween (5) and (2) , and [3] can
be represented by the difference between (6) and (3). Further, [4] to [12] are represented in the same
way. [0118] It is difference [0119] possible to represent[1]to[12]by the between the following

information dBt€. 0T40A%4-(1) [2] = PCT/SG2006/000185

Fig. 9 shows the reading order of the information
dot 3 within the block, and the encircled numbers in the
drawing mean the areas where the information dots 3 are
arranged every virtual grid point 11 and every virtual
grid point 12, respectively.

(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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(5)-(2) [81=(6) -(3) [4]1 = () -(4) [B] =

WO 2007/004994 PCT/8G2006/000185

Fig. 10 shows an example of the bit display of the
information dot and the data which is defined there and
it shows other configuration.

[0093]

In addition, using two kinds of short {(the upper
stage of Fig. 10) and long (the lower stage of Fig. 10)
information dots 3 from among the virtual grid points‘
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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(8) -(5) [6] = (9) -(6) [7] = (10) -(7) WO 2007/004994

WO 2007/604994 PCT/SG2006/000185

4 and 2128 is represented by 16 pieces of information
dots of one block.
[0095]

Fig. 11 shows an example of the bit display of the
information dot 3 and the data which is defined there.
Fig.11Ashowsthearrangementoftwodots,Fig.11Bshows
the arrangement of four dots, Figs. 11C to 11E show the
arrangement of five dots, and Fig. 11F shows the
arrangement of seven dots.

[0096]

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

41




PC T/SG2006/000185 [8] = (11) -(8) [9] = (12) -(9) [10] = (13)

WO 2007/004994 PCT/SG2006/000185

dots 3 are arranged in one block; as shown in Fig. 12B,
13piecesofinformationdots:3arearrangedjm1oneblock;
as shown in Fig. 12C, 18 pieces of information dots 3
are arranged in one block; or as shown in Fig. 12D, 41
pieces of information dots 3 are arranged in one block.
[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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-(10) [111 = (14) -(11) [12] = (15) -(12) By using such a diﬁe.rence method, plural different dot
patterns can be generated with respect to one true value so as to improve a security. [0120]

WO 2007/004994 PCT/SG2006/000185

on the virtual grid points 14 on the upper and lower
reference grid lines 7a and 7b in a lateral direction.
[0103]

Next, assuming grid line 8a and 8b in horizontal
and vertical directions connecting the wvirtual 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 way.

[0104]

Next, by arranging one or two information dots 3

having the distance and the direction with reference to
T 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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(Explanation of a direction dot in GRID1) The above-described Figs. 1 to 20 mainly explain an
Example 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 direction dot without using the key
dot 2 will be degciit@4rpdletail. [0121] Figs. 21A and 21B show the examspiBwdhaiissdirection 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 Lrgm the central point. Accordingly, the information dot 3 can be arranged on the all
grid areas, hgvlveverf‘"%%eﬁr%ﬁlﬁo% && 71138 afrnfed oR1§ oR%3E 3 BRecEE bPEdHte M i areas. WO

2007/004994RGHeERQPBI0QLERI0123L ; & uuthegreawhere ihe direelign.dpt 21;is arranged, the

direction dot represents the direction and the information being positioned déviated in the horizontal
and verti cal @frettidivstinert thercéntrabpeint {Modtheswickds iin Biga 2L ALt iscksguernt: that this block is
upward because the direction dot 21 is arranged at the position deviated upward (a + Y direction) from
the center. I?the?casE Rt ik Hir&etion dot 21 is arranged at the position deviated downward (a - Y
direction) froppthg-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 (a - X direction) from the center, it is known that
this block turns left, andaxhihtthisrdirectionidpt 215s askangedat $he pestios tieviated io the right (a +
X direction) from the center, it is known that this block turns right. [0124] In addition, in the grid
area other tHah& HRAEEFRIFAG DY iriSinfdrinati®nie B&fiitkty-Makmbithe dibiiditdot deviated

o o o ecgp e Ul oant T g s poruphensy desrbed
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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[0125] Further, such a grid area having a different directional standard from that of the other grid
areas WO 2007/004994PCT/SG2006/000185 (the grid area where the direction dot 21 is arranged)
defines the block in the direction of the direction dot 21 when the direction dot is arranged at its center,
and when thidvgrid@redd94ving the different directional standard is arrangedifaGhmwdaibesarea 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). In addition, providing plural grid areas having the different directional standards, the

direction of t (o] efin i r ment mode (refer to Figs. 34 to 37). In these
cases, only gﬁra%%‘-l}teﬁeg gﬁd%gﬁgﬁ%nﬁﬂgggr%% di?élc%ojrrﬁzjlestgr?dtargs&f ?ﬁ’ée difection of the
block can be tefirsd, $a thad itvis hetalways hgve. tolmfare the infernalion st 3arranged at this
grid area to the direction of the block. This will be described in detail later. [0126] Thus, by
arranging theliflfbtrhtion dot 3 in the horizontal and vertical directions on the direction area and

arranging the informatjon.d t.Si'@; e ohlique direction_op,the qther areas, an equal space property of
the reference grid point is n%t sacri fcegd%b%%e{:uss&e’ngneeacc)?ﬁﬁg% e?eﬁ@etaé)ﬁd“ Sf“lﬁfj&ot %is deviated

due to the kefatot 2a Thekefarenl is gessibiede simplify ke seadipg algodthrg fgrdhe dot pattern. In
addition, the information dot 3 can be arranged as it is in the direction area, so that the direction of the

block can WEP2607/60498 &P CFists2006/G001 85 dhétrefiied WitHdutsatrficng(the énformation dot 3.
Goviation from 118 Senial POIFRURE enki r66h 18 corirar ) BRE 1T RIGHRLGST A8 3 oan be
used also asgba flitectioro@iod Abxt grid line 8bina longitudinal 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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[0127] Fig. 47 is an explanatory view illustrating a determination algorithm of a direction dot and an
information dot. [0128] Upon determination of the direction dot 21 and the information carried out.

[0129] dot 3,the following procedure will be (1) s = 110 - 121is calculated.
WO 2007/004994 PCT/SG2006/000185

[0115]

Fig. 20 is an explanatory view illustrating a
reading method of the information dot 3 by using a
difference 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 jo117]

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] = (6) ~ (3)
[4] = (7) - (4)
[5] = (8) - (5)
(6] = (9) - (6)
[7] = (10) - (7)

46




[0130]

(2) t =113 - llliscalculated. [0131]

WO 2007/064994 PCT/SG2006/000185
[8] = (11) - (8)

[9] = (12) - (9)

[10] = (13) - (10}

[11] = {14) - (11)

{12] = (15) -~ (12)

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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[ -t [ lue p, the dot is
3) s -tis calculated. [0132] (4) If s-tis not less than a predetermlne_d va : _
((je)termined to be an information dot, and if s - t is less than the predetermined value p, the dot iS

determined to be a direction dot.

WO 2007/004994 PCT/SG2006/600185

[0123]

On the area where the direction dot 21 is arranged,
the direction dot represents the direction and the
informationbeingpositioneddeviatedjxxthehorizontal
andverticaldirectionsfromthecentralpoint. Inotherx

~words, in Fig. 21A, it is known that this block is upward
because the direction dot 21 is arranged at the position
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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[0133] Specifically, in the case of Fig. 47A, when s -t WO 2007/004994PCT/SG2006/000185 = 110 -
121-113-1lI=110- 121, 110 - 121p are established, the dot is the information dot. [0134] In the
case of Fig. 476, when s -t =110 - 121 113-111=0, O<pereestablished, the dot is the direction dot.
[0135] Favthermesdlue of p can be arbitrarily set and it is preferablyp@raados2@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. 216 shows an example that the blocks are arranged two-by-two in the

horizontal and vReicgkdieeliP8S. where the direction dot 21 is arranged)
defines the block in the direction of the direction dot
21 when the direction dot is arranged at its center, and
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). 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
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
horizontalandverticaldirectionsonthecﬁx@ctionarea
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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'[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 9 2073¢&pgdlied to the other dot pattern (GRID3). [0139] PAWSERBDeES information
dot 3 is arranged in the area surrounded by four reference grid point dots, however, in GRID3, the
information dot 3 is arranged also at the position of the reference grid point. In this example, it is
possible to atsangr:therdirection dot41 withi I f in any.reference grid point. [0140]

In Fig. 23A, the reference grid pointtlllé)%ca%/égclia gtft%% tIa'o%\f}(lagir %ﬁ%o?ﬁ]eou%ng%F I]é?tngrlc(ijoare among 16
pieces of grif&EhE t4 x £z aB)Wb deflinbe atithe atrapgement plases of thesdigpctiondos 21. When the
direction dot g;i 355 arranged at this place, at the positions rotated by 90 degrees around a center 24 of
this block (233, 236.%3c), Yhe TBCHRSh 5D ERNBY bé Hetcrmmtit wi& idforbaticredot 3 is

arranged in the sane direcion a5 e direction det. 2l (thehorizontal and vertical directions).
Therefore, there is a possibility tha?ﬁl% dirce(:tctio?} 0%%,1%%']!0%1 %Igr%r?b? SEREMRURBIAY’  Therefore,

at the refereAéegti pointother thanrthbcarrangemest piace 91 the gikactienydat 24 the jnformation dot
is arranged igghce glilique direction. Thereby, it becomes easy to search the direction dot 21. [0142]

[0127]

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

[0128]

Upon determination of the direction dot 21 and the

information dot 3, the following procedure will be

carried out.

[0129]

(1) s = |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 Fig. 23A, it is defined that this block is upward when the dot is arranged at the position of the
direction dot 21, namely, the dot is arranged upward from the reference grid point in this drawing. .
[0143] WO 2007/004994PCT/8G20061000185 However, the present embodiment is not limited to
that the direcwsh268vhédstbck is defined at the dot position itself, and as showsdGgthieaisswing, the
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. In this case, it is not always have
to.conform the o!of @rr_angg ir]_tr:jsI%reg to the dirgction of the blogk and it may be arranged in the
right, left, and lower directions fromthe reférence gmi p—oiﬁt.2 hu ,%9/ arrangingtthe &e4 for defining

the informatiersinasbdiffetesd direstionalstandard framsthe other infumagigp dot 3 (a direction area 21a:
in this direction area 21a, the information dot 3 is arranged in the horizontal and vertical directions of
the reference[ﬁﬂéﬁdint, and in the area having the intersecting point of the grid line in the other areas
as the reference gridl%?ipg the dot is arranged in the oblique direction) at a predetenEined position in
the block in advance: the A& e BBk chhBe dEiRBd SInotherwbid®, if the Hirection area 21a

is arranged alt the-uppérleft, this Blagk.is upward, %h%%diti@gésé%qce:{heﬁqlire tion of the block can be
e

defined only at the arrangement place of this area ir6ction area 214 ! eliRformation dot 3 of this
area (the diré&fon area 21a) may be arranged in any

[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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direction from the reference grid point only if it is a direction different from the other information dots 3.
[0144] In addition, in Fig. 23A, the direction dot 21 can be discriminated from the arrangement
direction (the oblique direction) of the information dot 3 to be arranged in the other reference grid point
in the directioh®tadioeisection dot 21 (the horizontal and vertical directiore)/¢d¢aoweesisss shown in
Fig. 238, the present embodiment is not limited to this and due to the length from the reference grid
point, the direction dot 21 can be identified. In this drawing, only the distance between the direction dot
21 and the reference grid point is set longer, and the distance between the information dot 3 at the
other positioRYP3¥ ©Bb, P3G RhB Iherbforenée HHa bbb s aét 3nbitert ARSED 2 HE@ 24 shows the
above-descri%ed Gase that two dot after s iangé[]):?é are config redin tq:e_ hor_,i%orétﬁl .aspd vertical

directions, an FJfgs. 2B 3hd 25B show the arrangement order of the nformation dot 3 corresponding

to this. [0146]x amPlse inthe £asgshawn ik He 2 thmarea wheteithe dotoarasarranged in upper,
lower, right and left directions from the reference grid point (the direction area 21a) is arranged at the
left upper of ¥ Blosk tthe dirbedn sPthisshlock ean pe idartifiedence grid point.

[0140]

In Fig. 233, the reference 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,

’”"_EEEﬁj_Eﬁé”é{Eeét£3n 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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54 WO 2007/004994PCT/SG2006/000185 [0147] Fig. 26A and Fig. 268 show the example that
the direction dot 21 is arranged at the center of the block 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 det@2nhiargental, vertical, and oblique directions on the otheps@risigamtsedfz49] Figs. 27A
and 27B correspond to Figs. 26A and 268, 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 directiopApt is.fu [th€f1 ngIJi:%ds'[g r{[teeeor}l%eg <§11ti£erlns(C§1 %@4 imited to

that the direction of the block is defined at the dot
‘position itself, and as shown in this drawing, the
direction of the block can be also defined by arranging
the area where the dot is arranged in the horizontal and
verticaldirectionsattheupperleftintheblockitself.
In this case, it is not always have to conform the dot
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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[0151] In Fig. 28A, on this dot pattern (GRID4), the reference grid point dots 4 are arranged at
even intervals on lateral grid lines 28A and 288 at the upper and lower sides of the block, and the
informat ion dots 3 are arranged centering on the grid points other than this reference grid point dot 4,
respectively. 1903@]7/00498@n such a dot pattern, at the area of a predeternrcedcedeseomesgrid point at
the next level of a central grid WO 2007/004994PCT/S62006/000185 line 28c located at the mid point
between the upper and lower grid lines 28a and 28b, the information dots 3 are arranged in the
horizontal ang yertical directions using this reference grid point as the start point, and this area
becomes a direction area 21a. [0153] At this direction area 2 la , the directional standard of
arrangement pf thieipformation dot 3 is different from that of the reference grid point belonging to the
same grid line. In other words, the information dot 3 is arranged from the reference grid point to the
oblique -direction at {He arkdidfile Other RferenzadAyridpeint Qretbie otherhand ntdhea direction area
21a, the infogonéatl%l] dot 3 ig arranged in the horizontal and vertical directions from the reference grid

point. [0154] TS HATHE BAG N ETRR dirBetich B E 95 R$  Arr &Higesic Hanupger side with
reference to ieicepualearifdive 285) s Ressbledg identitthat s Rlock is.upward. .

in the other reference grid point in the direction of
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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[0155] At the direction area 21a, the information dot 3 can be arbitrarily arranged in the horizontal
and vertical directions, however, it is obvious that the direction dot 21 in this direction area 2 la may be

arranged being conformed to the direction of the block. [0156] In addition, in the case that the
direction area¥P12093/¢93%4ded on the central grid line 28c, the dot arrangeRCFiSkM00dipe@ItdN area 21a
shows the direction of the block as the direction dot 21. [0157] In such a dot pattern (GRID4),

when the position of any grid point is determined to be the direction dot 21, the information dot 3 of the
gridpoint in lineygymmetry around the central grid line 28c located at the mid point between the upper
and lower grid lines 28a and 28b is differently arranged from the direction dot 21. In other words, the
direction dot 21 is arfihged beéMmgateviarddyfromabe grd poinh v the sRRET. lovyes Lright.and left
directions, and.at the grid point in line symmetry with that grid point, the information dot 3 is arranged
deviated from fhjfseé:%cgﬁ&n?%tth%%ﬂﬁa@rdﬁé‘éﬁ@ﬁi @isBhe c®nbech afidtipattetrm (GRID4), since

the referencqgrictg@n@&ltarlgﬂr@gg d At e\éﬁﬁiggervals 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 thé€ dBBdue 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 hért\ecoesha vféatbh ordirection 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 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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[0159] Fig. 288 is a view showing the state that two blocks as described above are arranged in
parallel in horizontal and vertical directions. [0160] In addition, Fig. 2 9A is an explanatory view
showing an example of how to arrange the information of this dot pattern (GRID4). According to this
example, the Wl 0gRBM%s defined by the difference for each dot. In the pressar®pocisation, 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 by a value
from the value of the dot 3 located

made by subtyacti V- f the information dot 3 Jocated at (1

at (4). As sho:\g\zfiﬁq{ilﬁ]%’rzi’tegl %rfv%ﬁac,&gr%yatﬁe %%8 6nol|r% & \%vﬁi%h%ﬁg ﬁ%é&i&?&of}f’f Rlarfdiyed is not
used as the idforratigirdat 3ihexeveraitis Qossible @ive,arneanipg of the, infornatian to this
direction dot 21 by the difference in length from the grid point. [0161] In addition, in place of the
direction dot 2 ¥ g ribe FWtHyefekanee wlFrn @84 ittis obViolis teatthe infounsatian dot 3 may

be arranged in,this area as the directipn area 21a. 50162] The upper drawing of Fig. 30 shows the
case that the blocks o tﬁg ot Baﬁéfrﬁ%r%(\?v%r]iﬁ Fg. 39 &S dhECRY B byRib irfthéE horizontal

and vertical dineetionse taspestivelyy apd the lowey drawing gf Fig. 30 shows the calculation of this
value. [0163] Figs. 31A and 31B show the example that the direction dot 21 is arranged at the

center of the bdek3 the dot pattern by GRID4. [0164]

Atthisdirectionarea21a,thedirectipnalstandard
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]

56



Thus, by arranging the direction dot 21 at the center of the block, it is possible to freely arrange the
information dot 3 on the other grid point in the horizontal and vertical directions. [0165] Figs. 32 to
33 show the arrangement of the information corresponding to Fig. 31. [0166] (GRID1: Modified
Pattern) wig2osUs4and 34B define the direction of the block only by aremigirgoi®@assangement
direction of the information dot 3 only of a specific grid area (the direction area) in the dot pattern of
the block configured 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 GRID1. [0167] In other words, in Fig. 34A, the
information dots 59 13 aféldf&dqtiinthe BBRzSHaardh k¢! dirdaiora Floph tier@ters of a left
lower grid ar 4a, a center. grid,area 3 4b , and a left lower ris? area 34c, respectively, and in the
other grid aregg}:,é"l?hg'1 ?nf§r%n%§{f5%%%t 8’}535Prgn§§cf’ rgr%f%ts%%]m(%r athe 6b f‘aUe |r3ctc|io°n¥. Thus, by

arranging the, gtid atras 34a.:3Ms andrdet i 6anbedecognized dhat thiscbloek iscupward from a
shape of a triangle connecting these grid areas, namely, a relation of an apex 34b with respect to

bottom sidesHdta®d B4 ¢168F the direction dot 21.
[0157]

In such a dot pattern (GRID4), when the position
of any grid point is determined to be the direction dot
21, theinformationdot 3cof thegridpointinline symmetrxy
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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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 blockvepeahianged. Thereby, the information dot 3 can be arrangedivstixoalb@ugs areas in the
block without sacrificing the grid area for the key dot. [0169] Further, Fig. 34B shows the state that
the blocks shown in Fig. 34A are connected two-by-two in the horizontal and vertical directions. [0170]
Figs. 35A anq@?%spow the state that the information dot 3 is arranged corresponding to Figs. 34A
and 343. [01 Fig. 36A is a modification of Fig. 34A. In the dot pattern of the block composed of

16 pieces of grid areps ¢4 x4 5 18) dheiinfproasion detdis atangeq fiow thecntgrefthe grid area

into the horizontal and vertical directions only in specific grid areas 36a, 36b, 36¢, and 36d and then,

these grid arégsdae chafted imtoothe etheragridzarga wheneincthg irformationydat Sris arranged from
the center into the oblique direction). In this way, the direction of the block is defined. In this block, the

grid areas 364 36& “AnuS&t ar8 iné& s a shged in parallel with the bottom side and the grid area
36b is only pafrugleg. 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 afimcedrgdtés tworhyetwa finthe hatizenialanshericaldirealionsd[Q%73]  Figs.
37A and 37B show the state that the information dot 3 is arranged corresponding to Figs. 36A and
36BJD174]an 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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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 dot 3 can be arranged in the all grid areas by defining the direction of the block without

sacrificing thevgrideareastar the key dot. [0175] Fig. 38 and Fig. 39 she@rtke2exevpks that the
direction of the block cannot be defined even if the grid area is arranged as described with reference
to Figs. 34 to 37. [0176] In other words, in the case of Fig. 38A, grid areas 381, 382, and 383
wherein the i@fl%r@) tié)cr:lgoto?f igﬁagr %q:ed btejcneg deviated in the horizontal and vertical directions of the
grid point are linearly continied i the oblique dire&ibh at tHe bickk, ha TheR ATRE t8fnecting these

specific grid areas isyalse bngatlyapangeted 0 feaathen blogk the direction,of the Blpgk cannot be
defined. In addition, in the case of Fig. 38B, grid areas 384, 385, and 386 wherein the information dot

3 is arranged5¢iRG a&viated wiv tiker Hotikentad wad vértival digectibisiof .thedgsdh peiat @helinearly
continued in the Lg)‘Plfé‘?nd Ioweﬁ[ directions of the block, so that the direction of the block cannot be
ur

defined. [017C7Tll RS indhe ERSS 0B 8BC, grid areas 387, 388, and 389 wherein the

information dps 3 éz3rranged being deviated in the horizontal and vertical directions of the grid point
configures a triangle. However, the WO 2007/004994PCT/SG2006/000185
' 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 directiondot 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
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figures made by rotating this triangle by 180 degrees for example, 395, 394, 389 or 391, 392, 393)
appear across blocks, so that the block itself cannot be defined (there is a possibility to recognize a
block 135 by error) and is cannot be determined if its direction is upward or downward. [0178] In
the same waW@2#g0@94a line grid areas 401, 402, and 403 wherein theRafsGraoiandss 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 ang B4. s%g][ag there is a possipility,to recognize the block B5 which is not a block originally
by error, the block cannot be %%fiﬁgd@c%o?rg& +ERG k TannBt beeterfifited iR HirkREsh is upward or

downward. [(78h th&ig.ADAis @ Bodified exampla-of & dotpatiern (3RID3) described with

reference to Fig.23. In this drawing, the reference grid point dots 4 are arranged at even intervals on
the grid line SoRtiguting ahddduter eitcudntdre Aot thartldokrhe gAd linespanéedtinglthiese reference
grid point dotg 4d|n the Q%réonEa}I] and vertical directions are arranged; and assumln]_bg that the

intersecting poinit of the-giid Ihes %3 b a\irtddi fid pbitt, the SR &Urded by fout Sirtual grid
points WO 200730409476 H A 20081000185, is defined a5 a gid.areq.; e infargation dot 3 having

the length and the direction (the vector) is arranged with reference to the center of this érid area. Then,
with referendeito @ virtgdingidtgointy thednformatiorBdet,3 i3 4brangead. Hare, with respect to the grid
area, only in.an upper center ri%area 411, the information dot 3 deviated from the central point into

[

the horizontal and Venial difsttion 3¢ ahBh§ed tafdintie e iR, the adthaibn dot 3
deviated from the-centiai RoiBbiniolbe PRliaus,diteetign isarianged. Indhig cage. itis known that this

‘block is upward from the - .
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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arrangement position of 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] As described above, it is also possible to identify the
direction of themoekoo#s#from the place where the grid area 411 as the BlirEsGo#&0eEsS 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 411rig {hg ]WO 2007/004994PCT/SG2006/000185 direction area. [0183] In this case,
since this direction area is arranged at the upper center, it is possible to identify that this block is
upward. Further, in the gasa dhat teagiid dical 4Lk issieanted 1q besthg directiopiggea dtthis way, it is
not always necessary to conform the information dot 3 which is arranged in the grid area 411 to the
direction of tR&bIbEE TTRrtbre, MemkitoBRe aed 211 Lifirales poseible 16 drrange the information
dot at the ve tor.en QOHS ,,\na ?{I , left,_right, or.the lower direction using the central point (the virtual
reference po(iint) s hesérJt b(rj?n.g J.nfogmaglon dot 3 i1s arranged from the
center of the grid area into the horizontal and vertical
directions only in specific grid areas 36a, 36b, 36c,
and 36d and then, these grid areas are chanted into the
othergridarea(whereintheinformationdot3isarranged
from the center into the obligue direction). In this
way, thedirectionoftheblockisdefined. 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 37Bshow the state that the information
dot 3 is arranged corresponding to Figs. 36A and 36B.
[01741]
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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[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. In 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 arraN@edoTedg4se located at any place in the block. [0185] FROiSE 260600808 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 WO 2007/004994PCT/S02006/000185

information dgt,3 cerregponding fo Figs, 40A and 40B..[0187], Fig. 42A shows the dot pattern
described with refe%efc%fl tcg3 %lggli63\r8%/%[ eJb]ilor(]:tclinceor‘%%ogsgd‘J cl)fjlgffq 29 LY656iEied 8fgrid areas.

Fig. 428 shows theistatecthabihese ks ascaonneckashiwasRy- e indhe horigantal agd vertical
directions. [0188] Since the directional standard of the dot arrangement'is the horizontal and

vertical direcfidiPonfP i the Gridf areadd1- also in Figs. 42A and 428 as iame iS the above-described
Fig. 40A, this[g)r'id%rFa 411 can be deemed to be a direction area.

Fig. 38 and Fig. 39 show the example that the
direction of the block cannot be defined even if the grid
area is arranged as described with reference 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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[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 aramegmdiomthe grid area 411 to the direction of the block. Tharetse2evihonitsis grid area
411, it is also possible to arrange the information dot 3 at the vector endpoint, namely, left, right, or the
lower direction using the central point (the virtual reference point) as the start point. [0190] WO

20071004994RGT/RG2AP8P004.35 + o + F9S, 4341and 43B. show the arr ment order of the
information dot 3 corresponding t% ijgs. 42A aénd 428B. [%fdﬁng\iﬁgphinﬂ%?a otiiffed example of
the dot patterhf(@GReB4ydekeribae with sefereaceacte Fim 28/ 4n thisdos pattern. 4he- infyrmation dot 3
is arranged % he position deviated from the grid point in the horizontal and vertical directions only in

the predeterMindd Siea®@ £ Ml hhRPdRENGiE pohiscampmebrimtibnidot 8ds(drrenged at the

position devigted frorg the grid pqi ti@thg oblique, direction, 01921- Thus, by differentiating the
directional standard (the horizonta?an veﬁf:ég(?’&?’ezcﬁoﬁs(;bf%?g ar?g'):’lnalfhgﬁﬁ(?rmat%%owfrom the

information diot 3dm theoathBregritkpeirtsi(themhbligue diegtion) defining this ﬁjjﬁ?adr‘hl as.the direction
area, itis poc?gihl?lllewtao J:rgc.ogni ze the direction of this block (here, upward). [0193]
{01787
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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The information dot 3 to be arranged in this area 441 may be arranged at the arbitrary position within
the horizontal and vertical directions, however, it is obvious that the direction of the block may be
indicated defining this information dot 3 itself as the direction dot 21. [0194] Fig. 44E shows the state
that the blocl&@le@oriloers4\WO 20071004994PCT/SG2006/000185 with referesazeonsiggs44A are
connected two-by-two in the horizontal and vertical directions. [0195] Fig. 45 is an explanatory
view illustrating the arrangement state of the information dot 3 corresponding to Fig. 44A; Fig. 46 is an

explanatory vieéN&Ig@Ergt' the arrangement state of the information dot 3 corresponding to Fig. 44B.
[0196]  Thus, also'in t%é:-;('—'?asseé1 of ﬁ{%gd%F S&ttern by GRIDA MithohP 8abcinghasiidesic grid point

forthe key the length and the direction (the vector) is arranged
with reference to the center of this grid area. Then,
withreferencetothevirtualgridpoint,theinformation
dot 3 is arranged. Here, with respect to the grid area,
only in an upper center grid area 411, 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‘ﬁééitioﬁuék 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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--dot, the information dot 3 can be arranged with reference to the all grid points. [0197] (Other
Embodiment of Direction Dot) Figs. 48 to 55 will illustrate the other embodiment (s) of the direction
dot. [0198] Fig. 48 defines the direction in the block of which shape is other than the grid shape.
[0199] In Wils26l020nsn94 at first, reference points 48a to 48e are arrangedI/Boemkvapasndicating 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 arran(ggg,e%q:ditge Wr% 2007/004994PCT/SG2006/000185 information dot 3 is arranged at the
vector end point having the 8ifé&ion and the length using these virtual reference points as the start
point and the phd go®int. Thus, it is possible to define the direction of the block depending on how to
arrange the reference point in this drawing. Then, by defining the direction of the block, the size of the
entire block is define@.n[C‘;ZU'O? case, since this direction area is arranged

at the upper center, 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 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
A_-d‘_:i:‘c_‘-f;c-{:ion using the central point ?the virtuairrr'e_-"f_é;e“ﬁzé' T
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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In Fig. 48, the reference points 48a to 48e and the information dot 3 are described assuming that all of
them have the same shapes. However, as shown in Fig. 57, the reference points 48a to 48e may be
larger than the information dot 3. In addition, these reference points 48a to 48e and the information dot
3 may have aWg stiapesshthey can be identified and a triangle, a square, ECTissies/pogons 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 g‘ﬁﬂ%%ﬂSEm&Q% irgo the arid shape, namely, the rectangular shape and the
reference points partially coincide with ﬁ]%rvglr?usﬁ ?é?.ege% g%pogin%ﬁﬁzoﬁ A ofie? \/\?oq‘as, 48a, 48b,
48c, 48d, 48¢l @88 ahd 48g arranged in Fig. 48 can be deemed to be a reference point and a virtual

reference point at the same time. Therefore, in Fig. 50, the information dot 3 is arranged at the end
point of the vector haArfly edchfpoit @i thé Bartdsintolidre ima pestagai-sdape cdmposed of 48a,

48D, 48c, 48frg5r%%48€%,ét isgaos;ible to recognize that this block is upward since 48c is the apex.
[0204]  Fig. B1 shows thé Stats Tat 11 bioEkE RRolh 5 Eig® SBRES Echieetdf twdtb¥-two in the

horizontal and vertical direeleNS.of grid areas. Fig. 42B shows the state
that these blocks are connected two-by-two in the
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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[0205] Fig. 52 and Fig. 53 show the case that the direction of the block is defined by arranging the
information dot in a directional standard different from other one. [0206] In these drawings, the re
ference points are arranged at the four corners of the block. The direction of the block 3 is defined by
differentiatingWBeadt@esivn of the information dot 3 in the direction area 2 PaEstngstive1sformation
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 21a, the information dot 3 is arranged at the

position deviated from;the virjugl refesepee point intq the horizontal and vertical directions, and in the
other areas, the informaBtion dot 3 Is arrangeaq?f%e & 56671868594 CF R 606/HB6185 position

deviated from theovintuet feferefice poins die digebliue girestion:. 4 Figg 52, Sipce thegdirection area
2lais arranged at the position (a + Y direction) deviated upward from the block center, it is known that
this block is LE)Q/\;a%&.]In the case that the direction of the block is defined depending on the position of

the direction area 21g.i ;hgl QIA)cksin ;glhis C\)N%iajyfthedinformation dot 3 in the direction area 21a may be
arbitrarily arranged. In other words. in this drawing. tha MBrhTaloh d&itS fr&ifelist he vector

endpoint in tH& R direstaer: iramdbe wirtial refeenss PaINt.o_ [9207] 2 g5 Fig- B3 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 g% fhe-cask ehatnfie divedtiborof thetbldck is defined Py @rmngingdhe information

dot in the dirgetiepad gandarddifergnt rom the other directional standards n 3 pluraly of areas.

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.
____[0192-]“

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.
[0194]

Fig. 44B shows the state that the blocks described
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[0209] In these drawings , the reference points are arranged 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 3whicharearrangedcentering on the virtual reference point
from that of owereramsssthese three positions are deemed to be the diraatmpcamweasodisa, and then,
the direction of the block is defined by the shape of the line connecting these direction areas 21a. In
other words, in these drawings, from the shape of the triangle, it is possible to identify that this block is
upward. [021Q} th Fig.RD-shows 5%1: e_blocks shown in Fig. 54 are connected two-by-two
in the horizontal and vefr%?::al direcﬁ@c])c?}gf.t %‘ Tﬁ |g 56 SROWS heTd %"‘[ﬂatth‘/ reférBnds point 4a is

conformed totélgridlp@ihtz $m theelcasa Of aganging 1hajr§£eé@|@c_§091cgnts 4a so as not to be symmetric
about a pom t})reference to the center of the block, it is possible to define the direction of the block

asitis W|tho |ng the direction area and the direction dot. [0212] Fig. 57 shows the state
that the sizes of the glots at jhe re erence gonits 48a to 48e of the dot pattern shown in Fig. 48 are
larger than the information dot 3. [02 anatory view illustrating the

arrangementstate¢ﬂfthe1nformationdot:3corre5ponding

to Fig. 44A; Fig. 46 is an explanatory view illustrating

the arrangement state of the information dot 3

corresponding to Fig. 44B.

{01967

| 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.

[0128]

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

In this drawing, at first, reference points 48a to
48e are arranged. The shape indicating the direction
of the block (here, an upward pentagon-shape) by a line
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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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 WO 2007/004994PCT/SG2006/000185 and it is obvious that a noncircular form such as a
triangle, a sq¥ePeterd49tHer polygons may be available. [0214] In Fig. 58roysuakisigoorsy 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. Also with respect to this
e and the, size may be changed. In addition, without

reference dot; it viqus that the.sha

arrangement %%Erﬁ%gnégé 0!?[1%8%_1, the ditection shthe bIGAEmES BE UBAIRES RIGBE - in tire

case-ordeTinfrayrthe glitdetion Df ecne-akdyaranging syehadot hgvingdtssize ghanged, this dot is

not always to be a reference dot but it may be the information dot 3. In the case of defining the

direction of tHePHEACHF En&Rfing theasizé b tratinfornmmbdm Hoa3dvitheut sadrificingithe information

of the informq,tjgpsdoél ths(::- dié%cstioglof t@e kg;ock can be defined. [02151 In Fig. 59, by making the
{ dot 21 1arger than the 3iZ8 5AME SthEr THrdHEbAHSES bR the $28 bf the

size of the direction

reference grid gpink dabd; ibis pessible t@.identibethis,dotiohe b direstion,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 inform&ficHddtB-is thé sameoas deft bh theglitentionidos 2 {iod-igz 50nkothiefdrem WO
200H004994ﬁ£§7§§%90®?ogﬁgsentire 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

"7 refereénce 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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are the horizontal and vertical directions), it is possible to define the direction of the block. [0216]

Fig. 62 shows the structure that the information dot is not arranged in the grid area at the upper center
of the block. Thus, without arrangement of the information dot 3 at a predetermined grid area (the
virtual grid poN@ 200ti®4%ference point ) , it is possible to define the directrarrsGeshimessdepending on
the position of that grid area. In this drawing, it is known that this block is upward. .[0217] In
addition, Fig. 63 shows the case that the direction of the block is defined by arranging the information

dot 3 on the \qual %idapoint(ﬁt the uj}])ger center of the block. [0218] Fig. 60 represents the shape
of the information dott6 beé arraryetiin thé Yriddiel by3eslrdinf 6f Beages NsHDIASN Fig. 60, the

shape of the pdarmation gloj is,selecied fremeapang.a black squage, ablack triangle, and a black

circle, and the different information may be defined for each shape. [0219] In addition, in this
drawing, the Birection of the blodiican b6 definedimfarrangingtwel dots among therrgtetence grid
point dots at the four corners deviated 74 from the reference grid point. In this drawing, since the

reference grid oﬁﬁ%lo?é“gt R]%jdbibe‘f‘?efpéﬁd‘fﬁé:ﬁﬁﬁeﬁ‘r‘?d‘hjtBﬁt@ﬁlﬁcpaﬁéﬁb\ﬂﬁeﬁ ward, it is
possible to recpgpize,that this blf’ﬁ'éf?,ugwae[%entagon-shape composed of 48a,

48b, 48c, 48f, and 48g, it is possible to recognize that
this block is upward since 4Bc is 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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[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 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 re¥8FaP7@eHae this -block is dPWArd. [0221] The present RETEHERIAEAM S widely
applied to an illustrated book, a photograph, a card game, and a security system or the like being read
by an optical sensor. SG201005640-60002P00031P01D2 GRID5-SG-D2 What is claimed is: 1.A dot

pattern compgsing:: adHuEalib: afireterenes: POILs 1 28 atea pLa block having:an Sinfqrmation dot
arranged thereon;
the oblique direction. 1In Fig. 52, since the direction
area 2la is arranged at the position (a + Y direction)
deviated upward from the block center, it is known that
this block is upward. 1In the case that the direction
of the block is defined depending on the position of the
directlion area 2l1a in the block in this way, the
information dot 3 in the direction areaz 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.

2077

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

[0208]

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

[0209]

Inthesedrawings,thereferencepointsarearranged
at the four corners of the block. In this block, by
differentiating the directional standards in the
arrangement of the information dots 3 at three positions
amongtheinformationdots13whicharearrangedcentering

on the virtual reference point from that of other areas,
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a first information dot, of which information is defined by a distance and a direction from one of a
plurality of virtual reference points, the plurality of virtual reference points being defined with reference
to the plurality of reference points; and 10-a second information dot, of which information is defined by
whether or nd¥th&&EEE#H information dot is arranged on one of the virtuAGERGHESIWDIALS; wherein
the first information dot and the second information dot are arranged within the block. 15 2.A dot
pattern comprising: a plurality of reference points in an area of a block having an information dot
arranged therggg;saeng an information dot, of thlCh information is defined by a distance and a

20direction from one of & DRUPAR TR P refe B Ot B & BRI SF bR F&éfehce points
being definecbwih refatenceda fhe phirality Of eferense Rojis,as well as whethergf nof the

information dot is arranged on the virtual reference point. 253.The dot pattern according to Claim 1 or
2, wherein the shape of the line connecting these direction areas

2la. In other words, in these drawings, from the 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 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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information is also defined by a size or shape of at least some of the information dots. 4.A dot pattern
comprising: 30a plurality of reference points in an area of a block having an information dot arranged
thereon; SG201005640-60002P00031P01D2 GRID5-SG-D2 a plurality of virtual reference points that
are defined WYR P&&RE#R4 to the reference points; and the information doRCaTSGRIR M IMation is
defined by a distance and a direction from the virtual reference point, as well as by a size or shape of
the information dot. The dot pattern according to any one of Claims 1 to 4, wherein the reference point

coincides with eivirf akreference point. ATOedil MAIIFIFYn such as a triangle,
& square, and other polygons may be available.
[0214]

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. 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,

il | the ‘case ™ 5f d&FTiHWing 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,withoutsacrificingtheinformationoftheinformation
dot 3, the direction of the block can be defined.
[0215]

In Fig. 59, by making the size of the direction dot
21 larger than the size of the other information dot 3
Or the size of the reference grid point dot 4, it is
possible to identify this dot to be the direction dot
21. Thus, by changing the size of the direction dot 21
into the size of the other information dot, even if the
directionalstandardoftheinformationdotI3isthesame
as that of the direction dot 21 {in Fig. 59, both of them
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the dot pattern according to any one of Claims 1 to 5 formed thereon. An optical reading device
comprising: a camera for fetching the dot pattern according to any one of Claims 1 to 5; and analyzing
means for analyzing the dot pattern and acquiring numerical values defined by the dot pattern. A
reading metho® conrprighdg: fetching the dot pattern according to any onerofrGtaitnscdoisss; and
analyzing the dot pattern and acquiring numerical values defined by the dot pattern. An electronic
device storing a program for: analyzing image data obtained by reading the dot pattern according to

aptioal roacing oviom e gt o AT Sy RE b5 EHRE Rt cbfwols an
information optpus deviee basetea the acquired pEPeHCA ValEeshe block.
{0216]

Fig. 62 shows the structure that the information
dot is not arranged in the grid area at the upper center
of the block. Thus, without arrangement 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.

(02177

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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SG201005640-60002P00031P01D2 GRID5-SG-D2 11.An information processing device comprising:
a camera for fetching the dot pattern according to any one of Claims 1 to 5; and analyzing means for
analyzing the image data, acquiring numerical values defined by the dot pattern, and executing
processing caxkesaoneing to the acquired numerical values. An electronigpgexgerierséaing a dot
pattern generating program for generating the dot pattern according to any one of Claims 1to 5. A dot
pattern generating device for generating the dot pattern according to any one of Claims 1 to 5. A dot
pattern gener }_chl)gﬂnjctel;lgod for generating the dot pattern according to any one of leaims 1to5. A
voice output device comprising- & Bifie PR [RBRIAG the UBt bRt nHedHHNG tosdiyshe of Claims 1

to 5; analyzingeearsctor analyzi Es’?&eﬁj&iﬁ%ﬂ%‘t@“%@C‘M@”%ﬁ'“_mf@g'f‘éa'%%de@ﬂ”ed by the dot
pattern; and voice output means for outputting a voice associate With the numencal Values acquired
by the analyZ4RpPmgansight of the block are deviated upward, it is

possible 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 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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An information input and output device comprising: a camera for fetching the dot pattern according to
any one of Claims 1 to 5; analyzing means for analyzing the dot pattern and acquiring numerical
values defire@ py1hesdetgeattern; and means for performing at least one of00QZRODTR iFFOIIERION
associated with the numerical values acquired by the analyzing means; and exeGRIQ:R$EFH2am.
17.An electronic device storing a program for: SG201005640-60002P00031P01D2 GRID5-SG-D2
fetching the dot pattern according to any one of Claims 1 to 5 by a camera; acquiring numerical values
defined byninead® paliaeyby: analyzing means; and outputting a voice associated with the acquired
numerical values. An electronic device storing a program for:

1.

5

10

15
2.

20
25 3.
4.

30

A dot pattern comprising:

- a plurality of reference points in an area of a block having an
information dot arranged thereon;

- a first information dot, of which information is defined by a distance
and a direction from one of a plurality of virtual reference points, the
plurality of virtual reference points being defined with reference to the
plurality of reference points; and

- a second information dot, of which information is defined by whether
or not the second information dot is arranged on one of the virtual
reference points;
wherein the first information dot and the second information dot are

arranged within the block.

A dot pattern comprising:

a plurality of reference points in an area of a block having an information dot
arranged thereon; and

an information dot, of which information is defined by a distance and a
direction from one of a plurality of virtual reference points, the plurality of
virtual reference points being defined with reference to the plurality of
reference points, as well as whether or not the information dot is arranged on

the virtual reference point.

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

information dots.
A dot pattern comprising:
a plurality of reference points in an area of a block having an information dot

arranged thereon;
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fetching the dot pattern according to any one of Claims 1 to 5 by a camera; acquiring numerical values
defined by the dot pattern by analyzing means; and performing at least one of: outputting information
associated Bi0OA664Desl numerical values; and executing a program as3oc#Red0BerYGD2 The
information processing device according to Claim 11, wherein the corresponding@RIDEsSGgRRItputs at
least one of a voice, an image, a moving image, a character, and an execution result of a program. An
electronic device storing a program for executing steps of: extracting a dot from the dot pattern

according to any oaget&Hsivs\virtad rerdaitalyonashhdciranfeaaadiing nerepsices Yaltrs defined
by the dot pattern. An information processing device comprising: means for extracting a dot from the

dot pattern accord/FEFIERF BASSE 81%ms 1 to 5; and means for analyzing the dot and acquiring
numerical values dréinatbhyaliesiabpastasmich information is defined by a distance and a

direction from the virtual reference point, as well as by a size or shape of the
5 information dot.

5. The dot pattern according to any one of Claims 1 to 4, wherein

the reference point coincides with the virtual reference point.

10 6. A medium comprising:

the dot pattern according to any one of Claims 1 to 5 formed thereon.

7. An optical reading device comprising:
a camera for fetching the dot pattern according to any one of Claims 1 to 5;
15 and
analyzing means for analyzing the dot pattern and acquiring numerical

values defined by the dot pattern.

8. A reading method comprising:
20 fetching the dot pattern according to any one of Claims 1 to 5; and
analyzing the dot pattern and acquiring numerical values defined by the dot
pattern.

9. An electronic device storing a program for:
25 analyzing image data obtained by reading the dot pattern according to any
one of Claims 1 to 5 by a camera; and

acquiring numerical values defined by the dot pattern.
10. The optical reading device according to Claim 7, wherein

30 the analyzing means further controls an information output device based on

the acquired numerical values.
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11.

12.

13.

14.

15.

16.

17.

GRID5-SG-D2

An information processing device comprising:

a camera for fetching the dot pattern according to any one of Claims 1 to 5;
and

analyzing means for analyzing the image data, acquiring numerical values
defined by the dot pattern, and executing processing corresponding to the

acquired numerical values.

An electronic device for storing a dot pattern generating program for

generating the dot pattern according to any one of Claims 1to 5.

A dot pattern generating device for generating the dot pattern according to

any one of Claims 1 to 5.

A dot pattern generating method for generating the dot pattern according to

any one of Claims 1 to 5.

A voice output device comprising:

a camera for fetching the dot pattern according to any one of Claims 1 to 5;
analyzing means for analyzing the dot pattern and acquiring numerical
values defined by the dot pattern; and

voice output means for outputting a voice associated with the numerical

values acquired by the analyzing means.

An information input and output device comprising:

a camera for fetching the dot pattern according to any one of Claims 1 to 5;
analyzing means for analyzing the dot pattern and acquiring numerical
values defined by the dot pattern; and

means for performing at least one of: outputting information associated with
the numerical values acquired by the analyzing means; and executing a

program.

An electronic device storing a program for:
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18.

19.

20.

21.

GRID5-SG-D2

fetching the dot pattern according to any one of Claims 1 to 5 by a camera;
acquiring numerical values defined by the dot pattern by analyzing means;
and

outputting a voice associated with the acquired numerical values.

An electronic device storing a program for:

fetching the dot pattern according to any one of Claims 1 to 5 by a camera,
acquiring numerical values defined by the dot pattern by analyzing means;
and

performing at least one of: outputting information associated with the

acquired numerical values; and executing a program associated therewith.

The information processing device according to Claim 11,
wherein the corresponding processing outputs at least one of a voice, an

image, a moving image, a character, and an execution result of a program.

An electronic device storing a program for executing steps of:
extracting a dot from the dot pattern according to any one of Claims 1 to 5;
and

analyzing the dot and acquiring numerical values defined by the dot pattern.

An information processing device comprising:

means for extracting a dot from the dot pattern according to any one of
Claims 1 to 5; and

means for analyzing the dot and acquiring numerical values defined by the
dot pattern.
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