WD 2007/ 004994 PCT/ SG2006/ 000185 DOT PATTERN
BACKGROUND OF THE I NVENTION Field of the Invention
[0001] The present invention relates to an

rmation i nput and output method using
Wgé??@?ﬁg%or inputting and outputting VarlJ%?%émmmmmws

i nformati on and prograns by optically reading the dot

pattern i nformati on fornmed on a printed material or

the like, and part|CLgég Lhe, present invention

relates to a technol ogy ere y a direction of a

bl ock configured by a dot can be determ ned.

Description of the Related Art [0002] Conventionally,

an i nfornmati encesrouwy preshodskon nveutoudd | ng t he

i nformati on such as voice by reading a bar code
Fioldedfonha pgrivemdiomt erial or the |like has been

ﬁﬂ?gested. For exanple, a method for storing the

Fmation equi valent to the given key information in

a Stohﬁ neans I n advance, retrieving this
i nf of A&t P& S?W%n+&%9§tﬁ@§dnﬁ}%$%%rt806§ A a hhgn

t h b ddjiti
P B ol 8RN OGS PHYICRLR #gﬁ%ﬁm St Pinfie e
arfd F&nged il o dgf¥ﬁﬂ§fﬂh@8qmaﬂf%é 3%p§g ggs By

i nformation and many ~programs can be o

opfthiec 401 ypad 4 85 AgPFh 8tk Rt tden P Y8 B2 PRLEr F8FmeR on
the like by a canmera as the inage data, digitalize

a|H:1EM@dom&kalhhedﬂMﬂH£]11Ek20&ﬂd0ﬁi851WQlarly, the
2007/ 004994 PCT/ SG2006/ 000185

present invention relates to a technology whereby a

directionofablockconfiguredbyadot canbe determined.

Description of the Related Art

[0002]

Conventiconally, an information output metﬁga for
outputting the information such as voice by reading a
bar code formed on a printed material or the i1ike has
been suggested. For example, a method for storing the
information equivalent to the given key information in
a storing means in advance, retrieving this information
from keys read by a bar code reader, and outputting it
has been suggested. In addition, a technology te form
a dot pattern that minute dots are arranged in a
predetermined rule so that much information and many
programs can be outputted, fetch the dot pattern printed

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

image data, digitalize it, and output the voice
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i nformati on has been al so suggested. [0003] However,
the conventional nethod f or outputting the voice or
the |ike by the bar code has a probl em such that the

,Wp?&g@@gg‘printed on the printed materi al OrféHQG%&ﬁﬁmss

rusive. In addition, the bar code is lTarge a
it occupies a part of a page space, so that this
met hod has a problem such that it is not possible to
. allocate nmany har codes in an easy. understood nmanner
P EERhIBR DEHHTeH 2 PtFﬁQQﬁSE%$tence, or a
[dﬁﬁgﬁgyaph, a picture, a character having a nmeaning
I'n"an i mage of a graphic, and an object froma point

of ViBWel@% Othe JOOP4) s IhER @Eﬁod%é!}%’%ui&MEthe
(s) of the

fol |l owi ng patent ocunents, the inventor

vAr@S U tify eRlkdcoRyhase 40 eth fdll YrB8WedtObuch that
patterns capable of storing much data w thout

tHablatenees piidtyd pinh shdeprfRakentnaPectnreniorlfhe 1ike
WD 2004/ 084125 [Patent Docunent 2] PCT/JP2004/019427

iq GO0} ushvehesénr eldatigdi art stby bhe iomdentios (53rge and

_(nanely, patent docunents 1 and 2), the inventor

1 9ggat ket hatPa bt ke a9 sHVE dedl dne s Bt 8cRepbROd

N1 Gelb AL 9Bt PHED. CRSEnad thedi SATTP bf The® bf BLRC
e e PR bl ahi ey B a5y A Bk rash 85

ot re2eh did8ed b o Jheneforgr 4 2 '1259;;%9,'% 8ot Ve,
2 B s e e g eehE sy 8 d bho Y Ppoectle

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
deocuments, the inventor(s) of the present invention has
suggested fully new dot patterns capable of storing much
data without influences on a print side.

[Patent Document 1] WO/2004/084125

[Patent Document 2] PCT/JP2004/019427
[0005]

In these related arts by the inventor(s) {(namely,
patent documents 1 and 2), the inventor suggests that
a key dot is provided and a direction of the data (a
direction of a block) and an area of a block are defined.
Since the direction of the block can be grasped in this
manner, the information defined by the biock can be given
a different meaning for each direction. Therefore, it
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can be said that the inventor (s) of the present
i nvention suggests an original dot pattern which can
store various information. [0006] However, according
Lechnol ogy of defining the directiog.
W@qm%@ﬁbyfth is key dot, the information dot ggﬁﬁ%&ﬁ%%ws
arranged at a pl ace mhere the key dot is arranged, so
that the information anount of the block is limted

and an_al gori for _searchjng f t he ke dot get.s
o8B st et aé“ﬁ'ﬁ%lw Pl BRaEsn T R Cat Sh kg on
I e d ﬁ
%ggggﬁgT isle %@ %gﬁgé ggﬁhﬁ?fﬁlchEEPVe Séﬁcﬁgr o
1@f59ﬁghqkhpn of a frame buffer is also required, mhlch
Is newmy pointed out by the inventor(s) of the present
[6o@enti on. BRI EF SUVMMARY OF THE | NVENTI ON [00071 The
present invention has been nmade taking the foregoing
pr obHemws vient .0 monsrdengt tontaedtacholylerdy o f dbfching
to realize a technology of using a direction dot in
thy dda et ipkey tdug bL@lsikchy & obev skt eBR oyt %rmﬁ?sa@@

buffer of which algorjthmfor. search is s e
A%hi P8 oPEtF‘BﬁaP% Joﬁ ©\f PHGHEe s‘ﬂm?.“eii L & "o 9

%ﬁocﬂgﬁtlgﬁogﬁ defl é%ﬁgglo%t%nghgegtlgntgf %%SCk

% order QL 8BIVE bvel deseri

1 Prophepb gt BRg 393010 LOIRS YO 2004/ 40 4?8435“ the key
PCT/SGQOO6/000185 present invention enploys t

dd©lgledd RGPS to require a long calculation time, and

the focused amount of the ambient area of the key dot

is large. This leads toeaproblenlto be solved such that

a resoluticn of a frame buffer is also reguired, which
18 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 toc 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 sclve the above-described problem, the

3

9-2010-00185



[0009] In other words, according to a first aspect of
the present invention, there is provided a dot
pattern, in which a plurality of reference points is

wﬂﬁ@&hﬂﬁg4i” an area of a block having a prﬁgﬁ&ﬁ?&hﬁﬁgs
information dot arranged thereon; a plurality o
virtual reference points to be defined (for exanple,
a central point of a grid area) is arranged fromthe

pr&benenae el it o n a8mpMHYSMaL ONe 41 5§, $ AT ed, of
whi ch infornati%% igb dg%ined by ai%?ngnggﬂgﬁg'a

[@epettion fromthe virtual reference point; and at
| east the information dot at the predeterm ned
posi £NoAths rmudedisnt e caodidiacs itan adot rsshawpre tt be the
direction of the block by the direction from the
PRRTEQEI L PELEtdRde pdiaite {OD@uojvidedos ot wortdsern, in

or di to the present invention, a reference point
Wh?lg&%lr"’}- é’ﬁg@bﬂ Johpi’h‘gf bRfTBRCE PRLBESt EFNPHEY Ldgide 1pf on
t predeterm ned intervals faor each of
axg%g%%ofbﬂaoﬁ ﬁlaan‘fgjr%? 2 RygarEerminachdm E e ion dot
1l Vgea s nand 4,01 ; B f r the like
= on t%ﬁ surfacépoF ne .%%%gggﬁ§329§§§§fFe$ Eﬁﬁcﬁﬁpfﬁgs

tobasi siof iRe pr edeteangh S ul & frambhe annanged . ooy g
plural reference points, the virtual réeference p0|%t
arieg) set.abnanhiesi casen ehpr edeicardgideh s uhe ;i it hat an

. intersecting point connecting the apexes of the
Lng@ihsonedel dsherrjandefli ned asiaxlyithfaknsefierence
d %oint 4  9-2010-00185 WD 2007/ 004994

CHERSSEI006) GUPiBB CER B fler, dardet o dmcanddte atimual

i?e%gq:—eq'loégtpoojfnta; \é{enc g{c 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.
[601¢]
Inotherwords,accordingtx>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,
further, other polygons and for each of sides thereof
orthelike)onthesurfaceofmediumsuchaspaper. Then,
on the basis of a predetermined rule from the arranged
pPlural reference points, the virtual reference point is
set. In this case, a predetermined rule is that an
'intersectingpointconnectingtheapexesofthe;mlygons
each other is defined as a virtual reference point.

4
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with this virtual reference point defined as a start
point. This dot functions as an information dot
defining the information, however, by differentiating

wb%o I‘){ggftl on of one |nfor mati on dot at 'eﬁélt/s%z{ﬂ%()tn{ﬂgws

bl oc romother information dots, it is poSsi

maeke this information dot into a dlrectlon dot

indicating the direction and the size of this block.
case that this  direction dot arr anged

Her e,

e Bes Dan bt ERa“BEHE T Thee” LFprb%rpcaJr?ec??oﬁ PEGhOT
d

R C R e S D e R CEaT s SR b S

T}qigeasedfum@ n&[ %Osllaln {headdit g@lt cﬁtc?@fgﬁiiﬁgt Rat

a plurality of IS connecte e Slze O

1ﬁf@ﬁhaﬁa@nbehbW@HéﬁJQﬁrdﬁfﬁ%ﬂéﬁ%&ﬁt@ﬁ tenB @frtheion
arrangenent position of the direction dot. For

ocBxanpli;yfoveatthe dbteati beadet ihstharsaagedfabnt beher
center of the block, if this direction dot appears in
inhperationedot i ghit isamissebledie wetkicons 1 sfiorf eympgion
three areas, it can be identified that this block has

d%el%?%eaofilffﬁrcéel%tc}ﬁfeel@ﬁﬂ%aaaﬂég t[ftmféqrecrhagn By d
th f dot _al t di
ST Lap 73 G i EerKon %%‘r?ﬁeal%a e thes Gk bht
| | . i
dﬂ% heol ok £an, e d5LUNed L 1o 0L 16,4 U PN 0

£l e POSEH DE Lok Cf:l‘f:@fir'lrl%ﬁar@ 'free‘tc‘éﬂ@é‘&glﬁ{‘e itPcan

-2010-00185 WO 2007/ 004994 PCT/ SG2006/ 000185 bl ock
bendtihapisBeatbdct Rgtt bRei I OERBEHOM OOk . this direction
dot belongs is directed upward. -
[0011]

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

[0012] |

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

This makes it possible to define the direction of the

5
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[0013] In addition, arranging such a direction dot in
a block in such a manner that no sanme positiona
relation reappears when a rectangul ar area where such

‘wgzﬂﬁkﬁﬁ&éon dot within the block.is rotategd. 9Q. 000185
egrees by 90 degrees <centering on any reference

point, in other words, when the rectangular area is
rotated by 90 degrees, 180 degrees, and 270 degrees,

. the di ion dot can be read even b a fr buf f er
b%§@§mV%ﬁﬁaP§oﬁ%?ﬁﬁf%?1§ a%%ﬁi%?é&%%?%logn of* whi ch

rgesplution is low [0014] Further, such a dot pattern
can be generated on a surface of the nedium such as

papet nby dpA@GrAM Ner 4 M $n gdelicPtl @it d k. 8O dot in a
i nformati on processor such as a conputer and printing
blangk dut putdh rg sy & bt piekade phe ildikenadnréhetion
basis of this program [0015] In addition, by reading
rexpihe ar doth pata gecteom dhies r surdaed eafe shehnediimeasion
the inmage data _using an optical reading neans and
dogn wiFR iy tiee bilvsde 16at a tRG esh 80ydeargesobit PBrdagdess
di,stance bet ween tge mutual dots, it s possihle to

O TTY TR AP Hot S PAFEELT &S E Trefidt SHIEE ™ PEYRE S, a¥hen
th?/éh}f:égélan.rg%flear tg%%rang%_go’taat edcll BS{CE% 8@8‘%’:‘%@5 ,aF]Lg 0 élera]grees p

or mat i‘on dot . According t € 'second

an25pe) fgidespreaenty 8t AP 008 YO 20041004994
PCT/ S&006/ 000185 invention, there 1s provided a dot
a Pathey buffédhecfiwigich algorithm for search is simple
and of which resolution is low.
1 [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 aé the image data using an opticatl
reading means and analyzing the image data to analyze
a position and a distance between the mutual dots, it
is possible to identify this dot pattern as a reference
point, a virtual reference point, a direction dot, and
an information dot.

[0016]

According to the second aspect of the present

6
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aspect of the invention, wherein the reference points
are grid points which are arranged at even intervals
in the upper and | ower directions or the right and

wb?f)&ﬁmﬂ'bl ections in the block area; and usigfgy & 5&MH6ss
of the

four grid points as the virtual vector start
point and wth reference to this virtual vector start
point, the information is defined in the informtion

160tnkY o, ¢in isQn..el.im i.n h Ny i .
necessary ?gfﬁgéé%iﬁ?ﬁquﬁgléigggt?8%t5§§%cTO&f?]flfﬁg
asbeect o@n tdh@t syl SOoNsernasctihe df Wl L 0N d8bint s
however, the direction to define the information an
ardeg didaetiohstehilehi aeetherdhyect k@Ne0bnt hertbhkeek s in
may be confused. Therefore, at the position where the
thf reePesn adot Iowehedbieck licmaroanykd, rtikgit and left
djnforr,mtion dot may define both of the information
HUCthengi F8cEREnPLeF Kt hEeBliogkchy sS4 Ndi St sRod ofy o fhe
s ftual jvector star%BﬁPoLnt which is a center of four

g1 7 pof S EE5h8Pi LBt Xttt VT TeRI SHRFECPPORS and
wide LOFOLARLLORAIEh (N ,QLRGL 1 RIOCKS, MRV def e Lhe, e

i nformati on by "a di Stancé om

it haPQbRt i A OhLEAYE qihreeqﬂPgrma[:ngiS]dﬁgc?%d%ng

to a third aspect of the present 1nvention, S
dipreovt tled aldefirpaiiegntpb bhedddsén agpeet s@fry tHgr

i nvention, wherein providing reference grid |i'nes in
def irohyd t bbenali migtecéh odoand a | ateral direction in 7

9- 2010- 00185 WD 20071004994 PCT/ S&006/ 000185 '.. the
[O9IeR! of the bl ock, the reference poi nt uses virtual

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

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

7
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grid points which are provided on the reference grid
line in the longitudinal direction or in the latera
direction at certain intervals as the virtual vector

wobddrhod® Nt and with reference to this vigdualaeoo0iss
vector start point, the nmeaning of the |nfornat|on 'S

gi ven dependi ng on whether or not the informtion dot
is arranged. [0019] Thus, even in a dot pattern that

thdeafeand Hq i thgk | A mRld on. i Se %d;yfﬁ]tqsggndl Pg+Q99:

with or without of the 1information

g s piddlre: § @hdldlange Brdviactl O oL WG d S 431301 ine
used as the information dot. [0020] Here, In ad Ition

in phehkowd i tudh ngni dlpebr&ucm6y|3dedhe01h£é1§alleifﬁf@@€$on
grid line in the horizontal or the vertica
atdicré'écttqﬂdh infeqxvaysaa grilte IMinet yal areobdk gueart point;
rection,_an intersecting point thereof nay be
4 I%EE%eVFPtESI thipdvpsitmal VOOLHr Hotok dhagnto
f h as of th resent invention, there is
¢ Ser 6‘3‘?&& ttﬁ‘aet oo bR ERe His cﬂl‘é%eéfﬂpsmw on
whife@sent o Enygpt i | the Jnformation dot at a
predeternlneg Sﬂ%tl%ﬁ#?%ggﬁ bloc 1% YBFFREE as a
[odirregcti on dot; and the information dot to be arranged
at a position where the rectangular area to which this

di r ettinop ehoénhbiel engsti fatekatednhd@ JRErRESNBY 995 the
degrees around the center of the bl ock, nanely, the

1n|fﬁ‘fr@raﬁhw@r158gl@f-ﬂﬂﬁ@p@iﬁﬁ&lmrﬂﬂﬁmeé%ﬂthout of the
. PCT/ SG2006/ 000185 '.. dot to be |ocated at each
inf Qfm%rd%ﬁceaﬂ:ob%t@@sg@ble 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.
f0021]

According to a fourth aspect of the present
invention, there is provided a dot pattern of the third
aspect of the present invention, in which the information
dot at a predetermined position in the block is defined
aszadirectiondot;andtheinformationdottxnbearranged
at a position where the rectangular area to which this
directiondotbelongsisrbtated90degreesbyEﬂ)degrees
around the center of the block, namely, the information

8
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degrees, 180 degrees, and 270 degrees fromthe bl ock
center, respectively, nmay define the information by a
direction or by a distance elimnating a direction

Wﬁi%(ﬁﬁiﬁ by for defining the direction dot. ﬁc@g&hoosmamss

y arranging the direction dot in suc manner
that no sanme positional relation reappears when a
rectangul ar area which is used as a direction dot

ANt nbethscgltgggt At eraoctb@tféicﬁgngsgg%e% prv 910 9 L4880

the direction can be read even b

deafr ok chigal grdddwn f opngeareh de°g13éé'@| héﬁd %f %1&91{
resolution is 1ow 10023] According toa fifth aspect
cegftdhe pespentivrmignt imdy débene kseprovidieth@idftby a
pattern of the first aspect of the invention, wherein
dHﬁ%ﬁﬁH@ﬁgOteb@rauﬂaﬁﬂadcblnésmunatum@nglﬁdmavﬁlon
direction and a lateral direction in the area of the
N Soti@ X Pr 69 dikd M ¥ Yalhgr Hd rseititan adoteertain
[&qgéirvals on the reference grid line, and arranging a
rence grid point dot on the virtual grid poi nt

' t f [ th
't P R e U PRl SRS A Ll BiprFe»
th@@NNRCtd Aget 351%m%ﬁg@er8 gl%wlﬁe%ﬁ@%egpongltuggnm

connect i ng the virt ual gri points 1

re@itaniu Dilr @S e GH i1 1N udRY HEES diNCe é P BRSESE I NGt hin
point of the grid lines as a virtual vector start

thpoibdtgclants 9r 08a2@10- VD 185g¥YO20074/ CA994grees, the
 PCT/ SG2006/ 000185 w th reference to this virtua
diyeecttdrors et cpoi e, read even by a frame buffer of which

algorithm for search is simple and of which resolution
is low.
[C023]

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

9
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information is defined in the informati on dot by a
direction elimnating the direction necessary for
defining the direction dot. [0024] Thus, also in a

wB%boRadeb£r N such that the reference grid ppéﬂé%zg%(m@n%s

arranged on the virtual grid point formed on 't
reference grid line in a horizontal direction, |I|ines
connecting the reference grid point dots nmutually and:

wiGONN&ct L pgntRe ¥i thyal +grid points 4.0 dhe yeﬁgiﬁﬁL the

direction nmutually are defined as a grid flne, and an
idMdensecbhng speiditi Oédt he @hied ild Nesnd 6idaf ideed ms 2
virtual vector start point, it is possible to arrange
ditdrmecdioectildmideit Wy chhes dalkee tiset @sctbBeary for
information dot. (0025] 1In such a dot pattern, since
deHenied erbacdigriak iomedoin the horizontal direction
is a criterion for arrangenent of the reference grid
[0f# 9% dot, if the direction dot is arranged in any

di ti \ d | di ti f th
Vi rtEAP Sy et op St B EO5oPAE e HhauaPy BRE F o Bf L Her HbEe
' o S Sell? | |
ARt 08 L SR o P08 A s ppgrormec
onl R 'Iaéf@f‘eﬁbfeagg'i_rdeqti'r%‘ liMpatingnd 2 did€cd 00on,

necessary for defining the direction dot (the upper

liardg koweledi 1 RGHHNS)efe FORcEXAAPH G ol At Ao OB @IMEal1ly
direction. 10 9-2010-00185 WO 2007/ 004994

anpCToSE20061 0O01BE vi0026]L 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 poiant 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 obligue
direction.

10
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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 infornation dot at

Jh-ReghE£r M ned position in the block is -def )
glrecf?on dot; in an informati on dot other t an tﬂﬁm 8

direction dot located on the grid line in the |atera

direction on which the direction dot is arranged, and
Ffornation dot which is located at a symmetric

position with the direction dot having a grid line in

a | atebaliiGrRNE Bl Ji k8etd &P 0t Jhenkl ﬂﬁgséﬁt%ﬁv@ﬂ?%hc
axis, the information is defined by a direction or by

t hee 1k ﬁ@@foehdaunatdag bhe trecesshrih¢i et hoAspeet of
defining the direction dot. [0027] |In a special

thex capt $ entofl nivking, i asherwit diee dinr ebki am f cdota t Soar dahged
at a center of the block, it is necessary that the
a Dt ARE FBANESt POFittHeo)yr i EhRebiMsicth ivectmeined as a
central line is arranged elimnating a direction

dlrFeecc'e%Js%’Pydf’Gr' det i nin ERETGitiEdt i dnti AthRE diddtition
th th d.l t h

e IONPUEE: 180 edﬁaﬁéh%me;p: RN CIRE Y

dﬁyéé¥469n§nawglE%6tl é%t&gﬁ %&oﬁ@ﬁg gédcaﬁnd_

be freely defined. r1[0028 Accor ing to the veht

anaSpeCd rwhttBe RIAseMichnyentichtddese bS sRumddett a
dot pattern, in which a 11 9-2010-00185 WD

P 02007 D0 4994 h PERESGA ARG 0061 8dot phurdlnd ya of r1@f Breacen
Egitgtrsali Scepxg’ggli:dggrjegtirc]maroefat?']fe block tri
ock as a symmetric
axis, the information is defined by a direction or by
a distance eliminating the necessary direction for
defining the direction dot.
[0027]

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

[0028]
According te the seventh aspect of the present

invention, there is provided a dot pattern, in which a

11
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a bl ock where predeterm ned information dot is
arranged; a plurality of virtual reference points to
be defined is arranged fromthe reference points; the

wbiBhPhhBb4 on dots of which information arejﬂgﬁggﬁgmﬁmﬁs

a distance and a direction fromthe virtual reference
points are arranged; and the direction of the bl ock
is defined in such a nmanner that at |east one or nore

pI 1 MBYI 9B AOFSre Ak PHEIGLE HINEACRASILd ARS8l Brea of

differentiated fromthe other infornmation dots in the

a Blbewt parbromRdbeeiithed inkFefraiance BRitht s 40029 eq;
Thus, by differentiating howto arrange the

a ipifuraht t gnodov ignard Ve fdeedieepbiion f ramiddiedefined
virtual reference point) fromthe other information

- igdetrranged Lpossileere begeveet he iothrer theadinfp tea t hen
i nformation dot, nanely, the information dot can be

dofse @ & o iddT imGREna hbodi reetdohined R d|dextance and

Therefore, this kes |t ssible to define. the
a ST T bRNOF e TH1 oK FEEROUE © Soes? FF oPAG it 2T

ar@!@%&ﬁ@ﬁﬁﬁ%ﬁ%%%%?% T Rt %rlodé’ﬁ.i%f%eCPfRS&e_‘én

tot [ ccording to a eig aspect

sulfh BhRaRheSeRhatl B¥ENLLOR. o hBES £ S PridVd JEda R HRldot s
pattern of the seventh aspect of the invention,

atwpereidt d hei dbaest k98 i0h st e e Bligtle dsn ekt 8adsbymt hre
arrangenent of the reference point or the virtua
othefreiefcenpoi ivn dk?t s 920he- 00185 tWOR200dM0OUO9Mirtual
PCT/ S&006/ 000185 [0031]
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 ithe key dot.

[0030]

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

or the virtual reference point..

12
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As stated above, according to a ninth aspect of the
present invention, there is provided a dot pattern of
the seventh aspect of the invention, wherein the

wadi %oemoisof of the block is defined by differgpfiddohdd@orss
directional standards of at | east one or nore

information dots at predeterm ned positions from
those of the other information dots. [0032] As
[sbated above, according to a tenth aspect of the
present invention, there is provided a dot pattern of
t he seventheasppetreqf athe ridiveNticol, n Whek @idbedf M@ he
i nformati on dots at predeterm ned positions having the
PY¢ § Eptenn vainteioin oniahe standapads iclan) 4 root t haseecah of
the other information dots, the direction of the
thhe oER VRS thefsnreelt by Lt K& ediirmece i oho iy ombietie i rw%u
refe£ence oi nt. £0033 As stated above, accord
d3peQrtirBvé ﬁ%%d% PChf L5t ke thkrednkyi ﬁ@éﬁtqwt%%é%eg

. ded h h
df R PERYLAT . 00k (R S F L 1ePé%e$%§§>Zre%t8Fﬁ? PESteRden
dam.; hy it @e_»evagﬁéleéuﬁgh%sg& tcﬁ‘xoé nftrong C&%f%@% oéstﬁteas%gler

above, "according to a resen

idfvenbtoBn Where i s prOV|ded a dot pattern of t he
sevent h aspect of the invention, wherein the 13

[(B2D]10- 00185 WD 2007/ 004994 PCT/ SG2006/ 000185
predeterm ned position is 3 or nore; and the direction

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
peint.

[0034]
| As stated above, according to a twelfth aspect of
the present invention, there is provided a dot pattern

0of the seventh aspect of the invention, wherein the

13
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of the block is defined by the shape connecting
respective positions by a line. [0035] In this way, .
by setting three or nore information dots that are

-W?Q&ﬁ%gggidifferently, it is possible to deﬁ&ﬂ?ﬁ@“ﬁWOBS

irection of the block in a shape connecting
arrangenent positions by lines. Here, for exanple,
the shape is a triangle and an arrow or the |ike, and

prédesephaheialos thaénthe digecid 00, isnddenti fiedchY on
these forns. [0036] According to a thirteenth aspect

o b htehiel peesientle fiineenb y ame thepe ¢onpeovidedrasgettive
pattern of the seventh aspect of the invention,

Paiet ePASt Be gy ddierermined position is 1; and the
direction of the block is defined by the arrangenent

[%Qiglion in the block. (0037] Thus, by making the

i nfocmatjon dot djfferentl rranged at only one
placéni%hfﬁewBVOC y Fﬁgﬁﬁ%&ﬂﬁﬁﬁﬁﬁ UF I bilbERCRAR IS

IaE e e e
dd 5 pOSH DI B rd O £ 8R bfetﬁquIoeﬁtiﬁrﬁjﬂngg 6%%?%§§ggh%

define the direction of the bl ock.
thAD220GH MO J¥T1 638063 0001855 . BRE EFe DESCRI EiTL £ OF
THE SEVERAL VI EWs OF THE DRAW NGS [OZZZT
the shape is a triangle and an arrow or the like, and
itispreferablethatthedirectionisidentifiedbythese
forns.
[0036]

According to a thirteenth aspect of the present
invention,there:hsprovidedeadotpattern<xftheseventh
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.

[06037]

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. 1 is a principle view (1) of a dot pattern in
CGRIDl; Fig. 2 shows exanples of an information dot of
the dot pattern and a bit display of the data defined

wohgsRoseed1 9. 3 is an explanatory view for Ib%ﬂ%{ogﬁtldoﬁlﬂs
a key dot in GRID1 and shows an exanple of the
arrangenent of the information dot; Fig. 4 is a view
showi ng an arrangenent exanple of the information dot

BRTE IGR EHC Rnd TS0 reXanPlses rof b af i 0
the dot pattern and the bit di%ﬂpﬁgy'mw%f@%ﬁﬁ%aﬁ%gﬁﬁ%

[(fihed there; Fig. 5 shows exanples of the
information dot in GRID1 and the bit display of the
dat aF def i hetsthereinFiglebviewa (L) ewrshodbBgpattern in
nmodi fi ed exanple of the dot patternin GRIDl, Fig. 7

CRID Ly principle view of a dot pattern in GRID3; Fig. 8

i's view, showi ng an arrangenent exanple of an

i nf OFFt | e RRYS (67 R B85 B g2 0 1 6o BRaApIdatopy the
[ r.iLlustrating. a .key dot and the information

ofop ik peH B 1 SRaad ekorms o o dgibined thdte;
i nf oF @t i 9N ot 1. I bi.t _di.spl ay.of, the
dat a jtc]I%fi ne%:lgt %grg?p@%n&%@‘ggsig% g%(’gnﬁlﬁ‘gs}l%?r%%mg a

kelynfloe mah i XL 00ta3d | dh &Rk B3, andithee £ 1§ SRlAY, Ofe 4 08

data defined there; Fig. 12 is a view show ng a
ofmbydiief iiedf exmaplienofddthe 15 9-2010-00185 WO

2007/ 004994 PCT/ S&2006/ 000185 dot pattern in GRID3;

Fi g.F4®- i% ig prvhewpbboviiew eh ardenhgzaidet et amERe D4F
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 dét and the information dot in GRID3:

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

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

Fig. 12 is a view showing a modified example of the
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Fig. 14 is a view (1) showng a definition nethod of
an information dot in GRID4; Fig. 15 is a view (2)
showing a definition nethod of an information dot in

woRh{?boaobi 9- 16 is a view (3) showi ng a defipité@osnvoiss
method of an information dot in GRID4; Fig. 17 1s a

view (4) showing a definition nethod of an
information dot in GRID4; Fig. 18 is an explanatory

d&geﬂ%{ggrhlhgz%{ ;ipg a reading order of the

I nf'or mat 1 on an optical reading neans in CRI D4;

Fig.pd§. 1153 as\d Wi RIS /1 K@Yo Aatq D%%r&&,%c&:ﬂ ARt RESs ;
of a reference grid point dot in GRID4; Fig. 20 is an

expl engtory vieyw +1éust1at sRgwang aadiey it hogd wdt1aad
information dot by using a difference nethod in
ofCRIIDA n Fogma2ioins doivien GRYDHavi ng a direction dot
arranged in GRIDL; Fig. 22 shows an arrangenent order
of ahl®@nfbPrhsidrviget (of ahoWéwy( 2) dRaVindg idwe method
direction dot arranged in GRIDl; Fig. 23 is a view
of AN Rt Agmatdirredqton MoFRAPAdnged in GRID3; Fig. 24
i's vie 2) _having a,direction dot arranged _in
o B 76 bl 0h ot b 365\ Bt RsosogR LT 4 on et o
otPGH %@PQ%QQQ%% adt ginzéRF)%éle} view (1) show ng an
arrangenent order of an rntormation dot of GRIDS

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

Fig. 18 is an explanatory view for illustrating a

'réadingorderoffhéinfofﬁationdotbyanopticalreading
means in GRID4;

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

Fig. 2CG is an explanatory view illustrating a
readingmethod of an information dot by using adifference
method in GRID4;

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

Fig. 22 shows an arrangement order of an information
dot of a view {(2) hawving the direction dot arranged in
GRIDI1;

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

Fig. 24 isaview (2) havingadirection dot arranged

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

ngzgﬂ.,,ﬂg@gAS a view (1) having a direction dof-@¢dARaR6kss

, Fig. 29 is a view (1) showi ng an arrangenment
or der of an information dot of GRID4; Fig. 30 is a
view (2) showi ng an arrangenent order of an

i nformat.i on detaofi GRIOCH FHGidd 45 A é%«f%&ﬁw di@}

arrangenment order of a d| rection dot of
cB2ansiafeirew {iYn showi 8¢ arIwIangenent order of an

informati on dot of GRID4; Fig. 33 is a view (4)

shovaﬁ@ aR batsangeirent sbedemy efn ardnfpsmahitonrdet off
D4; Fig. 34 is an explanatory view (1) changi ng how
r%FFéﬁg"edtoﬁe qu‘éﬁ‘l’rﬁgvon dot and defining a

dlregtlon 9f a block in GRID1, Fig. 35 is an

expl andt of ¥ Weaw"( W dfan GinRy e 3o 2 g gBe Rheorder

ofl nng@rf%gibgﬂaq ancgotd:% ggggﬁaa.di rection of a block

tory view (3) changing

row b 5 200 508 | VA 5keFRSsT 8188%wed
in2@0R1 094994 PCT/ SG2006/ 000185 Fig. 37 is an

expl anatory view (4) changing how to arrange the
i nf oF hat | % idota anedwd€fliinshgva Ml BeChirgdfement order

of an information dot of GRID4;

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

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

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

Fig. 33 is a view (4) showing an arrangement order
of an information dot of GRIDA4;

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

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

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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a block in GRID].; Fig. 38 is a view (1) show ng an
~arrangenent exanple when the block and the direction
cannot be defined; Fig. 39 is a view (2) showi ng an

wahi@nResgyent exanpl e when the bl ock and the gif&gohd <
cannot be defined; Fig. 40 is an expl anat ol?Hy lit?evg%?oll)sq

- changing how to arrange the information dot and
defining a direction of a block in GRID3; Fig. 41 is

an exXpkanavoiy i ewd2dnsharg pghow,to r e.the
i nformati on dot and %ef?ni ngga dier e\évt?o%hgpgﬁg%bpggkto

AT yRIGRED3)e RingfoAda t S oaNdexpi BRI OF ¥n Y heWa (3) r£RaRGILNG £
how to arrange the information dot and defining a

a drkeeki ba 6RIDd bl ock in GRID3; Fig. 43 is an
expl Enator .view (4) changing how to arrange the
i nf of At i Ohido? ViR défi pihpgiagdin ectrimryafieht exdhptk

' .. Fig. 44 is an explanatory view (1) changin
Whiwe{)hwﬂgs%}?sggéntdhéts}l%f‘i‘)i‘ﬁgf:itéﬁndégafﬁwt dléfei) ﬁfiepfg_rg?d;g
dir I 0 - | ock,in GRID4;, Fig. 45 is an
exple%th%t' ?r@g\sli ag\yvq(eés %%ha%@?%bnﬁﬁ g&rad’rgr%fﬁ%’étter’?éample
hief arHath PP~ do n fini irection of .a_hlock
! in GRI D4, F?g EE% %ﬁndgigggﬁggoﬂ%%ﬁoe%v?%) d@ﬁ&ﬁ‘gqct(g

how R0y . ar0 dangant be pilf-arawt & ap dot  and.def i nipog
i rection of 16 9-5010-00186 WD 2007) Go4ged "0 Mo to

ArPETYISGR066/ 000186 t izob|dek ard GRIAMiifh h Akhd St 80n of

gxpl ana,torel viewillustrating a
lock 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 GRIDA4;

Fig. 45 is an éxplanatory view (2) changing how to
arrange the information dot and defining a direction of
a2 block in GRID4;

Fig. 46 is an explanatory view (3) changing how to
arrange the information dot and defining a direction of
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determination algorithmof a direction dot and an

i nformati on dot according to the present enbodi nent;

Fig. 48 is an explanatory view (1) defining a
wliPrbien of a block depending on how to arganqsodiooniss

reference point in a block having a shape t ereo?

other than a grid; Fig. 49 is an explanatory view (2)

defining the direction of the block depending on how
atlhlarkange GRIo4ef erence point in the block having a

shape thereof other than a grid; Fig. 50 is an

expl &agtordy! viewei 13 xdehinpitng:ya vokweel Lo tofa @i kb 0sK

de ending‘on how to arrange a reference point when
A BhARE 16N EHe I bekni efnet dd raaict @ngdbar aarearand
.refergnce oints coincide wth partia

poi

J.I’P@r%rlﬂg n fj'o di to . . .
reterent8’gf hipggtosthies e eXPF asabedi me ey

2 i ni the direction of the block dependi ng on
go&/?ggérﬂggég f“r%ﬁ%iaﬁééo &lﬁl%%ezlfhgégﬁﬂkﬁgfa

dithe- ] 9eKo kS Jnat r r area and parti_al
referenceogofn?gigg?ﬁ%%%%gg%%?hoﬁér(Fﬁlg?efgfgﬁ%%ad?id
reHinSce B n O & M RAPIARALY Yo WA d Hn L1208 e x
how to arrange an information dot and defining a
thdirr ectgondof a block in a block having reference
points arranged at four corners of the block; Fig. 53
i s aft@xpfAnasory \daw {23 tolangiirge hot t ae£i%ing the
d.9-2 10- 00185 WD 2007/ 004994 PCT/ SG006/ 000185 arrange
AR SO et | bRedb ol IrpeRilAgIacdi heet i bn eframge a

I i n_the . block having reference points arranged
re?e%gﬁcep01ntJml#ﬁe%&oé&havingzasggpethereof%ther

“than a grid;

Fig. 50 1is 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
@ block in a block having reference points arranged at
four corners of the block;

Fig. 53 is an explanatory view (2) changing how to
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at four corners of the block; Fig. 54 is an
expl anatory view (3) changing how to arrange an
i nformati on dot and defining a direction of a block

wbod7R6498) OCk having reference points arranggghs@booddabiss
corners of the block; Fig. 55 is an explanatory view

(4) changing how to arrange an information dot and
defining a direction of a bl ock in the block having

a{f égngﬁ 99; &%Sa%&ro%n Ha faoeuglg%ge Sd;%e&@%on of

an expl anat ory Vi ew

a P18k 9 AL Bl%'c%%ﬁl&é’@@f&@ﬂd%arﬂdﬁﬂté ee§§£§ﬂ§%d

points to the grid points in the block having

at ef @ ence MRy SoarfRagedocat; four corners of the

bl ock; Fig. 57 is an explanatory view changing a size

of Eilgeféltleheeaqnmmlmaitdefyi nieg 4a3di thahigdmhow to

block in a block having a shape thereof other than
altlh%ﬂ@?u@lﬂ i §orsg tilonan odx girgh atedryn vihewe changchgoa of

a reference point and defining a direction of

a éﬂb%lékmu hhg BREcK Raviimte & Shape ciemstines 1hEanged

Fdy Fi 59 h the stat
AP EnEOar 3 o T n F nPOPRET! on ot arranged at the -
Cem?%g ot st he ﬂ%%%jbén%gﬁy' graer | ghagh% ‘incgohow to

i nformati on dots nto a di'recti

afd£ng&0ah Si AfoexAkARAL Q) WreVechanging & ghapetdbn aw
* information dot and defining a direction of a bl ock;

a 20 ©=R0i10- OA28b 1 WOK2 B 1G04 %904 PEThSE2 QRHIO09 153r a Frigg d
61 is an explanatory view defining the direction of
att hfeopt ockrby rehangi ige t héoskhape of the

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

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

Fig. 60 is an explanatory view changing a shape of
an information dot and defining a direction of a block;
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i nformati on dot arranged at the center of the block
wth the shape of the other information dot; Fig. 62
is an explanatory view defining the direction of the

wBl26@Hoddys arrangi ng no information dot on apéﬁ*/iézﬁtﬁs'fooom
grid point of a grid area on a center of a block; and

Fig. 63 is an explanatory view defining the direction
of the block by arranging an information dot on the
virt I gr [ t ' 0 center of
Uhe ik o Dea Tho” KRSAR T Ok B TN e

d{9038k oNexts, e WIesrnby "&Yl%cjﬂ%%ﬁé Regesid f bede
with reference to the draw ngs At “first

ibéstnaphioncipkesr ofngdet patiles I’t&ﬂﬁ@ﬂ d‘forchet Bio@n@ﬁeﬁh
invention wll be explained, and then, the

thgrbobimentcs dfhediogdes  onndotrsnzofi dhedet dot patterns
will be explained below [0041] (Explanation of the
dot E&tgte J@?lm)erésmai:qw 201 oy ededpindret orlye

| ustrating a principle of a dot pattern

d%‘f%ﬁ ipg 8pr]éf‘n RLOGK PHea rpRESEMY R dritf LFmathegedot
|IIustrat a _21 .9-2010-00185 WO
o B §0ab) " BEN PSSRty Gom1BsFhigt 268t &h 4 PUBFBE Of
a eypouacl ydg a key dot 2. [0042] However, this key dot
2is different fromthe
Fig. 63 is an explanatory view defining the

direction of the block by arranging an information dot
on the virtual grid point of the grid area on the center

of the block

DETATLED 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.
f0041]

(Explanation of the dot pattern: GRID1)

Figs.11x>20areexplanatoryviewsfofillustrating
a principle of a dot pattern which is a premise of the
present invention. These figures 1 to 20 illustrate a
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direction dot of the present invention and is not a
characteristic of the present invention. Thedifference
bet ween the key dot 2 shown in these Figs. 1 to 20 and

wbhfer@bdeeLt i on dot of the present invention ﬂ&ﬁ&;ﬁ&wmmsa
described in detail on and after Fig. 21. [0043] Fig.
1 is an explanatory view showing GRID1L which 1is an
exanpl e of the dot pattern according to the present

dwvltsayt@rﬁn Rif.grrhd 2PRachang vae»z%ghawn exanpl es
of

he information dot of the rn and the bit
[@isplay of the data defined there Figs. 3A and 3B are
expl anatory views showi ng i nformati on dots arranged
cent Bowegeon alkey Hey (bhi @ key bt resedif frarantzheom
the direction dot of the present invention). [0044]
dige ¢hionmdvitor fi i mndseuotputnwetthoon ushag itsheno ot

attern accordlng to the present i nvention may
Cl}arf%ﬁ‘%’a%r@éﬁércaﬂ hedirasept igatantihon; aTheahst fgrence

reco ni zi ng, the dot pattern 1 and a neans of
L PRG KB RedP Rt &1 BEEGN Laind e S durm rhopehpoene

th@tdfﬁéégign dot' n, Sther S?rgséhtbyef‘%%:gt ngx gc]t 09169 a

pattern canera as e I'ma

ddRf e 180ge; gru@t@yﬂ“ #ofng4shhienpextragting a key
dot 2 (thfs key dot‘a |snd|?ferent Q?ro%?the di rection

[Oodait3 of the present invention) when 22 9-2010-00185 WD
2007/ 004994 PCT/ S&2006/ 000185 the dot is not hit at a
propeigposiis am afxphensebeyendew ghicdipof RIDL Which
~then, extracting an information dot 3 to digitalize

ist B Rl 8 H hendosxpabteitngg@nording 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 pxesént invention).
[0044]

An information input and output method using the
dot pattern according to the present invention may
include generation of a dot pattern 1, a means of
recognizing the dot pattern 1 and a means of outputting
the information and a program from this dot pattern 1.
In other words, by fetching the dot pattern 1 by a camera
as the image data, extracting a reference grid point dot
4, then, extractinga keydot 2 (this keydot 2 isdifferent
from the direction.dot of the present invention) when
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information area to quantify the information, the
informati on and the program are outputted fromthis
dot pattern 1 due to this nuneric value information.

wbavo7ezeadpl e, the informati on such as voi cep@nshhfiRooiss
program are outputted to an information out put
apparatus, a personal conputer, a PDA or a cellular
t el ephone or the Ilike fromthis dot pattern 1. [0045]

the doe igemeratiignaef atheoget pa&ielfnlo ACCRE dBertce
the present invention, mnute dots for recognizing
9¥he PAtBEndcitord ;sidteras awicechyng dat icatermgenesat en
3 aTI:(?ori,t hm _nanely, a key dot, an information dot, and
ef&Pdhed ‘s d- i ihadst datare ard apgbdaicting an
; nce wth a predetermned rule. As shown in
“Ei&g%%?lugﬁ RS BtOCRIBRHHAY ddte Pt @FRe E iomonitite t he

iﬂfﬁé&&?&hﬂnﬁnhh€heG§I§5§Q%e %%h%é o%g%egogﬁaﬁt gié g%t

are arranged centering” 0N

dtdormal i @ed0LS +3,; e 0 cent r al
P virtual grid poi r??ll%r \%hﬁip?g g%%?écﬁggo%r@apoﬂ?. For
e xeafer enceh grinf pomat 1ot $uwhh kR %Bii%ek’la%'th@%ﬁiééjﬁéﬁ{

nunmeric value information is defined. The exa e
ArshAWt Pt Fed. to idr ustfatesttibe stafgnt happhedkus, a

bl ocks. of the dot pattern 1 (within a bold line) are
PeFscditye F P pae & | @1 EDMHowevece liltu liase dinii episohbas rt tiee
li%%tdi?%}teﬁn'l is not limted to four blocks. 23

S 0T0 B 01855 WBCS0 A Tooa 941 PCT/ SG2006/ 000185 [ 0046]
[Obt45i}s possi bl e to output one correspondi ng

i nformati on and one correspondi ng programto one bl ock

In the generation of the dot pattern 1 according
to the present invention, minute dots for recocgnizing
the information such as voice by a dot code generation
algerithm, 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 {5 x 5) are arranged centering
on the key dot 2 and the information dots 3 are arranged
around a central virtual grid point 5 which is encircled
by four reference grid point dots_4. In this block,
arbitrary numeric value information is defined. The
example shown in Fig. 1 illustrates the state that four
blocks of the dot pattern 1 (within a bold line} are
.arranged in parallel. However, it is obvious that the
dot pattern 1 is not limited to four blocks.
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or it is possible to output one correspondi ng
informati on and one corresponding programto a
plurality of blocks. [0047] Upon fetch of this dot

wpabdieiaedl by the canmera as the inmage dat a, pdiiR;2006/000185
reference grid point dot 4 can correct distortion of
a lens of a canera, cross shot, expansion and
contraction of a page space, curve of a surface of a
oeddum and distortion of printing. Specifically,
obtaining a function for correction, nanely, (Xn, Yn)

= f {Xnis, p¥RsiptO E&anstpum bow LHstospedqneference
grid point dots 4 into the original square and
inderamect 1 og 4bhe onafos mespbndding pis dhen SBne block
function, the vector of the correct information dot 3
orj 5t dst pbREed b 1004 BJutdiit vhe ¢eferepoa dgmiaipdiontradoltcn
is arranged in the dot pattern 1, the image data made
angy ofngt ERICAG AL B tP TRA¥ VA A 2P e Ilne raf &P Pes -
[Oﬁg&ﬁrately recogni zed even when the w despread canera
i'ng a lens with a high distortion ratio fetches

the d efQ@Eﬁ SE.Epfggﬁgﬁpa%E%Eﬂx1%T%%P%§¥§Q§a era as

reference grrd poin orrects stortion

theatsedeys t he t%é@erle@lc%dgirﬁid%iﬁ}f%ﬁ f cdb®orrect

inclined canera reads the face of the dot pattern 1,
dibhics iR IR AN cAGCUrahetymE 600828 st BB odQt Rl on

1. 24 9-2010-00185 WO 20071004994 PCT/ SG006/ 000185
anpg084at rAsc tshomne f e pgge lspbhe  keyrdet of ias smxdice of

arranged wth one reference grid point dot 4 | ocated
a gedgum, and distortion of printing. Specifically,
obtaining a function for correction, namely, ({(Xn, ¥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.
[00481]

If the reference grid peint dot 4 is arranged in
the dot pattern 1, the image data made by fetching this
dot pattern 1 by the camera can be accurately recognized
even when the widespread camera having a lens with a high
distortionratio fetches the image data of 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
l, this camera can accurately recognize the dot pattern

1.
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substantially center of the reference grid point dots

4 arranged in a rectangular deviated in a

predeterm ned direction. This key dot 2 is a
wioepsaseni ati ve point of the dot pattern 1 p@Fs®O&/000185

bl ock representing the information dot 3. For

exanple, the key dot 2 is the reference grid point

dot 4 at the center of the block of the dot pattern 1
[h&p]is deviated upward 0.2 nmby 0.2 mm In the case

that the information dot 3 represents X and Y

coor dsnahewwnal nesjgt he, pasé tieon ddwat L hea keyt dotrargks

devi ated downward 0. 2 nmby 0. 2 nm becones a
widdbrehRatefegsingte Hoidvepinthidomuherdécatvakuat s not

Iinited,tg this and it can be changed i n accordance
syl theRhéadiyeceptt athe bl ek e LERENgst gpdtd arait dots

The infor dot 3 is a_dot for recognizin

tio
4R A P PERR Rk Hevor et o doBeg des ekmine
didd’ ) d e, key., dot 2 which is . . |
]}eﬁfgggﬂta??gggp%% t?g€5% 5%5kfﬁ5%ﬁﬂ§%§§hbVeeﬁ%?PEl85 |
thy dourpseferanqe Q4 0j 0 ' irtual é
grid po?nt 5 this iﬁ?%?n%?%gﬁzBg?ﬁ%é{%ggéggnégﬁ at |
1 ntfloer menich poi abtr epr esert @daryl & her NECkeK YSN® the the , |
virtual 4 grid point 5 as a start point. For exanple, .

refRirened o nhdi paidot At st enciticd edenbyrt be fow block |
reference grid point dots 4. As shown in Fig. 2, the |
ofybP es 84T Bréd 5 tHaat vi stderigtied pomard 25.2 mm by |
0 g-ZOlO-gO%%5 WO 2007/ 004994 PCT/ S&2006/ 000185 5 by |
0.2 hm HAS "8 9R P Eedth B tASIL BT PERGEH ArepPéstiERd dREnt S

|

9

x dhe et Wai S LNAL, [ hEse, dots are; arranged | n ﬁéghctiot
2isdeviateddownward0.2mmby0.2mmbecomesacoordinate
point. However, this numeric value is not limited to
this and it can be changed in accordance with the size : E
of the block of the dot pattern 1.

[00501

The information dot 3 is a dot for recognizing

various information. This information dot 3 is arranged
around the key dot 2 which is a representative point, |
and making the center encircled by four reference grid
point dots 4 into the wvirtual grid point 5, this

informationdotiiisarrangedattheendpointrepresented
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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directions rotated cl ockwi se 45 degrees by 45 degrees
to represent three bits. Accordingly, it is possible
to represent 48 bits (3 bits x 16) by the dot pattern
wb @b700me4 bl ock. [0051] In the exanpl e showsci/gciobooniss
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
SdPY ekt ome ot deiimpctioh-eadto"fdgrANdeptel@Ented by
N bvi ous that various nodifications can be avail abl e.
B0ESFt A% i%° phlepér sbles ¢ Mt @ drametremnafed hen keyght
dgggc%iag%ﬁe informatjon dot 3 or the reference grid
Y

or At phatefoutookyigm 4P domiek? abvohSoflegrees

i 1, the. accuracy of print with respect to
a Egghé?g’%ﬁlgl itt%{_fyr,ee }lr 2ol u‘?F%HrB‘Fnﬂlcyanér%,l%n@loﬁﬁéble

tOPEL g tal bzatio [ 0053] ,L.n addition, in
| cons?ggnggo#%%Fégﬁé ﬂ%cggggrﬁ Logt Somdth o aoBmt tern
1w fhonespaetl-it.0 the i mage pi ckup area and
m srecognition of various dots 2, 3, and 4, it is
[Mtetkrable that the interval between the reference
grid_ point dots 4 is about 1 mMmby 1 mm In
consfBefBei onampfl emistrcegogni ttiten dfad heg | ef REeasesgk ird
2,301 nt got 4 and the information dot 3, it is
preferant @ thaftt Hé r@sti benont 0 26e9r26EOH00IBS M\ it s,
04994 . PCT/ S&Q06/ 000185 of the key dot 2 is
héﬁ%ﬁ%pﬁoggo%stﬁ?%ﬁﬁ ¢ nt8rvEPresgusafour bits by

arranging the dots in sixteen directions not being

Himited To tHis and it is obvious that various
modifications can be available.
[0052)

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

In addition, in consideration of the necessary
information amount with respect to the image pickup area
and misrecognition of wvarious dots 2, 3, and 4, it is
preferable that the interval between the reference grid
point dots 4 is about 1 mm by 2 mm. In consideration
of misrecognition of the reference grid point dot 4 and
theinformationdotB,:U:ispreferablethattﬂmadeviation
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It is preferable that the interval between this
information dot 3 and the virtual grid point encircled
by four reference grid point dots 4 is about 15 to 30
w20@foodoe di st ance between the adj acent Vi rpenpdedbdddorss
points 5 because if the distance between the
information dot 3 and the virtual grid point 5 is
shorter than this interval, the dots are easily seen
ofsthel diege dtock amdablertdd®: arf et har gl s eenk @svhhe

[gg%ﬁgattern 1. On the contrary, if the distance
en the information dot 3 and the virtual grid

poing 5.s longer than this interval, it is difficult
to i dénti¥Pih 986131&5 Hhed i tHror hatEsNadotbeBrdani hy ia

i t|o al act er centerln on any
e e e L s ST A 0 Dm0

adj acent V|rtual grid

ia en f 4 3
b oW | Fe FL Pen 34, ?ggflggan Ao tlog Egéﬁﬁhﬂéﬁ%égébna

i nterval when |11 are arran e

of it ekay sdatic2 beth MR &Ry 3; ?b%% bLis 4§
represented by 4 mmx 4 nn? ] g] %gFéﬁéT ?Olnts

5 prssibte 16 phevidde tsitrdlwsksevhi ehe %\f%fﬂ@@?@ﬁdsatt
i nformati on content in the block respectively and are
3 #¢ tihvr Yiehted Dyl dpheémt hfierams + bar teoM €At s Figer8B1
" shgygzthese sub bl ocks and the sub blocks [I11, 12,
9% altﬁisea%lyweersPs Bl 9argB0blddk drd@]the atdt s
4, 115, 1 osed of four information 27
ar[el%%f(?]jg)"ofs%efv\ész%ggﬁ @@tﬁ@mlsézﬂo@rodc!neesrow@rsr
fhavg 14 n b ts 4 = 12
' dselp%qgge\%glggpe hef hjen’%<?1¥18?ﬁ"é9| oﬁio&otz" FNdhiRe

respective

virtual grid point 5 is longer than this interval, it
ris difficult to identify the dot as the information dot
3 having a vector directional character‘centeringculany
adjacent vi;tual 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
fri, Iz, r3, I4], [I5, 16, I7, I8, [19, I10, I11, 1127},
and [T13, I14, 115, I16] composed of four information
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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 (the rotationa

woih@wbieen) of the information dot 3 is eveni,dns(gzggﬁlmg@lg,
for each 30 degrees to 90 degrees. [0058] Fig.

shows an exanple of the bit display of the
information dot 3 and the data which is defined there

dahd i3t showsioddpeneenfd @t i on. pf PQ59] 4 L0 féig}!)%j:gg,
usi ng two kinds of [ong and short |nfornat|on

TP BRCAAOIY % Be WA raped gy it epohlibsnat iecidod ed byhthe

breferené rid point dot 4 and defining eight vector
BiF Rt OnE! FPel§uBo§§P§W@rt@treprggeﬁubﬂ@umo khesk bR

Is desirable that the distance between

e%€%§v%%%§éprg??dF%héﬁthSS&H]d%%%ﬁkto | onger one is
[@boyy 25 to 30 % and the distance between the virtua
grid points 5 adjacent to shorter one is about 15 to

20 %t Hewpmedsethg:cental %ﬁ%e¥gaL?2$§%$§p the I?tge

and short information dots s pre

ratranithel di asetens )obsrthese S Snad PQR
preferable that the information dd? en%?f% e%enly

desfoined eferenechyrial pointedots 49 Sd@@ﬁeggt 28
[Ogéﬁgﬂge?gsﬁgnV%?2203{283394 PCT/ S&006/ 000185 in
quality. However, in the
256 9f | OfRESLNG, ISl R i,on arount 1 gnori ng e
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
5encircl&dbythereferencegridpointdoteianddefining
eightvectordirections,itispossibletorepresentfour
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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visual quality, the information dot 3 may have nuch
information by allocating one bit to one vector and
representing the information dot 3 by a plurality of

- wl%bimoahOr _€xanpl e, in a concentric eight dE@GdbRRadiss
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 pi eces of
1R n¢ormatiesr L idot © Dfa onestd bekua{0061] HEWEveR,SHOWS he
an exanple of the bit display of the information dot
CARE ?he' MAF&2wHiINGh the doffiomath then een&ugt i5A0EheWS the
v}@ga rrangement of two dots, Fig. 5B shows the
af r angdmentt of- 1o dpfermatd i gdo5C3shews itehee much
: t .of fijve dots. [0062]. Fig. 6 shows a
T T Gd e dnp B ETCatBl pad dith t#i gneAacer and
rSehesah ' f n type of . six
ororanr oy Gt I i A LA S ek B s S0 o dnee
Foat eatQesed} ity Receh R i r i s. Fig. 6Cis
a schenat i{: vi ew O%C{éﬁg%grdrw%%&gﬁéeﬁl?%eﬁl% a{L\?\v/eFf?/ OLS.
28 mioremsi off dotfsredei &hgeaBDbeS A SEOSORLLY \gye#}pg
. the arrangenent type of thirty-six information dots.
1 REBi t The dot Ppatrterncleshoye duy gt e de AR &r9d Bots
4 show %g exanple that 16 (4 x 4) information dots 3
88 &gkl ToDres2eteDELE5L WP LO68A004994 format ion

/ 006/ 000185 in one block. However, this
d )
Oﬁggéﬁﬁﬁ??%ngg8f is not limited to the case that 16

[oPisages thereof are arranged

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

[0062]

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

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

anexamplethat16(4><4)informationdotsEaarearranged
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in one block and various changes are possible. For
exanpl e, in accordance with the volunme of the
necessary information anount or the resolution of the

w6abBhdsooas shown in Fig. 3A 6 (2 x 3) infyfm@khRmMooss
dots 3 are arranged in one block; as shown in Fig.

3B, 9 (3 x 3) information dots 3 are arranged in one
bl ock; as shown in Fig. 3C, 12 (3 x 4) information

iflodSe3pabekar r apgedd: anei bl 06ko rm@ft id%h dwwnsi Ns Fhge
3D, 36 information dots 3 are arranged in one bl ock.

- 1100648 (Explansdsoninft D8 Raldes thdROB)ardextranged
. GRID3 will be described. [0065] Fig. 7 is an
irexpranbiocyk winsly whoiwng ahaexampleare i poebiklaot For

pattern according to the present invention;, Fig. 8 is
SERMRAR ar Yo &5 LY _R6RI Mgt anteranpl enefof Her dinte ok spRay
. of the Lnfornati%n dot _of the dot, pattern and the data
et T RRb PRe R B Ughd OF; %Q.e §RSIM Ly DE e camera, as

expl anat.ory . .Vi showi,ng.the arrangenent of the ke
SHEER BT EHe 38 nPor Akt T bil ThA =T DBBBI0 The 7 AP GriatT BH
i1 ut put et h i.ng:the t tt.er .
. agg%tr g?%%k?'otalt%hté;hpr esg%t HELi‘ir?\ier%’ i’or% ?g )fg’ﬂné LJbbrymazlaltlon

dotearns e rLEOGNGEHENYnt Baedol oAt &N sh AN &n Neafs 36f
outputting the information and a programfromthis 30

12920404 DQrBHo ¥ DOV 004894 LI/ SPHNGEQ0048 e ddlock;
orpgtstsehl.‘gw%.in Fig. 3D, 36 information dots 3 are arranged
in one block.
ST T0064]
{(Explanation of Dot Pattern: GRID3)
Next, GRID3 will be described.
[0C65]

Fig. 7 is an explanatory view showing an example
of a dot pattern according to the present invention; Fig.
EJisanenlargedviewshowiﬁganexampleofthebitcﬁsplay
of the information dot of the dot pattern and the data
defined there; and Figs. 9A, 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 Qutputting the information and a program from this
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[0067] In other words, by fetching the dot pattern 1
by a canmera as the inage data, extracting a reference
grid point dot 4, then, determning that this as the

wbosd7hbeby of a virtual reference grid. poi ntp®ys@odsodfiss
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

dQ9Ftr pa4lit emef erence grid point 6 where the reference
&rid poi nt dot 4 should be originally located on this
[{@fddence grid line 7, extracting the dot around this

virt#al reference grid point 6, this dot is

det erfi Sé&deds "HHed keyPHof e chihe tdrgldotpapatbaraf 1t be
four. corners of the bl ock) Next, setting grid Iines

a : .
8a aen%‘gg?bs itzl%&ﬂaz%% LanmERer2FEANY ¥iTeteronse grid

pEONNRIH Y LRg Vi | r.eference grid points 6 each
other. thg intg{séégaggﬁﬂlqﬁ1ﬁﬁ%9§pﬁ. PPnEgei%PSltlon

oflef e w1 & ¥i&tuAk O PR L (8 finsl Mirival
grid point). Furthe?,bgeargﬁiné;%he%mﬁlﬂﬁ(ﬁﬂﬂF?% §n9

thegq valrtgaidrpdgienterlde §heqi phopmat ison Aot S.404b8
defined by the distance and ?he direction‘%ronw?ha? ?

refiansige grrtid poinet 711 iThextract eHe EQQGSlhd®M no dot

. addition, assuming that an oblique grid |ine 8c

T ScHhhBREFAGE | Hd & PPEdd] 1 oefodt theev igrt dapaiaf sréneacdirid

poﬁ%ﬂe% i%Ian blique direction, the intersecting point
of' 't Red® o%lﬁ%ef@g#?aeﬂpﬁegrséi Peidltsglafefd retbwbdabe

orVightual; 31 - 2010- 00185, WO 2007/ 004994 ‘

ST 06 BOBTEE. PercrshcEebPFanSH =49 Lansedond
extirhtcdaln @rikk POL Pt ) round this virtual reference grid
peint 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 interéect point of the grid lines is
defined as a virtual grid point 11 (a first virtual grid
point}. Further, searching the dot around this virtual
grid point 11, the information dot 3 to be defined by
the distance and the direction from that virtual grid
point 11 is extracted.

[0068]

In addition, assuming that an oblique grid line 8¢
connectingthevirtualreferencegridpointstSeachother
;ulanobliquedirection,theintersectingpointofthese

obligue grid lines 8c is also defined as a virtual
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Then, al so searching the dot around this virtual
reference grid point 12, the information dot 3 to be
defined by the distance and the direction fromthat
wolabd7ddeoQrid point 12 is extracted. [0069] pMNedtrocodiss
direction of the block is decided depending on the
direction of the key dot 2 fromthe virtual reference
grid point 6 or the virtual grid point 11. For
rekanphes ahéd phenitey 2ddia Beicoritpviiatiedk f rem hsoint) .
Tvirtual grid point into a + y direction, assumng a
B Yhgi #hdPnsleaxit bed i bheadod moramid sthte, viheual
» '%for mation.dot 3 wthin the block may be recognized.
g[ 0707 ©°1 HE44diRTOME 18-t BB ekdyr ot i endevitatied: d riom
I Ltu ref.erence gri int 6 or the virtual

de:gf{lﬁje%o%%t eghlfl c{lnitoaléc? 9“&& iDrEeakipn dgom that

viditheet | @P3 hotatiNg he_ b around the center of the
bl ock bg 3iSOEDdelgreels5 gg ggﬁgraﬁ:ae tate, the

[oiorefgor mati on dot 3 within the block nmay be recognized.
[0071] In addition, if the key dot 2 is deviated from
t he Nektt ubher efiefeenceogr bd poienth 16Ok 1§ Be quid;tual
grid point 11 into a - x direction, assumng a

degienetin vanridiading c ttiler b adie Re pund: b Fa geaheryoft d e

re?l ock by 90 degrees clockwi se as a normal state, the
- ﬁfr(?r“rﬁa% 951 WBP 1B twh thi het nerblhedka nay beinecogni Zest

ax ?8\ 8_}%—, 2 91}1%-110 g 1118e5 k\é\e 8 1c:) 7.4 oios4 %lge‘lrr iF;%-ré dS (-E:oc? IS /tohoeo %rsisr tual
grid 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
a8 anormal state, the information dot 3 within the block
may be recognized.
f0071]

In addition, if the key dot 2 is deviated from the

virtual reference grid point 6 or the virtual grid point

11 into a - x direction, assuming a direction rotating

the block around the center of the block by 90 degrees

clockwise as a normal state, the information dot 3 within
the block may be recognized.

32

9-2010-00185



Further, if the key dot 2 is deviated fromthe virtua
reference grid point 6 or the virtual grid point 11
into a + x direction, assumng a direction rotating
wbhg7ab@ek around the center of the bl ock byci9&:2006m00185
degrees countercl ockwi se as a nornmal state, the
information dot 3 within the block nay be recogni zed.

hgg?S] If the images of the dot pattern 1 read by the
[8pt#dal readi ng nmeans are accunulated in the frane

buf f central processing unit (CPU) of this
opt i ?!;Hrtﬂé%lai Ag tLedsnCoiay bhdeyie hevbfdotm tofe vhetual

f s d. d d ' I whi ch
-bEpmeobul Let And oy, deqade nuTerl o val ves il o are
o LBk GEAG oL UL AN 1120 LESPRCLINE v hoc

i nformati on dot

athese BUREDchH @) USS 8RS %lito%ét%grfé@r%et;}% di spl ay
nmeans and the voice and inage output’ neans® °6&i ng

cahetkedlagaiwiste bheai ndpnaRts 00+ 8LorRd § 0:L 08G90 GaL
readi ng means or a nenory of a personal conputer as

3 At 5givobhei Mdtcelormay cbderandgsiife@. Voi ce, an i mage,

[ ving i mage, a character, and a programor the |ike
cor %sponding to the xy coordinate or the code being

readIfthgp74 In the generation of the dot pattern 1
according ~F8IERL blreSehetinildirFod, resditet Hotap firal

B R L A TR i

T SGB006/ DO0IRS 3. an L He 121 WP BRCEPGAS 4 SAting

- Tmeansanged difa BgEOr 688CBot 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 a memory of a personal computer

48 an xy coordinate or a code and with a voice, an image,

a moving image, a character, and a Program or the like

_correspondingtothexycmordinateorthecodebeingread.

[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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with the predeterm ned rule. [0075] As shown in Fig.
7, a rectangul ar area shaped in a square or an obl ong
on the surface of the nmediumof the printed naterial

wo2087Bacbl ke i s defined as a block. Then, ppeMécobhooiss
the virtual reference grid points 6 at certain

intervals on the reference grid line 7 wwth the |ines
in the longitudinal direction and the latera

3 didegting §@P£kQHEbn9r1®e 4f bane anratr!bee@'Mkacd@éngce
as the reference grid line 7 (the Iinhe represented by

wiatbotHe birkeidvedhiOned Yufllke reference grid point dot
4 is arranged on the virtual reference grid points 6.
[INek®] making |ines connecting the virtual reference
grid points 6 each other and being in parallel wth
t he PEf énemee igr ifddine, F Facbagpiudan rressBasampe8bin

the intersecting point of the grid lines 8a and 8b is

2 ffihey a8 anngﬁaaggﬁmdth%oﬁﬁffife(gfhﬁhﬁ Wedigg of
F h {t d |

e B A PP Rk o ther Lt sRcbs PPalplines § ohenk-

Trfgrhefpwvwﬁngblchgu & iy actian,  Lhe.i @Ef&ﬁgg&h@% 6 at

poi nt of thesé grid [ nes c i1s also

cewidd uali g é ﬂv@@bn&n1@héar§§§9@ﬁcevb&tlﬂah:Lﬂre| g POLAtne
[0077] By arranging one or plural "information dots 3

limesd ngn the dicsigaitoesiand the-dvieod i OA8 based e de
virtual 34 9-2010-00185 WD 2007/004994
duwﬁqﬁxQEOBWGDDQBSingrtﬁepﬁkams & wahd HRowki ¢hfanedsat

in this way,
thereferencegrldllne'?(thellnerepresentedbywabold

~ 1ineéin Fig. 1) the reference 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 parallel with the reference grid line
7 into.grid lines 8a and 8b, the intersecting point of
the grid lines 8a and 8b is defined as a virtual grid
point 11 (a first virtual grid point).
[0076]

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

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

the distances and the directions based on the virtual
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respectively, a dot pattern is generated. [0078] Upon
fetch of this dot pattern 1 by the canmera as the
i mmge data, the reference grid point dot 4 can correct
wdiagd@bdebon of a lens of the canmera, cross sh®isc006/000185
expansi on and contraction of a page space, curve of a
surface of a nedium and distortion of printing.
Specifically, obtaining a function for correction,
ghafebyintXn ll¥Ymnd =12 @Xd'ch ¥ Jetoihramsforym§he
distorted four virtual grid point into the origina

rRRAFEiZRd Yeora etef ngathern nforgmtépatdat. 3 by the
the correct information

function, the vector of
[%ﬁ?gé is obtained. [0079] |If the reference grid point
dot rra in. the dot pattern 1, the inmage

i ed i
dataéﬁgge By © g? hi"fg % K% Rttt paRteriy 1ty empera as
tHRATREY LA DS ﬂ@gwe%teeé%ngg%g%ga &89 n2yer gghw@gg the v

wi despread canera havin a
diditsd Oft bR ati Onfef£hes L.oeg of the dot
pattern 1 since the refe%gﬁggggr$ﬁg%%i%?o%bfe%Pan51°n

anghIrogntisa ¢ heon db §t 81 Hh g8 ggu%%d BMANe SAMBI Ay rblce of
addition, even if the inc i ned canera reads t%e ?ace

a glediimdorngatitetmriliot hbs camera AN e aEeb%11y,
brec_ognize the dot pattern 1. [0080] As shown in Fig.
ObFaLHN S dorcips £ odotcaarrarigidn, byaaedist ance, and)

_ g g%rect'on w th reference to one virtual 35
- 207006188 WO SEGHVAI4 PETA 5eRo06E0E RS Wiritia L

gr@QiBBi%k E%%%}%%éﬁofﬁéfggiagéhgkgyag%hgggégcggﬁz 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
¢ven when the widespread camera having a lens with a high
distortianatiofetchestheimagedataofthedotpattern
1 since the reference grid point dot 4 corrects the
distortion caused by the camera. In addition, even if
the inclined camera reads the face of the dot pattern
1, this camera can accurately recognize the dot pattern
1.

[0080]

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

byaxdistanceandzidirectionwithreferencetxnonevirtual
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virtual grid point pints arranged in a rectangul ar.
This key dot 2 is a representative point of the dot
pattern 1 for one block representing one unit of the
wobo@iiBbi on  dot groups. For exanple, the keyr&@hodoohiss
devi ated upward fromthe reference grid point dot 11
at the center of the block of the dot pattern 0. 2 nm
by 0. 2 mm Accordingly, in the case that the
9FAfopranitod 1ddb c reapras entssibé Bdieh 1 X1¢90edinRale o F the
values fromthe virtual grid point, the position
Vééﬁaﬁét%@m Perhrtthpikéy aota2gddinmand: Ot 2ngm akecomes s

a virtu rid point (a coordinate point) However ,
k?ﬁrgohuﬁergcav%?Bée€@nZ®ﬁﬁV¢sPQﬂﬂtl¢ﬁ1tee tot phisern

n accordance with the size of

h
1?%%:8% ﬁggggﬁeﬂgpggfﬁnf uPGG8TF t#ﬁélnformatlon
e Hﬁﬁ% 82 E‘*ﬁ “Rei i, S Ky Py v Bt S ipgara
fmrﬁamedrarfe%e%cteh%lkfa ;ﬂ@inz pakch 4 s genter of

representative point, d maki ng the cen er encrrc

thyblloak i thadio t @tk £0h 0. e it H€2 frinf St Aféééyéingly,
grid point) into the wvirtual grid point 12 (th

insédengasie et grhied ipdiatnatibhi Soitnk Of@pkeeen@@t %¥3ah8
g arran ed at the end point represented by the vector
&ﬂ %%%t9lﬂﬁkﬂe%rfﬁopothp viZtasah grart poimt, Hoe
8K this information dot 3 is encircled by the

PN ualf 'YFPATAGER £ TOP drke 19ev AdotsRo@eHnWaEd. 082 mm

b r.at.ed fr mthose virtual  grid points 11
éé%? % §89 Ui FEVE apﬂfp ctiforfofiiinagge point).

'Ho%ezz%lxo G-_Qilﬁs‘S FEWLO0F 001934 BT RR000L JROLED; o1 £081 L

represented by the vector, t hesé Yot
this and it can be changed in accordance with the size

of the block of the dot pattexrn 1.
{0081]

The information dot 3 is a dot for recognizing
various information. In Fig. 12, this information dot
3isarrangedaroundthekeyckﬂ:thichijsarepresentative
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
Tepresented by the vector using the virfual 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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arranged in eight directions rotated cl ockw se 45
degrees by 45 degrees to represent three bits. (0082]
According to the drawing, it is possible to represent
wéSohiobaed 3 bits x 16) by the dot pattern 1 gfrsEf00018s
bl ock. [0083] In the exanple shown in the draw ng,
the dots are arranged in eight directions to
1Lepresent three bits, however, it is possible to
P esF sERPTRSEN 154 by heay e ahgirngs o iehalbtishé e siod earre

' i,ons _not bein [imted to this and it is
R O B T B o it F e aP PO o né SaviS Habress

b{ 0984k e JRUdher, | 9. 7, .in the all virtual grid

poi nts, o the in o#%BFF%ﬁn(ntq%?%r?éﬁﬁed at the end
[p@8mf position wusing this virtual gridpoint as the
start point, however, being not limted to this, the

i nf oRpebira. may: berdef nad 1 epdi ng ! r.or
not the dot is arranged on gﬂgp g?r?&a&%ﬁgﬁﬁgﬁi%g.
- THoregxabpl e, bitsthe Hotsi 8 agfagge 0 h irtua
grid point, the information cgn geg%gf?ﬁgdsagge&%'} of
°%HdPt9CEhe dot is not arranged on the virtual grid
[ , the information can be defined as "0". [0085]
I'tT"71s preferable that a dianmeter of the information

dot 3,ar,th gef rence gri,d point dot 4 is about 0.1

m 515 30750 §6 165 S8 F0dH Bosos prm sczoos denassre
arrarsigderal {rp af .a . ;syal @éjarlrie:;\r/éste%et a}cchcruégcgii?g,
however, it is possible to represent four bits by
arranging the dots in sixteen directions not being
limited to this and it is cbkvious that wvarious
modifications can be available.
[0084]

Further, in Fig. 7, in the all virtual grid points,
theinformationcﬂﬂ:isarrangedattﬂmaendpointposition
usingthisvirtualgridpointasthestartpoint,however,
beingnotlimitediubthis,theinformationnmylxzdefined
depending on whether or not the dot is arranged on the
virtual grid point. For example, if the dot is arranged
Qnthevirtualgridpoint,theinformationcanlwadefined
as “1”, and if the dot is not arranged on the virtual
grid point, the information can be defined as “0”.
[0085]

IH:ispreferablethateadiametercﬁftheinformation
dot 3 or the reference grid point dot 4 is about 0.1 mm
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print wwth respect to a paper quality, a resolution of
a canera, and the optinmumdigitalization. [0086] In
addition, in consideration of the necessary

“kﬂﬁ@mﬁgb&on amount wWith respect to the |nagpcﬂy%5w%mu$
area and m sconceptions of various dots 2, 3, and 4,
it is preferable that the interval betmeen t he
reference grid point dots 4 is about 1 nmby 1 mm In

imorsirderdd f o0io8f o B SCORGERALI of Lhey gf :
poi nt dot 4 and the |m‘ormatthigﬁadotstrr B g %%%%éy.ék

ppreftemdlie degtedhe devipipon q@i1ihe, kayré%l%ﬂl%n of
about 20% of the grid interval. [0087] It is
pFéﬂ@ﬁébleam%atheheptnmenwadl@etaﬂena&huﬁ1.|nfornation

[?g% g and the virtual grid point 11 or 12 is about 15
83 % of the distance between the adj acent virtua

grld]p0|nd% % and 12 because if the distance between
t he inf or nat %ﬂndoﬁns9ﬂﬂf¥¢%r@FFP9w°§ﬂﬁQﬁp@?ﬁﬁ§sary

i r 1 h h d
ARSI SRun P LER HPale nior e dur od Hanapy o2

aﬁ@eﬁls@%dﬂ@%ﬂkﬁn§a$fe59rlbdg1&JE%(%”nﬁar%hglf,tq is

di stance between the information d 37 an

pwéftuablgr tdalﬁOtHéS:Lnﬂ-éraﬁd B2tseronger rbRan LIS 5 ig
interval, it is difficult to identify the dot as ?

PR br datisod dot P davi hgma byedt e di mectd @@l deration
character centering on any adjacent virtual grid
OGSO RTeRAdOPE. 0f0DBR] r88er@20: QOGP MB dot 4 and
iﬁ%997/004994 PCT/ S&006/ 000185 Fig. 9 shows the
F2Alit R T e G T he Litht Bika oAb le 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 12 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
¢asily seen as a large block and the dots are hardly seen
as the dot pattern 1. On the contrary, if the distance
betweentheinformationdotiiandthevirtualgridpoints
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]

38

9-2010-00185



dot 3 within the block, and the encircled nunbers in
the drawi ng nean the areas where the information dots
3 are arranged every virtual grid point 11 and every

Woi0éMBlegs 9rid point 12, respectively. [008%cr/&&dvosovo1ss
exanple, in Fig. 9A (1) to (25) are arranged
cl ockwi se around (1) (this neans an encircl ed nunber
"1" in the drawi ng and the sanme applies on and after)
whi cHF19 s & s oemhtigre afeddien bl ocler| 6ft bhe €258 rm®: on
q&xa le, .the grid interval is 1 nmand three bits x
Predy i pidie piliack 5 qrehitésenned dnl d mmnb dr sTn the
d%g?g%}g Ln FL . 9B, after arrangi_n% the information
ots (Tfo gE)aFﬁaﬁhiﬁfh?éé’t SRGuiBE camed jian et mipherre
' f by, rotation,i | ongi t udi nal
R Fite "L st o wiorel By #8d(aycavevirtual

gﬁiﬁaﬁ@@@ktahgt,herégllggg;%gggl[@g poi nts of the horizontal
4

and vertical grid ines. [0091] In Fig. 9C, after

[@P&ahging the information dots (1) to (16) in the
rectangul ar area in the upper left of the block by

r ot afPenexnmp Ueondirt wdicnal 9adj r ect i+on, (24 hea kof oF PRE LAY
dots (17) to (25) are arranged at the intersecting
CIRF R 5 Bfaxmen Aol  drittel s awcineeshi eakigeildd hup@sr “17
irL%%QZ] 39 . 9-2010-00185 WD 2007/ 004994
SoEIFOETOFIES L § ame ke ancexanp| &f 0é 1 hehbich

. dipspl f th
Jipt%% e & the block. 1In 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.
[0050]

In Fig. 9B, after arranging the information dots
(1) to (4) in the rectangular area in the upper left of
the block by rotation in a longitudinal direction, the
information dots {5) to (7) are arranged at the

intersecting points of the horizontal and vertical grid

lines.
[0091]

In Fig. 9C, after arranging the information dots
(1) to (16) in the rectangular area in the upper left
of the block by rotation in a longitudinal direction,
the information dots (17) to (25) are arranged at the

intersecting points of the horizontal and vertical grid

lines.

[0092]
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information dot and the data which is defined there
and it shows other configuration. [0093] 1In
addition, using two kinds of short (the upper stage
wBhodTlofioos0) and long (the [ower stage of FigykQhosnoorss
Information dots 3 fromanong the virtual grid points
11, 12 encircled by the reference grid point dot 4 and
defining eight vector directions, it is possible to
represent 100shobist 8n ¢RahPile 6aSeneiditSqdehEIOLE the
~that the distance between the virtual grid points
11580 sieent ont dok oaygértoaed 4 sa abiolid h 26s td= B0n Yapdet-Beand
, distance between the virtual grid points adjacent to
TSHMeeF BRBeIs capditgunstion20 However,. the centra

[%ggifval between the [Iong and short information dots
1S" preferably |longer than the dianeters of these

dots; | 41 . It is preferable that the informtion
dot 3" %‘ggf"]rcéloé‘d BV FHUrt ¥R r ftafsgPEd S peitit s Hhe uppes

stQ iy Si tiQ f.a.visual quality.
evar gt AR Fart, (A 26 R Fhrol et ont O
indout i gRoabHg Bherow L ty; i nf.armatio

dot 3 may have nuch in%%?kggﬁ%kéﬁilgfpgéaiﬁ%ﬁtﬁé&é&?
11lyolénenveotcdredinty iepreseatkbnget be iRy Bt i 5 dpt, 34

by a plurality of dots. For exanple, in a concentric
dedilgHin i ¢ iech t omakteectdiss ct 28npi edes of Hok oL BAL Qb

can be represented by the information dot 3 encircled
FeBY °FGUYT Fetgr BhEe -gr L@ Bbis 4@se9-DOLG ORESSaMle that

thgogzgg%4%94 PQ?/SG2006/000185 4 and 2128 is _
Fepr asented 15 1S Bi BREs Vo Huitlordiatd gpoints 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
representingtheinformationdotIBbyapluralityofdots.
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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dots of one block. [0095] Fig. 11 shows an exanpl e of
the bit display of the information dot 3 and the data
which is defined there. Fig. 11A shows the

wahb@ReRyENt of two dots, Fig. 11B shows thgrsaa06000188
arrangenment of four dots, Figs. 11C to 11E show the

arrangenent of five dots, and Fig. 11F shows the
arrangenent of seven dots. [0096] Fig. 12 shows a
4 nBarf réd Sedanplepofsantet bat ler Biedd 9. o A28 FSrBat ion
dSﬁhematic view of the arrangenent type of eight
PhfoPrati™éh ®e?8k3 in the biock, Fig. 12Bis a
Ig&?g?atic vi ew of the arrangenent type of thirteen
rnformation dots 3 in the block, Fig. 12Cis a

schemati c,qview of the arrangenent type of eighteen
inforn&?i%% gpgs 3" gﬁamﬁﬁﬁ.OfZBhESX&ts@héﬁdﬁwboii§We

iwfothetabhangemn t f forty-qne inforpation dots
3. [0097] The Shand. K88 Haraq i hais ot Mhefiohme A

FiFg g1l snadsHige a%ﬁ}@’%ﬂ@nﬁﬁgﬁ;‘gl«rg ddak 3 L%C_l?zssl?gws

information dots 3 are arra I'n onée’ bl
thoweverngenest oaf poartdensdori dsi, s1net ¢bi MEthE@ ’EHE

case that 25 pieces thereof are arranged 1 n one Dbl oc
2TARP YRIPEBhs oéhdriges datr e, passi Wiey. ForFexaBplse tHd
ar%_ccordance with the volunme of the necessary

i of Rt bnCans@tterorda he- resol uti on of the canmera
[O@%E%hown in Fig. 12A, 8 pieces of information 41

- 2010- 00185 WD 2007/ 004994 PCT/ SG2006/ 000185 dots 3

are @ yanged | n, one m%lﬂcg(fec?sexsahrr?gmfei cl;]f Faiz gd'ot]-%%’ttern ;
Fig. 12A is a schematic view of the arrangement type of
eight information dots 3 in the block, Fig. 12B is a
schematic view of the arrangement type of thirteen
information dots 3 in the block, Fig. 12C is a schematic
vieWOfthearrangementtypeofeighteeninformationdots
3, and Fig. 12D is a schematic view of the arrangement
type of forty-one information dots 3.
[0097]

The above-described dot pattern 1 shown in Fig. 7
~and Fig. 9 show an exXample that 25 pieces of information
dots 3 are arranged in one block. However, this
informationdot13isnotlimitmdtothecasethat25pieces
thereof are arranged in one block and various changes
arepcssible. Forexample,inaccordancewiththevolume
of the necessary information amount or the resolution
' ofthecamera,asshowninFig.12A,8piecesofinformation
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13 pieces of information dots 3 are arranged in one
bl ock; as shown in Fig. 12C, 18 pieces of information
dots 3 are arranged in one block; or as shown in Fig.

w3 706ibos Pi €ces of information dots 3 are aircrﬁg}g%mhﬁga
one block. [0098] (Explanation of Dot Pattern: GRI D4)

Next, GRID4 will be described. [0099] Fig. 13
specifically shows a dot pattern according to the

detrbodli #ae8taptahhedPL8SEAL HD¥ERLI 88. shiodn 13Arighowspa
dot pattern of 4 x 4 grids, Fig. 13B shows a dot

1patitearas off Hnxodngtiids, dand Fage aﬁﬁaﬁa@\&slﬁcﬂﬁblock,
pattern of 6 x 4 grids. [0100] In Fig. 13A at

3% fapwnpivifdicng 1 erkhceigeed olfi nest Jandbidd dota 3
horizontal direction _and a vertical direction

2LonpbEirAged dquare, Pdiaakralogras Peewesin3Fage 12D, 41
g certain int s within the square.
p%ﬁ%’?ﬁ Ogur%%f’ma K&y gPEFe cREGri BT PPASE 75 Ppe7aland -
[ddggjvirtual grid point 13 are not printed on a page

space (a nmedium space) in practice but they are

vi rt yakly SRl i 4POPsabbangemm, of LRepdqt pattern on
an i mage nmenory of a conputer or upon read| ng of the

dot Pakter mRIGHLN2] 1 Next qetdhe-reference grid point
dots 4 are arranged 42 9-2010-00185 WO 2007/004994
[ O319 5G2006/ 000185 on the virtual grid points 14 on
t he upper and | owner
13 specifically shows a dot pattern according
to the embodiment of the present invention. Fig. 13Aa
shows a dot pattern of 4 x 4 grids, Fig. 13B shows a dot

pattern of 5 x 4 grids, and Fig. 13C shows a dot pattern
of 6 x 4 grids.
[0100]

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

Further, the reference grid lines 7a to 7d and the
virtual grid point 13 are not printed on a page space
{a medium space) in practice but they are virtually set
upon arrangement of the dot pattern on an image memory
of a computer or upon reading of the dot pattern.
[Cl02]

Next, the reference grid point dots 4 are arranged
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reference grid lines 7a and 7b in a lateral direction.
[0103] Next, assumng grid |line 8a and 8b in
hori zontal and vertical directions connecting the

b hdzideeQrid points 13 each other, the int bdcRGo1ss
‘W%anP 3? these grid lines 8a and 8b is defﬁ%e ag%alsw

virtual grid point 13 in the sane way. [0104] Next,
by arrangi ng one or two information dots 3 having the
Ofi $t@ncel wnok t her Hir eetiinars i 4 hosi et REERED L0 addel ower
virtual grid point 13 for each virtual grid point 13,
TSESETSA Wi ild nfenetateat] Furitther late 4y, d18:ct0b6 .
[bfggrnation dot 3 is arranged for each virtual grid
pol { 13 [0105] Fig. 13A shows the case that the

i nfo lon dots, 3 are arranged with four grids in a
I ong?ﬂ%ﬁ'n%ss Tty %ﬁlda:\&“ﬁo@ra FAULY i hakbrantal

kit r gt 4 x; ' : Fig. ,13B shows the case of 5
% 4€S%Fgg?&a£}é%%¥igé% §ﬁ€%§cﬁ%ﬁﬁc€§8 894%%?M-9r1d

pEintls; 18espedt b¥elet, [Qﬂ@6intg%gec{§n§qgnv$jhﬁ‘@eo

definition of the information dot &° Vaf ukhPEe
gfed i e § B4 hendligneatd ere Ofnd ey s i NharBEL on #0h B0t
around the virtual grid point 13. In this draw ng, By
13 rFanghagsere iwehor nati on dots in eight directions
[Or%%gaed cl ockwi se 45 degrees by 45 degrees 43
él 0- 00185 WD 2007/ 004994 PCT/ S&006/ 000185 with
r ef nce to the grid line passing through the
eﬁgx%, Ey arra%ging onerzr twg infoﬁ%ation dots 3
having the distance and the direction with reference to
- the virtual grid point 13 for each virtual grid point
13, a dot pattern is generated. Further, in Fig. 13,

one information dot 3 is arranged for each virtual grid

point 13.
[0105]

Fig. 13A shows the case that the information dots
Barearrangedwithfourgridsina]ongitudinaldirection
and four grids in a lateral direction (4><4‘grids); Fig.
13B shows the case of 5 x 4 grids; and Fig. 13C shows
the case of 6 x 4 grids; respectively.

[0106]

Fig. 14 shows the definition of the information dot
3 and the value is defined in the direction of the
information dot 3 around the virtual grid point 13, 1In
this drawing, by arranging the information dots in eight
directions rotated clockwise 45 degrees by 45 degrees
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virtual grid point, it is possible to define eight
kinds of information in total (000 to 111 in a
notati on system of 2, three bits). [0107] 1In

“ﬁgﬂ&ﬁ%aﬂfoin Fig. 15, by having the diStanq%féhmﬁﬁﬁhms

stages clockwi se, it is possible to define sixteen
kinds of information in total (in the notation system
of 2) , nanely, the information of 0000 to 1111 (four

wﬂﬂslefer[egg:%sltd:i@qe 1 r%Bo%nteh%aC@fn%h@Bé%gr?ha the

plurality o information dots 3°1s arrange

vEONEENtd# £Ld GPd Gl e, iaf QundotBenVisl tHake BLhE PPEAL WBnds
By defining the position as "1" when there iS a dot

off Herfeomaintodefn nidiga 1 t(e Pasi LieniAasa 't ahesn tdeseem
IS no dot thereon, 8 bits can be defined. In other

ofwot dsthieei bigedsi ble to define the bit infornmation
cl ockwise with the dot positioned in a vertica

[t ettion deternmined as the first bit. [0109] Fig. 17

sho the case that there are two concentric. circles
and 1B BHELELARbeTdBF Fol  TRUSTATA7T o bosli B anSEoi™

10 0% ok s oL, oLy o W LSPEgl o

to one vir grrd porn

k164 anat ok y o ¥hhawifoqr Biidb|tl{§€e£f‘t tP9 e 8RRIRG A defsPin

the information dot y an optical reading neans. In
oft he, draavd g, thRkei enskheked nerbens ¥4 119-120268100186s WO

2007/ 004994 PCT/ SG2006/ 000185 are used for a
[ 0ddiB/eni ent purpose and the dot pattern
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.
[01091]
Fig. 17 shows the case that there are two concentric
circles and 16 bits can be defined. Thus, it is possible
"to define the vast amounts of information with respect
to one virtual grid point 13.
[0110]
Fig. 18 is an explanatory view for illustrating a
reading order of the information dot 3 by an optical
reading means. In the drawing, the encircled numbers
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is as illustrated in Figs. |3Ato 13Cin practice.
[0111] In Fig. 18A at first, reading the information
dot for each virtual grid point along a reference

wOlbiobdope 7C at a left side in a |ongitudi ISG2006/000185
direction (the encircled nunbers (1) to (3)), then, >
the virtual grid points I3 on a next grid line 8b in
a longitudinal direction are read by rotation from

atheuabave ot ke encid el edtngaBpbse @hd tihd 6ddt Fh¥Sern
reading for each virtual grid point 13 is carried out

ipnagedildsis i@} ifh&igeadilrih fios Aachigripddstice.
carried out by rotation fromleft of the grid |ine 8b
flthe longitudinal direction in the above
expl nagLon, however, it is obvious that the order of
t he Sﬂ igor L8Ry afhi it ahd FadiRg the 17APBRARLoeNdOt
Y. bitrarily.set. [011 Fig. 19 shows an )
e R A Bl ed ot b 3 Bnars Frefnrancene rurt tiar
780r4€ ROhAte+13 ;. t e |d Line in place of
t he referenceJg??dbgo%n§%§§?$§¥tg#%g ﬂ%§eggf§ﬁb gf%e
et anged anmblRe osifion deyiatedevpvard Wibya1 grid
reference to the virtual grid point 13 at the mi ddPe
piosi ¢ 16 h re xiehenencen gBibdih bne g t 18144l d Byethese
key dots 2, the direction of the dot pattern can be
arfefraddy 45t og-201 1001185 WD R0 TLB@49941i rcled numbers

PCT/ SG2006/ 000185 [0115)
{4) to (6)}). Thus, reading for each virtual grid peint

13 is carried out in series.
- [0112]

The reading for each grid is carried out by rotation
fromleft of thegridline8binthe longitudinal direction
in the above explanation, however, it i1s 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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Fig. 20 is an explanatory viewillustrating a reading
nmet hod of the information dot 3 by using a difference
nmet hod. Hereinafter, the nunber surrounded by a
the drawing is represented by [ ]
WE’&E@O& gﬁm rcled in the drawing is repr esenlt)&zﬁnbzb&fmglgs
[0116] In other words, in Fig. 20, the value [1] is
represented by a di f ference between the val ue of the
(onfienmati on dot of (4) and the value of the
information dot of (1) in 4 x 4 grids. [0117] 1In the
same May., J®@]igsannbexpapresant £dvbyyt he 1 lidfor engea
between (5) and (2) , and [3] can be represented " by
rﬁtih@id'gf frertdrroe dEt beenia@p rant (@) . d&Ur Bhey, Jvting oa
12) are represented in the sane way. [0118] It is
dlp%égrenéet Betépdesehie fefjnaft ¢ 12ty mimbedifdierensded
betvveenthefollovmng i nformati on dots. [0119] [1]

PY A SSYepe Ypfthe dgpuingyis Fg ]pm(%)ted@s fapnd thp
?}Zﬁ %g%%f&%dfg%?%md%m 4’—”%&%*?%%9%6@ béoleh
[ 6

In other words, in Fig. 20, the wvalue {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 [0117]

In the same way, [2] can be represented by the
differencebetween(S)and(2),and[3]canberepresented
by the difference between (6) and (3). Further, [4] to
[12] are represented in the same way.
f0118]

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

difference between the following information dots.

[0119]

{11 = (4) - (1)
[2] = (5) - (2)
[31 = (6) - (3)
[4] = (7) - (4)
[5] = (8) — (5)
[6] = (9) - (6)

(71 = (10) - (7)
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[9] = (12) - (9) [101 _ (13) - (10) ([11] _ (14) -
(11) [2121 _ (15) - (12) By using such a difference
nmet hod, plural different dot patterns can be

wBShEBlsf Wi th respect to one true value sp.as-t&eoiss

Improve a security. [0120] (Explanation of a direction
dot in GRID1) The above-described Figs. 1 to 20 mainly
expl ain an-exanple of a dot pattern proposed by the
[Bhvent(@r()s)- 68)the present invention. In the

f Ilom%gﬁ expl anation, the case of defining the

L3 r &ctf| of the block by the direction dot without

ing t key dot 2 will be described in detail.
{F@;ZI](q%)g§? gﬁ ) and 21B show the exanples that a

[gi!egt”gq QQt( is arranged on the prem se of the
do patte?n in | D1 described in Figs. 1 to 20.

[19122] (1l thig gxanple, the information is defined
dependi ng on how to deviate the area surrounded by the

r ef eBgngﬁ@@isdlmgraiﬂeérénE@gg%EgSgg fbaéglpaoif'%érent

Accordingly, the information e arranged on

datheat tegnsdcanens, gbavwewelod Wie-Wiregtion d9to2d isue
arranged only on 3 x 3 pieces of center grid areas. 47
Vag.ug) 190 00 £8% WO ROOTY ©04 994 chRET/tSG2006/ 000185 [ 0123]

[0120]

(Explanation of a direction dot in GRID1)

The above-described Figs. 1 to 20 mainly explain

T 7 TaEn"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
directiondotwithoutusingthekeydot2willbedescribed
in detail.
[0121]

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

[0122]

In this example, the information is defined
depending on how to deviate the area surrounded by the
reference grid point dot 4 from the central point.
Accordingly, the informatior dot 3 can be arranged on
the all grid areas, however, the direction dot 21 is
arranged only on 3 x 3 pileces of center grid areas.
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On the area where the direction dot 21 is arranged,
the direction dot represents the direction and the
i nformati on being positioned deviated in the
' | and vertical directions fromthg.cen
ngp(ﬁtﬁﬁﬂ%ﬁ other words, in Fig. 21A it isqicnomﬁ({ﬁﬁg({lss
this block is upward because the direction dot 21 is
arranged at the position deviated upward (a + Y
(elieadtion) fromthe center. In the case that this
direction dot 21 is arranged at the position deviated
downiwair B¢ e re & wh o eetdton{ iffeard 1die doaentiels ddrdSged,
known that this block is dowmward. In the sane way,
tRhedl ERFS iy 61T oPeRIbe SR tiss tdre ahigedcat ohhend the
ir?ﬁg’:i:rtnign del))/i ated to the left (a - X direction) from
e "2enPErCtRIIRC khbhAleHat c¥hRS ol ok hehwy | afntal
this direction dot 21 is arranged at the
aﬁgf?ﬁ@gﬁa&e’@#i &40 ?ﬁSmrﬁ%Feeatrélxpaﬂﬁécti SR)OERem
wdihes c8 .1 b1hS ;KnNO t hat .t hi,s _bl.ock.turns right.
[0124] IH?%gad%l%%i'o%fnllérqﬁktnhog‘%gg:ith&tajfgésogﬁgf:%tJn%ﬁlﬁ rd
bediaess itore dotr 2k 1 ¢ N dbar Metd op. ks def i BK]
the direction dot devi ag]gg iirﬁt%Pg%hggﬁi %Egﬁ% %c%&g
defirigmed hepwentir ah pot i rdBi s of®t Bedroft ilefd g t hery
information is described as above, so that the
théy slegrattitert tthereolitschépei doanizhit ed. af@k2hjed at the
Furt.her, such a grid area having a different
Pogitfedth gl L at afddpdnmiagid t bit— of dheeothen)grimbmarsas
Ce?%erg' 2010- 00185 2007/ 004994 PCT/ SG2006/ 000155
e ‘giri-d Are2° TRer 22 E R HF reke ¢ b eisto v a =d ar rimgdd

Same way, when this direction dot 21 is arranged at the’

position deviated to the left (a — X direction) from the
center, it is known that this block turns left, and when
_thisdirectiondotZlisarrangedatthepositiondeviated
to the right (a + X direction) from the center, it is
known that this block turns right.

[0124]

In addition, in the grid area other than the
direction dot 21, the information is defined by making
thedirectiondotdeviatedintoanoBliquedirectionfrom
the central point. This method of defining the
information is described as above, so that the
explanation thereof is herein omitted.
f0125]

Further, such a grid area having a different
directional standard from that of the other grid areas
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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
woi2b@@bdopnal standard is arranged in the othies@hRPoARs
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,
<bP6vaar~ﬁgaspar ghege ¢ har dds ehavi oy dathe? dif€ ereninged)
rectlo standards, the direction of the block can
LHEF] Eﬁa RtRCkol ntishardafeehinn erbdehe rdfeection dot
[ .37 In t hese .cases, onl by arranging the
2gf€§15§§§ A0S e AR dér BRE2AGRSL REohRF SERREAP d3Dd
wh (o3 M f e n b so that it
|€@ng¥£§ %53?'%$ﬁ§k%gkgﬁ or%%légl ?5?ﬂgtﬁéﬁQﬁﬁlﬁpal

staafr’ic&mg@dléitaxtfﬁ1§?8&|ﬂq%’k?@ott%cftf]%r%' 4 8GtL ﬁg Q{OEFO&E%T

bl ock This wil be descri be etail ater

diffrist iby arsangi g 1hed o5 1B O AL S dib the ection
hori zontal and vertical directions on the direction

ofEkg bhpgkadyarig hyisherrahorerapbentdetin 3rieketheo Fig.
n bllgFf direction on the other areas, an equal space
Srop t%%@rréﬁ@M&ﬂkﬁqypkbp@lngrng AOttas having
ause .none of the reference grid point

ergagd ;Ceed CAEUSE L 0% S pad

ot 550 hf@& ded 2} ¢ i kEysdot he. drerafiore, of
it lif the readi ng al gorithm for

ths %1‘3%?%%3{‘?!8% ggi YRS Thes PAFBFRE FoRCdote 5o
ocaa rar as [ n irection area

R Y e it de el S5 Yo Ryd s st

that the dlrectlon of

“ th\E 200 204994 1 R@Tﬂtﬁ@@&&l&%élrﬁ%ﬂ%ﬂ{\fgt‘éﬂ s,
sacrificing the information dot 3.
the direction of the block can be defined, so that it
i1s 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

horlzontalandverticaldirectionscn1thedirectionarea

and arranging the information dot 3 in the oblique

direction on the other areas, an edual space property:

of the reference grid point is not sacrificed because
none of the reference grid point dots 4 is deviated due
to the key dot 2. Therefore, it is possible to simplify
the reading algorithm for the dot pattern. In addition,
the information dot 3 can be arranged as it is in the
direction area, so that the direction of the block can
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Further, even when the direction dot 21 is arranged,
the information can be defined by the anmount of
deviation fromthe central point (the length fromthe
oint) and the information dot 3 c <
'wﬁ%gghggwfhe direction dot 21. [0127] Fig_ﬁQgﬁﬁg&gﬁﬂsa
explanatory view illustrating a determnation
algorithmof a direction dot and an information dot.
bg0degfinedpern tdeter né et i 0Nceh ot ke diiecd 100 doh 34 and
the information dot 3, the follow ng procedure wll
-F%éthear r R BENgUR e n [11DS]i {el)t o ddd 21 12lai$anged, the
IcuI ted. [0130] (2) t =113 - IIIl is cal culat ed.

lT %Tf Cep §an tbg sd%%l%@@abﬁdthe[ ex82int Hf Idewiation
fng e‘:gs t an Predetern1ned value p, the dot is
er m ne Bt i (G HBRPGR BePM thricenptrel-poing)
aid t red r value the dot is _
f?éﬁﬁﬁ%‘f?étﬁe?}ﬁéﬁﬁgw% HBEC 15183 the direction
ddgpexifically, in the case of Fig. 47A, when s - t 50
9-2010- 00185 WD 2007/ 004994 PCT/ S&2006/ 000185 110 -
[op2z17F 123 - 1li =110 - 121, 10 - 12l p are

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.

f0129]

(1) s = IIO - 12, is calculated.
{0130]

(2) t = ’I3 - Il| is calculated.
[0131]

{3) 8 = t is calculated.
f0132]

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

Specifically, in the case of Fig. 47A, when s - t
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established, the dot is the informati on dot. [0134]
In the case of Fig. 47B, when s - t =110 - 121 - 113
- 111 =0, 0 <p are established, the dot is the

Li@Rbisgn dot. [0135] Further, the val .
wllbBablogp dot. [ ] Further € va “enlgfrisg:&ﬁ%?hg‘gﬁa

arbitrarily set and it is preferably arou
2, however, this value is not limted to this. [0136]
Fig. 21A shows a block forned by nine pieces of grid

=afeas—-(32% 3 ) _a Fi.g. B. exanpl e_t hat
tLe blocis arégarrgﬁged Jﬁ%gby?¥§E§iE99he Ji%oﬁt%Fe
eghgb lyehtidsalcith rest i 08s th0k3dorfrh §5on28Arand 22B
show t he arrangenment order for each grid area of the
(Gh¥bdlmation dot 3 corresponding to Figs. 21A and 21B
The arrangenment order of the information dot 3 is not
1im £edthe chise f0F3IQ]. (4GB D3rhanr angeteat | eganpte | of
| q%iectﬂgn dot) Figs. 23A and 23B show the case that
The 1di h 8l bR P ¥Be Bt ksl hppeiled hodohel ptherdidoiction
aqattern (GRID3). [0139] In GRIDL, the information dot
3 1s arranged in the area surrounded by four
roneference grid point dots, 51 9-2010-00185 WO
2007/ 004994 PCT/ S&2006/ 000185 however, in GRI D3, the

infOFﬁﬁth@&,d@he3vh§u§réﬁnggm§h§9arbitrarily set and
it is preferably around 120 pixel 2, however, this value
1s not limited to this.

[0136]

_‘;E‘ig. 212 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.
f0138]

(GRID3: arrangement example of direction dot)

Figs. 23A and 23B show the case that the direction
dot 21 is applied to the other deot 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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at the position of the reference grid point. In this
exanple, it is possible to arrange the direction dot
21 within the block focusing on any reference grid

wWoitoos90f 0140] In Fig. 23A, the reference g %gggggﬂhows

'ocated at the |lower right of the upper le
area anong 16 pieces of grid areas (4 x 4 = 16) is
defined as the arrangenent place of the direction dot

et R R el o SRR Bl B
. i 2 . .
et AN Y R L

e dHO1 &Rt 00 o, 3415 @rd angadh i fe thee SBNE-LL 1861 49D 25
the direction dot 21 (the horizontal and vertica
widiHectitohnrodher etk engt bar enlySra fRassidd Igiyd thaint .
the direction of the block cannot be defined. [0141]
[OTherkefore, at the reference grid point other than the
arrangenent place of the direction dot 21, the
i nfofafion déf i &har rafrennet ieidbbicdwd didertsdnzt
Thereby, it becones easy to search the directi%n dot
the lowegmbght p it e ueper ile s Igéri det? Aman g hPP b oeR
' ward when the dot i,s arran at position o

h
of et RS a I od o 10 e e LR g e gr e

upuwar, f - r e-grid i.nt .in t:hi i
P13 5 9‘%“%?‘& g%?sgg\%\ozgm??@%i’g e dif e 86
2 1PCH S@006/ D065 h HOWeVEE e, t Be PReSeRls iehadl et aisd

not limted to
by 90 degrees around a center 24 of this block (23a, 23b,

23c), the direction dot 21 cannot be determined if the
information dot 3 is arranged in the same direction as
the directicon dot 21 (the horizeantal and vertical

- directions).. Therefore, there is a pessibility that the
direction of the block cannot be defined.

[0141]

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

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

[0143]
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that the direction of the block is defined at the dot
position itself, and as shown in this draw ng, the
direction of the block can be al so defined by
w%%@;rbgi? the area where the dot is arrangp@rlé&o%lhﬁ 185
hori1zo and vertical directions at the upper ?
in the block itself. In this case, it is not always
have to conformthe dot arranged in this area to the
dlreﬁwwmvaﬁ tihe: plede@ntnidaimyle acrapged; hhckher,
ight, left, and lower directions fromthe reference
tl@@t dtpg. At r eFfuisyn byt ariangl agkt he dareadoradefhai agt
the information in a different directional standard
P??bﬁ+?ﬁe16ﬁﬁéfnrﬁQﬁn@slghomm i%h Ylaidi deatiiony,argae
this direction area 2la, the information dot

dﬁr?%tthaﬁﬁeH‘? Pt Pk Her mtad{scamfm@ﬂ@marrangmg

r NS, of he .r ference point, and in
t}g% ea aV| ng ﬁtg |ﬁf’ r%@cﬂ’ﬁ gni‘n i‘fh? H@@%?ﬂnFﬁﬂreand
éﬂ:i@@l 15 fe e i d
v .sQ§$$§ﬂ§£ i N |qug f%h§9 tSElf

prftmei S8 AL ¢ pp§lﬁd>9n in thglv%c e th
direction of the bl ockacaﬁ§be deflﬁgh%oqg¥ﬁgﬁ thé Fot

anyarassd iifn ttel diameet iton trar @&r@@ti@n%faﬁ}g@%ﬁéckh&d
upper left, this block is wupward. In addition, since

ity Bieraet paedfin hbebtopkt , darf theadafl ned: antlns &t i he
£, 0T %Fnent place of this area (the direction area
rffb; R §HFYF red § b Rloing. of Thhiss bar ear@rheing the

t|o rea 21 may be arranged in any direction
rom ?g#%?gﬁcg%@w%Pﬁﬁﬁ%?téﬁPy%W g tdi§fegent

N, A T A e 155
{a dlrectlon area 2la: in this direction area 2la, the
information dot 3 is arranged in the horizontal and

vertical directions of the reference grid point, and in
the area having the intersecting point of the grid line
in the other areas as the reference grid point, the dot
.isarranged:h1theobliquedirection)at;apredetermined
position in the block in advance, the direction of the
block can be defined. In other words, 1f 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 21a), the information dot 3 of this
area (the direction area 2la) 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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[0144] In addition, in Fig. 23A, the direction dot 21
can be discrimnated fromthe arrangenent direction
(the oblique direction) of the information dot 3 to

“gem@,%@gged in the other reference grid poﬂ’é]lt/scifzg?&oﬁtﬁ 5

irection of the direction dot 21 (the horizon an

vertical directions). However, as shown in Fig. 23B,

the present enbodinent is not limted to this and due
3to the length fromthe reference grid point, the

direction dot 21 can be identified. In this draw ng,
[Ohky]the distance between the direction dot 21 and

the reference grid point is set |onger, and the

di st ancedidetvieen tiherinf.o2ARBL i bhe dOke3tdlort Betobhegan

position (23a, 23b, 23c) and the reference grid point
bg sdsaeringmadred [DUeB] thpi grr2qshonstt Hérection (the

ove-descri bed case that two dot patterns in GRIDS

Oy BILB AR TR leto P h athieh Adm S al Landio v 8rtte bglarranged

. diirections, and Figs. 25A and 25B show. t he_, ,
1 IR R RARE BPA&F SO S Y re MR o dde glirection of

r .09 4.4 [ 0 l. . Al,so in_the case shown
CHOTALERRGLAT adid 211 Pent hdRh 2o | DnbinS 3%

dﬂﬁH&%iohgweraHB%QQ%IQ”QS'@ﬁ&Wﬂqh{%ﬁ%ﬁoﬁ§Bt;§g%&¥§esent

reference grid point (the direction” area
emdradingedt at s trihet | efrii tppetoofhi Beahliogke téNene length

direction of this block can be identified. 54
frem g he OGIESS: AN @ 007 @804t PCTH 8 GDHE6L 0001880t D14d3n
be identified. In this drawing, only the distance
betweenthecﬁmectiondot21euuithereferencegridpoint
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. 252 and 25B show the
arrangement order of the information dot 3 corresponding
to this.

[0146]

Also in the case shown in Fig. 24, the area where
the dots are arranged in upper, lower, right and left
directions from the reference grid point (the direction
area 2la) is arranged at the left upper of the block,

the direction of this blecck can be identified.
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Fig. 26A and Fig. 26B show the exanple that the
direction dot 21 is arranged at the center of the
block in the dot pattern by GRID3. [0148] Thus, by

Wg%@[ﬁgiggﬁg the direction dot 21 at the centef..,QfdchGo1ss
l'ock, it is possible to freely arrange the i

information dot 3 in horizontal, vertical, and oblique

directions on the other grid pints. [0149] Figs. 27A
[@hd727B correspond to Figs. 26A and 26B,

respectively, and they illustrate the arrangenent

ordefigof Zd¥e améioFirgti awpdathdy {0450k a@FD4nat the

arrangenent exanple of direction dot) Figs. 28 to 33
dEhRGttREe Base2ihas aheadgedcatonhdotentsrf tFttRe block

;2P lied to the other dot pattern (GRID4). [0151] In
rh*g*.‘ez Rt FAUYR%" doY BREPErn (GRID4), the reference

[(?ﬂéj poi nt dots 4 are arranged at even intervals on
at e]ral grid lines 28A and 28B at the upper and | ower

si de t I , the informatjion_dots 3 are

ar raﬁggtg' gégﬁ?g%?lﬁ‘g”gqqg?ﬁedelgﬁﬁtbSP e aghae*r LhRaER HRE
7 eftes epCeCckr i1d RO S | vl 152] ., On
7 such a dot gatlter%{ rga?gf)%befgr rgg %%Céaélpfe%jéfégﬁienéc e

infefenentengdotd poimthadtiiderpext vhevel. of aargjergﬁlai
grid 55 9-2010-00185 WO 2007/ 004994 PCT/ SG2006 OOO%.%%
difess XBes | onatbe attldwe gu Hdpeiiat shet ween t he upper

0319,

Figs. 27A and 27B correspond toc 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]

Onsucheadotpattern,attheareacﬁfapredetermined
reference grid point at the next level of a central grid
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lower grid lines 28a and 28b, the information dots 3
are arranged in the horizontal and vertica
directions using this reference grid point as the

“@tfg&of%%gi, and this area becones a di rec}‘;él%bzﬂéa%ﬂmss

At this direction area 21a, the

directional standard of arrangenent of the
information dot 3 is different from that of the

1iﬁEeE@BCEOQEEdeQEn£th$98 .QQnEob%pge%gw%hegﬁkgggjg%d

In other words, the Iinfornmation do arr a

Léwom ¢ hedref @& ent®a Girid 2805 Nt HD 118 9l d QU8 dots 3 are
direction at the area of the other reference grid

apoknyed On theehotheodadanat veheidbnegt FeRtabea ddang
the information dot 3 is arranged in the horizontal
tihe roéeresate dirdetmicdnst faomithereferentetgrihdd this

going. %?154] Thus, in the case that the direction
Aar2a2t8Mes Artahgelian eReaupber- side with reference

[5955Te central grid line 28c, it is possible to
1dentify that this block is upward. [0155] At the

di r egiiapy odhe. _op, dot 3 b
ar by EE TS S Paad FRePRe o PEOM AT  bhan e gt {7 pdp =

oﬂdam@wg@a@enm\@eyﬁ@,iﬂfokﬁaeé\siélg&étté“i‘% &Dﬁfegkég%i:%

dot 21 in this direction area a may be arrang
theei ngt odnd areel: & acthgrdior petinan nef dihei bl ock. + 101564 e
56 9-2010-00185 WO 20071004994 PCT/ S&X006/ 000185 .
gnifl ghdi e onIni pnthkee cassid haththe ndigm@eit Donasea 3 is
arranged from the reference grid point to the obligue
" direction at the area of the other reference grid point.
On the other hand, at the direction area 21a, the
information dot' 3 is arranged in the horizontal and
vertical directions from the reference grid point.
[0154]

Thus, in the case that the direction area 21a is
arranged at the upper side with reference to the central
grid line 28¢c, it is possible to identify that this block
i1s upward.

[0155]

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

[0156]
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21a is provided on the central grid line 28c, the dot
arranged in this direction area 2la shows the
direction of the block as the direction dot 21.
woShefdago) N such a dot pattern (GRI D4), Mhenpéﬂgcntmmmss
p03|{|on of any grid point is determned to %%e
direction dot 21, the information dot 3 of the grid
point in line symretry around the central grid line
28c located . at the m oi nt t e er and
et Borriiithay S8h Gha 5Bbei ERak: he enely e Angeas
mt ti Q r rds,
2%rect$§ﬁgéd%% [ sqjaér r%%nt%g%)eégﬁddé\jﬂat ecFéfr%I?r?tﬁOt
asiFd SgBQi N ﬂﬁé@l:’:’@@@ionlé)i‘\@& 2fég§}§@w§%é%1rectlon
directions, and at the grid point in line symetry
o M £ e bhabkgralsd {104 ndi reheibhf rgwmtion dot 3 is
arranged deviated fromthis grid point in the oblique
[WiFettion. [0158] On such a dot pattern (GRID4) ,
since the reference grid p0|nts 4 are arranged at
evenIpneeriales donl pagitebe (GRHBE) and lleawarh yries 1 + hes
28a and 28b, the longitudinal direction of this blaock
ofc ZP & Hide Mt ed: s erRRe r"e@ukb‘?] "v%%r%“f%%t%iBPstt
o @rg arr ed |r 0 i,rection an
2B BT = b e Bt of St Erat TS hAm YL 1B8 Tyt Ty
af’g&rlﬂd rtq’xfee[:%%c&%a{lo trll% %%g%e%_?{grl&gcéfgg ah%%(l“le mid point

respectively, is dearc nt

bd i0hgd & Ugh BalipdicreGld O W £hg E saseanched herenhecopes s
the direction dot 21. 57 9-2010-00185 WO 2007/ 004994

d iFGTd SER006/20004:85e d[f0lEP)k he direction dot 21. Inother

words, tﬁé"difection dot 21 is arranged being deviated
from the grid point in the upper, lower, right, and left
directions, and at the grid point in line symmetry with
that grid peoint, the information dot 3 is arranged
deviated from this grid point in the obligque direction.
{6158]

On such a dot pattern {(GRID4), since the reference
grid points 4 are arxranged at even intervals only on the
upper and lower grid lines Z28a and 28b, the longitudinal

" direction of this block can be identified. Next, the
region where the dots are arranged in the oblique
direction and the longitudinal direction at their
symmetry positionswithreference 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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Fig. 28Bis a view showng the state that two bl ocks
as descri bed above are arranged in parallel in
horizontal and vertical directions. [0160] In

Fig. 29A is an explanatory view s i
u@%bﬂo%a P@%ﬁ:&g%@@%

exanpl e of how to arrange the information o
pattern (GRID4). According to this exanple, the
information is defined by the difference for each dot.

[bmsbhe present specification, it is assuned that [1]
denotes a nunber 1 surrounded by a square in the
dr awirmigs. 28mdi § 1) vdenos RSwan genke IHl £de ReR w1 HRoLhe
drawi ng. Here, for exanple, the first information [1]

a$§aﬂﬁnﬂ@addnpweaabuErﬁmdgethspb&@mmemgnnh@ryabueal
of the information dot 3 located at (1) fromthe

aRQ| ersf cHe dote@tiovated at (4). As shown in the

@Lgﬁgng, only the grid point on which the direction
[ 1is arranged is not used as the information dot
e to give a neaning of the

Ut oR BT 187y 1 B s P it %SPlEilatks?yrﬁf rgersnontng
T G 4 ReERY! B LERe PRI h SRRt om o Bk <! Hov

addition, i n place “drréc

piﬁﬁ@fhb¢@NMﬂ4)feﬁﬁﬁﬁﬁﬁ@l g Ebgtﬁg%%eiggbg Ob%l%ys

that the information dot may be arran in t
irffeanatiothe sdieedhican bar ea2ka r {Hb2te Abe é'@@ﬁrdot

drawi ng of Fig. 30 shows the case that 58
119-tA0g Op 00 $85 tWO rRO0I7F DO4894 nPCHASG2H064 800 E85 tHate [1]
bl ocks of the dot pattern shown in Fig. 29 are
dq&gﬁ&&F%aumber].surroundedbyaasquare:11thedraw1ng,
~and (1) denotes an encircled number 1 in the drawing.
Here, for example, the first information [1] is defined
by avaluemade 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. 284, 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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two-by-two in the horizontal and vertical directions,
respectively; and the |ower drawing of Fig. 30 shows
the calculation of this value. [0163] Figs . 31A and
wolds the exanple that the direction do j
arrgﬁ@gﬁhat the center of the block in the ggﬁéah&mmoms
pattern by GRID4. [0164] Thus, by arranging the
direction dot 21 at the center of the block, it is
tRegsi &tk s be fHeaby HER0ER dlfin ELHqu_rg{Tagb% A9 3@ e
the other grid point in the horizonta and Vertica
tdbregt-itons. i OS] hot gsntd2 @ BFSNOWiNedirections,
arrangenent of the information corresponding to Fig.
rggpedi6B]l  GRIn thikbtbkeedd Pattianny FArDg. BAAhGE 4R
define the direction of the block only by changing
chevapitdmgerht tdi seeailoe .of the information dot 3
[€2I¥ of a specific grid area (the direction area) in
83dot pattern of the block configured by nine

i ec 3 = f the grid area into the )
B ¥ asgdnent LAPELeL Pt te GEABP LgrttF afos LiRection
Frects dat er f | D1. .[0167
d% %ﬁefgmﬁ%?eg%é?&e %fﬁ%eoﬁ]ﬁ%oer %ﬁtolcécn l%bt%g‘e] g5t
p & 2010- BYLZFR M 2007/ 004994 PCT/ SGR2006/ 000185 3 are

arranged in the horizontal and vertical directions
[0164)

Thus, by arranging the directiondot 21 at the center
of the block, it is possible to freely arrange the
informationdot 3ontheother gridpoint inthe horizontal
and vertical directions.

[0165]

Figs._32 to 33 show the arrangement of the
information corresponding to Fig. 31.

[0166]

(GRID1: Modified Pattern)

Figs. 34A and 34B define the direction of the block
only by changing the arrangement direction of the
information dot 3 only of a specific grid area (the
directionarea)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 GRIDI.

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

59

9-2010-00185



fromthe centers of a left lower grid area 34a, a
center grid area 34b, and a left |lower grid area 34c,
respectively, and in the other grid area, the

W'ogoﬁ’ﬁdﬂﬂ)l on dot 3 is arranged fromits Cenﬁ@f/sdéz‘aostnﬂ%ss
0 S

I que direction. Thus, by arranging the grid area
34a, 34b, and 34c, it can be recognized that this
bl ock is upward froma shape of a triangle connecting

3&h&§%ﬁyﬁﬂb@ﬁqg?th@@ﬂ?kyzoﬁtaregﬂhy@%rgaggﬂﬁ%€g§f§§%ns

with respect to bottom sides 34a an
f¥busthitckst psSsbl £ Hor Wafdner e fishest Ban 0f thgter
bl ock depending on the arrangenent relation (here, a
gridand ®p 40f, dieadré th aveas 3480 a3y 3a8¢ RBdepdvbereily,
the information dots 3 are arranged fromtheir centers
aRf the ther iddmal gand wertd calhei etbiroas)iorofdathi Shis
arrangenent directions of the information dot 3 in the
2bF BEREE br QhdriFetc nFREreb et el i aRerdiet e ohidot 3Tbus.
-bbeaggranged i,n trmeiﬁl grid areas _.in the bl ock w thout
LaRF I ARETRG (e JHi -t a7 B83For ‘8he W&y ddtd IHaegtt can

UL ASEn g:&g: c§4% BROWLLRE SLAl gl hal, ENG DLOEKS e o

shown [ are connect y

ah@fiéﬁ%ﬂ@ dﬂH%é@%iﬁ?akh@E%e ﬂfHBarLQ§7OLaﬂ%ﬁ§;3§?§

and 35B show t he sta e that.t e i nformafion
raraangedo £ egRONAIIRg whi@ iFrgSoe34AtaNHo84Bm s68@es 34a

9-2010- 00185 WD 2007/ 004994 PCT/ S&2006/ 000185 [0171]
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 wvertical 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.
f0169]

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

[01701
Figs. 35Aand 35B showthe state that the information

dot 3 is arranged corresponding to Figs. 34A and 34B.
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Fig. 36Ais a nodification of Fig. 34A. In the dot
pattern of the bl ock conposed of 16 pieces of grid
areas (4 x 4 =16) , the information dot 3 is

wolhfndRd, fromthe center of the grid area L@B&y&&ﬁmm&%
Ic

horizontal and vertical directions only in Spec
grid areas 36a, 36b, 36c, and 36d and then, these
grid areas are chanted into the other grid area
[§whenein the information dot 3 is arranged fromthe
center into the oblique direction). In this way, the
di re€tiigon36h ihea hlebikeicatebhned. riq. s, blockhe tibe
grid areas 36a, 36¢c, and 36d are linearly arranged in
PyphEarned £ viiltd bhilvec hatangm se dles and phe cgrs d fagead3sdbeas
is only protruded. Accordingly, it is known that the
(Hir 8cFi bg) of théi snHd ook tilont HetpBot & ust pandedetrbont bk
[0172 Furt her,

the gri rea 36b, nanely, upward.
Ce#?%‘?‘g%%t o%lldh%r§laa%’é¥f’h ethr hfeekal andvfeFhical
q4F a connect ed two-by-t in th horj zont al
d%ﬁé?%ﬁ?@?céﬁlgiﬁ&nﬁ%ﬁﬁﬁ¥?61¥§fgpﬁfﬁ§§ /??ﬁ%é%78§6c'

arf o d e Shals, t f@ké@%{&i %g%%g&e ch@afgjj;gghfmsengﬁg

corresponding to Figs. us, as
otdhrmgriial £+ gs. (Wit &1 8 Ehd herdih@etiiNget 3 the bl ogkey

is defined by changing the arrangenent direction o
fridve §inf ocemt Bonidato IHatablhateoliitrhetatdiey. oradihis

area only in a specific grid area, the informati on 61
. WagLophedigrgstionofthe block is ANDI200Y/ 004084 is block,

th%cgﬁ§, gggéggq}gg, 36¢c, and 36d are linearly arranged
in parallel with the bottom side and the grid area 36b
is only protruded. Accordingly, it is known that the
direction of this block is the protrusion direction of
the grid area 36b, namely, upward.

[0172]

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

[0173]

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

Thus, as shown in Figs. 34 to 37, the direction of
the block is defired 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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dot 3 can be arranged in the all grid areas by
defining the direction of the block w thout
sacrificing the grid area for the key dot. [0175]

' 8,.and Fig. 39 show the exanple that t
“gilzf%e-’é ?93% of the bl ock cannot be defi ned evgﬁwf,?zog%{)é)mss

grid area is arranged as described with reference to
Figs. 34 to 37. [0176] |In other words, in the case

doft Bi @an38A, a2 gk r 1.,,382,. .an erein the
"i nf or mati on do%agg?§p3§r§§§e31§béfﬁg gé%%%&ﬁ& 5 frie 19
ther H2arical i @G & ehtl Babclli # 2Ehi@AS s a0 itA1& 9L é d ROINL 4
are linearly continued in the oblique direction of
arke Hlackthandewhewta |ine connecting these specific
arid areas is also linearly connected to the other
[BF-dGH, the direction of the block cannot be defi ned.

In a jtiog in the case of Fig. 38B, grid areas 384,
385, ‘A 338 AREr L9 t htY | TRV nhhEo® xdote B | Shakr ahged

' .devi ated i.n the horizontal and vertica
IR oY Ehe e O I T Pt 6 TP e b g £
akBatk 0 I tiQ of the block, sq
hat e s ot AP chLbBRolR ot pEnagY thed as-
3404477 .Further, in the case of Fig. 38C, grid areas
387, 388, and 389 wherein the information dot 3 is
[@r7ahged being deviated in the horizontal and
vertical directions of. the grid point configures a
triadg etheoweveds, t he ti62 @ 201F QALRS5 VA ,2Q02/004994%

PCT/ S&006/ 000185
381,382,and383whereintheinformationdot3isarranged
beingdeviatmjinthehorizontalandvéiticaldireétions
of the grid point are linearly continued in the obligue
direction of the.block, and when a line connecting these
specific grid areas is also linearly connected to the
otherblock,thedirectionoftheblockcannotbedefined.
In addition, in the case of Fig. 38B, grid areas 384,
385, and 386 wherein the information dot 3 is arranged
being deviated in the horizontal and vertical directions
of the grid point are linearly continued in the upper
and lower directions of the block, so that the 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
being deviated in the horizontal and vertical directions
of the grid point configures a triangle. However, the
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figures made by rotating this triangle by 180 degrees
(for exanple, 395, 394, 389 or 391, 392, 393) appear
across blocks, so that the block itself cannot be

' there is a possibility to recogni <
ngﬁﬁeﬁg?§or) and is cannot be determ ned i?@y@gﬁ&ﬁ&Kwa
direction is upward or downward. [0178] |In the sane

way, in Fig. 39, aline grid areas 401, 402, and 403
fipereisnmishie inf oromdt ORgdehid ity i @ngedy PebNdegrees

deviated in the horizontal and vertical directions of
(fﬂé%ﬁﬁﬁpb©}ﬁﬁ&xﬁﬁﬂ@ﬂ%&oa391aB@D&3$@M@@@@aﬂH@ross

igures made by rotating this triangle by 180 degrees

bi?%kse@%ﬁh@,t i@)&,blmsk 4063 1 ppeanohidreods fhineck$tBare
j_aqg B4 ; S0 that there is a possibility to recogni ze

T e 557 BekP T B Shiton TeS A%t 2€ bt dekoeki §Fnlay| §rbgr) and
. er he bl cannot , be, defined correctly, and it
1%5%%%?0%e88eF%%%5%§ e?flftﬁgaiﬁéﬁﬁQﬁF?% HwaFHase or
ddoywyard. [0179] Fig. 40A is a nodified exanple of a

dot pattern (GRID3) described with reference to
[ORPBR3. Inthis drawing, the reference grid point

dots 4 are arranged at even intervals on the grid

| i nelponiie gramagid he outrery. @g.cunfenenseiaf atkbgs 401,

bl ock; the grid lines connecting these reference grid
10g0i ANHUAR3 Aherehe hbei zofbaimeandon véstitals arranged

b dire&tiqns are arranged; and assum ng that the
SR PEIMATRF poi hedtotheogEnrd 3nAcks tiol el aliieciuabns

ordthd Raint, the area surrounded by four virtual grid

p0|nt§p1ég3§3ﬂﬁiﬁ%%€ SUNPS2607FOG4FYe - However, the

T fi%gymgéolgg@gtating 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.
01791

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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Is defined as a grid area. The information dot 3
having the length and the direction (the vector) is
arranged with reference to the center of this grid

W@,rzg@m{)'l;ggn, wth reference to the virtual ﬂ(’f'/gciﬁ&i/d%rss
t he |n?or mntt t

mation dot 3 is arranged. Here, respec
to the grid area, only in an upper center grid area
411, the information dot 3 deviated fromthe centra

ipodatihetoakhe hord zondal ﬁ[@i‘ﬁ%&fn@ﬂiﬁh&?& 00 oS
arranged, and in the other grid area, the in oF Mat i on

tiet 18ndei atretl fromiihecearty althdojddtbP 0itN8rranged
oblique direction is arranged. In this case, it is

WkRdwhetlsatends < dldok dentprasd trhom ghed arkangemprtn,
gosition of this grid area 411. [0180] Thus, the

WU PG T oReBrettn hisl vEktuad deld derititfi étie defendang on

d%@ yhere th?ﬁgr'd area 411 having the information dot
ar rangéd 5 spet§Ffc Hiecta e st tarttmgead d ariele

o . As_described, above, j1 is al: i bl
To T RRnt 1 PR a6 oo b1 bl beiCleml Y FPERPERET
e 1 Om i 4 d. t. .
e anse s e rRe B R PRt KBBR8

atdecansiecHf i cdDén QNLY dahgdde gd 8hanea AL g'ﬁd
directional standard of the dot arrangenent is tth

atpri zohealndedmesriécadodi BeatvoRTed SO-dhathit cean-ha
said that this grid area 411 is the 64 9-2010-00185

P 3AC D 00TT 90209 40 PET 1862 036/000ISS 15 arranged. In this

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

.”é}fangeﬁént‘ﬁééitioﬁ 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]

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.
f0182]

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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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.
“EH%% 41N the case that the grid area 4lﬂch§Gﬂﬁﬁﬁﬁg
e the direction area in this way, it 1is no

al ways necessary to conformthe information dot 3
which is arranged in the grid area 411 to the
ddireatin 2 @Eathe bl ock. Therefore, within this grid
area 411, it is also possible to arrange the
[0ABarImati on dot at the vector end point, nanely,

left, right, or the lower direction using the centra

poi ntIf thésvcateal sipterantce dipoddit JoASa k&€ i aktranged
E0|nt [0184] In addition, it is obvious that the

Rf v gh ceste 3 td be pacrmnlgéd io itdeengi £ ol tarea tdlk

biscg efined as the direction dot 21. In this case, it

o531 def¥hbhetnel Bithecepss bhathieh®lwotkd duea
t f th tral t of th d
L LR O e W E o8 aPea  4ns cifidr wobha 1t
t t d ,
L8lAoE 0Ra P8 n%%%ﬁ%a?aﬁé%g%d%% ¢ Rt G833 ot

3 whe &t atseatsban@e%lﬁ §H@\r'§'zla N FL g 1410'%an§8°89988£§%

two-by-two in the horizo and vertical directions
of 186bldkilgs. THArandr41Bwshewr he iar g@mﬁr&&@a qnder it
. of the 65 9-2010-00185 WD 2007/ 004994
1 PEH BGOS? DOOE560 arrange the information dot at the

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

'ﬁadlféctlonu51ngthecentralp01nt(thev1rtualreference
point) as the start point.
f0184]

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 arranged may
be located at any place in the block.
10185] |

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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i nformati on dot 3 corresponding to Figs. 40A and 40B.
[0187] Fig. 42A shows the dot pattern described with
reference to Fig. 40A by the bl ock conposed of 16 (4 x

wo 200748900 P1 €ces of grid areas. Fig. 42B showsc4&Soslidsi8s

that these bl ocks are connected tmo-by-tmomﬁ% ?ﬁé >
hori zontal and vertical directions. [0188] Since the
di rectional standard of the dot arrangenent is the

ih@pirzertiain sl VBrtbeak sgoneatiPnse Y. i Bokhandr is@p .
area 411 also in Figs. 42A and 42B as sane a-s the
[@b8Vé- described Fig. 40A, this grid area 411 can be
deened to be a direction area. [0189] In this case,
si nc&thi s? 4 r aBewen tirced qt heaftedn areeac dildddi sith
arranged at the position shown in Fig. 42A, it is
r%%%?%lc@ 6. iFdeht i4QA thatthhiklotbekongospward, 16 (4 x
4Fgutgyw ié@ éq§ case t hat the grid rea 411 i s deened
to be the diTectibn ArkeSin  t hi $9waf2Bi $RP¥snbbeaphays
rHeee t 0 t i_nf tion dot .3 to be
arraﬁgggﬁiqzééégg%?é g?é%ﬂ%%%ﬂ$o%¥ﬂeggiﬁ&ﬁi%ﬂ1Eﬁethe
hddt DekntaTheref oF et WL Rt S gohd area 411, it is
al so possible to arrange the information dot 3 at the

[0t br end point, nanely, left, right, or the | ower
direction using the central point (the virtua
ref e eR€€ pdintdimscthenstlarttapdant. off0rIH &b
9-2010- 00185 WD 20071004994 PCT/ SG2006/ 000185

arrangement 1s the horizontal and vertical directions

only in the grid area 411 also in Figs. 423 and 42B as

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. 423,
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 conformthe information dot 3 to be arranged
in the grid area 411 to the direction of the block.
Therefore,withinthisgridarea4ll,ji:isa130possible
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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Fi gs. 43A and 43B show t he arrangenent order of the
i nformati on dot 3 corresponding to Figs. 42A and 42B.
[0191] Fig. 44A is a nodified exanple of the dot

woubFdolbes (GRI D4) described with reference tg.FiSoadbiss

I'n"thi's dot pattern, the information dot 3 Ts
arranged at the position deviated fromthe grid point
in the horizontal and vertical directions only in the

pr edetierdn ned aneas3dddh oand,d %ﬂﬂ%fér{ﬂﬁﬁt of g POl Nt §ye

‘the information dot 3 is arranged a e position

1déoranéd dr aint M @stde ppbRtiind ddher0bli Q48 ang 42B.
direction. [0192]. Thus, by differentiating the
[¢4#Péétional standard (the horizontal and vertica
dire%Lions) for arranging the information dot 3 from
the Fifor fdti dF dolodiifiqhexanmke gfithpodntspéthern

ique .direction) . defining this area 441 as the
D PR 5 b il Rt Rob ot okogni 84 t hén this

i ' f [ k (b .d). [0193 Th
P RalTaR Sot e b Fanged i iohine et at by
pdkiﬁﬁ6ﬁnﬂ§9iélebh§r@ﬁb%ﬁé. ¥i&ﬂ§$1h8%&ﬁéﬁ@rhé?f%%ntaz

hori zontal and vertica i Tections, however, i

angbwieousi ¢ Hatdi hecdibast ban ofi ot 1 PLeCIBY PEhad area
indicated defining this information dot 3 itse?? as

44dtlhe adid diot itdre aiote 21gr {8184 ntEi, gt 4B ihomBat hen dot
state that the bl ocks described 67 9-2010-00185 WO
:3%%@WQRM@@QQWﬁﬁSGmﬁthGGI&Wiatedfromthegridpoint

in the oblique direction.
—io192;7 ¢
Thus, by differentiating the directionazal standard
(the horizontal and vertical directions) for arranging
the information dot 3 from the'information dot 3 in the
other grid points (the oblique direction}) defining this
area4415usthedirectionarea,ii:ispossibleix>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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with reference to Fig. 44A are connected two-by-two in
the horizontal and vertical directions. [0195] Fig.

45 is an explanatory view illustrating the

waS o M@gsEnt state of the information dot 3 porcer006/00018s
corresponding to Fig. 44A, Fig. 46 is an explanatory
view illustrating the arrangenent state of the

i nformati on dot 3 corresponding to Fig. 44B. [0196]
wls redlespriae tihe Kiase Ofa thee dodnpabteunchy-SR1-M, o in
Wi t hout sacrificing a specific grid point for the key

LBt hopHe 9 dt nanHomeddti & L ani becatbanged Wit h
grid points. [0197] (O her

rence to the all
[Eg‘%gél ment of Direction Dot) Figs. 48 to 55 wl|
i llustrate ghe ot her zfrglbodi ment (s) of the direction
dot. [0198]° Ff g2 48*RdANAC FHeVarredtilorsinatheg the
a Pl gk ok whi s is_ather than the_grid shape.
[0199] In %Elgge rg\%%r?g%n P SOn ferteP difter poPAR ing
td8a ¢ 04 448erape akran e _indi cat] he .
direction of Ej?he bl o%kq‘gzaﬁ%p:a,r?%%gﬁﬁvﬁr%w llfgs£ratlng
tipent agengehape) dy: el bRe+neONNEEs i A9t hase Jief£rence
points 48a to 48e is defined. Then, on the basis of

Cimiespendience pdiig, wiptual reference points 48f,
and the 68 9-2010-00185 WO

[Oég‘g%llgggggihp?:[rfsérzggg? 886185

Thus, also in the case of the dot pattern by GRID4,
without sacrificing a specific grid point for the key

"~ dot, the information dot 3 can be arranged with reference

to the all grid points.
{0197}

{Other Embodiment of Direction Dotj

Figs. 48 to 55 will illustrate the other
embodiment(s) of the direction dot.
[0198]

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

in this drawing, at first, reference points 48a to
48e are arranged. The shape indicating the direction
of the block (here, an upward pentagon-shape) by a line
connectingthesereferencepoints483‘@348ejmsdefined.
Then, on the basis of this reference point, virtual
reference points 48Ff, 48g, and 48h are arranged, and the

€8 -
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information dot 3 is arranged at the vector end point
having the direction and the |l ength using these
virtual reference points as the start point and the
“Sﬁg kqd . Thus, it is possible to define. <
irg@@%on of the block depending on hom1toEg??gﬁggmmw°
the reference point in this draw ng. Then, by
defining the direction of the block, the size of the
iemtoirme thl @ckdd s gef kngdsaQ00la ¢ Iy & ;
reference points 48a to 48e anfﬁtﬁ}éiéﬁ%?ﬁﬁt%gg &ﬁEQf
havé ndesbei Bedeasdum agd hak akhgeh themy have d he SanE
shapes. However, as shown in Fig. 57, the reference
TBOPALS 48R A UBe mEyh des t argepoihanahbet hentaunpbiien .
Tgot 3,.I.n addition, these reference points 48a to 48e
K- t he 45 PEeRdt Ioh t@otie 81 eyt havk mewt shapes thd billeyk
dgégnggnidenthied and a triangle, a square, and other
CPbrygons fHy BE hUaiFLBRrEe FBSo1fferrgcupodhidnd nt ibis
et ha e ocks.shown _in . Fig. 48 are connected
ot L nanEhT, By E i SR Mind L st T P b o
th 0202k bifg.£1R0 : FLLO 0, . e that the
shape of the bI%@gl?E Ré?&ﬁi é¥ﬁ%?gl§%§'grid shape,
[hadely, the rectangul ar shape and the reference
points partially coincide with the virtual reference
poi nf8. F{ 92088, tire ot rowecdsyo #88s 48H,t $8Be 48@ the
. 48e, 48f, and 69 9-2010-00185 WO 2007/ 004994

ll}f@ﬁ@ége/%‘gﬁggre described assuming that all of them

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

referénce 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
~1f 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,
therectangularshapeeuuithereferencepointspartially
coincide with the virtual reference points.

[0203]
In other words, 48a, 48b, 48c, 48d, 48e, 48f, and
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48g arranged in Fig. 48 can be deened to be a
reference point and a virtual reference point at the
same time. Therefore, in Fig. 50, the information dot

%ioﬁw@ﬁs{s@”ged at the end point of the__vect 9&’1‘/@&)65&7{9}0185

each point as the start point. Then, in a
pent agon- shape conposed of 48a, 48b, 48c, 48f, and
48g, it is possible to recognize that this block is

i . .S the e Fig. 51 WS
RS ST PTG R RO B B0t

peanrectel & \A@rlbe{uéy\or{eﬁelj:@%c@ogiozﬂm atapfe ¥eRbl ¢ahme.
directions. [0205] Fig. 52 and Fig. 53 show the case

Thkate fiche: diimegtiigonsopftidd di pekat sodedbbedl ilyarranged
arranging the information dot in a directiona

agt bhdapdddpbfistent thenvether baeing @2@8] ploint as the
t hesedr awi ngs, t her ef er encepoi nt sar earranged at the

StBar RotRErs Shefhel blaoRRN RO T Fiezp e gromupo s hd © HlGek

i fi by differentiating the directi f th
1hr ot it DR S 1461 e dPr BEEROR 1 68 PIROFRITE TR
i ¢ tj.on, d teri t he virtual
bR TR RSy ed bRRNE G50 Shalier AR of e

[@tbey information dots. In other words, only in the
direction area 2la, the information dot 3 is arranged

at tlre oSt igHowevirbedthremetia Wrd usd o FRECLBRGS in
point into the horizontal and vertical directions,

Fand 5% ahe cobthertadeaso-tthe-iwd armethonh 6o z3nits1 and
arranged at the 70 9-2010-00185 WO 2007/004994 1

v 9T SE2006/150021 851 S -
[0205] '
Fig. 52 and Fig. 53 show the case that the direction
of the block is defined by arranging the information dot
in & directional standard different from other one.
[020¢6]
Inthesedrawings, the reference points arearranged
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 21a 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
atthepositiondeviatedfromthevirtualreferencepoint
into the horizontal and vertical directions, and in the
other areas, the information dot 3 is arranged at the
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posi tion deviated fromthe virtual reference point
into the oblique direction. In Fig. 52, since the
direction area 2la is arranged at the position (a + Y

' [ devi ated upward fromthe bl ock ' -
wﬁiﬁm%@m p . P@f}g(‘?{(]?%dg%ns.w

that this block is upward. In the case
the direction of the block is defined depending on
the position of the direction area 2l1la in the bl ock
pbBitthich Way.idthel FlhoenRt L oRtdah 3ol A Jdif8Gld QN ¢ o
area 2la may be arbitrarily arranged. |In other words,
the ¢hils$qgdeadingct ithe | foramt.i en,detnd e shar §apged iatn
the vector end point in the right direction fromthe

AGPPt dAP Aef arencwepbiait thd QROTIt Fbg. (53+shoasrtbeion)
dstate that the blocks shown in Fig. 52 are connected
EWOEHFS WBViRF & hé ofloEheohi alc kar@ nhear t iidali sdkneeti dihst

tﬁggog#g Fig. 54 and Figi 55 show the case that the
4 T eCtPEF T6F HHE B ock! ® st et FAE® By adr ridigyi Agremsion
' t .do i.n t directional standard different
o o TS BT Sy begi At RoRar ChAh i 42 Rog iprdait g e
dbfedtgan. Q20914 ! Ppthgge draw ngs,  1.he E&&fertnce
points are arranged at the four corners of “t’he T ock.
infothasibhoaot by igi £her antdatd gyt heedi pagt ipnaly .
standards in the arrangenent of the information d%ts
ardbpirahiéy poskhigens amoaghihewbriier,Mhi ©RidodsaBing,
which are arranged centering on the virtual reference
Ehso iRt Rt + pratd it 3ot herr maeasyd FU tiG 20LA-00285 WOint

. 29%7/004 94 PCT/ SG2006/ 000185
in € right direction from the virtual reference peint.

102077

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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these three positions are deenmed to be the direction
areas 2la, and then, the direction of the block is
defined by the shape of the |ine connecting these

wol Heabiep areas 2la. In other words, in thesSEsc006/000185
draw ngs, fromthe shape of the triangle, 1t Is
possible to identify that this block is upward.
[0210] Fig. 55 shows the state that the bl ocks shown

thBseft ¥re 84 A 18 LONNEGILH dbys VO o ' |
and vertiggl directigﬁ%.e%%%%?%jBgfgﬁgggngﬂggééfﬁg%%s
2taseahhathan;etpreeaceepiibh 4& the 6080 TRA 4L id G i,
point. In the case of arranging the reference points
tha sbaas nét the bénsymmeneict iabputhe @e pdl AbcBiibh areas
reference to the center of the block, it 1is possible
21%-defnnetbhe Wprdeti bn dieshedbhwdkoas iftron $hwi showte

régngkng the directjon area and the direction dot.

0’?0 5] “TERGI 57 ShowkS theS§ERte patidaet sfyeghat tihds

bf@%? ;at fthe r;ference points 48a to 48e of the dot
patter

n dhown i n Fig. 48 are |arger than the

[épfefmation dot 3. [0213] Further, according to the
present enbodi nent, each of the information dot, the

di r egtiigan stsh A the stgter encs dgle NAVENPs@shown in
circular formis described, however, the present

Fiegrbodld nen¢ ¢snnettkidntted biyo-dwd Sid 2 h®- 120410200185 WRd
20071004994 PCT/ SG2006/ 000185

vertical directions.

f0211)]

- Fig. 56 shows the case that a reference point 4a
is conformed to a grid point. In the case of arranging
the reference points 4a so as not to be symmetric about
a point with reference to the center of the block, it
.~ 1s possible to define the direction of the block as it

is without arranging the direction area and the direction
dot.
o212}

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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and it is obvious that a noncircular formsuch as a
triangle, a square, and other polygons may be
avai l able. [02141 In Fig. 58, by naking only a
woeheiRrppe dot 58a at  one position |arger tpafsé&iesooo1ss
other reference dots 58b to 58d, the direction of the
bl ock is defined by the direction in which this |arge

a@ﬁﬁqrenc dot 58a is arranged. Also with respect to

is TR EftEs A88 tepRon cilE cud aphfpomss tdlab sthershapd e,
ag si.ze, may, be changed. In addition, w thout

aarggﬁggﬁeﬁé%ﬁo¥%%rr8Piﬁ e Y BBaaveHd adi¥ection

[(@f1tthe bl ock may be defined. Further, in the case

-of - defining the direction of the block by arranging

suchra @oly . hag ng. ,$Si qﬂﬁﬂ hi s _dot . is_not

al ways to be are erencéﬁﬁé} %fﬁ?ai%ﬁeggetﬁ8t 583 at
onefpesation datrgdr IHhdhe:gasg: gl -delid Lhe

direction of the block by changiﬁg Fhejgg}ego OFﬁe58b
t9 nt & mat hen ddate ci3,omi 6 AOUheS@Ad K Ci #9dbREned by the

information of the information dot 3, the direction

Aige THEOB| bk Wit et et | hatge [[GFkSlehae Figt 5%.a bys
ing.the size of the direction dot 21 |arger than
ar%l%%eqd‘ o@%ﬂe“’%‘i%e?%ﬁ%?nﬁ@i@hi%id:teeerenceheosii&a,

the Size
i tOf ot r rid point dot 4, it is possible to
5 dznc%}?‘ffgi/g?ﬁi@q%gt%% PERNETS FBEt PdAedBRY 24 chpged -

Qf. dir ctioggdot 1 into the

- Inbydehangimng & Pensize
si ze of thg ot her i nformation dotoebBf FefErence dot

oo e o ancan 1S De AL R0 S gl
-7 hbblk efascheni- JBF OR2AF0+R018E MR 2004/ 00499% BTock By
PCT/ SG2006/ 000185

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. In the case of defining the direction
of the bleck by changing the size of the information dot
3,withoutsacrificingtheinformationoftheinformation

dot 3, the direction of the block can be defined.

[0215]

In Fig. 58, by making the size of the direction dot
2] larger than the size of the other information dot 3
O0r the size of the reference grid point dot 4, it is
possible to identify this dot toc be the direction dot
2l. Thus, by changing the size of the direction dot 21
into the size of the other information dot, even if the
_directionalstandardcﬁftheinformationdotlBisthesame

as that of the direction dot 21 (in Fig. 59, both of them
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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
woS6foaedk ranged in the grid area at the uppﬁ@wggm&ﬁhows
of the block. Thus, w thout arrangenent of the
information dot 3 at a predetermned grid area (the
virtual grid point or the reference point) , it is

apessitl 1ot Dzoet kbeahlie vdimectd ongdkolha JHOCK it is
depending on the position of that grid area. In this
Paﬁawbrlr@ ﬁq def knewhhet hidtr ¢dii Sobl o€k tihe IS,

%2&%? . In addition, Fig. 63 shows the case
the dlrectlon of the block i s defined by

ar rangi ng |nfornat|on dot 3 on the virtual grid
poi n{%q 41% YPpe? tRent bF Ut umfe Wiadckh ¢ 018 rupitg.on

i e sha of the information dot to be
d(g?r aﬁg{eo? %nrg]f%%&%?l %?]eea 95y b IS &I FyeorPBREpESNtET
ofGt§QOB@ObQ Flghgg) Jf@hépgp fyég éﬁég o%ga&lon dot

is selected fromarong a

infomngktepn and: a3 black ﬁk%@é%efﬁwhéae Qhﬁf%[ th
informati on may be defined for each sh ape 0219 Tn

Vigeii 2 1 @ id potihitso drawi ngrekbacdi peehiton of ikheosbhBek
can be defined by arranging two dots anong the

tQ%ﬁ%ﬁ%%%etbﬁlélWQQﬂlqkn@fathehhlbO&rdayﬂﬁﬂSn@eahatﬁé
74 9-2010- 00185 WO 2007/ 004994 PCT/ SG2006/ 000185

position of that grid area. In this drawing, it is known
that this block is upward.
(02177 T

In addition, Fig. 63 shows the case that the
direction of the block is defined by arranging the
information dot 3 on the virtual grid point at the upper
center of the block.

[0218]

Fig. 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 square, a black triangle,
and a black circle, and the different information may
be defined for each shape.

{0218]

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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fromthe reference grid point. In this draw ng, since
the reference grid point dots at the upper left and

the upper right of the block are deviated upward, it
woS2007A880k bl € to recogni ze that this block i s-HRMbG00185
[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
faofrf ehentr efffearartdie iherpodmt OF Mk ioN; 40k 5N 5RAPE 1 e
this virtual grid point, a triangle information dot
ths arfangede and dpeint the s shape ofiphhirs 1erfaRglE the
it is possible.to recognize that -thls-"'U o' ck is
UBBR&r &1 92 tirhebppoedentrd mieni abrdcapwherdy detyis
gQQLkﬁd to an illustrated book, a photograph, a card
PYARePtand % TLRRUPLES &Petterhlbks thkofkké Sheinp¥@éad by
[GPogptical sensor. 75 9-2010-00185 Wat is clained

Is: 1. A dot pattern conprising: a plurality of

refe e ¢hoi j r f bl ock ,havi.n 5 an,

i nf or@%a@?i 06% dsglﬁaér :%zg%gesgatqﬁee?ceho% oé.‘ojp’f lﬁq'é? i%‘%f%imatlon

dovtt 13t valr arefef Q&Cﬁheoxi*{‘;:@u'élfﬂaér?&epoﬂ@{ i ned tgl}id area
reference to the reference points; and the

af rifloz ne¢nbardot wheselbrikorrBLIGT d 1S ef A8 PYedother

, distance and a direction fromthe virtual reference

1w Fratignwdeteiln ahagei.enpat itor ofvitdter bl agki éSpoint,
efined by formng a triangle, square, or other

2 haNHOR By R heTiHEy iofe dodf dremerapoidit sand dhe to the

virtu ef erence points are arranged.
shaﬂé 3% t%ls riangle, it is possible to recognize that

- this Block is upward.
[02217]
The present invention can be widely applied to an
illustrated book, a photograph, é card game, and a
security system or the like being read by an optical

Sensor.
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2. A dot pattern conprising:. 15 a plurality of
reference points in an area of a block having an

i nformati on dot arranged thereon; a plurality of
virtual reference points that are defined with
reference to the reference points; and the

i nformati on dot whose information is defined by a 20
WHRrEt et digdaidirection fromthe virtual reference
point, wherein an orientation of the block is defined
by differentiating an arrangenent direction of an
Linf drovet irery tedot campihdiew:in rel ation to a specific
av?my@iitrffo%r SACE ROl Mo f QM AN, Ar L ANGEREN bq'o@%h%ng
of an I nformation dot 25 arrangea inrelation to other
api irfimatdfoor dnteapoinged tderfheidot pattern according
to ' 1 -\wherein. i_nf LO n r

or & Pt e Bhert e TR o e e
dafraeenem rdifeecticontd rom orellercinné gravattison adeot 30

fj ri,ept af i Qf | ock_ by a di tion
HE R B ol e S e Rl e o Bt ern
dascorch rgct @ Ghaeat Pon whereithet héreual ere ftidregeeopoimt e

etermn ition it ifferent.. 9-2010-0018
B POR! a8 P00 S0 ddlroda®hers SOt Thotas N @
tai a@nigemenader et | orthdr gmloiher by nflor ety omedakfeandce
thr?t oriqﬂgatLog o{ }h?;PHPCk i S gefined Qy tg%_shape
Prorned by CcSnnettT ng respect Fveposi T o B Str ai ght
lines. 5 5. The dot pattern according to Claim 2,

wherein there is one predetermned position with
Zdiféé#%hPaEF?ﬁﬂg%ﬂ%% lgﬁﬁ?ection from ot her

al i rAlEiHv0 B Fd0k fe aditkd e igrtiseAhabh ofr&ef off e dlceekhbsing
def i ned by thS arran engﬂt position of the

by B BFR-ABA S bsT L1 D1 Sth TREBRock. 10

a plurality of virtual reference points that are
defined with reference Lo the reference points; and
the information dot whose information is defined by a
distance and a direction from the virtual reference point,
wherein an orientation of the block is defined by
differentiating an arrangement direction of an information
dot arranged in relation to a specific virtual reference
point from an arrangement direction of an information det

arranged in relation toc other virtual reference point.

3. The dot pattern according to Claim-2, wherein the
information dot at one or more predetermined positions with
different arrangement direction from other information dot
defines the orientation of the block by a direction from the

virtual reference point.

4. The dot pattern according to Claim 2, wherein there are

three or more predetermined positions with different
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6. A dot pattern conprising: a plurality of reference
points in an area of a block having an infornmation

dot arranged thereon; a plurality of virtual reference
VpOi200%/00hed4 are 15 defined with referenceCT/®a34006/000185
reference points; and the information dot whose
information is defined by a distance and a direction
A E AR AR viHitrealt 1pef BF @R cEssi b foripetef ridthe aget the
oRALLEL R SN COMPEL SES dd18 Bl BLEREE sRAUNrPhned by
information dot of different size or shape from 20
CehRefl Hat Sespedtine pesEhtans &y 6t rehehbl bked s

defined by a position where said reference point or
information dot is arranged. 7. A dot pattern

Seconpr¢ siafgrarsegnppaearding ofo CépéreRce poitrrsiio thare
.ar I Vi ng: i.pf.ar [ t

R e e A S P A )
darectduf ifreeh withhrr ef&pemce dro dolte peflerlehoe ipoitpttson of

infar. Mo} ' L on. | f.i.ned

B a0 S aE Y 2t rary S5 F o e Ut el
Preferanciagooipets itinheiei the b ogki-ent ati on of the bl ock
is defined by a position of the virtual reference

point in relation to which the information dot is

cark ahgegaditetrhecoinpt ualngef erence point in relation

t | C: information dot s _arranged. .9-2010-00185
505 S B 0 BT SeoB067 Db 185 3 A

agoin patntegrimnc dopr esragyed hlewreahi;:ty of reference

points jin _an.,area of _a bl ock having an_information
ot bt EnEF O fan TR By PBE b1 1y e

de efiezence hpaieftsetbattartehe deffiemedcwi phimef erance to
tﬁgei{§géﬁé Q%% ggLnaﬁésgugkformation is defined by a
distance and a direction from the virtual reference point,
wherein the dot pattern further comprises the reference
point or information dot of different size or shape from
other dots, and the orientation of the block is defined by a

position where said reference point or information dot is

arranged.

7. A dot pattern comprising:
a plurality of reference points in an area of a block having
an information dot arranged thereon;

a plurality of virtual reference points that are
defined with reference to the reference points; and
the information dot whose information is defined by a

distance and a direction from the virtual reference point,

‘wherein the orientation of the block is defined by a

position of the wvirtual reference point in relation to which
the information dot is arranged or the virtual reference

point in relation to which no information dot is arranged.
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the information dot whose information is defined by a
di stance and a direction fromthe virtual reference
point, wherein the information dot at |east at a

woedereoapged 10 position is assigned as pCHIgERIOBADO185
dot that indicates an orientation of the block by a
direction fromthe virtual reference point, and the
orientation of the block is defined by

di £f j.ati i.ze: of. the direction dot from other
gdi & &5@%%&1@? cglinékg.glrﬁ)é.

i nfornat’i on . A dot pattern conprising: a
apbhradl ity off reference poimtss iinnaanaaeeacbfa dlglcgckaving

2fayi pg, . an J nfdgrtrrggi[%?% tthaerge%plged t hereon; a

plurality of virtua erence points that are 20
def i mellwiald tvebér whceud b ndfe reafer pntet poilwts arand

akPen Lol orRt).00 dot. Whose,d ngrpmLan, e, def Lhed by a
I stance and a alrectlon romthe virtual T'eference
thei mtformgieei do& shape offdrvetinhoiradé dinadbioy
a¢ ted. fr hat_ of_,other . infornption dot .and
e TR sr PRt 28l o PE=aart et by e LanaSe
wbtreatr dhienfigfivatizonododot ¥ IFhetdet paptetateardordi ng
pEQiQQ%l%ﬂ?a%%igkghn%sléféﬁéé tfg%eéekntégg L%ﬁ%%%g%ean
pol nt colncides wt the virtual 8 r et er ence point.
091 200000185 78eIP14dk 42683 direction from the virtual
reference point, and the orientation of the block is defined
by differentiating a size of the direction dot from other

information dot.

9. A dot pattern comprising:
a plurality of reference points in an area of a block having
an information dot arranged thereocn;

a plurality of virtual reference points that are
defined with reference to the reference points; and
the infcormation dot whose information is defined by a
distance and a direction from the virtual reference point,
wherein a shape of the information dot is differentiated
from that of other information dot and an orisntation of the

block is defined by the shape of said information dot.

10. The dot pattern according to any one of Claims 1 to 9,
wherein the reference pecint coincides with the virtual

reference point.
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