WD 2007/ 004994 PCT/ S&20061000185 DOT PATTERN
BACKGROUND OF THE I NVENTION Field of the invention
[0001] The present invention relates to an
informati on input and output method using
“65@?@@ﬁmfor inputting and outputting varioﬁg‘;{g}&tmm(”fﬁOOlss
i nformati on and prograns by optically reading the dot
pattern information formed on a printed material or

the like, and particu I present invention
relates to a technologé%mﬁgFggﬁu% direction of a

bl ock configured by a dot can be determ ned.
Description of the Related Art [0002] Conventionally,
an i nformat i @t pedN pedrod HEorINRN PUbKI Ng t he

i nformati on such as voice by reading a bar code
Fiolgedfortlee pinnestioat erial or the |ike has been
suggested. For exanple, a nethod for storing the
[pﬂggﬂnation equival ent to the given key information in
a stgyin means i n advance, retrieving this, .

i nf or'tfEt iR SFREMIREYS gy ByLatBar toded rienblernahhgn
- ' i.t . has.been suggested. | n addition, a ..
lltqgéﬁn%o %3)311{?0“? (I)nre%hoadeagtln a?t&eor PEf&e TH Ate Wb Etirg

aﬁ&rgﬂg%%ﬂﬂﬁﬁbd@éfggﬁgrQB%%}ﬂ&%fo§oaBHa%§§#%thf%YCh

informati on and many prograns can be ou

opbecdoll yakheimPLhot @8t it £ Benp! h AL 8RS iFBl-n@d on
the like by a canmera as the inage data, digitalize

aiprinhddombiutiritdie voitiee 11 WO=200 04334 cularly, the
PCT/ S&006/ 000185

present invention relates to a technology whereby a

directionofablockconfiguredbyadotcanbe determined.

Description ¢f the Related Art

[0002]

Conventionally, an information output metﬁza for
outputting the information such as voice.by reading a
bar code formed on a printed material or the like has
been suggested. For example, a method for storing the
information equivalent to the gizen key information in
a storing means in advance, retrieving this information
from keys read by a bar code readerf aﬂa outputting it
has been suggested. In addition, a teghnology to form
a dot pattern that minute dots are ar;anged 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 nethodfor outputting the voice or
the |ike by the bar code has a problem such that the

weoo 4Printed on the printed material or
S 6@??§3|ve I n addi ti-on,—the bar-code-is- éﬂggﬁhgﬁmms

it occupies a part of a page space, so that thls
met hod has a problem such that it is not possible to
Ioca e ar codes in an easy understood manner

© 848 l&ﬁmﬁﬁﬁa e PtFﬁfQﬁSE%ﬂtence, or a
[@@ggﬁgraph a picture, a character having a neaning
In an i mage of a graphic, and an object froma point

of VH%WJ#@&OHBe&6%¥@ﬁtlgh@fﬁgfﬁod%%§gg %ﬂ%%ﬂ%the

foll owi ng patent docunents, the inventor(s

vl €seit thw entkd0p yhese ]cSaUﬁgﬁﬁd@%aféﬂa' ¥rB8Wedtdkuch that
patterns capable of storing much data w thout

thefduences: priatprd on shéepribBatenmabecunentorllthe 1ike
WO 2004/ 084125 [Patent Docunment 2] PCT/JP2004/019427

ig oposTuFhvehesdrnr eldstiddiamt sthy bhe iondmtior (53rge and
(nanely, patent docunments 1 and 2), the inventor

lfs@g@fe%rf%%h%upa%twéﬁ/ HR2GS ﬁi?%%de%lo et B EcReEbROd

ha GO aT e gBt TRER, EE&Enee dfe Mt SATTIP LT [he® IBGR S
ag;%?I - 1 8380, 0L L3 o\ TRAET. 05 AL QLR LONes o o

ck_can be given erent neani ng

QEtG@Ela:xCﬂtr b@Ns e TREHEMOr 81 4 bho? 74094894 rc
O e R bafe Q' 6x d bhoZ R AN, /6004884 re

a character having a meaning in an image of a graphic,
and an object from a point of view lay out.
[0004]

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

[Patent Document 1] W0/2004/084125

[Patent Document 2] PCT/J22004/019427
[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.
.8ince 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
wiobABadogchnol ogy of defining the directiopcplciobSocorss
bl ock by this key dot, the information dot cannot be
arranged at a pl ace mhere the key dot is arranged, so
that the information anount of the block is limted
cgﬂdb$ %ICQQBI tchr%éolrn er?‘tghéﬁg J:D[thteh ég)éntdghv%?xtt%.on
o0 require a lon 1 ati'on
55@@@%%% Qmig%a&h&o@rga@&rﬁrm&ﬁ ctah{eskc%éﬂ%rllo%s
| arge. This leads to a problemto be solved such that
iafees@ltutdon of a franme buffer is also required, which
Is newmy pointed out by the inventor(s) of the present
[Davénti on. BRI EF SUMVARY OF THE | NVENTI ON [0007] The
present invention has been nmade taking the foregoing
pr oblFeve ¥t 0 xonskdénat iton téred tartobp kevyob £ dhifdm iing
to realize a technology of using a direction dot in
%Féidéf%?tlamk@;f Hoe b hdfiERyddni o eﬁf%rt e\Félr? bg} fqrmptamn
r ich _al thm for. searc lLe and . af
A0k EREPELOPS: Por e i i (b SURPFE: By Ky ot T

a%?éﬁ&%t,' %%Ogj%aimfoihgeih@b%%l%f aar%%ﬁgtbget%f B1ock

n order to solve the above-descri be

19r thﬁmedt h&.q %A"Qﬁ&@ﬁ@ﬁ@%rP@E/ai@QQ%OQQ%%he key

present invention enploys the follow ng neans.
dot gets complex to require a long calculation time, and

the focused amount of the ambient area of the key dot

" is l'a“r-ge._- This leads toﬂléiprobfg;n-ﬁ-{j”be solved such that '

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

invention.

BRIEF SUMMARY OF THE TNVENTION
[0007]

The present invention has been made taking the
foregoing problems into consideration and an object of
which is to realize a technology of using a direction
dot in place of a key dot, which can be read even by a
frame buffer of which algorithm for search‘is simple and
of which resolution 1s low, without sacrificing an
information dot for definition of adirection of a block.
fooos]

In order to sclve the above—described.problem, the

3



[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

v&%ﬁ¥#£5»4i” an area of a block having a prg?ﬁ&&#&hﬁﬁgs
I'n Ity 0O

ormation dot arranged thereon; a plural
virtual reference points to be defined (for exanple,
a central point of a grid area) is arranged fromthe

FeEBRENGE R M o 2Bl t ' rranged, of
pEShEneNah Al i on ABnb ALY Bffggi%@t“ heRE
[gbeegtion fromthe virtual reference point; and at
| east the information dot at the predeterm ned
posi finopthe made disnt a caodidiacy i1an adet r sshawipREd BE the
direction of the block by the direction from the
PRA 2Rl 1 pEpatdse pdigne {OQI0}vidadotheéstwosdsern, in
accor di to the present invention, a reference point
which g bht¥hef perferencs ppiedet ésnbredicdde iff en
e, .at determned intervals for each of
2 EIE T S o B RUFRT & Keparbe - macham fotmer fon dot

R . si des. t her eqf he |ik
e e P Ol BV e Pl == Fhak e o e

tdasd dofidehr gdeterdingth Lul g from.the grranged grid

plural reference points, the virtual réference po

anes) skt . akpabliesi casem ahpr edelidH s@dobuhe ;i S hat an
_intersecting point connecting the apexes of the
indsigmponsonedolt disherrisndefl ned amicki f hoakm=efierence
poi nt. 4 WD 2007/ 004994 PCT/ SG006/ 000185 Further, a
deddigd by eartljett atcana efida pdi necsfi cam Vestorthe virtual

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

4



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

“&Pﬁ Setion of one i nformation dot at e 3
b oc‘)gd ?r om ot he ﬁt?{"/s%#oe()t/(itﬁ%s:

r information dots, it is poSsSi
make this information dot into a dlrectlon dot
indicating the direction and the size of this bl ock.
in the case that this dlrectlon dot is arranged

Fg?[ﬂ?‘ﬁgfvé‘ctdé’r t il FFdiatITh Ther ™ Upp@rP At PEcPFoft FPGMOT
w1 P8 tv%m'rtrefere Uk os bl G808 L B pBL .

bl oc Ion

Tghgeeb%df%wldo 0%1;:1 | pradditiifh dd thersa %gt h}fﬁt

a plurality of IS connecte the size o

1@fe@ma¢aﬁnbemdhﬂuéfJQQrd@tﬂéf@m@ﬁat@a tene @irbaelon
arrangenent position of the direction dot. For

oBxampl enfohenttibe doteati Daadat instharbapgédfabut béher
center of the block, if this direction dot appears in
iyppema tiicwed o tsi ght 1samlssebtled¢<p ecthicohbisforfeympyion
three areas, it can be identified that this bl ock has

d?hel@F?eaofﬂltrmCé:el%tciﬁ%ellgiﬂftaaérléw tf[eoomfe?ﬁa@n By &

usi ng the on.dot also as t directio

el B o T S e K on BEEe o1 ooke CRa S drvk ke
a0febPeoRl gk ean. be. dsLined MOLlA g yLng,8he, . rean 0g,c

ein ormatlontot ection dot hi's

W@Sﬂife@@§§hbf§oﬁockg@f\ﬂl%deb§ Afecthon ithe 16 M

2007/ 004994 PCT/ SG2006/ 000185 ' .. bl ock wi t hout
besatirdd i £inhgatthel tREer 8Bki BPDod@t to which this direction
dot belongs is directed upward. -
[0011]

In addition, in the case that a plurality of blocks
is connected, the size of the block can be identified
by a repeat pattern of the arrangement position of the
direction dot. For example, when the direction dot is
arranged at the center of the block, if this direction
dot appears in upper, lower, right, and left directions
for every three areas, it can be identified that this
‘block has the size of three x three grid area.
[0012]

Thus, by using the information dot also as the
direction dot indicating the direction of the block, the
direction of the block can be defined while giving the
meaning of the information to this direction dot itself.
This makes it possible to define the direction of the
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[0013] In addition, arranging such a direction dot in
a block in such a manner that no sanme positiona
rel ation reappears when a rectangul ar area where such

2%790%%% dot within the block is rotateg.-90-,006/000185
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 degr ees,

di r.eGt | er ey a frape buffer
b1?8k %1?91192r$$% dﬁq§ a?%h |sgg?np elon'dpe$ whi ch
[6esghution is low [0014] Further, such a dot pattern

can be generated on a surface of t he medi um such as

paper nby g @i 8grkRAigs n dYudatd e é & 8Bn dot in a
i nformati on processor such as a conputer and printing

bhadkoin psrt ¢ neg ridniyr a pd & M ers e tthes 1t kenaonréhetion
basis of this program [0015] In addition, by reading
rsaenearéowhpata @eariomyhbarsar¢achofe tshhehmedd imeag ion
t he | mage data usi ng an optical reading neans and
d%‘hédly*\‘zfrh@ the QliRgle %traaaot%ﬁira%%/ﬁegr&%m PEndafdess
c Astance bet ween the nmutual dots, |j Bossrble J%en

deRtify PR 8"dof © ﬁﬁﬁQQFzﬁP%Pref%?éﬁE%e p%?ﬁ?s'a
tﬁ’é&%%ladgedfafg%ee[agg%g‘]tdtﬁ%gdr %{We d]io%e and o 80 ces,

i nformat 1 on dot cor Sécon

are$ et of EB%spr%ﬁ%nhlﬂ%é¥lggogégoé§§4be read even by
PCT/ SG2006/ 000185 i nverition, there is provi ded a dot

a (fatdres rowf féheofi ¥BRlich 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 as the image data using an optical
;eading means and analyzing the image data to analyze
a position and a distance between the mutual dots, it
is possible to identify this dot pattern as a reference
point, a virtual reference point, a direction dot, and
an information dot.

[0016]

According to the second aspect of the present
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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%ﬁpﬁmgb ections in the block area; and uslﬁgw %Eﬂ%&&s
of e our grid points as the virtual vector start
point and wth reference to this virtual vector start

point, the information is defined in the informtion
Ok kY & diy, i | i ing the directiog .
ln_ecgss_ar y fore?%é%rﬁi%r?ﬁ%gé di %@t&tt .‘ﬁg%t&rﬁ o[fg(ﬂjf’] Lifisd
agpeeet ben tget ﬂﬁ%éﬂ@POHSGQh@§éﬂﬁaﬂﬁgFHéE%i&HcedBBin s
however, the direction fo define the information an&
athegdidesdindstohiehi aeet herdhgeet h8Ne9Ent RR+RIQGK s in
may be confused. Therefore, at the position where the
thler vppieon adot lowéhedbleck isnarsangrd, rtikght and left
| nformati on dot may define both of the information
dhracthendi facthenbletk Beasl;oekdysandi st arce &1 of &he
fvirtual, vector start point which is a center of four
YT P pOANP LIRS Shasi 285t Xt tarRll W at eBl SHRFECPPERS and
' tion dot .in_aqther_ . bl ocks may define the
T e IRy B Bhdeaas i 44 o5 TYRAr. DadEbe the
iéﬁé%&aegb&tﬂéW&EEPQLaqﬂ% @ﬂéﬂnﬁfwrmang%SLiﬁ%qgrdéng
to a third aspect of the present 1nvention, Thet® T's

diprevi ded aideiimatiegncat the.dddsinagpeelfry tAS:
i nvention, wherein providing reference grid li'nes in

degf imhggt bdienali khatetdéhodoand a |l ateral direction in 7
WO 20071004994 PCT/ SG20061000155 the area of the
LMl btk, the reference point 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 obligue direction.
[0018]

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

vﬁ?ﬁﬁﬁwﬂ@%nt; and with reference to this Viﬁéﬂ@%umwwows
vector Start point, the nmeaning of the information s

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

hbes pEani i ' i s_gjven, depending,on
CWth orn%fgagéﬁgo C%hggﬁ%n d#%g?Péﬁ BE Mt PSR videdd

gpoasidi et § G £1RRGR Brdiiecld |.cl, | 5011
usegjas t he infornat?g%héggki?gdg%?kﬁﬁgéghéﬁgﬂ%ﬂfgﬁgﬁ
in ¢hichboubtitualirgri dipeiddi ¢ ovi ted honathe snef erepe8 on
grid line in the horizontal or the vertica
aligecta bn, ineerivag saagrildelvhecinlane obbirqe€art point;
direction, an intersecting point thereof may be
AR held rageaenice tal thdisd visitial [0021br Ateptdpognto
tﬁgfourth aspgft of the present |nvention, there is
br oVT ABA"E Fot At t ERACSHATHEN i § d9 1 HSpedergindhey on
t Ji.nyenti in-which.the [nformati on dot at a
Wiﬁ%@%?e?hiﬁg ;ﬁﬂ%t%%ﬁofwaFﬁ§QN ek 18 a&FPRefdas a
[ rertion dot; and the information dot to be arranged
at a position where the rectangular area to which this

di rechiien dobnbehang®d $ardleted 1A 48Y RS AL P8 £ the
degrees around the center of the bl ock, nanely, the

inifiefeearat toni s 8 W 2 Q0K O04984 RACT ISR QA64L00018% o340t he
. to be located at each rectangul ar area | ocated 90
information dot, it is possible to arrange a direction
dot which is also used as the information dot.

[0020]

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

[0021]

According to a fourth aspect of the present
invention, there is provided a dot pattern of the third
aspect of the present invention, in which the information
dot at a predetermined position in the block is defined
asacﬁiectiondot;andtheinformationdot1u>bearranged
~at a position where the rectangular area to which this
direction dot belongs is rotated 90 degrees by 90 degrees

around the center of the block, namely, the information
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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

“?ﬁﬁ y for defining the direction dot. Eg%géﬂm6 000185
S,

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

At Bolnel I d¢ oL £ARA Iaa00% 1Y: ShadflkRo R

the direction can be rea en

defrwhisch 1@ f or I
el o By ooy 085%6%%30%%?%8% 32 e L60K

caspect, @festﬁwmrxeemat hAyeakirfahe Hergh#SrRkeYbded A 5
dot pattern of the first aspect of the invention,
digreeéinnproovildl ng déberence grimihbbesg ieN drection
| ongi tudinal direction and a lateral direction in the
NETRATBF Yt K@ bIdkinprevittienglivi et uabngdiod .poi nts at
%%ﬁin intervals on the reference grid line, and
ging a reference grid point dot on the virtua
on.the reference grid

rld [ Vi

|g. e Th RS g el d o SR FF SRkt s f arinies porpbne
tHiESn S BhAR SAMEECLY FBS NS Bl SESL AL A PO, Q1S
and a line connectlng the virtual P p0|nts h The

reoonghdullbfadrediFIRCEHONs S SH @fd d inPSc@anuésw? &F@hln
intersecting point of the grid lines as a virtua

theedtbrekt ast rpdiatted andl QeWD20HP0489%egrees, the
PCT/ SG2006/ 000185 w th reference to this virtua
digegtotorgtdgt qs0l be, rehd even by a frame buffer of which

algorithm for search is simple and of which resolution
is low.
.[0023]

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

9



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

rn such that the reference grld p s
arrangéggon the virtual grid point forned gbﬂ%ﬁgﬁbmmﬁb

reference grid line in a horizontal direction, |I|ines
connecting the reference grid point dots nutually and:

w§QHn§EEbQ%nU%et%' k4yal vg.e%tq_léjf'x%ét&P ébs e{égaﬁ%' the

direction nutually are ined as"a grid and a

ihPbehnseatdnd Pokdt: A qt he gy« iﬂlﬁ&?mh%l%f iqed 95 8
virtual vector start pOI nt it is pOSSI ble to arrange

dihecdubacwkmmiﬁﬁtMﬂgChNdSdﬂﬁ@b@ﬁ@ﬁ Asckh&ary for
information dot. [0025] 1In such a dot pattern, since
d%ﬁénie@emmﬁxﬁtmédtibneddU1the hori zontal direction
criterion for arrangenent of the reference grid
[%% ﬁﬂ dot, if the direction dot is arranged in any
dlreﬁg on anong, u and | owner dlrectlons fromthe
I

vi rt 0aSvedt6rP %f‘g}Pldoﬁopﬁttteqrhéu&Ihr EBPu 0T1 GtTEheTEECS

t d
R A R
oﬂrﬁ@é”@&f@@e@%éidyf£cfi98 gh'Q1H@E&Q ﬁ%af“éfféheﬁon,

necessary for defining the direction he upper
1iands | oelie 858Gt tRBSYe Fe b0 cRXQHR ohﬁta@oQQ|m@H§ally

direction. 10 WD 2007/004994 P /S 006/ 000185 [0026]"
and connecting the virtual grid points in the vertical
direction mutually are defined as a grid line, and an
intersecting point of the grid lines is defined as a
virtual vector start point, it is possible to arrange
the direction dot which is also used as the information
dot.

[0025]

In such a dot pattern, since the reference grid line
in the horizontal direction is a criterion for
arrangement of the reference grid point dot, if the
direction dot is arranged in any direction among uppexr
and lower directions fromthe virtual vector start point,
the direction of the dot pattern of the direction dot
can be known. Accordingly, the information dot may
define the information by a direction eliminating a
direction necessary for defining the direction dot (the
upper and lower directions), for example, in an obligue
direction.
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According to a sixth aspect of the present invention,
there is provided a dot pattern of the fifth aspect of
the present invention, wherein the information dot at

“glﬁﬁﬁﬁ%ggrnined position in the block is de%hgﬁgpﬁ%mass

ITectron dot; in an information dot other

direction dot located on the grid line in the |atera

direction on which the direction dot is arranged, and

: [@sznfornation dot which is |ocated at a symetric
p03|9|on with the direction dot having a grid line in

a l atc%roa_idﬁ?@tt%ra di;reqtig ggift 5@%&' ng%séﬁtaiﬂ/m&%;rﬁ

axis, the information iIs ned b Irectron or
tiRe dbstangec@liigadnat g H§$§S§?FWhQ'f§§EhOEsFQEt of
defining the direction dot. [0027] 1In a specia
tlexceptisen tofi ntvurs; i shenwhBeedinr @citd dm £ Shaka t $oar Hargad
at a center of the block, it is necessary that the
a ipforateiron ndol prsiheogriid kihee biicdh becdetined as a
central line is arranged elimnating a direction
diverebigny ddr diet i anndgnfRemditiieet i dati athwe dihaet FbA

dot, . however, .on the othe rid.line, the inforpmation
Aot EARPO 8O AR S nOBnyhEf SRS F0MSal  rich Get § EEARL

j Lons _and .the Jl.ength _of .the infor.mtion dot can
afRLELLLANS AN SdIE AU rhlS WO e bl Hna

arSPeEb rRE RS, RISSeRhi chnyenti gl Lhere s yayddedca
dot pattern, in which a 11 WO 2007/ 004994

p RO S61006AG0@ 185 aiptekkal bhydek mefamgnce gpiatsihs in
provided in an area of

a lateral center direction ¢f the block as a symmetric

axis, the information is defined by a direction or by

a distance eliminating the necessary direction for

defining the direction dot.

[0027]

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

[0028]

According to the seventh aspect of the present

invention, there is provided a dot pattern, in which a
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a bl ock where predeterm ned information dot is
arranged; a plurality of virtual reference points to
be defined is arranged fromthe reference points t he

“kﬁg jon dots of which information are P &mﬁst
3|stance and a direction fromthe virtua renc

p0|nts are arranged;. and the direction of the bl ock
is defined in such a nanner that at |east one or nore

oL RLTEY 82 SOk B PESITL TIE] MRSk d S0 1 S

_ rom orna lon dots in
a $i1/eat ;aL rfer}fQEfbHQ% M it ke mn:%fﬁraecnf@n mwas 4 P02 ed;

Thus, by differentiating howto arrange the
a ipf or aBLicen odotv i(arel Yre fbecdickepldion § riagnsdedefined
virtual reference point) fromthe other information
iglgtzranged fposstbkertbegieved peiotther teanimiptoathen
information dot, nanmely, the information dot can be
deised§ thdélﬁlﬂrﬂf’n‘grm@héoéjl peetdeofilokd he bl dEktance and

T erefore, thls makes it possible to define the
TEREF IR ot THR W%c}élwtpﬁ&utre%%?PFPcipﬁgwtrﬁe are

I f f ed
e e haoE e 8056 At ot (o Aok A A BEREEL T
séghEpﬁaPLQQ?Q%aﬂ Ayen 59% ohgesflﬂéﬂgrPngfgaﬁlg%tdots

pattern of the sevent aspect e 1 nvention

wpereewtébﬁlelleeeﬁbts% i¥nd hee Bliotke i Sndebitagdshynt bee
arrangenment of the reference point or the virtua

otrtef erienterpat hon A2t WQRAGE Q04894 iRCTE502006£0002858a1
[ 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 the key dot.

{00307

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

or the virtual reference point.

iz



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

wd 66dokalp of the block is defined by differgpti@dobddorss
directional standards of at | east one or nore

information dots at predeterm ned positions from
those of the other information dots. [0032] As
[gbated above, according to a tenth aspect of the
present invention, there is provided a dot pattern of

t he S!B;\/Qﬂtaﬁe&ﬁﬁﬁ@&reqf athe daiwantioon, ny\ﬁﬁh&iﬁsﬁe&ﬂ dhe@he
i nformati on dots at predeterm ned positions having the

pdeftetennvdirectn pnahegskandapdohiciaw &roott haseeah of
the other information dots, the direction of the
theoeR Ve thdefsmedt by £t fdedi imeceh bhofir omhtaee i rtlnal

reference oi nt . £0033 As stated above, according
dtpegtersy htl'é%p]% poéf 1 e pkegdnbyi Mﬁqwt%%ﬁ-ég

a4 8Bt bl s e el ik Chstao R @ B DRES FERGdO™
d(W:é h, ¢ I}ﬁ:é’&éi@?hl%%fdeﬁggg%ﬁcﬂpé rJ]Etror% Q:Q—E’A':J? ﬁ)’éfs t%t ag%ger

above, "according to presen

infyeRtkeRn there. i s provided a dot pattern of the
- seventh aspect of the invention, wherein the 13 WO

[@D®Z] 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 referencé
point,.
t0034]
| As stated above, according to a twelfth aspect of
the present invention, there is brovided a dot pattern

of the seventh aspect of_the invention, wherein the

13




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

[hfdsd, di fferently, it is possible to deﬂ@ﬂ%ﬁ%&ﬁmams

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

prédes cpimefrRiA) s thadnthe Fdigeid o0, isnhdentifiedchY on
these forns. [0036] According to a thirteenth aspect
o Dft htehlel prasientie fiiheerh  ahe shepe denpeovided-@sgobtive
pattern of the seventh aspect of the invention,
PaweEéPnst ey pr ddeternmined position is 1; and the
direction of the block is defined by the arrangenent
[%%éﬁﬂion in the block. [0037] Thus, by making the
infogna%kon dot dkfferently arranged at only one
pl ace™i i tRe“BYocRY £Ré TR O MHE BibekrBahipe

e e SIS AT
e e G R A R S AT E
t IRCEH:SGE0PH6 OO 10Ss i BROEE 1DESCRY I 1 ONj OF « THE, SEMERAL 1 ¢,

VI EWE OF THE DRAW NGS [ 0222]

the shape is a triangle and an arrow or the like, and

itispreferable that the directionis identified by these

forms,
[0036]

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

[0CG37]

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.

14




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

Wb 904001 9- 3 IS an explanatory view for i pldstsdddidoks
a key dot in GRID1 and shows an exanpl e of t{:‘ne >
arrangenent of the information dot; Fig. 4 is a view
showi ng an arrangenent exanple of the information dot

BR 0E SRhBE caned s e ap! jof .0 f
t he dot pat t@>ern andEet he t???’%%ﬁpr\%EW%fggﬁﬁga?%g%Ngs
[cetPped there; Fig. 5 shows exanples of the
information dot in GRID1 and the bit display of the
dat aFdef.i hedst hepei nEiglebviiewa (Vi)ewfSAOMbATp@ttern in
nodi fi ed exanple of the dot patternin GRIDl, Fig. 7
GREPH/ principle view of a dot pattern in GRID3; Fig. 8
is a_view showi ng an arrangenent exanple of an
i nf of Mt B YOV S P ERPBSs PfganolnEognagisradattopf the
A foor_illustrating.,a _ke ot. and the information
adf e aa B B 181 Snond akarpr i o dneiacd there;
i nfopigt i @n.dot i he bit di.spl ay, of, the
dat afggf'i %eégt %gr %;XPC@%tﬁggs{ﬁgﬁg g?ﬁnﬁﬁgsu%?riﬁmg a

kdyntorMhi ORT B0t a Bl & GREDB, anch hhec bl Ji sl Ay, of . fbgt
data defined there; Fig. 12 1s a view show ng a
ofnodid | ewlf exaapliewfddhe 15 WO 2007/ 004994
PCT/ S&G2006/ 000185 dot pattern in GRIDS;, Fig. 13 is a
pri ntl gl e Vieew ufi ey dbtowgatd enn airr aGR}dMent example of
the information dot in GRID1 and shows examples of the
information dot of the dot pattern and the bit display
of the data defined there;
Fig. 5 shows examples of the information dot in GRID1
and the bit display of the data defined there;
Fig. 6 is a view showing a modified example of the
dot pattern in GRID1:
Fig. 7is aprinciple view of a dot pattern in GRID3;
Fig. 8 is a view showing an arrangement example of
an information dot in GRID3;
Fig. 9 is an explanatory view for illustrating a
key dot and the information dot in GRID3;
Fig. 10 shows examples of the information dot in
- GRID3 and the bit display of the data defined there;
Fig. 11 shows examples of an information dot 3 in
GRID3 and the bit display of the data defined there;

Fig. 12 is a view showing a modified example of the

15



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

we Yol hogadsh 9- 16 is a view (3) showing a defipit .
method of an infornmation dot in GRID4; Fi g?b{ﬁ&ﬁgﬁﬂgom

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

i e r_ill.ust ihng a reading order of the
dc}ltlﬁf%%%gtelrgn lgiotd%{ybgh optical reading neans in GRI D4,

Fi g. ;19 1533 oV @Wihavi e 3 1K8Yo 8l 9 3 rANaed, h N PEREB Y ;
of a reference grid point dot 1n GRID4; Fig. 20 is an

expl angt.ony Yisew bkkustnat shewad nd eadidrd det hed e&tand
i nformati on dot by using a difference nethod in
ofRID4inEbgmazlidrs do¥i ew GRIOWEVI ng a direction dot
arranged in GRID1; Fig. 22 shows an arrangenent order
of aRipnf dbmasi envidet (8f aheiwdwq 2) deddimigt ihe method
direction dot arranged in_ GCRIDl; Fig. 23 is a view
of 137 hAREAGTE tdiTecd P bniBofRdM%Hnged in GRIDS, Fig. 24

GR1 £BL 970 00t 5067 004643 PErPSas08) Gguian: L FPg. Fa5nre
0}9 E1\(111 e, ek S q\/grpgdﬁl %r apgeyent order of an

nformat i on dot of
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
'réadingorderoftheinfofﬁationdotbyan0pticalreading
means in GRID4:

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

Fig. 20 is an explanatory wview dillustrating a
readingmethod of an informationdot byusing adifference
method in GRID4;

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

Fig. 22 shows an arrangement ordex of an informaticn
dot ¢f a view (2) having the direction dot arranged in
GRID1;

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

Fig. 24 isaview (2) havingadirection dot arranged

. in GRID3;

16



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

| LS a view (1) having a direction do 5
“@nﬂ)&fﬁ%’ﬁ Fig. 29 is a view (1) show ng an g??g%%ggn@ﬁ%&
order of an information dot of GRID4; Fig. 30 is a
view (2) showi ng an arrangenent order of an

i nfor j @B det 5081 SR P4y Hi ; j ' i n n
arranﬂé?rrent order of gﬂélﬁg?f‘g% %Igtgro%%le%%?m:iogd%r
082aps imfdmva¥ Bynshoew BF @rR@sEangenment order of an
informati on dot of GRID4; Fig. 33 is a view (4)
showifrigl -ar? @rirsamgerent sorcokeimg afn air it af geABhHiton rdelr off
GR.D4; Fig. 34 is an explanatory view (1) changi ng how
a1 3irgetdige dhe ?Hf 6RABSI:on dot and defining a
direction_of . a block in GRIDl; Fig. 35 is an

expl aﬁé:’t‘o?a Vel (Y chahgiiy how 4% anmFznagaepeorder

o o R Bt osg e aR et ory vi ew (3) changi ng
i reet Con ot o8 rEc k™) OB b B9 B St b angat o=
irPCIR 532006/ 000185 Fig. 37 is an explanatory view (4)
changi ng how to arrange the information dot and
defi Aiteg &9disectviicew Afl) showing an arrangement order
of an information dot of GRID4:

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

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

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

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

Fig. 34 is an explanatory view (1) changing how to
arrange the information dot and defining a direction of
a block in GRID1;

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

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

a block in GRIDI1;
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a block in GRID1; Fig. 38 is a view (1) show ng an
arrangenent exanple when the bl ock and the direction
cannot be defined; Fig. 39 is a view (2) showi ng an

wi JofRgsEnt exanpl e when the bl ock and the gi665bOf
cannot be defined; Fig. 40 is an expl anat o?d):/ /\E}(léé)w@(%ss

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

an expl ANaoRY ¥hewk b 2hnehang) %Q_etwvt’z;_t)och%][nrgaigﬂglhtoogﬁ to

i nformati on dot and defining™a direction o

aFpa@ReD8heH gf o4Raitd can detPhakabiery nvirVa( ) rehanging ¢
how to arrange the information dot. and defining a

adbleeki g GFRIBL block in GRID3; Fig. 43 is an
expl anatory view (4) changing howto arrange the
i nf of &t-i OR ol kel deéfli Ay i@ depecttangefient bkatlkle
' D3; .Fig. 44 is an explanatory view (1) changing
W‘lh%\}v he RleSigethet af Rm@G P Hotanna tdde Magimed;

di r egtii.on, of. | ock .i,n ID4; Fig. 45 is an

expl g%gt'o?g i %vfj(eztj %gﬁaﬁg‘?ﬁ’dnﬁoﬁptg%rr%?gﬁﬁﬁé‘tt pgample

Heét Oof At Hog ~got f Lai [ r ' f | ock
AR O IOt AN e W0 A Al IEShLOR Bl B 21ERK;

how Fog.at0anged ke:d 14 04 FBL0R; dot (and e

et P on e I o ey S0 B P p®y, to
aﬂ;ﬁ?t%eitrhmr%rrﬁgioﬂdbs andexpt anaher ¥ ¥ig¥ction of

illustrating a

a block in GRID3;

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

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

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

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

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

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

i8




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

wo Ho66doken of a bl ock depending on how to ar @ﬂg&ogﬁm{mss
reference point in a block having a shape t her eof

other than a grid; Fig. 49 is an explanatory view (2)
defining the direction of the block depending on how
~atblarikange GrRID&ference point in the block having a
shape thereof other than a grid; Fig. 50 is an
expl drat-ory7 viewalpxgefamingra vikredtilansof aaihoek
dependi ng on how to arrange a reference point when
dehB L8 igm tHed prbEkN 9Ihat direetianguledr @medaaand
rtial .reference points coincide wth partia

“9? e &Pahdengiat p%?g%dlriﬁg toithe presgpitastioryineew

2 ef nijg the dire t|o t he bl ock dependi ng on
go&/?og;rrg%gégaaanFgﬁéﬁEb‘ﬁ%YnYlﬁHeﬁlthékgﬁh%hngfa

dihechlkgek oiss A1 G-k ' 8E @%%li aq:] oq{elff‘o%ngr gf%ré:f,rle%a%%e g?l d

ref erence points col nci arti a

reppe néSceRb@ind2ihSa Qﬂl.&l‘?lmiﬁ Ya Vél‘?%béll%hggeggl 89her
how to arrange an information ining a

thAr ezt gondef a block in a bl ock haV|ng reference
points arranged at four corners of the block; Fig. 53
i s aRi@xpHénatoran vé sl 2 tehangi hawho®) t ale Ah MOy the

di 2007/ 004994 PCT/ SG&2006/ 000185 arrange an i nfornmation
dot© ahd" defi ﬁ.hﬁg bl ik edePenddmg mmblbek ke Errdnocka

re%vf@;gcé%foefn Pgl rglsog}rcrhaan 1ergg a shape thereof other
“than a grid;

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

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

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

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

wiobod 784904 OCK having reference points arranggers@odidabiss
corners of the block; Fig. 55 is an explanatory view

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

+LFLERSGR PRERCAAYANIRA. 3o Lou gorners P theon of

I'S an explanatory View nrng a

adbiseki o0 +0k Bi1black Ly &@Qfgié@ lc%?[gtdiq{tégéf%gﬁﬁgd

points to the grid points int havi n
at efenence PRIirY Soar£aegedocat; four corners of the
bl ock; Fig. 57 is an explanatory view changing a size
of &iwef édehseapaint ! andtdeli nieg a3di crahigdmghoar to
block in a block having a shape thereof other than
aghengeidn Fn§orss tiionan odx girahatedryn imews changchgoa of
size of a reference point and defining a direction of
a PIpotkini hhg BLesk Baviify o shapencrePsdin ey Fpganged
rid; Fig. 59 is an_exp]anatory view showing the state
aéﬂéﬁﬂ¥hsggﬁf&%ﬁ0fﬁﬁﬁ?n#gP ion dot arranged at the

Cent?%g.pEStbg §AQ%51%%n%§ggy:ﬁﬁg%r(gwaghgkgﬁ%.oppw to

i nformati on dots a dirécti

- adtdhg801h SiARcexRkaRAt ALY WineWahangi N9 2 shaperebn an
* information dot and defining a direction of a bl ock;

~a 20 Mk 2007t A84P94 cRCHaSGD 6f D001 85 ceFipd i s | $rAAinged
- explanatory view defining the direction of the bl ock
athyf @hangimg etrive sshapee oblohé;

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

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

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

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

Fig. 60 is an explanatory view changing a shape of

'an information dot and defining a direction of a block;
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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

wie) 6oy @r rangi ng no i nformation dot on ang*,g(t;%@gmm 5
grid point of a grid area on a center of a block; ang
Fig. 63 is an explanatory view defining the direction
of the block by arranging an information dot on the

Uhe. by ook, S DTl Lo e O EE LR N ok

di 0039 Nexds the PLESRNG, %mgm%%hle Q%aq:?écéf befe

with reference to the draw ngs At i
ibasiraapridicidpkesrebndeld pattee F&M@@Q cf@rthet BQ oWl@&&F&th

invention wll be explained, and then, the
teabodiampentst dfheli oebtirod ndetsnof i dhegetdot patterns

will be explained bel ow. [0041] (Explanation of the
dot Fdtt-er®¥ GR @) eRipdanalt qoy 201 are dedplrainag ot e
ws for ill ustrating a principle of a dot pattern

diheeRipa 25pFBfi 8406t Pie 2 HASHMY iy et | oRMaFREge dot
u 0 2Q jllustrat 21 WD 2007/ 004994
ot B 5081 0615 RAR bt F ePnFHORIGE 4R 4 et BiEZa o
a keyodQt 2,4 0042] However, this key dot 2 is
different fromthe direction dot of the present

i nveRrtigan @ndid SaROkxBlanatory view defining the
direction of the block by arranging an information dot

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

of the block

DETAILED DESCRIPTION OF THE INVENTION
[0039]

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

At first, basic principles of dot patterns used for
the present invention will be explained, and then, the
embodimentsofdirectiondotsofthesedot;mtternswill
be explained below.
f0041]

| (Explanation of the dot pattern: GRID1)

Figs. lto 20 are explanatoryviews forillustrating
a principle of a dot pattern which is a premise of the
present invention. These figures 1 to 20 illustrate a
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characteristic of the present invention. Thedifference
bet ween the key dot 2 shown in these Figs. 1 to 20 and
the direction dot of the present invention will be

woessFdoagd in detail on and after Fig. 21. [ﬁ@ﬁgﬂ;mo&dﬂ@rss

1 i1s an explanatory view showing GRID1 whic 'S an

exanpl e of the dot pattern according to the present
invention. Fig. 2 is an enlarged view show ng exanpl es

i.nf oramat i ot _aof .th atter nd, t he bit
O SBrgy O T 41a% aerrndd Trore. FrGE. dek G a8 are
[eapbanatory views show ng information dots arranged

centering on a key dot (this key dot is different from

t he diorentd 0N €91 sokelheiqy esent §nveation) .£LHR44he

An information input and output nmethod using the dot
dpuetedpracedr difigthe phesprasemvémveati andmays not a

i nclude generation of a dot pattern 1, a nmeans of
chREBFHPEILTG thef ddte paesent dnwpdt aompanghefdifference
bout(gutti E% the information and a programfromthis
ot SRt FBFnkEY dPh &t K& Wibrids, thRS e ef t6Fnglt he 48t and

t .by a, camera,,as _the image data, extracting a
AL Tt M hE® oy s ke P AL ey kb
d hi, [ I ff t-,fromthe direction
%%%r%?éfihé%p%e%ﬁ Gl e e O e 0ba664
[ (RCGIIE $G2006/ 000185 the dot is not hit at a proper
position of the reference grid point dot 4, then,
extr@dyi-ng &n inferphbhancdot vidkw aHHWid@l¢REDLIRhich
~image data, and extracting an information area to
1 sgaant kK fppilkeeo £ iflor gmth pafttehe according to the present

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

[0044]

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

W R, are outputted to an information OUL@H% 2006/000185
apparatus, a personal conputer, a PDA or a ce ?uPar
tel ephone or the Ilike fromthis dot pattern 1. [0045]

In the generation of the dot pattern 1 according to

thBed@Ee§§GkﬂimMﬁn%EOQ’pP%EHEengE§if%ro%egggnLé%Qg nce
the information such as voice by a dot code generation

galidopbtinm deaimel y, t e KLYe 8O a cRA nigfaQr NBL# OPnmdet o ald
a reference grid point dot 4 are arranged in
3a§@oﬂd3mﬁalNW¢hthepimd@@emﬁﬂﬁxiJmaeexéidﬁﬁwwgiﬁn
,Fig. 1, in the block of the dot pattern 1 show ng the
1R hP BFARLIOeN 2 k9 Lo efiopandd Wrtile poi fib roettsi oh ( 5t e 5)
iaﬁe ar angﬁd centering on the ke% dot 2 and the
Thf BP AL °On 286t 8 RF8YEPFapgedo U BPBEAE ca feomt thlis dot
] [ ;onid paint. 5 which iis encircled. by four
p%%ﬁ%?gn%edgFi%ﬂb%qﬁstﬂﬂ%eﬁ?clﬁa Hies B iKhat 4pRi-t r EPy
sumptbc vakuenipf.grnmt | ef ined. The, exanple
“shown | n Bi g. nleir?llaula;tdrrgtnseds ga_eg sY_toa e 1AL ?%ﬁpgrogram
aﬂﬁcmkspattbaeﬂﬁﬁa@aiﬁgggmgt@@ﬁtgdkﬁhpogggéﬁg?ugrea
s

arranged in parallel. However, it Is obvi at” the
padotopal tesmpltis nat Phanbted det fioUsr bt OCKENH 023 WP the

2007/ 004994 PCT/ S&2006/ 000185 [0046] It is possible
Litke ot¥pat thae cortr aspohdicngl.i nformati on and one

&gy%ﬁsponding programto one block or it is possible
L0 t put one correspondi ng i nfornmation

In the generation of the dot pattern 1 according
to the present invention, minute dots for recognizing
the information such as voice by a dot code generation
algorithm, namely, a key dot, an information dot,. and
a reference grid point dot 4 are arranged in accordance
with a predetermined rule. As shown in Fig. 1, in the
block of the dot pattern 1 showing the information, the
referencegridpointdots4(5>«5)arearrangedcentering
on the key dot 2 and the information dots 3 are arranged
around a central virtual grid peint 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 patterﬁ 1 is not limited to four blocks.
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and one corresponding programto a plurality of
bl ocks. [0047] Upon fetch of this dot pattern 1 by
the canera as the imge data, the reference grid

wRlotoo@R 4 can correct. distortion of a | gpps@odoooiss
canmera, cross shot, expansion and contraction of a

page space, curve of a surface of a nedium and
di stortion of printing. Specifically, obtaining a
[(jéupg;ion for correction, nanely, (Xn, Yn) =1f (Xn' ,
Yn' to transformfour distorted reference grid
Poi nf +datss b d £§191 heObhGiNal SHsarg-3ad GHJ§64 1 N9
the information dot 3 by the sanme function, the
iwestoatabn bR 60kl eol riedfipaiimt h ®p £64 r 3mi 8o0bhai HEdck
[0048] If the reference grid point dot 4 is arranged
of At iheocdctiplht terouiputhend nage cdatan drbdle iy etahing
this dot pattern 1 by the camera can be accurately
AN Eghicred: © BvendihenP rhe ramndespr exki eakeEs AAVB hgchs -
duﬂi{lg with a high distortion ratio fetches the inmage
[ 1of the dot pattern 1 since the reference grid
poi n t 4.corr the .distortion caused by the
el 28% s85 kb do A U T P heti e b e o
o . 1, S
ey Facaonse The dod at aim 40k3 S earFate

d i2007¥ 04894 £ RCT SZ QAN6/00Q%85 o [ CA4H s A shOWk pahn £ Bn

1, the key dot 2 is a dot arranged w th one reference
angt icbporattdoth 4fl acahed apaze Suhstantsfld yswentee of

the reference grid point dots
a medium, and distortion of printing. Specifically,
obtaining a function for correction, namely, {Xn, ¥Yn)
=f (Xn’, Yn’) to transform four distorted reference grid
point dots 4 into the original square and correcting the
information dot 3 by the same function, the vector of
the correct information dot 3 is obtained.
[00481

If the reference grid point dot 4 is arranged in

the dot pattern 1, the image data made by fetching this
dot pattern 1 by the camera can be accurately recognized
even when the widespread camera having a lens with a high
distortionratio fetches the image data of the dot pattern
.1 since the reference grid point dot 4 corrects the
distortion caused by the camera. In addition, even if
the inclined camera reads the face of the dot pattern
1, this camera can accurately recognize the dot pattern
.1.
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4 arranged in a rectangular deviated in a
predetermned direction. This key dot 2 is a
representative point of the dot pattern 1 for one

exanpl e, the key dot 2 is the reference grid polnt

dot 4 at the center of the block of the dot pattern 1
that is deviated upward 0.2 nmby 0. 2 mm In the
[gagejthat the information dot 3 represents X and Y
coordi nate val ues, the position that the key dot 2 is

devi atsedhdewnwar gi §. 2,”@EQYké¥fé%ﬂ“@ BECABSta rranged
coordi nate pol nt.. However, this nuneric value 1Is ot

withi ped tefatiscandrit pannhie adangedokataccordance
with the size of the block of the dot pattern 1

sulppBantitie vi fleortimt i of ot Befsrandet ofmird recoghi 2bng

g various information. This information dot 3 is
ArrdHiEd it Guhg ctRe Relarste Digkedhin ¢ gredetermined
I tatlve_ppint and, maki ng the center encircled

dlb@%%%?ﬂfefg% c&griat poinhe d6PE LI HidELRE BP-RGaPT

£ HH 1 db POLAL + 2,4t R LN i ot 3 is_arranged at
the endbpoinFnrgb?ggtn%géntfgg%e‘V%%?%?ng§Pﬁg

indagdmat i ghi dopoiznt 73S At L, Pan%eyFQ&ﬂfﬁﬁnPéethe

y “the four

this information dot 3 is encircled
refefrreneeg gt Bdppdintt dtat s4 et AshshevwRtier oH Eh.b1bek
dot separated fromthat virtual grid point 25 WO
o 5drL P4 PGTY ISR 0064 000888 e vh aly D upwae dad. 2 mm by
0 girection and a length represented by the vector, so

HAT - t hbR & "doP & sarieh ak tdrmgéa fiommeitgtn dditr detsromssents
Ty 58&3}%93C£$Ck“%56 43 degrees by 45 degrees to

represent Thr e bl #S"CAecbP&i PGPy tirn FEafosbpbkey dot
2isdeviateddownwardo.2mmby0.2mmbecomesacoordinate
point. However, this numeric value is not limited to
this and it can be changed in accordance with the size
of the block of the dot pattern 1.
[00507

The information dot 3 1is a dot for recognizing

various information. ThisinformationdotlBisarranged
around the key dot 2 which is a representative point,
and making the center encircled by four reference grid
point dots 4 into the virtual grid point 5, this
informationdotZBisarrangedattheendpointrepresented
by the vector using the virtual grid point 5 as a start
point. For example, this information dot 3 is encircled
by the four reference grid point dots 4. As shown in
Fig. 2, the dot Separated from that virtual grid point
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to represent 48 bits (3 bits x 16) by the dot pattern
1 of one block. [0051] 1In the exanple shown in the
drawi ng, the dots are arranged in eight directions to
woRbmnge} three bits, however, it is possiplgsdfogoss
represent four bits by arranging the dots 1n sixteen
directions not being -- limted-noo't'his and it is
obvi ous that various nodifications can be avail abl e.
5[005@] 2 it liss pr efief bk eohhah das di SNBL RS
dot 2, the information dot 3 or tﬁﬂgrefggéﬁ%g%gﬁgﬁlby
tpei mecdotr, 45¢ sthabouth@.sk Mvisn £oashdemald«an Dh @ight
visual quality, the accuracy of print with respect to
dirpghérigualqttas ed act esbhitsicont Sofdeay maseriay @bddtheces
tgptinumdi italization. [0053] In addition, in
2oh&PAEF&T ort Tote & R hgcesBaryT dilpfudnivatitoni anpareible
ith respect to the inage pickup area and
eh LPREESRAR i ot Var 35 Bt & 3613 Pvaridier Aot pattern
1 psef ghablg Jhat the interval between the reference
grid point dots 4 is about 1 mMmby 1 mm In
[cohsideration of msrecognition of the reference grid
point dot 4 and the information dot 3, it is
pr ef Enabhe thamhptike stemimatirorh2 6 MR 2007/ 004994+ s are
PCT/ S&006/ 000185 of the key dot 2 is about 20% of
anppngefdinnedpbal did00Eudntt tbsrppekerald ecihat bhes,
h interval between this information dot 3 and the
WGFtrat §Fi dSpHAGRsS PnkerEpedepresent four bits by

arranging the dots in sixteen directions not being

timited 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 guality,
the accuracy of print with respect to a paper quality,
aresolutioncﬁfacamera,andtheoptimumdigitalization.
[0053]

In addition, in consideration of the necessary
information amount with respect to the image pickup area
-and misreceognition of various dots 2, 3, and 4, it is
Preferable that the interval between the reference grid
point dots 4 is about 1 mm by 1 mm. In consideration
of misrecognition of the reference grid point dot 4 and
the informationdot 3, it is preferable that the deviation
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by four reference grid point dots 4 is about 15 to 30
% of the distance between the adjacent virtual grid
points 5 because if the distance between the
wot@sgdhi on dot 3 and the virtual grid poi pét/8ciedsn0iss
shorter than this interval, the dots are easily seen
as a large block and the dots are hardly seen as the
dot pattern 1. On the contrary, if the distance
CBettilisenke hed phf 8r mt iadrowot 233 asd the owid ught8rid |
[ggggt 5 is longer than this interval, it is difficult
identify the dot as the information dot 3 having a

vectar, directi gnal character centering on any
adj acent™ Vi PTGaPTGPi® gdiak the[ 6055 vaorbekaaphethds

'8 i ' 3A, in the information dot 3, the grid
Y Etg\éqﬁ\?é{loﬁngnoﬁ % taéldlfg‘ear"'el%?%g%ld F LR sBCARSIRE
bi¥heckeyrdeL 24 3 pbits x.,16 48 bits_ is .
gr’epcr)eseﬁt edr%)l}c% #ﬂﬂ? E%%%t CFCth% lrfc’urai‘r?éﬁ 71 430 %
ofdssd blis tath g P tde SUb i.ch. have independent
informati on content in th%eggﬁgg\gHtr te}é'prgc aﬁvglrﬁdgﬁalgﬁ:és
5 ot cantkudiic et by iotthetcé nzf;@tnabhomecqmﬁfm?&%g a8+

shows these sub bl ocks and the sub blocks [l
333d9hg viprsaligridpoigd] 5 i[sl9hot48r tHdn thid] intanReal,

t%lgcb 114, 115, 116] conposed of four information 27
0%/ 929925 LY/ SSEE0E/S060185 yaddtio Gk havd the dots

afa@qleﬁnre(i%gngegat a (tﬁ? bi({é X 4 =12 bits respectively
evél'oped 1t HE i it Drifhlt iRAT GREn 3L - THUR theycontrary,
lﬂg;ﬁ% dde:[]a%lz%gglef] B%rihl?-{egecngfst %%Li%?gg{%%%litgne c%oot C3hea(1:rl§d the
~virtual grid point 5 is longer than this interval, it
is difficult to identify the dot as the information dot
3 having a vector directional character centering on any
adjacent virtual grid point 5.

{0055] |

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

[0056]

Further, it is possible to provide sub blocks which
have independent information content in the block
respectivelyandarenotinfluencedbyotherinfofmation
content. Fig.3BshOWSthesesubblocksandthesubblocks
[T1l, 12, 13, 14], [I5, 16, 17, 18], fI19, 110, T11, 1121,
and [I13, I14, I15, I16] composed of four information

27




[0057] It is preferable that the vector direction

(the rotational direction) of the information dot 3

is evenly defined for each 30 degrees to 90 degrees.
w0400k 1 9. 4 shows an exanple of the bit gi-satAYsdbiss
the information dot 3 and the data which is defined
there and it shows other configuration. [0059] 1In
addi tion, using two kinds of |ong and short
diorifsorarata o 0sp3nideand ANy {HepYit yaly ari g, poi pLs

5 encircled by the reference grid point dot 4 and
Tgéeristtigre by g%vevb@p@d o redet Laferrdt i 6n possinl ethes,
brﬁgrese t. four bits. Inthis case, it is desirable

¥ Rt CVHE 8% &% 8 U bh Bl weds t He \iisr poals igrliel tpoichtes: 15 an
eggb?c%%%.ﬁp | onger .one 1is about 25 to 30 % and the

di stance et ween"BhESyiah FHP Btedakpoints 5 adj acent
[b@sghorter one is about 15 to 20 % However, the

central interval between the |ong and short

i nf ormAtd O [ I r y.lL.onger than the

di anet ers ggp?ﬁiggbé%t g.h 1%O % M ngsr Srerab?® (R

rehetiinheinal ker tdein )30 repkk 1ol 6 RY+ § gUr o Leferen
grid point dots 4 is one dot 28 WO 20 7/%é§§§i% &¥enly

deG 882606/ BGGGIB530 | e gaBSisd&IALd ®NIOF racyi sual
qﬁality. However, in the case of increasing the
[45%%%¢ mati on anmount ignoring the visual quality, the

i nformatign ﬁot 3 may have much information by
allo %i?i-ng OHEYHiI 1t §*¢Aw dectortdit display of the

information dot 3 and the data which is defined there
and it shows other configuration.
f0059]

in addition, using two kinds of long and short
information dots 3 from among the virtual grid points

5encirclaﬂbythereferencegridpointdottﬂanddefining

'eightvectordirections,itispossibletoxepresentfour

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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representing the information dot 3 by a plurality of
dots. For exanple, in a concentric eight directiona
vectors, 28 pieces of information can be represented

,nformati on dot 3 encircled by four
“g%?gﬂﬁg?é 4 and 2128 is represented by 16 gﬁgégéﬁgﬁﬁws

information dots of one block. [0061] Fig. 5 shows
.an exanple of the bit display of the information dot
tand oteel diatat iWbhchbfi s eefhnedghbhene.y Fi gow ShOWs e
the arrangenent of two dots, Fig. 5§'shoms t he
CaFraRde Autir eofs Fromrt ldotisy £ @nda Eign afeoShAWS oilhe-ing the
arrangenent of five dots. [0062] Fig. 6 shows a
YhS§iRr st akhhpr etbe drndotrpatienndotFidy.mBA hsva much
.schemat.ic view of the arrangenment type of six
lﬁ%f’%ﬁ“r?atﬁ"dh B¥t ellpcatigw isna Bikemst ianeiterbbrt hed
aph-angene e, 0f nine.information dots, Fig. 6Cis
ra[jschemat %:g %%%V\}%%Ofﬂggérorna‘g%E Y ayperaf itwepfeots.
ropforgmbhan d9ts.. Ak b 6D s, a,schematic _vi ew, of
t he ar%angenentc%ype gﬁg%ﬁi%%éggi%&?%?g?ﬁﬁﬁﬁoﬁ6859§?'
2§ 0p63ksEhe> motn pakh8tA ok THaW, b N B9 Rg-
~show an exanpl e that f% (4 x 4) Fn?o?ﬁ%?ﬁ%%id%fstée
inferaptdrgedot29 MD-2001C089940RETL SEROQG/ Q0018 dih 5
one bl ock. However, this information dot 3 is not
4137t @42B01Ehe cpases ahiae d 1By piléced etchar eof A €ormation

dggranged in _one block and various changes are
possP bl @MeFdloFKanpl e, in accordance with the vol une

[656£Pe necessary

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
darrangement of five dotlts.

[0062]

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

The dot pattern 1 shown in Fig. 1 and Fig. 3 show
an example that 16 (4 x 4) information dots 3 are arranged
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i nformati on amount or the resolution of the canera, as
shown in Fig. 3A, 6 (2 x 3) information dots 3 are
arranged in one block; as shown in Fig. 3B, 9 (3 x 3)

[ Lon dots 3 are arranged in one bl ogks <
“gﬂ%§%&E%4Fig. 3C, 12 (3 x 4) information dgggsgﬁg?gmwa
arranged in one block; or as shown in Fig. 3D, 36
informati on dots 3 are arranged in one block. [0064]

; I td of tt : I : I Wi
D R B ot "GOO T 67 e A B Snal oy Bt
1showety tancaxaghke tRbta1dohiPattefRe2e6e 4irR0ate e g
present invention; Fig. 8 1s an enlarged view showng
ianoexanpleclofahievhiri odisspiieyng @ the iprforimté on mlet
of the dot pattern and the data defined there; and
eREge 1l OALnIBc cand a9 eamd tax ilhanatdnyie vifewbeshenesgary
.the arrangenent of the key dot and the information
1péerrpddes] amhEnt i Brinag i oms ¢ hphit oand fotihput amsttivod as
using, the dot pattern according to the present

S]ilﬂ%?ﬁfil H9-s3fPortrédd X By anARERS LdT eb§nt ANfye ERE PG

.pattern 1 and_a neans , of_ out ting.the_information
llgn%xt‘% g]plr%%?an??rso ¥hi 5" 30t o 2007 85’4@5955 REStmation
a3/ 520064000133 4 Al A 4RI AL, £90€1¥1>wn' E!nowgf. 3¢,
words, by fetchi'ng the dot pattern 1 by a-canera as
12 hes ixage; dabamaxtdRelid 1Y A kel gLeReH 16 one block;

or as shown in Fig. 3D, 36 information dots 3 are arranged
in one block.
T0064)

{Explanation of Dot Pattern: GRID3)

Next, GRID3 will be described.

- {00651

Fig. 7 is an ezxplanatory view showing an example
of a dot pattern according to the present invention; Fig.

8 is anenlarged view showing an example of thebit display

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 cutput method using the
dot pattern according to the present inventiocn is formed
by a means of recognizing the dot pattern 1 and a means
of outputting the information and a program from this
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poi nt dot 4, then, determning that this as the
position of a virtual reference grid point 6, a line
connecting these virtual reference grid points 6 is

woshiiRehops a reference grid line 7. Then, beridReGiasss
that no dot is arranged at the position of the

virtual reference grid point 6 where the reference
grid point dot 4 should be originally located on this
dpéf @edricerrgrid line 7, extracting the dot around this
virtual reference grid point 6, this dot is
[88fdrni ned as the key dot 2 (the angle portion of the
four corners of the block) . Next, setting grid |lines
8a arfd SFHSF HRPTSent BY A&dchdmd detie divtephiorsn 1 by
C ing .the virtual reference grid points 6 each

% ot e‘?{ggt%e G U Gt it %fft%%ggflrzdalrfﬁésriegce grid

péehingsk as auviytual. grid point 11 (a first virtual
grid p0|nt).%ﬁﬁrgﬁgfgx%ﬁﬁﬁ%%ﬂﬁﬁa Hd 3o Sak BEneIc 8 hEdon
omid twinktug | de PRIAL ckLy e Jnf,or mation dot 3 to be,
defined by the distan elgﬁéhgﬁggg?Té%t o fTUMERRLNY
thes¢ ual rgoad rR@dkerddei §reyt paahed d 00681, ¢
addi tion, assumi ng that an obFique gridqfiﬁz %@ed as a
redotineeeEngribe vima ual refeneneg ghisd PRQINTSH Bt 85Ny ot
. other in an oblique direction, the intersecting point
TP TERESE D BBt i@ ogrd Wl b e tBe Virahad defipedcasgaid
po"iinrtt ubalW 31 WZQLZOO?/ 004994 PCT/ SG2006/ 000185 reference
grid poiHt- 2% e Setenane ordid geiidipoiat)4 Thewld be
oralsa searching. the dot around this virtual reference
grgislg1 po}l}%t E?LE,gtteﬁi: Olnnft_blﬂrﬁt O SFn 3 19T b ldafi ded by
ex&@%dﬂﬁﬁ@n@ﬁeaagttQ%d@ﬂéugﬂf@ éigghggakeference grid
point 6, this dot is determined as the key dot 2 (the
angle portion of the four corners of the block). Next,
Setting grid lines 8a and 8b in horizontal and vertical
directions connecting the virtual reference grid points
6 each other, the intersect point of the grid lines is
defined as a virtual grid point 11 (a first virtual grid
point). Further, searching the dot around this virtual
grid point 11, the information dot 3 to be defined by
the distance and the direction from that virtual grid

point 11 is extracted.
[0068]

In addition, assuming that an obligue grid line 8c
connectingthevirtualreferencegridpoints€5eachother
;hlanobliquedirection,theintersectingpointofthese
oblique grid lines 8c is also defined as a virtual
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virtual grid point 12 is extracted. [00697 Next, the
direction of the block is decided depending on the
direction of the key dot 2 fromthe virtual reference
' jppt 6 or the virtual grid point 11. <
“gﬁgﬂgpg?mmhen the key dot 2 is deviated froﬁgﬂﬂnmmmmn&
virtual grid point into a + y direction, assumng a
| ongitudinal direction as a normal state, the
CPAPOemEY @ idbipBini td n(a e di @cki FRNMabegkeaogpiized..
%0070 In addition, if the key dot 2 is deviated from
fid 9|1r5t%a?te¢3é¢]éinégcéh@r|Cti>tpoand>u6dmtht1rm w1t 1 wed

rgE 0i nt |nto a -y dlrectlon assumng a
rec C&ngrrdt tPRY"EL A bitdck i BemBathercattter ofot he
state, the

b deg I
ko?%Eﬁa Fé%glo %g SPﬁlnafﬁgqéﬂ%dﬁlrﬁﬁ§lﬁ@-ﬁ@%ﬁ@n¢&@ﬁ
vi®PObdil rqéﬂggtﬂgn 51§ t@ $§@ .2 is deviated from

t he V|rtual re erence gri or the virtua
[@éel;point 11 into a - X direction, assumng a
direction rotating the block around the center of the

bl ocKeby , 9@ ltegi £E6ctEbAC K @Sy BoBRr MRl &idtg gt he
information dot 3 within the block may be recogni zed.

degengh 2007 004 994 ROTI SERE0EE @@ 1850 t PUOT2h thier ¢ hetual
dot 2 is deviated fromthe virtua

enge?rte?h'gﬁl‘éggﬁw @oad}m@ ®r grh g Né nhuatlugle igh pdipdi bl . 11For
e taﬁrg)o.lb? gcvi:hé(n e %t I&o ass:lL'Iéndnegvfag!egiegztrloronntl'rlgtgltchggal
grid point intoa +y direction, assuming a longitudinal
direction as a normal state, the information dot 3 within
- the block may be recognized.

[0070]

In addition, if the key dot 2 is deviated from the
virtual reference grid point 6 or the virtual grid point
11 into a - y direction, assuming a direction rotating
the block around the center of the block by 180 degrees
as anormal state, the information dot 3 within the block
may be reccgnized. |
[0071]

In addition, if the key dot 2 is deviated from the
virtual reference grid point 6 or the virtual grid point
11 into a - x direction, assuming a directi.on rotating
the block around the center of the block by 90 degrees
clockwise as a normal state, the information dot 3 within
the block may be recognized.
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around the center of the block by 90 degrees
countercl ockwi se as a nornal state, the information
dot 3 within the block may be recogni zed. [0073] |If

woRoldipaes of the dot pattern 1 read by the%é’?%éz%@r,lmmnss
uffer, a

readi ng nmeans are accunulated in the frane

central processing unit (CPU of this optical reading
-nmeans nmay anal yze the dot of the frame buffer and nay
[@8dFde numeric val ues which are defined by the

di stances and the directions fromthe virtual grid

poi ntFWithag, ifrthbe kesspettd ve dienfioried Feprdtie 3ifemnal
rg@gf}@i ncf ormatjon dot 3. Then, these nuneric val ues
ar & "SUtputtied PPIMmE ehet dikpivayr tiwahs mihd gdienvdilcdnto

L tput _nmeans being checked agai nst the

B O T I A e ERdiig e de bl ok

afBIRLY tHe & HEESHN t.er . as an_xy coordi nate or
a code and vvithég %i gg@%nl?cn%g},‘y %6(n89f3ﬁ'§elsnage, a

cohat agicaloc kaitk & 3y Q9 F Li k correspaondi ng .t
the xy coordinate o(ra I{iﬁg}ng%dégggi\eﬁggpga@?%Ofg]ﬁjfi]onl ﬁi(’%
3 thiethénercatd anlofk theydpt patdeymy legccording to the
resent invention, mnute dots for recognizing the
(3%t dF mati on such as voice by a dot code generation
al gorithm nanely, the key dot 2, the infornmation dot
33 V\;)f F-BE45$A° PETYeSEP 006 000285 r8addmgdthlecptical

nce grid 4 are arranged i n accordance wth the
r%af%lﬁge?ee@‘ﬁnaﬁsd i e’“‘.“f‘b‘e%?%eﬂs ighovite | ArERg. bRffer, a

cem%EéﬁKE&QEe§E§%g5W¥¥¥jJé%U) of this optical reading

T TmEans may analyze the dot of the frame buffer and may
decode numeric values which are defined by the distances
and the directions from the virtual grid point 11 and
12 of respective information dot 3 for each information
dot 3. Then, these numeric values are outputted from
the display means and the vo;ce and image output means
being checked against the information stored in the
optical reading means or a memory of a personal computer

.as an xy coordinate or a code and with a voice, an image,
& moving image, a character, and a program or the like
correspondingtothexycoordinateorthecodebeingread.
[0074]

In the generation of the dot pattern 1 according
to the present invention, minute dots for recognizing
the information such as voice by a dot code generation
algorithm, namely, the key dot 2, the information dot
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a square or an oblong on the surface of the medi um of
the printed material or the like is defined as a
bl ock. Then, providing the virtual reference grid

“Rpm9h®¥@4at certain intervals on the refergpgecahichoss
litne 7 with the lines in the longitudinal direction

and the lateral direction configuring the frane of
the bl ock defined as the reference grid line 7 (the

3l Iyﬁdrsﬂws@g%@n@e @dtqt % Igfaggrféerqaﬁ%@don t%@smd nce

reference grid point e Virtua

wi€hererce Hddh PPhNhE a6 rullext, making I.ines
connecting the virtual reference grid points beach

[00&éd and being in parallel with the reference grid
line 7 into grid lines 8a and 8b, the intersecting
poi nfsofshowre igrii¢i nés 8arande8lyuilmdeftewdshaspad in
virtual grid point 11 (a first virtual grid point).

A1 pBFBY S Pdr @Wepblscmmg ahgr Ferifiage 8ot cfdmermeﬁmgmt Ré

tV|rtualt ference %r 0|nt$ 6 each other in th
BBt i PREBFIAR Phe Pﬁté%@cfﬁnaes(wlﬁfi 5F £halack.

J ﬂd }Lw@%dé% § 2 '\a%t%egi ngfegfgbgg]%' gglndcgf’% nt

econ vi rtual

c@ff@nalﬂﬁt@%aqrs e!nur;ale kQEQE:@?}tdeoﬁquut il%eh%\/lw%h ER%

di stances and the directions based on the virtual

1M 2004/ 804994 REH SE20Q6/ GRS 1 @ | 8npoihtes 11t @ﬁszll
12 which are set in this way, respectively, a dot
dipag ¢ binni sogénguatied; tR0Z8amdlpdnthetichook tbhifdndat as

pattern 1 by the canera as
the reference grid line 7 (the line represented by a bold

Iinein 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 obligque
direction, the intersecting point of these grid lines
B8c is also defined as a virtual grid point 12 {(a second
virtual grid point).

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

the distances and the directions based on the virtual
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the i mage data, the reference grid point dot 4 can
correct distortion of a |lens of the canmera, cross
shot, expansion and contraction of a page space,

wolbyRonbs @ surface of a medium and di storbé-R8:Rbsw000185
printing. Specifically, obtaining a function tor
correction, nanely, (Xn, Yn) f (Xn', Yn') to transform
the distorted four virtual grid point into the

goi Agbpan tsquar eaaad1Q0kHAGH Ngrd heeti BLOTUIAL Op, dot 3
by the same function, the vector of the correct”’

reppecmatisdry dot @otspahttaimed. s [ H878) atlkfq .t he
reference grid point dot 4 is arranged in the dot
[%37Bérn 1, the image data made by fetching this dot
patt%rn 1 by the canera can be accurately recognized
even “wién TERE idde dftead Caka ot davi hgba teAscainelaaas

' ' rtion ratio fetches the inmge data of the

e Aol 2R 80 L e B et SRS B 1 Bopof ARndoprAcet

dCHF & t Lstorti used by the c ra. In |
addi??%%?(gsgng%gg %%égﬂ%gspﬁgé’c nerg ?@ggs tHRafracen

araf ddre: gott paht 8Ny higs, Ganer, cur
recogni ze the dot pa%?g%nsif. Foégb égﬁgfs%oﬁégkﬁcﬁiaﬁ

a Tedhenkeyndod iz tisr @i 6ot o@r pangedin Py asglhstanceand
a direction wth reference to one virtual 35 WO

o bx(F0i7) DD 99 4 PCTA SG20 6671000485 c gyt b , paiante 111, | pLAf edn)

_at % substantially center of the wvirtual grid point

- %iﬁ & arfanded 9 F e etesnghhar diThios t dcbyf clot @i rsual

r.epresentative point of the dot pattern 1 for one
grﬁ%ﬁ@fﬁ#ﬁnﬁﬁﬁﬁﬁ$ﬁ@ VeI URAL BfVERE ERfborERIoRting the

" information dot 3 by the same function, the vector of

the correct information dot 3 is obtained.
[0079]

If the reference grid point dot 4 is arranged in
the dot pattern 1, the image data made by fetching this
dot pattern 1 by the camera can be accurately recognized
even when the widespread camera having a 1lens with a high
distortignratiofetchestheimagedataofthedotpattern
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

byadistanceandadirectionwith reference toone virtual
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dot groups . For exanple, the key dot 2 is deviated
upward fromthe reference grid point dot 11 at the
center of the block of the dot pattern 0. 2 nm by O.

“ﬁ)mﬂoﬁggordi ngly, in the case that the inf)?l‘ﬁ@%ﬂb(ﬁd%mss
0 romthne

t represents X and Y coordi nate val ues
virtual grid point, the position separated fromthe
key dot 2 downward 0.2 mm becones a virtual grid
gpaidnpofiatcadr didtait: P ity .suPVeyet a1t S MBS IC the
value (0.2 mm is not limted to this and it can be
VeH&ngdd k hdaociondarice svht hahbbedsiza rofthhguhlaack a@fhis
the dot pattern 1. [0081] The information dot 3 is a
k88t 9P6r 2r ogn¥r ePmE S evdrd tourse | wé Dntrad Fonhel dofi gatt2rn
;8 IS infgrnation dot 3 is arranged around the key dot
WhiodF PLOogk EFPeseimtIve opoiumit afdt hekingorhetion
encirgcled by four yirtual grid points 11 (the
A T Ll § Pt . o 67 e 21k & DA g e
f2&m( Gnd, Vit oL oint) . this information
dot %B?s§§rrané%g£d¥§%ﬁe£8%8%pgfﬁt]‘ é%?e%%ﬁtgan%?rtﬁg

tveotarc WsEnt d A8 tvh 4t Hakn G | b . as
poi nt. For exanpl eg,) t hi sn%f%rrnﬁrélcaﬂts{]gnzé‘%?' Sﬁfgéﬁﬁﬁngiy

iendig etk yhdbeclvé ringd rgat dopokBtS31de R st S and
shown in Fig. 8 the dots separated fromthose virtual
Y frerpbnate velares 12rbyp @h2 nmhavel agdiikegid on: angdha
36, WO 2007/ 004994 PCT/ SG2006/ 000185 I ength
PGapr SBnEER B e Leemotheskevhdptt Res wiotsrdr 8.2 mm
beﬁf&ﬁa@geg i n %xgaglé directions rotated clockw se 45
egrees”® By~ gfeks PBPdpridseito¥RiBa i teifons?)
 However, this numeric value (0.2 mm) is not limited to
this and it can be changed in accordance with the size
of the block of the dot pattern 1.
[0081]

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

grid points 11 and 12 by 0.2 mm have a direction and a
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According to the drawing, it is possible to represent
48 bits (3 bits x 16) by the dot pattern 1 of one

bl ock. [0083] In the exanple shown in the draw ng,
wdwotligeare arranged in eight directions berscaoos00018s
represent three bits, however, it is possible to
represent four bits by arranging the dots in sixteen

ldireiﬁ}tjions not being limted to this and it is
SOACLUS SRR sk ¢ dusy tisdiveictatd ,os® thatbehayai dabk e re

[ 4 Further, in Fig. 7, in the all virtual grid
aﬁ%i%%t ed 1Ped 9 GLRRIGoP v E Ot tardk ahgedtwats & B dendrees

bRoignmt ifion. using this virtual grid point as the
gtart mﬁ%é%ghgﬁe5gpgeﬁﬁﬁ$gt%BFelPmﬁ%xito this, the
[ooBenmati on may be defined depending on whether or

not the dot is arranged on the virtual grid point.

For exampt®ingftbhendotyi s, aLanged; on the, virtual

- grid point, the infornation cgh %g &gfﬁﬁﬁ%ﬁl%£e"¥m,

repdeskntthe 8dBt. tiss (306 1a7d anged an t intual, . gri
oint, the information can beqde?ingg égt"ggﬁteﬁangFf

°1¢ P&ogkeferable that a dianeter of the information

[¢§§3§ or the reference grid point dot 4 is about 0.1
7 WD 2007/ 004994 PCT/ SG2006/ 000185 in

cons?ﬂ&;ﬁtion of .a visual quality, the accuracy of

prin R Fé?ﬁ@é@1ﬁ§%¥$éﬁéﬁhﬁuﬂ#@y}nafréb@ldbt@namh
aﬁk&@@@ﬂainaggghqe3y¥éé%qgggg£gakggﬁg§gkt[éﬁfgé bits,

however, it is possible to represent four bits by
arranging the dots in sixteen directions not being
limited to this and it is cbvious that wvarious
modifications can be available.

[(0084]

Further, in Fig. 7, in the all virtual grid points,
theinformationdotisarrang&jattheendpointposition
usingthisvirtualgridpointasthestartpoint,however,
beingnotlimitedtothis,theinformationmaybecmfined
.depending on whether or not the dot is arranged on the
virtual grid point. For example, if the dot is arranged
m:thevirtualgridpoint,theinformationcanlxadefined
as "1”, and if the dot is not arranged on the virtual
grid point, the information can be defined as “0”.
{0085]

| It is preferable that a diameter of the information
dot 3 or the reference grid point dot 4 is about 0.1 mm
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In addition, in consideration of the necessary
i nformati on anobunt with respect to the inmge pickup
area and m sconceptions of various dots 2, 3, and 4,

wiol20d 004004 €f €rabl e that the interval betweenpdh&2006/000185
reference grid point dots 4 is about 1 nmby 1 mm In

consideration of msconceptions of the reference gri d
point dot 4 and the information dot 3, it is

ipr efcersaibd €r 4 babnt Be devii atizan ﬁli@ key dgg
about 20% of the grid |nterava|q %7 £ C%—‘fa%y of

Ppieftewaliite newgtedthet d nt rasd r b@ﬁ&\&@ﬁyt,hgsrelgaflgrtqajﬂ oTe'S
dot 3 and the virtual grid point 11 or 12 is about 15
3t 623 DR of 2 fet HEspatdaietaveght ahé zadjiacent  vi rt ual
grl% points 11 and 12 because if the distance between

qu iInf or mation dot 3 and the virtual grid points 11
and |s ST Qrter than this interval, the dots are

easi Iy seaht 5308/ | Afg& B GLRE BRI PRe dotish aree RAFERY Y
1§%%@ma§§xﬁpgmg9&ﬂpagkgrn?épegQ %ﬂ%&%?ntrar gﬁé&gp area

di stance between t mat

andr gk o@idedh 00 M) So £ 13 geg t hi
[ ntervgl ﬁi} is di f?fcuaéa@tugszld 0%1 %hegggtﬁésitthels

P¥ﬂferﬂtﬂmnﬁhdmttBehﬁNtégval M@@%@%nﬂthgcké9@§%nce grid
character centering on any adjacent virtual grid

PHBRAt §0LF dnd s12bdWO8B] mB8bWO12@@7/ 00499 nsideration
J‘%DCT/ SG2006/ 000185 Flg 9 shows the reading order of
HE § TP OF RREEOR Sdef Bhei rAER reme dlgodkd panichtt kit 4 and
e C|r | ed .nunber s % the draw ng nean the areas where
5

& TS e S A Odot s 14 2F @ Tk ampes Ak heidevhaption
oﬂrﬁﬁepQEQtd%¥ %DQu§Y§£¥u¥I O%wof the grid interval.

[0087]

It is preferable that the interval between this
information dot 3 and the wvirtual grid point 11 or 12
is about 15 to 30 % of the distance between the adjacent
virtual grid points 11 and 12 because if the distance
betweentheinformationdot13andthevirtualgridpoints
11 and 12 is shorter than this interval, the dots are
€asily seen as a large block and the dots are hardly seen
as the dot pattern 1. On the contrary, if the distance
.betweentheinformationdot:3andthevﬁrtualgridboints
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




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

(1) (this nmeans an encircled nunber "1" in the
wl D d@oand the sane applies on and after) woigdrooddoss
the center of the block. In this case, for exanple,

the grid interval is 1 mmand three bits x 1, 625 = 4,
875 Dbits is represented by 4 nrmx 4 nm [0090] In
Fig. 9By  af tgrowas raingi ngad hegi afdemrabifophdol 5 Fold)a ti®bn

d%ﬁ) in the rectangular area in the upper left of the
otk” by LBt S ¢ Pk a 3 hditaudintlr di e@otimdme r s hien the

inf ormat i on ts (5) to (7) are arranged at the
dir%t""’er’“sqec‘:“t"'ua‘rﬁlggg 5i ﬁ&?%“f YR Shéhiez SRR T Yerddeal3 are

FA ' . 9 n Fig. 9C . after arranging the
afitalgdd MRl W ‘]‘%‘ﬂi (& 190 thty Pt SREGVar iaites !
gikfdt be uppers | eft o 8E€w¥%¢¥°Ck by rotation in a

| ongi t udi nal direc?ion, the information dots (17) to
[p@Bplare arranged at the intersecting points of the

hori zontal and vertical grid I|ines. [0092] 39 WO

2007 FO04 834 RAE SG2006{ 00455 (T gro 102 Shoysealrranged
exanple of the bit display of the information dot and
CtPekHars wrPeRdi 61 Hetl misl nevere aandn ciitr cShons vaidey 1~

1r§qcr}‘f1el %rraav\trir?g'a gotggel same applies on and after) which
is the center of the block. In this case, for example,
the grid interval is 1 mm and three bits x 1,625 = 4,875
bits is represented by 4 mm x 4 mm.
[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 {3) 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 arrandged at the

intersecting points of the horizontal and vertical grid

lines.
. [00927]
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In addition, using two kinds of short (the upper
stage of Fig. 10) and long (the |ower stage of Fig.
10) information dots 3 fromanong the virtual grid
w4004 1, 12 encircled by the reference gpifs@RbdMooiss
dot 4 and defining eight vector directions, it is
possible to represent four bits. In this case, it is
desirable that the distance between the virtual grid
poi ntsi aadjidcentows @anl er@epIone i $habeute 28 & 3P Y and
.the distance between the virtual grid points ddjacent
LREOERIHON gt Aodabbet dats vhi2® ¥ Heweveld thhkee and
.central interval between the |ong and short
T nf OPHEL PO Yot €oBE L gupréfiemabl y | onger than the
[ggg ters of these dots. [0094] It is preferable that
the information dot 3 encircled by four virtual grid
poi n 12 1.s one,dot. in consideration of a visua
qualﬁﬁy%aﬁaﬁ%éﬁﬂ ?%l?ﬁetw8a§éngﬁiQﬁw%ﬁﬁﬁFg(Fh% upper
st&adorsmtaan, j in e L sua ual it th
Thormati on dot” 3 my aver otk of kabro oy e 10

i nformati on dot 3 nay e nuch 1n

irgfdocating ape it HrmONSnde t@ﬁeaeqrtru%%e@girﬁipgihbs

information dot 3 by a plurality of dots.
Lloxdplegic i mc hedohgehhei gegieghin ol retd el n¥egber s, ang
d %%Fg{eces.of i nformati on can be represented by the

S Mat F oA §otv e tenei dtr edtbpnfsqurit ef er epse igrlied to

réggégéo ?D 2007/ 004994 PCT/ SG2006/ 000185 4 and 2128
s Tept edeted iHy® 16 0t £8d$ 6F sienf bEnhe idmsidabieothat

' - 5 Fi.g. 11 shows an example of the bit
th%?g%?ggﬁg egﬁgngen He f%rtual grid pggnts 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
tharn 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 amouﬁt ignoring the
visual quality, the information dot 3 may have much
information by allocating one bit to one vector and
representingtheinformationdot3lnfaplurality0fdots.
For example, in a concentric eight directional vectors,
28 pieces of information can be represented by the
information dot 3 encircled by four reference grid dots
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information dot 3 and the data which is defined there.
Fig. 11A shows the arrangenent of two dots, Fig. 11B
shows the arrangenent of four dots, Figs. 11Cto 11E
wiwdoes arrangenment of five dots, and Fi gpctd&osds
the arrangenent of seven dots. [0096] Fig. 12 shows

a nodi fied exanple of a dot pattern. Fig. 12A is a
schematic view of the arrangenment type of eight

4 At ek 3 Hnielorep8epantiee byocks dil@ced2Bfi SnFormation
el ngﬁéic view of the arrangenent type of thirteen

nforfrat PBR 84P§X3 in the block, Fig. 12Cis a

(9% tic view of the arrangenent type of eighteen
information dots 3, and Fig. 12D is a schematic view

of t he; [r@pgﬁﬂggg type of forty-one infornmation dots

3. [066%] The a 06%1§%§%$9%ﬁx9 St pdrite i s Lot ithe

ifkit@rmbt odW 9.3 Y50 exanpl e_that 25_pieces. of

i nformation dots 3 a?ﬁhigiangggﬂ%ﬁgoﬁ% %?Sg?9d there.

FHOWeVER s hichisS t hiend OF §84 £ B nG0L £ 3 4 |t QLhe
case that 25 pieces t eregf are 5?9§2§édtgh'gﬁg§SP8§w

thfce yarngesecianges ouar Bopessiriles . Rarc @%AMRIE sHdY +he
accordance with the volune of the necessary

2Y h# BPRES "GN Shotite ofothe rmesbhl Tt donl16f sthe:<angs a,

hown iin Fig. 12A, 8 pieces of information 41 WO
a%%%§?88f§§4 TEED0BPOE0155 dots 3 are arranged in

[ P0eg bl ock; as shown in Fig. 12B, 13 pieces of
i nformation dots 3 are arranged in one block; as

AR AR T LA .
Fig., 12A is a schematic view of the arrangement type of
elght 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
viewcﬁfthearrangementtypecnfeighteeninformationdots
3, and Fig. 12D is a schematic view of the arrangement
type of forty-one information dots 3.

{00971}

The above-described dot pattern 1 shown in Fig. 7
and Fig. 9 show an example that 25 pieces of information
dots 3 are arranged in cne block. However, this
informationdotBisnot1imitedtothecasethatZSpieces
thereof are arranged in one block and various changes
are peossible. Forexample,inaccordancewiththevoiume
of the necessary information amount or the resolution

ofthecamera,asshowninFig.12A,8piecesofinformation
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e

pi eces of information dots 3 are arranged in one
bl ock. [0098] (Explanation of Dot Pattern: GRID4)
Next, GRID4 will be described. [0099] Fig. 13

“Eﬁﬁg; hﬁflly shows a dot pattern according %%ﬁ*%ﬁ@ﬂ%UQS

ment of the present invention. Fig.
dot pattern of 4 x 4 grids, Fig. 13B shows a dot
pattern of 5 x 4 grids and Fig. 13C shows a dot

dPatst 8r Bre0f 1 g dg hdgne[B%g%% L1 Fh% i34 gg n 128,

first, provi erence gri Finés ™73 6

1bq1s1@@@ts af ﬂhff@%la&rlcﬁmo% svﬁ%tﬂecékra%gre%{:ih%e block;
conposing a square, virtual grid points 13 are

aar saoged iat Kiertaincj nierygaksew OF N dHer8guab8. dots 3
[0101] Further, the reference grid lines 7a to 7d and
aFﬁearvﬁm@@m igy ichepdilnic 18 @r eamothpwint edrag .algage 41

pace a, medi um space) in practice but they are
P%PFFﬁaP yigéprmgpdpradiodigdnesie af rehg adbt mpantebh ootk -

[gg ge nenory of a conputer or upon reading of the
? ggttern. [0102] hbxt the reference grid point

por) SRR D66 1BE 0, b Zf‘f’*?%é?“?%ﬁma. ts 14 on

the wRRAT, aﬂglb@mggllr%fer | I|nes 7a and 7b in
a lateral direction. Cﬁ?§ xt assuning grid line
[Basamd 8b in horlzontal

Fig. 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.

F0100)

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 memoxy
of a computer or upon reading of the dot pattern.
[C102]

Next, the reference grid point dots 4 are arranged
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and vertical directions connecting the virtual grid
points 13 each other, the intersecting point of these
grid lines 8a and 8b is defined as a virtual grid
[ in the sane way. [0104] Next, by ' <
W@%g&%’}mﬁn informati on dots 3 having the d?é{’%%@gee]dgﬁu
the direction with reference to the virtual grid
point 13 for each virtual grid point 13, a dot
opattther nvist gebegatedpdigiders 6A Ehg. ubder 0084 lower
information dot 3 is arranged for each virtual grid
rpéeAe S JrIdS]indgs gla 184d showsn thel eseat hat rbBe ion .
rmati on dots 3 are arranged with four grids in a

i.nf
[Péﬂgﬂtudinal direction and four grids in a latera
dire%fion (4 x 4 grids); Fig. 13B shows the case of 5
x 4 ¢ritls: FHURLEY 93¢%SHdNe ShenhdP ofneharizontal
i gs;.4r:espectjvely. [0106 Fig, 14 shows the _
O SR NS R niit k0 3¢ B e o uer g
péehtnedsi glhe di ti 0 inf.or mat i pn, do
ar ound theavirtué%ﬁg?ig %o%%%gﬁ§?ﬁﬁ%nqrﬁ%lHFa 'ngFeﬁf
gaidanjhag theahalop nas i Qe dobg 49 £t 0hr 86LIHOPS: -
rotated cl ockwi se 45 degrees by 4§§Jg§r%%gh4gggé)ﬂglnt

13007/ 004984 1RCTH 862006/ 000185 with reference to the
rid line passing through the wvirtual grid point, it
[T5Obbssible to define eight kinds of information in

tota &%OO to 111 in a notation system of 2, three
bi t sY€*ts by arranging one or two information dots 3

having the distance and the direction with reference to
" the virtual grid point 13 for each virtual grid point
13, a dot pattern is generated. Further, in Fig. 13,
one information dot 3 is arranged for each virtual grid
point 13.
f0105]7

Fig. 13A shows the case that the information dots
3arearrangedwithfourgridsinalongitudinaldirection
and four grids in a lateral direction (4 x 4 grids}; Fig.
13B shows the case of 5 x 4 grids; and Fig. 13C shows
the case of 6 x 4 grids; respectively.
[0106]

Fig. 14 shows the definition of the information dot
3 and the value is defined in the direction of the
.information.dot 3 around the virtual grid point 13. In
this drawing, by arranging the information dots in eight
directions rotated clockwise 45 degrees by 45 degrees
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[0107] In addition, in Fig. 15, by having the
distance in two stages clockwise, it is possible to
define sixteen kinds of information in total (in the

“ng?%%§ﬁisysten1 of 2) nanely, the infornat£€ﬂ&9%mﬁﬁggb

four bits) . [0108] Fig. 16 shows e case
that a plurality of information dots 3 is arranged on
a concentric circle around the virtual grid point 13.

w Byn debicai @glctdé;ecop@ﬁét N4as i nk’ Qlﬁ CLB riohigh daie

t her eon and f1ning e positi 0" when there

viﬁt@@ldﬁﬁlﬁﬁﬁiﬁ@@,J&:th§osgaﬁlﬁﬁtgeﬁé3@ﬂe éﬂgﬁ&h@inds
wor ds, is possible to define the bit informtion

of:lmx:ﬂ@msaetmhhlmhmml (@as) ticomed ihnaanotesticalsystem
direction determned as the first bit. [0109] Fig. 17
okhowsthheecddd shat there are two concentric circles
and 16 bits can be defined. Thus, it is possible to
[e4The the vast anounts of information with respect
to o

t i,d t 3. 110 Fi g. 8 | .
expl Ha?%&§%&P§V;FGTB?bPu éﬁ%ﬁbﬁ ln?e%ﬁ?n%ﬁ%#%ﬁ%gofn
|
B e B e L ST T
kiRl %?QQI@EQQQ[%.%lCﬁH & M £ O ( 8 CORKERIGEM L UM Etem

and the dot pattern is as |IIustrated in Figs. 13A to
ofl3C, i BE ite& infFOLhdlk ilom &F 0.0 0IBA: 1at1 T i(EStur bits) .

readi ng the information dot
[0108]

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

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

[0110]

Fig. 18 is an explanatory view for illustrating a

reading order of the information dot 3 by an optical

reading means. In the drawing, the encircled numbers
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for each virtual grid point along a reference grid
line 7c at a left side in a longitudinal direction
(the encircled nunbers (1) to (3)), than, the virtua

r pnts 13 on a next grid line 8b in <
“Q’fr‘%gﬂ"‘t"%g. nal direction are read by rotati on 1f7 Gzr%%t“}(wmels"

above (the encircled nunbers (4) to (6)). Thus,
reading for each virtual grid point 13 is carried out

akB 8@d®Fod UldnvdRecheaduip S HAFN YL doks
carried OJ% by ro?gtloﬁ f?o%% left of theéggfg F?ttegn

ibnathe Jlongt ¢ adeaakindirrieGd i arBa i fot h8CcARV S ractice.
expl anati on, however, it is obvious that the order of

[Phéldrid for arranging and reading the information
may be arbitrarily set. [0113] Fig. 19 shows an
exanpi'e Fiffat 18Re REYTHEEL2 Feadangahyedi vhorhe biiatt dalt
?rld go int 13 on the reference grid lLine in place_of
c 3 PeY?sﬁEéagrEHlBoPﬂf-né'lof‘lﬁng Fheekey eastes 92 igh d ine

h d
TR o o o e e L1 g i ke ey P
elp@mu%ra %funaogféerfﬂcsogrhf {,h@%gglta t[%léirtﬁxlt g%a%

key dots 2, the direction o e ern can

paehtBad cda N&EQQE/@Q&Q%b%ﬂa%&@&@égg%%i di@éé%]lon

Fig. 20 is an explanatory view illustrating a reading
anetrieed b tdie ¢ héorfirain dhedtdode Ay HiseAgiacldd HehBRES
met hod. Hereinafter, the nunber surrounded
{(4) to (6)). Thus, reading for each virtual grid point
13 is carried out in series.
“““ [0112]

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

.£Ull3]

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

[0114]
By these key dots 2, the direction of the dot pattern

can be defined.
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by a square in the drawing is represented by [ ] and
the nunber encircled in the drawing is represented by
(). [01161 In other words, in Fig. 20, the value [1]

' sented by a dlfference bet ween t he -
Wtq'izémﬁflﬁ) %ﬁ %'é"f}%%'z%oa%ooma

ormation dot of (4) and the value o
information dot of (1) in 4 x 4 grids. [0111] 1In the
same way, [2] can be represented by the difference
(hettwgen (5) and (2), and [3] can be represented by
the difference between (6) and (3). Further, [4] to
[12] mire. represeahed gl 4iee SAGEvIRY: ﬂlqlt@ﬂraunbsa
possible to represent [1] to [12] by the difference
rbéﬂW@@1mdﬂhd®lbﬁmthgIuﬁﬁuﬂmﬁtbﬂnddbﬁ 3 ALY ihd] a
4 - (1) [2] _(5) - (2) [3] _(6) - (3) [4 _ (7
:Lf@g)ren[cﬂ me thg)d - (I—@re{r@@fte(:g)the(r@;mb@f]sur(:i@)ided

46 WO 2007/ 004994 PCT/ S&006/ 000185 [8] =

THj2Ee (ep)the cawing)is seresertey by k)] m the
n&%%gr encircled in the drawing is represented by ( ).
[0116]

In other words, in Fig. 20, the value [1] is
represented by a difference between the value of the

information dot of (4) and the value of the information
dot of (1) in 4 x 4 grids;
T [0117]

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

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

difference between the following information dots.

[0119}
(11 = (4) - (1}
[2] = (5} - (2)
[31 = (6) - (3)
(41 = (7) - (4)
(5] = (8) - (&)

[61 = (9) — (&)
[7]1 = (10) - (7)
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[12] _ (15) - (12) By using such a difference nethod,
plural different dot patterns can be generated with
respect to one true value so as to inprove a
[ [0120] (Explanation of a directio [

“%E@E%Ph¥%e above-described Figs. 1 to 20 na?ﬁﬂ@&ﬂ%Qmmms
explain an exanple of a dot pattern proposed by the
i nventor(s) of the present invention. In the

I3 IFowi k) expk@hation, the case of defining the
di.rection of the block by the direction dot w thout
[3di mg e key (8bt 2 will be described in detail.

[gg 21] , Figs. 21A and 21B show t he exanples that a

[

ecti Pdot (89} s arranged on the prem se of the
dot pattern in I D1 described in Figs. 1 to 20.
[[0122] (%{?thiéle anple, the information is defined

[depending on. hpy,to deviate the area surrounded by the
reference grid point dot 4 fromthe central point.

Accor aglity 4 en b REFRLION. AL cF 0N b anr anged. on..

the all grid areas, however, i réction i'S
dafrrpagedrasl yaonbd ek <iL00$ Mt&:eﬂé@%ee&i doap8aS £ rhE
WO 2007/ 004994 PCT/ S&006/ 000185 [0123] On the area
Vihe? esphasditrectimnodet a2kdcimrtyanged, the direction
[ggé epresents the direction and the information

%é positioned deviated in the horizontal

(Explanation of a direction dot in GRID1)

The above-described Figs. 1 to 20 mainly explain

‘T TTEnTerample 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.
[G1l21]

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

[0122]
| In this example, the information is defined
depending on how to deviate the area surrounded by the
reference grid point dot 4 from the central point,

' Accordingly, the information dot 3 can be arranged on
the all grid areas, however, the direction dot 21 is
arranged only on 3 x 3 pieces of center grid areas.
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and vertical directions fromthe central point. In
other words, in Fig. 21A it is known that this bl ock
is upward because the direction dot 21 is arranged at

. ,tion deviated upward (a + Y directj <
thoﬁgo@gﬁ ler. In the case that this directi 0%813%?;0%133
arranged at the position deviated downward (a - Y

direction) fromthe center, it is known that this
[DlLeck is downward. In the same way, when this
direction dot 21 is arranged at the position deviated
to tWe tektafaa-wie dérecs iddn)e df Do tder 2qeRkelrrkhigks,
known that this block turns left, and when this
thpr dérest idot Pati senrearged athe heipesittiioon ateviated
.to the right (a + X direction) fromthe center, it is
f“&ﬁ%maiﬂﬁ&?‘ PRE&IPBER tEGNES ARyt gDiR4thelhprizontal

iti,an,_in.the grid area other than the direction
arg‘gtq eijlt, ‘i%ieailﬁfe&r 1A TS HRe Gt 13! Rekindy  tieother
Lhecti .dot vi ated_i,nt o _an .ohlique direction from
WS AP Zilay hCee AT L B e S a8

bd & 0F SBIH O 1i 15 FESEHI bed 23S ;ab Ft F o
expl anati on thereof is hé?éﬁ% %ﬁgﬁﬁégfi 15@ Position

deRurd hed, usuelda (gr kdvageachavidng a.Mhfefetenter. 1n
directional standard fromthat of the other grid areas
tifg QA 20074 0071994 PCTLSEAROH/RA0LA5 i  ther g bddaseathe
where the direction dot 21 is arranged) defines the
PRkt rdehéadiecdectavsrvafdt he di Yedtiremtdatn) 2r whenhe
direction dot is arranged at its center, and when

e di rect 0 nge .
thi s grid* &r 8°HAVFAG St hB1di bt erént s dieervpsdal In the

same way, when this direction dot 21 is arranged at the’
position deviated to the left (a — X direction) from the
center, it is known that this block turns left, and when
thisdirectiondot21isarrangedatthepositiondeviated
to the right {(a + X direction) from the center, it is
known that this block turns right.

[(0124]

In addition, in the grid area other than the
direction dot 21, the information is defined by making
the directiondot deviated into an oblique direction from
the central point. This method of defining the
information is described as above, so that the
explanation thereof is herein omitted.

[0125]

Further, such a grid area having a different

directional standard from that of the other grid areas
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standard is arranged in the other area of the bl ock
(the direction area) , it is possible to define the
direction of the block due to this arranged position
wWd R6804do@ Fig. 40). In addition, providingpgtNERbsn00iss
grid areas having the different directional
standards, the direction of the block can be defined
due-to its arrangenent node (refer to Figs. 34 to
(3P I & Hese cdwese ot ydbyeat kangiing 2thesgairdaagea)
dh V|n%1the different directional standards, the
§ireds hsoPlord Broskecdhrse tdem nédthsodt matk titon idet
>Rhot hgh (yave Eo conformthe information dot 3
arr ange This bPPad%Fe’as 2F TIRI YT radc titoh cen e and
W c e escrl tail la 0126
plgil-i}slﬂnt%y tz;grl?%(\f{]mg%}r:]ggtﬁ YiAtor mﬁlcgﬁ%SFe@tl r?gjtlﬁ%c iona
shenbaent ak apdaugeld ¢al tﬁé&?@ﬁé?r%?ré’é‘ f‘%hde' ?%tclkorEth
area and arranging the information dot
dobkrguen dirkeqt,i of 08 ﬁb@s@bﬁ%rt@r§@§1n@ntEQQ§ir§9@9%n
Eroperty of the reference grid point is not
&dre biloatk Jeeatse h nore fndde poaf e ens e 8§ & RQJ Pt g .
?ots 4 is deviated due to the key dot 2. Therefore,
b i sTRozdfbitdomy sinmtidyngt heureddiong dlgosi s b ong
tﬁqudg% Eattern In addition, the information dot 3
can SFFRfgdd recttonal atppdardisedtiorbreation of
n of he. block can 49 WO 2007/ 004994
tﬁg]g;lst'égée%%#‘ 6’8’0@% $ Rt WPERGRY WoRp b e gre fer
+d nfi §m13@ o] r eyen when the direction
dotq521 i's gl??aﬁﬁégd ﬁ EHSE rré%g’telsdn & B JEtE ARat By

~~ tHdgraAmDiNG 2 6f vdeNg ahlemffé%h%f&ﬁ@&{éhaﬁ%{gnﬁ%s,
l ength fromthe central point)
the direction of the block can be defined, so that it

is not always have to conform the information dot 3
arranged at this grid area to the direction of the block.
This will be described in detail later.

[CGl26]

Thus, by arranging the information dot 3 in the
horizontal and vertical directions on the direction area
and arranging the information dot 3 in the obligue
direction on the other areas, an edqual space property
of the reference grid point is not sacrificed because
none of the reference grid point dots 4 is deviated due
to the key dot 2. Therefore, it is possible to simplify
the reading algorithm for the dot pattern. In addition,
the information dot 3 can be arranged as it is in the
direction area, so that the direction of the block can
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and the information dot 3 can be used also as the
direction dot 21. [0127] Fig. 47 is an explanatory
viewillustrating a determ nation algorithmof a
wd JofGdokgalp dot and an information dot. [Olz%T/sé;JRl@@oomsb
determ nation of the direction dot 21 and the
information dot 3, the follow ng procedure will be
carrled out. [0129] (1) s = hlO - 121 is cal cul at ed.
PROESEF N withaal satklfiisicat ctatedrorh@i3bh (3 .
is calculated. [0132] (4) If s - t is not |ess

FPﬁ%ll?ef 'pFEGet EPﬁPn’é}ae\Fb}M%ctpontﬁetoRﬁ iiss adetergdadied he
and if s -t is less than

| nf or
lhﬁé’gg}% Stersih v%‘F‘génEd bie thst aneuret of ninedatd on
fPSmar:_l‘pé E@ﬁtt'r%%’];ggint[&]l?sggr\% cl %I?%Stlollﬁ gglnn]: rtahlepgaii?:) ;

of Fig. 47A

aRCEH(R2A06/ I
Ty st aok® bk d e il geidt snpdtraction

déf BiLmati on dot. [0134] In the case of Fig. 47B, when
s -t =110- 121
[0127]
Fig. 47 is an exXplanatory view illustrating a
determination algorithm of a direction dot and an

information dot.
[0128]
Upon determination of the direction dot 21 and the

information dot 3, the following procedure will be

carried out.

[0129]

(1) &8 = [IO — I2f is calculated.
(01303

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

{(3) s — t is calculated.
[0132]

(4) If s - t is not less than a predetermined value
P, the dot 1s determined to be an information dot, and
if 8 - 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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-1 13 - 11 1 =0, 0 <p are established, the dot is
the direction dot. [0135] Further, the value of p
can be arbitrarily set and it is preferably around

wbdofdoxslh 2, however, this value is not |ipgteshobdoooiss
this. [0136] Fig. 21A shows a bl ock formed by nine

pi eces of grid areas (3 x 3 =9) and Fig. 21B shows
an exanple that the blocks are arranged two-by-two in

=t he oher irzdnt-al] Tand Melrtd cladg direstiongy [0237] & gigge
22A and 22B show the arrangenent order for “each gri
caFal ldfshare itfordati as dote 3 cHsrespandi RIBt 1o Fi gs.
élA and 21B. The arrangenent order of the information
(44843 is not limited to this. [0138] (GRID3:
arrangenment exanple of direction dot) Figs, 23A an?
23B dfowh&asm e it t b7 ®i rebepon —dot =211ps- 12 -

plied_t he other dot_ pattern (GRID3). [0139) In
| PP A Dt R v abb S erls ek ARGaLs therhir et oan
détrrounded by four reference grid point dots, 51 WO
2007/ 004994 PCT/ S&G2006/ 000185 however, in GRI D3, the
[dnE®Bfmation dot 3 is arranged also at the position of
the reference grid point. In this exanple, it is
possFBlré hiexr ,athange luke odi pe€thOhe dOtb2drarily set and

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

[0136]

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

areas (3 x 3 = 9) and Fig. 21B shows an example that the
blocks are arranged two-by-two in the horizontal and
vertical directions.

[0137]

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

[G138]
(GRID3: arrangement example of direction dot)
Figs. 23A and 23B show the case that the direction
‘dot 21 is applied to the other dot pattern (GRID3).
[0139]

In GRID1, the information dot 3 is arranged in the

area surrounded by four reference grid point dots,
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wi thin the bl ock focusing on any reference grid point.
[0140] In Fig. 23A the reference grid point |ocated
at the lower right of the upper left grid area anong

wiba0gtfeRs of grid areas (4 x 4 = 16) is def
the arrangenent place of the direction dot gﬁsggﬁiﬁmws
the direction dot 21 is arranged at this place, at

the positions rotated by 90 degrees around a center

24 of thi | 3 3b 23 di ' d
o e anct™ 68 a5ver RenbBEPFNRa o1 APt oht GBP A 500
PR gLE LI T B 8100 e gt ot

eJARPEEOr 81 1S d ShBePOSSADPF LMY thatal Rectdbheabiton
of the block cannot be defined. [0141] Therefore, at

witieinetiee entecyr £ dcpeiinly etnham t kaft e ddtec arg angepent t .
pl ace of the direction dot 21, the information dot is

[Gk4@hged in the oblique direction. Thereby, it
becones easy to search the direction dot 21. [0142]

In Fig. F23A, 233, Shiefiokerenge gRils BIdAK i uphafdat
L MR L e
o oA S LB LR g Ch3
pldEsent enbogi pEAL 118 Atk ki t 66 &P dfidtgdfection dot

direction of the block is defined at the dot position
21 tiseld s r agle @Sa s hoMbsi plhbkies drawhrRgpddiGcions rotated
by 90 degrees around a center 24 of this bleck {23a, 23b,
230);_Eﬂémafgeétign déEriz_;annot he determined 1f the
information dot 3 is arranged in the same direction as
the directlon dot 21 (the horizontal and vertical
directions). Therefore, there is apossibility that the
direction of the block cannot be defined.

[0141]

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

In Fig. 232, 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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direction of the block can be al so defined by
arranging the area where the dot is arranged in the
hori zontal and wvertical directions at the upper |eft
woob Bedd ock itself. In this case, it is nNptr@&NeY&oiss
have to conformthe dot arranged in this area to the
direction of the block and it naybe arranged in the
right, left, and | ower directions fromthe reference
gri dHesiamer THuss dresemanghingdihentateanber 1defitrRidngo
the information in a different directional standard
UF?BnFPﬁedétrﬁ@rti'iQﬁ ot frathenbdoc k3 is( alediyeed i @b Bheadot
a. in this direction area 21a, the information dot
p%s%slgpréﬁiﬁ} n AHe ASr PEGWRIimnkhigefrpgding, the
n eren id point, and in the
dg#.%gegggl ?26 ée%%?%%s%%’?ﬁ?faggap]o?%td%?l?ﬁg Byidrrepeing
thd dhe f s.th nce ol nt e
o e e P A Ber et r R bl hg Phfog el ana

verietes By nest 1 §RS il ORI ide 1%'fﬂt%n (}%ﬁaﬂié%eitwff .

direction of the block can be define
Invdridiss dds¢heidifechbonzlanga 2bad & AdAHESmatnENgot
upper left, this block is upward. In addition, since
2Rt g ¢ it itoni ofa téwe thh ditke ctnan‘e@’eldﬁfoﬂedh@r%yoak the
arrangenent place of this area (the direction area
1tHay b ?ﬁEaPﬁFGIr%FP@nrH@@tB Isfftheod beear @iheections

| t|on rea 2la y be arranged in any direction
frg)rl%m *he et e?%ﬁ%e‘zﬁ?adpﬁbpﬁt oRPy!S/f Gt drranging the

r o) t. fromthe _other .infor t|on dots 53
*508 3007/ 504504 FBCHSHI0E DB THST 4 [D19aF EepRAt
dl&@@ﬂﬂdﬁbl'thhgar%s%mdﬂ“%ﬁgr&%ﬁé?”lﬂ%%f%%é%%h dot 3

{a direction area_21a: in this direction area 2la, the
informatioﬁ dot 3 is arranged in the horizontal and

vertical diregtions 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:hatheobliquedirection)ataapredetermined
position in the block in advance, the direction of the
block can be defined. In other words, if the direction
area 2la is arranged at the upper left, this block is
upward. In addition, since the direction of the block
can be defined only at the arrangement place of this area
(the direction area 2la), the information dot 3 of this
area (the direction area 21a) may be arranged in any
direction from the reference grid peint only if it is
& direction different from the other information dots
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be discrimnated fromthe arrangenent direction (the
oblique direction) of the information dot 3 to be
arranged in the other reference grid point in the

wo %0686dokoan of the direction dot 21 (the horpgpeéRbeRbRs
vertical directions). However, as shown in Fig. 23B,
the present enbodinent is not limted to this and due
to the length fromthe reference grid point, the
3direction dot 21 can be identified. In this draw ng,
only the distance between the direction dot 21 and
[¢hédieference grid point is set |onger, and the
di stance between the information dot 3 at the other
posi tHiroAd@23a 0m23,n Z3g). &Ad,t hae défreraricem gratd 2iokan
is,set shorter. [0145] Fig. 24 shows the
b%b%écaé%ﬁ’iad@)d chkent ke BwWoavienpatt dinsdini @Rl Dshe

e _con ured t hori zontal .and. vertica
Bl iR Efah fd o Engal nstRdien) S 62 arrange

i & he_i pf
g orioensnd %ngr WRrcd iR TR 83 s i vacti eRomd
thd &igecbont M aren wﬁeehotﬂgz&%gl aL g qartk %ﬁcglhcdai n

upper, lower, right and left rections fro
diefet bone)gri dopeiviir ( bhesdbiacth Qg AL83 2%@)3 pSesent
arranged at the |eft upper of the block, "t he
enfpedcneoh bf nhtslbhdckdcan bhlsd&nﬂlﬁuedt05ﬂh¥llength
2007/004994 PCT/ S&006/ 000155 [0147] Fig. 26A and

W@ %Eesfrﬁaww@ exafApPelinhat thhediderédoinododol 12¢an

Qnged at the center of the bl ock
e 1 en i1fied. 1In this drawing, only the distance

betweenthedirectiondotZKLandthereferencegridpoint
.is set longer, and the distance between the information
dot 3 at the other position (23a, 23b, 23c) and the
reference grid point is set shorter.

[0145]

Fig. 24 shows the above-described case that two dot
patterns in GRID3 are configured in the horizontal and
vertical directions, and Figs. 25A and 25B show the
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 21a) is arranged at the left upper of the block,
the direction of this block can be identified.
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in the dot pattern by GRID3. [0148] Thus, by
arranging the direction dot 21 at the center of the
block, it is possible to freely arrange the

woh@rddmbi on dot 3 in horizontal, vertical, pRgs@Bblddb@s
directions on the other grid pints. [0149] Figs. 27A

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

respectively, and they illustrate the arrangenent
[8ed€r] of the information dot 3. [0150] (GRI D4:
arrangement exanple of direction dot) Figs. 28 to 33
showft¥e casR andt filve didtectiion tbe eixsirfild hefiat the
daggl%ed to the other dot pattern (GRID4). [0151] In
EFGCt28R d8% £hi $sdeErpaoeer At( GREDAF Nt fr eherkhoek

- grid._pgaint dats 4 are arranged at even intervals on
1?a¥§?a%%§ﬁ%§%ﬁ%§% é§A85583288 at the upper and | ower

[6idgs of the block, and the information dots 3 are
arranged centering on the grid points other than this

[ef erance bt 041 g 4Bk i LERRERIISELY o L RO 08,

such a dot pattern, at the area o ermne

of efieeehtecyr,i dtpoiftpatsibeenex 4.avel 0f 2 080 18l
grid 55 WD 2007/ 004994 PCT/SGQOO6/OOO%85 'l ne 28c

iiteemedian dhe Aitnpodnizbetweenviehe iupper and ol DYERe
di rid |ines 28a and 28b, the infornmation dots 3 are
FANYRATi ANt kdehori vont akidneiverti cal directions

[ P

Figs. 27A and 278 correspond to Figs. 26A and 26B,
respectively, and they illustrate the arrangement order
of the information dot 3.

[0150]

(GRID4: arrangement example of direction dot)

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

In Fig. 282, on this dot pattern (GRID4), the
referencegridpoint dots 4 are arrangedat even intervals
on lateral grid lines 28A and 288 at the upper and lowei
sidesoftheblock,andtheinformationdots3arearranged
centering on the grid points other than this reference
grid point dot 4, respectively.

[0152]

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

reference grid point at the next level of a central grid
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this reference grid point as the start point, and this
area becones a direction area 2la. [0153] At this
direction area 2la, the directional standard of

way Henaeaent of the information dot 3 is difhefedoddodas
that of the reference grid point belonging to the sane
grid line. In other words, the information dot 3 is
arranged fromthe reference grid point to the oblique

ldheezBoloatthieadr eAeohibingoOhhepeEGERLERGR Gl ana
point. On the other hand, at the direction area fla,
lener gnidrhiteon? glatardd i28 ey taged fiok e erd zoatakre
and vertical directions fromthe reference grid
ApBPRLSd 1018y homdgontal hedcusettihatl dheeditienis aBing
t{'{\rea 2la is arranged at the upper side with reference
bt hELEERDCA 97T dPAite BE D tsarpossihbte dpd this

Ldentify that this block is upward. [0155] At the
adlgfge%faic}éﬁ“e%reaa 5?C%Fi8ni APt 1dn dot 3  can be

(@ bfrarily arranged in the horizontal and vertical
directions, however, it is obvious that the direction

dot 2%t tHy 4 Risedivient | ; ARLan
bei ng conf or msc? tol t hgggiarag;%'i g%%o t%gf?élé%g% Qf%igg]rd

o 58 rWOTR(0Wd 00 4394 hBCIA H62R06/4 Q00485 3 kR @dditi-eR: Pon
the case that the direction area 2la is provided on

thafe certhalref ¢t dehicreg28d, poliamtdate 1 aig Bngetoi thehsSme
géygefiég? aESao%%%rsqu%;hetggrqcziOn ! '
R information dot 3 is
arranged from the reference grid point to the oblique
" direction at the area of the other refersnce 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 2la is
arranged at the upper side with reference to the central
grid line 28¢, it is possible to identify that this block
is upward.

[0155]

At the direction area 2la, the information dot 2
can be arbitrarily arranged in the horizontal and
vertical directions, however, it is obvious that the
directiondot21inthisdiréctionarea21amaybearranged
being conformed to the direction of the block.

[0156]
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of the block as the direction dot 21. [0157] In such

a dot pattern (GRID4), when the position of any grid

point is determined to be the direction dot 21, the
on dot 3 of the grid point in |ine

aroun he central grid line 28c | ocated atp?ﬁ%@ﬁ$%%oms

poi nt betmeen the upper and lower grid |ines 28a and

28b is differently arranged fromthedirection dot 21.

I n othe words, the direction dot 2 |s arr
bei nénd@ﬁ%tebonnﬂo?nﬁa% o8 sBRm & 0888 area

21160 pEbUTe LML e AL P gR30 FNNE n%é“et%ﬁéddot
af'ﬁw{;gatmwpg élféc@mangsga fifg(l@ﬁ@gsfwmméceabﬁ
point in the oblique direction. [O such

oPather n1oeR A théla_@eebla@ornef@mnm grl d poi nts 4
are arranged at even intervals only on the wupper and

[dDbwef grid lines 28a and 28b, the |ongitudina
direction of this block can be identified. Next, the
regi &n whete & W@tdcrtastiaqrenat%ﬁgéd [ whete Ubt igeeition
direction and the |ongitudinal direction at their

Ofsfrﬁ*?btgﬁfl%c%‘?%ﬁl%rﬂss WateFeikfente #9 the Tehterigridot

2 o RGP NBR B P o bt ER e CEaY et RGPS %ﬁr&%%ﬁgy

2108 SO OB EE s 2 R B0 LR et e g padnt
bdihee &hat Ret DR M Y OCkSe r agrdasanirhesd abovenar 28}3 is

arranged in parallel in horizontal
differently arranged fromthe directiondot21. Inother

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

On such a dot pattern {({GRID4), since the reference
grid points 4 are arranged at even intervals only on the
upper and lower grid lines 28a and 28b, the longitudinal
direction of this block can be identified. WNext, the
region where the dots are arranged in the obligue
direction and the longitudinal direction at their
symmetry positionswith reference £to the center gridline
28c, respectively, is searched. The dot in the
' longitudinal direction which i1s searched here becomes
the direction dot 21.
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and vertical directions. [0160] |In addition, Fig. 29A
is an explanatory view showi ng an exanple of howto
arrange the information of this dot pattern (GRID4).

[ to this exanple, the information_j f
Vﬁiﬁ@ﬂgnggfference for each dot. 1In the pre§g§§8§mWQ$%5
specification, it is assuned that [1] denotes a
nunber 1 surrounded by a square in the drawi ng, and
(03 odenotes an encircled number 1 in the draw ng.

Here,” for exanple, the first information [1] is

def i nedy . by @i val L&elermgﬁo%ﬁgu*eﬁ@a&g@fg {iee W&%ll%fcks

the information dot 3 located at (1) fromthe value

asfddder flotddd ocated aatabhdld N6 pThAIM &N ithEo SR 3WntG 1
only the grid point on which the direction dot 21 is

apfr asgdd d=! ndtraseédonas the i nformation dot 3,
however, it is possible to give a neaning of the
[PhfBAmation to this direction dot 21 by the

di ff engg,in length fromthe grid point. [0161] In
addi ?ﬁ'r“oﬁ, ilﬁl&“acglgf 4 He1di 3 AR R0 DY Vigw showing
' Lth reference to Fig. 28A it.is obvious
RSFPES il RS8R E S R BT el din s dot
r@s j rect i 0n, 3k a.+10162] . el
RS (0 SR aten, Hal (kg g iR

1206¥h8Q4294 iRCH3GNN6/OPALES q1he.pLreks ol therdelt .

pattern shown in Fig. 29 are connected two-by-two in
In hehhopireentral awelcv el tibedlordi reet i snassunespechavelfy;

and the |l ower drawing of Fig. 30 shows the
denotes a number 1 surrounded by a square in the drawing,

Here, for example, the first information [1] is defined
byavaluemade by subtracting the value of the information
dot 3 located at (1) from the value of the dot 3 located
at (4). As shown in the drawing, only the grid point
on which the direction dot 21 is arranged is not used
as the information dot 3, however, it is possible to give
a meaning of the information to this direction dot 21
by the difference in length from the grid point.
[01l61]

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

[0162]
The upper drawing of Fig. 30 shows the case that
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calculation of this value. [0163] Figs . 31A and 31B
show the exanple that the direction dot 21 is
arranged at the center of the block in the dot

b y GRID4. [0164] Thus, by arrangin <
“gﬁ%é@@?g? dot 21 at the center of the bIocE?bE?mggmoma
possible to freely arrange the information dot 3 on

the other grid point in the horizontal and vertica

tﬂb%ﬂ%é@@%i{ﬂgégkpi%ﬂérn%%éﬁh§ﬁﬁ%&M@bg%econn cted
arrangenment of the information corresponding to ﬁlg.
t8b-b[y0166] (rGRINY: hdbdibhed 1Patierndr i @51 3AA2Rd 0348
define the direction of the block only by changi ng
rehe cartiargenertndithecl ber rofirthe ng aforvat i N st@twB the
only of a specific grid area (the direction area) in
CeheVdatt ipat tef ntloi st me lnleock configured by nine

[ghggﬁs (3 x 3=29) of the grid area into the
genent direction of the other grid area (the

di N he d f GRIDL. 167

R ST 8 A S AR kS hPa Bariiat L GF Sotdgn
ado i@Qﬂ %%ga%"ggggts%'p@@ Q’xqué§5o 3ch%r % rcrkanl eq.hiendot

the hori zontal ™ an vert|c§T |re6€|ons JTron1t €

pL£ebkensvef grdmft lower grid area 34a, a center grid
area 34b, and a left lower grid area 34c,

[Espectivel y,

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

[0165]

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

[0166]

{GRID1: Modified Pattern)

Figs. 34A and 34B define the direction of the block
only by changing the arrangement direction of the
information dot 3 only of a specific grid area (the
directionarea)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
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and in the other grid area, the information dot 3 is
arranged fromits center to the oblique direction.
Thus, by arranging the grid areas 34a, 34b, and 34c,

Wb%mﬁ%ﬂwgpe recogni zed that this block is waﬁéhﬁﬁé&mﬁk

shape 0 a triangle connecting these grid areas,
nanmely, a relation of an apex 34b with respect to
bottom si des 34a and 34c. [0168] Thus, it is

3Qﬁ§§5@ﬂ%ﬂ§é@§EﬂEﬁehﬂ?rgkgﬁ%%ho ngfvépfkgghQ§g;ections

dependi ng 'on the arrangenent relation re,

frohangt ewfctheo Ord d AH€aswda g3t a raRd334C LVWREHELR
the informati on dots 3 are arranged fromtheir centers

grhdihe hddbzantdhb lanth Yewkircat i diaect 208S)re Dfevbiobly,
arrangenent directions of the information dot 3 in the
apflogk ahe cidrgedorTHereloy,, thiee i hiHommbitdordatotd3 Bais
be arranged in the all grid areas in the block w thout
a%ﬁ%FEF#cﬁgrr@“ the gerbcarcathgroh hbareydigmctione9] Thus,
purther .Figk 34B shows the state _that the bl ocks
Shivwh I R PP A e eonREctéd -t wd oy Atb THCthet can
' n riical .directions. [0170 Fi gs. 35A
b SEB e PRt et hEY pRaER ha TRk ardat roR Cugha8S &F
a af ¥ 8Ag @eCQU&%@@Qﬁggth@s@ id?’4é°r?£]g,3ﬂ§m 1§P, Vi
2007/ 004994 PCT/ SG2006/ 000185 [0171] Fig. 36A°7i's a
rafoalt fbeadf em afpdd 3.434ALh Bekbe @0t o PattemNsolelkhesa

bl ock conposed of 16 pieces of grid areas
and 34c.
[0168]

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

[0169]

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

{01707
Figs. 35A and 35B show the state that the information

dot 3 is arranged corresponding to Figs. 34A and 34B.
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(4 x 4 =16) , the information dot 3 is arranged from
the center of the grid area into the horizontal and
vertical directions only in specific grid areas 36a,

wePRo7/08 and 36d and then, these grid are )
chantegﬁ?nto the other grid area (wherein ?ﬁg@&ﬁmmmmma

information dot 3 is arranged fromthe center into

the oblique direction). In this way, the direction of
[obhe1bl ock is defined. In this block, the grid areas

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

wi t h Itilge Bt dm sinded ahiticthéogrbd Br@a BBD. i™n @Na/ dot

protruded. Accordingly, it is known that the
Pyt Eeehi of Wie tthiachlooke ¢ sedhef protrigsicon odi gedti eneafs

the grid area 36b, nanely, upward. [0172] Further,
(£ih.4 36B5 s holbet hef sraed iaradotthd bozksangkowf riom the

' 36 re canpected,two-py-two in the_ horizontal

c%‘lﬁ‘ge%’r ok g&ilr‘gétrieéné.n\ékf)’o’%%]ho.rﬁr gentatarnfddrayical
dShowt t he State, t:hat .kpformation  _dot I s, arragged
' correspoﬁd%%&gidnﬁfﬁgggﬁg caﬁé%?G@feﬁ%nﬁé%’T%gé{ ggc’
arsdi vy |arhci:|1£h$en,34tﬁé_)s§7<%r1r!i‘eagéégcéfgnckqgntggeihltgcghe

is defined by changing the arrangenent direction o

ottlher ignfiet aBE boNv et e Bnivid i hRatrnft 1deaother s HFidnged
area only in a specific grid area, the information gl

faym 2ong/ 001984 ROT/SEI00640D0488 'direddoton) canihethis
arranged in the all grid areas by defining the

Wedi r BREiDF vFt i Ae ol bk Bliatods dsaitiidd ei nen tthe. sgpl dek,
tH%*%%fé”a%Q§SK§ga9°§6c, and 36d are linearly arranged
in parallel with the bottom side and the grid area 36b
is only protruded, Accordingly, it is known that the
direction of this block is the protrusion direction of
the grid area 36b, namely, upward.
[0172]
| Further, Fig. 36B shows the state that the blocks

shown in Fig. 36A are connected two-by-two in the
horizontal and vertical directions.
[0173]

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

Thus, as shown in Figs. 34 to 37, the direction of
the block is defined by changing the arrangement
direction of the information dot 3 into that of the other

grid area only in a specific grid area, the information
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[0175] Fig. 38 and Fig. 39 show the exanple that the
direction of the block cannot be defined even if the
grid area is arranged as described with reference to

' 4 to 37. [0176] In other words, in |
“@fﬁﬁ”’é’fﬁésxx, grid areas 381, 382, and 383 %@?%@@@R‘ess

information dot 3 is arranged being deviated in the
hori zontal and vertical directions of the grid point

d@&83|EaﬁaEEYaQQth%%ﬁan@h%hglqb%ESQEar%%%ﬁgg %%ﬂﬂh%?g

the bl ock, and whén a |ine connecting these -“spec
tyei dizeeasi drs ol $6el bNeakl ¥ieaRRCkad i then g Uy rig
bl ock, the direction of the block cannot be defi ned.
argaaddin idme kayt ketcase of Fig. 38B, grid areas 384,
385, and 386 wherein the information dot 3 is arranged
[Béi’Rd deviated in the horizontal and vertica

direct.ions_ _of the grid goint are linearly continued
in tHeUppef 28Ad Flicwer3 Ui tleevi bhe sixanelel bbRE $be
. di-rection of the block cannot be defined.

df‘g?ﬁiji?%%paﬁ HiF STo0 ¥ ire iR b5t Optg D esherogh 18 ress id

B84, 15388 ANk 38 L6 e j.nf.ormation dot 3 is
aarraﬁSed Ibeind§d§%¥2%égk?ﬁ%t g#%ﬁi%%wﬁ%?nﬁﬁdto Figs.
3yetbigal. directions of the grid point configures a

triangle. However, the 62 WO 2007/004994

[PPCTHBE006/ 000185 figures made by rotating this

triangle by 180 degrees (for exanple, 395, 394, 389

or 391 o882r g93Hsappeathacr@ss ohlFHcks, 3890 bhdld tkeas
3 i?%%gtgghgégﬂggge?;ggé!ﬁ?%éﬁgsggndot3' d

’ is arrange
beingdeviatedjjlthehorizontalahdvéfticaldireétions
of the grid point are linearly continued in the oblique
direction of the'block, and when a line connecting these
specific grid areas is also linearly connected to the
other block, thedirectionof the block cannot be defined.
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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is a possibility to recognize a block B5 by error) and
is cannot be determned if its direction is upward or
downward. [0178] In the sane way, in Fig. 39, a line

“g{#ggﬁ as 401, 402, and 403 wherein the 'BEP%§?$¢&QHB

I's"arranged being deviated in the hot T ¢
and vertical directions of the grid point configures
a triangle. However, the figures nade by rotating

£1 b el inendp eb Pyrd8QL Hagr ees s (ﬁ@iaﬁéﬂé‘pb 16@4del‘§
406) appear across blocks B3 and B4, so that there |s

(Aopossihplet \8 1%, Bedogis zerthel blscwk, 3BS) \Mp;céhj: SchQfss
a block originally by error, the bl ock cannot be
b YefiReds edritak g bangki {tsahfotaheoteiermifietd i(t histrse

dlrectlon |§ ward or downward. [01791 Fig. 40Ais a
%l??ﬁalsilﬁﬁﬁaQﬁ T$ GHn patt erpl ocERBBSPydeseririednd

ference to Fi In this draw ng, the
%gPéﬁce gnéet%ﬁW&gﬁﬁt§f415Fe4%4%ﬁﬁ&RP % BpEArd or
dé@ﬁ@gggts on the grid line configuring the outer
circunference of the block; the grid |ines connecting

fabhese reference grid point dots 4 in the horizontal
and vertical directions are arranged; and assum ng

t hat Inhehei sareseay gy poi! Df, theigld drliidngsete kg1a
virtual grid point, the area sur r ounde by four
144 r targ ‘@Wde@rﬁthx t88 WOL2007400489% ot 3 is arranged

b PCT/ S&006/ 000185 is defined as a grid area. The
7% t%ao%eﬂdtn 8hRpdvehyzorked endtte mhilcehel ieett bos

of the vect o IS arran ed with reference to the center
of ﬁn%?grl %?E ﬁgﬁures a triangle. However, the

~ figures made by rotating this triangle by 180 degrees
(for example, 404, 405, 406) appear across blocks B3 and
B4, so that there is a possibility to recognize the block
B5 which is not a block originally by error, the block
cannot be defined correctly, and it cannot be determined
if its direction is upward or downward.

[6179}

Fig. 40A is a modified example of a dot pattern
(GRID3) described with reference to Fig.23. In this
drawing, the reference grid point dots 4 are arranged
at even intexrvals 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
'intersectingpointcﬁfthegridlinestolxeavirtualgrid
point, the area surrounded by four virtual grid points
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with reference to the virtual grid point, the
information dot 3 is arranged. Here, with respect to
the grid area, only in an upper center grid area 411,

vs‘d%oﬁdﬁ%ﬁﬁ mation dot 3 deviated fromthe Cepéf/%zoﬁ’é?doﬂfss
' t i's

into @ horizontal and vertical direction

arranged, and in the other grid area, the information
dot 3 deviated fromthe central point into the
ieblibgua edi £BCE i PR & an | LS: 15858t 13 1S ;
known t hat thi sgo{)]ll%idkla&iri ugl\%ger &%%%%Eéggag?%ngggr‘?gnﬁng
tpesileingtofaridi shgridraeea AlLt HOLBOL + o Thus g BEgan ed
direction of this block can be identified dependin
woihwiere ndmecgria readddebavEnghtBeg riaf @rrmt.i onndof,
3 arranged in a specific direction is arranged in the
"HESKC L FDEBEE t A hdestribed abbd@ointt i $hal Sofpasaitlen

d(t)}g '%dent ify the direction of the block only fromthe
Plate SMErERIRA - grifyrar el B regpefk e rtdet idor hreza,

Olija aiflaggeg in the DI ock..40182 In other words, in
the case ofPEF§. CEOAST oMY 4 Rrehe Yti dtBp ebn B smathen
&t regt. I t . arrangenent, is.the

| Cﬁ[hori g%ﬁ?&%eﬁgé\%g%?%g{e%?%égt | DHES TG gﬁgth?{:légﬁtﬁ‘el

RS s e s AR A
arese, thende fichinm tdi s:ecibBN3aneadila & WY he central
point into the oblique direction is arranged. In this
case, 1t is known that this block is upward from the
arrangement position of this grid area 411,
[0180]
| Thus, the direction of this block can be identified
depending on where the grid area 411 having the
information dot 3-arranged in a specific direction is
arranged in the block.
[0181]
Asdescribedabove,it.isalsopossibletojmmntify
the direction of the block only from the place where the
grid area 411 as the direction area is arranged in the
block.
[0182]
In other words, in the case of Fig. 40A, only in
the grid area 411, the directional standard of the dot
arrangement is the horizontal and vertical directions,

so that it can be said that this grid area 411 is the
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at the upper center, it is possible to identify that
this block is upward. Further, in the case that the
grid area 411 is deened to be the direction area in

dYos0@%s 1t 1S not always necessary to co <
information dot 3 which is arranged in the?g?@ghégggwa
411 to the direction of the block. Therefore, within
this grid area 411, it is also possible to arrange

diie dude matLgn dot at the vector end point, nanely,
left, right, or the lower direction using the centra
[paisrat] (the virtual reference point) as the start
point. [0184] In addition, it is,obvious that the
i nf orimattihdrs dete,3stiocketaf sanpesct Dohher @aiihs anea fldy
Is defined as the direction dot 21. In this case, it
A SEpIN e ced toef i g isheodls ibdki oo iafern hief bligcke dug s
119 %he direction fromthe central point of the grid
ar&d 4i1'PY e hi sFehkBery nén tgre ¢ageehhatithheyeid heea
hrecti t 21 is arrapnged may be located at any
4%Fa§§ F%g{“%gj 51%&8 t[Z?’dﬁ S1CCFut PReRLCR) D 4DBSsHGWs it

X t 21 eathen in_ Fig. 40A t ed
A B B W e e O L B S pde oot

two-by-two i n the hori

3 Woilis 1iFhgs apd:ALB, s nt . or.der.
o Che 6n ey oA B D8 B ARG o
o ¥ rifloy reltd ok. dorh8reabrespandinit k0 iR gs-i AQA AN 141QE.it

. [0187] Fig. 42A shows the dot pattern described w't
1s alsO possible to arrange the information dot at the

vector end point, namely, left, right, or the lower
HigééiionusingthecentraipointEthev&rtuairéfé;énzéA
point) as the start point.
[0184]

| In addition, it is obvious that the information dot
3 to be arranged in the grid area 411 is defined as the
direction dot 21. 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. TIna this case, the
grid area 411 where the direction dot 21 is arranged may
be located at any place in the block.

-[0185]

Further, Fig. 40B shows the state the blocks shown
in Fig. 402 are connected two-by-two in the horizontal
and vertical directions.

[0186]
Figs. 41A and 41B show the arrangement order of the
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reference to Fig. 40A by the bl ock conposed of 16 (4 x
4 = 16) pieces of grid areas. Fig. 42B shows the state
that these bl ocks are connected two-by-two in the
j | and vertical directions. [0188]
irgﬁﬁﬁ%ﬁal standard of the dot arrangenen?éyg&@ﬂ%ﬂgws
hori zontal and vertical directions only in the grid
area 411 also in Figs. 42A and 42B as sane as the
i alfoveradeiset i et Fi gor@Bpdhismgrid Mrea. 4
deened to be a directionF%rea. 0189] S?n %%Fsggg%giB'
(8808 this direction area (the grid area 411) is
arranged at the position shown in Fig. 42A, it is
possifBl® tH2Rdehpiwisy thmtdehi sabkeck iceaupmabdd with
Further, in the case that the grid area 411 is deened
Te5eBE e tH Fe i drP Aurtea e thl schagompo siexd ROt 18 Waly s
4 NECESs Byeégscogforn1the i nforpation _dot 3 to be
ar rang FRSthe 4Fid 2Feasa11Ftg -t A@Bdphewsi sheof take
t c h , W.thin this grjd area 411, it is
2%205385§i3¥§é%% 3?%a%g%Q%%F?%f%Vﬁﬁ%?GﬁWﬁnl% BEet he
hoeCtohntand Rl Nfert DAAR! Yy d&its o £LgNt, or the |owver
direction using the central point (the virtua
[te8&fence point) as the start point. [0190] 66 WD
20071004994 PCT/ SG2006/ 000155 Figs. 43A and 43B show
t he 8thgegarentdbrdet iohatthes i nfos pat ben tdod Sot

corresponding to Figs. 42A and 42B. [0191]
arrangement is the horizontal and vertical directions

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

same as the above-described Fig?’Ebij'fﬂié“grid"éEéE"dii"'m

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

In this case, since this direction area {the grid
area 411) is arranged at the position shown in Fig. 42A,
it is possible to identify that this block is upward.
Further, in the case that the grid area 411 is deemed
to be the direction area in this way, it is not always
necessarytx»confomntheinformationdot31x>bearranged
in the grid area 411 to the direction of the block.
_Therefore,withinthisgridarea411,ji:isalsopossible
Lo 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.

{0180]
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Fig. 44A is a nodified exanple of the dot pattern
(GRID4) described with reference to Fig. 28A. In this
dot pattern, the information dot 3 is arranged at the

wWePRbFdeRay devi ated fromthe grid point in the cenoen001ss
horizontal and vertical directions only in ?Ee
predeterm ned area 441, and in the other grid points,
the information dot 3 is arranged at the position

devi atiage f MEN thel grBds PO Nthe Id) L Ne; QhL LU
direction. [0192] Thus, by d?fafer en iatlhnggfﬁgr of the

idfpeoritdral dtantiacdrréspentarizay ati @ad yent beal 405,
directions) for arranging the information dot 3 from
hétiinformation dot 3 in the other grid points (the

obl i g_ue direction) defining this area 441 as the

di r e¢ti%n ‘dred s & mogl t#xampleecbghheedothpattern

| ign_of .this black (here, upward). [0193] The
(B PaR oo S 't b S rhnbed Ta Fhis dPéa a1 chdy
ade g4fapged ah d bitrar ositign within the

hor]'lé‘zont al a% evgﬁ%ra+a H’écgio ns, HoVetnIff p§ the
padvi Ous dbat athe di-becthang pt gt hg; Lo be,_ .

indicated defining this i%?gFinIg_?%g% %gtﬁggil%%jélr?oggal
anthe direcsl oti rdet idhs [Bh4)in FinG: p@@%éﬂgyﬁihgg area

state that the bl ocks described 67 WO 2007/004994
448GT/29@ 006/1000 18he wi ghineperence tthdiighfddln dot
3 connect ed two- bg-tvvo in the horizontal and vertical

U Agctd b9ed qotgs|position deviated from the grid point

in the obligue direction.
~loigzy o T T

Thus, by differentiating the directional standard
(the horizontal and vertical directions) for arranging
the.information dot 3 from the information dot 3 in the
other grid points (the oblique direction) defining this
area441asthedirectionarea,itispossibletorecognize
the direction of this block (here, upward).
{0193]

The information dot 3 to be arranged in this area
441 may be arranged at the arbitrary position within the
horizontal and vertical directions, however, it is
obvious that the direction of the block may be indicated
defining this information dot 3 itself as the direction
dot 21.
[0194]

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

' N trati th t stat f <
w?ﬂnzﬁﬂ‘hdoﬂsvh‘s rating e arrangenent state o EH}F%T&%CJUOISB

ormation dot 3 corresponding to Fig. 44
Thus, also in the case of the dot pattern by GRI D4,
wi t hout sacrificing a specific grid point for the key
wilsh, refierenfor nad iFdry dots 3 Han &ﬁq@éeaegegwg_%h Ctwo in
reference to the all grid points. [0197] ( &r
tERbbQitiERn tofl Dhndcvieot iPot]) dFrgstid® .0 55 will
[é%%g?trate the other enbodi nent(s) of the direction
“°[0198] Fig. 48 defines the direction in the
blocg.of wﬁ%ch shape is other than the grid shape.
[0199] 21 I ntS BPafiRd 2Rt IFY stiepefidilarmter poingsthe
e a nged. .The shape indicating the
B e B B R pReria e T @ o1 7 sponaing

tpantaganashapeg) by i necting t hese reference
poi nts 48a to%48e ifgs er?i%ﬁ{gggrhaﬁ]%ﬁ?’g‘ﬁne‘f Bagrgabing

theisrrefigearee noidte ¥Ertual ;4 ce. paints, 48f
48g, and 48h are arranged, ané’ﬁﬁ%ﬁﬁgggaﬁ %637/ 04994

COPETH 8R0R06HhQ0AL85id nfospati on dot 3 is arranged at
Ot e vector end point having the direction and the
[9 h using these virtual reference points as the

stard,point; and the end point. e got
pattern by GRID4,
without sacrificing a specific grid point for the key
"ﬂmdbt,theinformaticndotfi&ﬁ{bégizéﬁée&ﬁgfhreféreﬁce
to the all grid points.
101%87]

(Other Embodiment of Direction Dot)

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

[0198}]

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

In this drawing, at first, reference points 48a to
48e are arranged. The shape indicating the direction
of the block (here, an upward pentagon-shape) by a line
connecting these reference points 48a to 48e is defined.
Then, on the basis of this reference point, wvirtual

“reference points 48f, 48g, and 48h are arranged, and the
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Thus, it is possible to define the direction of the
bl ock depending on how to arrange the reference point
in this drawi ng. Then, by defining the direction of
, the size of the entire block is j -
“%g§8g%%85n Fig. 48, the reference points 4853ﬁ%b@§%mowa
and the information dot 3 are described assum ng that
all of them have the sanme shapes. However, as shown
inF ot Bn dde 3rekes i nt ;
| arger than the inforﬁgﬁﬁgﬁgag?séﬁﬁfﬁJg%gggi%ﬁ% ?%555
heefierente poirBEs iodBantord8el 8Agthhesh ALOEARL0G: 4,3
may have any shapes if they can be identified and a
refrdnglcs poisthmres tdmmdl stdherppbhygens oAy bAd point.
avai l able. [0201] Fig. 49 shows the state that the
THPSe kit difoRRsisd b 1| §o d8fane tonrbctedt t wo-df tihwobileck
dthe ﬁorizontal and vertical directions. [0202] Fig.
BBERRG S § BRVshowR f RanE4skenae LeRenSItape indf iphahis
sk 1S made iinto_the i d shape, nanel t he
d?égggﬁgulgggghapg %ﬁélPﬁggkgﬁgrgﬁﬁgcﬁdﬁﬁiprngi%ﬂpﬁk'
1681 Beide Wi t i r.tual r ren ints. [0203] In
ot her morggfhfégsn%%%% gé@F%LSH§ %%E?gigr, and 69 WO
[@D0T) 004994 PCT/ S&2006/ 000185 '.. 48g arranged in
Fig. 48 can be deened to be a reference point and a
virtdal Fief ef@noenpoiaieéntbepSanEst4 8.t o By €hor €he

.in Fig. 50, the information dot 3 is arranged
1nformatlondot13aredescribedassumingthatall.ofthem

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

reference points 48a to 48¢ may be larger than the

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

~[0201]

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

[0202]

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

[0203]
In other words, 48a, 48b, 48c, 48d, 48e, 48f, and.
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at the end point of the vector having each point as
the start point. Then, in a pentagon-shape conposed
of 48a, 48b, 48c, 48f, and 48g, it is possible to

[ that this block is upward since j <
“§§§§gﬁfé204] Fig. 51 shows the state that ?ﬁgsgﬁ%éﬂgma

shown in Fig. 50 are connected two-by-two in the
hori zontal and wvertical directions. [0205] Fig. 52

s@rd 2 Eirgn 53y a@og/igg.e 1GRSS o pat d%%%eﬂ rechion rggftetrfaﬁlnce

bl"ock is "define arrangi ng the information

padigitr eGld anaji st @adardrdi-bhereMo I OM Ot PRE QBGe time.
[0206] In these draw ngs, the reference points are
Taerafgad:, din rhe .f DO €lo¢ netSo phat henbd©€ks iE@rranged
direction of the block 3 is defined by

adi therentipriing ¢fietbereetiom bfvitke eianfrompatntore ddthe
3 in the direction area 2l1a anong the information
S§8fS BOARFangBHeBenterd RENER AN S ePadionpes edentd 82,

int_fro he directional, standard of the other
PRt oF B i DhE dorse 480 otlfer SWBPES 1 odifl O heppgnize that

Hicegti ! t i nformation _dot 3 is arranged
at t %é O%{)ksﬁtsfglng‘ég\%?aggg S o%ér(?hésvfcgfeuglper}"ef erence
rpobaty into the horizontal and vertical directions,

and in the other areas, the information dot 3 is

arramged a&i tdieowd 0 MO 20Q¢=004284 HT/1S0RE/ QORI8D in
position deviated fromthe virtual reference point
Fiat 050t heeobbhngee taidr eotd-ony~twmo Flg. t 5@, hsirheentthel and
direction area 2la is arranged at the position (a + Y
VrEéeeilog)irections.

[0205]

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

Inthesedrawings,thereferencepointsaréarranged
at the four corners of the block. The direction of the
block 3 is defined by differentiating the direction of
the information dot 3 in the direction area 21la among
the information dots 3 arranged centering on the virtual
reference point from the directional standérd of the
other information dots. In other words, only in the
direction area 2la, the information dot 3 is arranged
at the positiondeviated fromthe virtual reference point
into the horizontal and vertical directions, and in the
other areas, the information dot 3 is arranged at the

70



devi ated upward fromthe block center, it is known
that this block is upward. In the case that the
direction of the block is defined depending on the

ition of the direction area 2la in the [ <
-“?ﬁ@éh%§§? the information dot 3 in the dirgéﬁﬁéﬁmgwggb
2la may be arbitrarily arranged. In other words, in
this drawing, the information dot 3 is arranged at
plote tieGi ofe vandt d0idton ikhd e Light (digection from i
virtual reference pgﬁht.e [050%] ng.egs S %&Eﬁgﬁ%lﬁio

téeabbltbate the elltacks. showriign ski,0s 192 A6 CaRRecked
two-by-two in the horizontal and vertical directions.

ap@208J[ia Risgarhrayed Fiy.t165 shoicibe ¢ase vhat rkhe ion)
direction of the block is defined by arranging the
PR Gitest Bow agot Tram the Hilosdt icemele st aindarsd kalichfre rtantt

t%ton#éhe other directional standards in a plurality
f5aPe8SEE FRdRYaFR- t hERetBRaffgs thte Floferdnestion

i d t,th f. the bl ock.
oFS e Ml b o cegers o Che Hpek
d£E2BEALAS difbd ey o a1 haRgRMEL of | he informtl on, dots

s anong th 3

3 at three position e i nfornati di ot

inbbehadiemidangedi gepher ilG« O bhe vt ual, ref ergpce
point fromthat of other areas, 71 WO 2007/004994

a PCTt 562006/ 00@b8T e d hege bhhes POsidd,0n% ahe sdgerandniQ
be the direction areas 2la, and then, the direction

the e mratkonsdeefd hedh byanyhke shapes ofedther leimepoint

.connectin% t hese direction areas
in the right direction from the virtual reference point.

“fozo7y 0

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 énd 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.

[0208]

Inthesedrawings,thereferencepointsarearranged
at the four corners of the bloeck. In this block, by
~differentiating the directional standards in the
arrangement of the information dots 3 at three positions
amongtheinformationdots23whicharearrangedcentering
on the virtual reference point from that of other areas,
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2la. In other words, in these drawi ngs, fromthe shape
of the triangle, it is possible to identify that this
bl ock is upward. [0210] Fig. 55 shows the state that

“ﬁﬂﬁgﬁggﬁ%s shown in Fig. 54 are connected F%ﬁ%g%?&%ﬁms

rizontal and vertical directions.
Fig. 56 shows the case that a reference point 4a is
conformed to a grid point. In the case of arranging

i to, b tri
th%%er@flgéggfcﬁstﬂ%g{@ az}:% c§8ef?{%dni%tbeothg 1&”&1%’$1r<%%greas

about referencé to the ce

2bboCcknd theins RASSHRLE A HeldMend g 181t .Qi%qunég]%y

block as it is without arranging the direction area
tardshh@ edioifeehieoN i n@0tonh@Zk2|ng e s8748heWs it areas
state that the sizes of the dots at the reference
Zpai-nt §n48ahew 48edef fhetdetepdarternmg=shawon i GhaA4le
are_larger than the information dot 3. [0213]
CEuEPRel ¥ 1@k i nit t bs t hes pi-ddentt ceribbelh by, tbadth thofs
bihe information dot, the direction dot, and the
BF&r éfc 'Rt T having a circular formis described,
[@gygéfr, the present enbodinment is not limted to this
2007/ 004994 PCT/ S&G006/ 000185 and it is obvious

that g J10ngd Ul @l QLM BUER a5 A t{ﬁf\ggilg ks?sRUY %n
and ot her pol ygons nay be avail abl e f

Fig. 54 are connected two-by~two in the horizontal and
vertical directions.
[0211]

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

Fig. 57 shows the state that the sizes of the dots
at the reference points 48a to 48e of the dot pattern
shown in Fig. 48 are larger than the information dot 3.
f0213]

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

however, the present embodiment is not limited to this -
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In Fig. 58, by making only a reference dot 58a at one
position |arger than the other reference dots 58b to
58d, the direction of the block is defined by the

' [ in which this large reference dot '
“gjr{ogﬁ%}é%Q Also with respect to this refer engé’?%%it@%%lg{ss
it is obvious that the shape and the size nmay be

CE?n ed. In addition, w thout arrangenment of the
2PEFET eACP Yt us 584t 2 hendilreotlon fofmthechheck traynke e,
adeL%%%g Furéherh in the case of defining the

di Feétion 1Y t REPBF oBR 1P oTes rempi hg eweh latdot . havi ng
[bb$45i ze changed, this dot is not always to be a
reference dot but it may be the information dot 3. In
the gaseiQf. i R t i rection f the bl ock by
changi ng lﬁ]e%?{'ze@yg%atlﬁqun %?%a‘? i%%g%ljé?nci dRitt REGt at
oacpobiiecing tihae o or [ 0 i.nformation ot

t he direction(ﬁdthe]%?%cﬁﬂga%tég§dg%ﬁégﬁhcfOﬁigf Pﬁb
t i g dB9 thisy diakd gl sheo §i 28 e0f 1wy di §egLisqR 4Pty 21y, o
larger than the size of the other information dot” 3
digretheosi ia ofhitdie tiefertaceegrickpointedabid sdd is
aRossible to identify this dot to be the direction dot
JPR9%ds, BYSenahbh e shecsi te 0fis e tereaticododossa]

i+l ALO i.ze, of the qther information dot, even if
8 Re O%Prgé’g‘tsi g‘ﬁﬁ% SRAUTIHRE G4 ke Af-senmelore ddtaBged .

t BelSAME, 1, a5, | f the directjon dot 21 (in Fig. 59,
otk o theny - PBUB 2507 0HGeA. s ShsoosrTuIES ark
58ehet herd zoakak oande vt €8l i L §GL 8?%2&“’1@:‘%&%%%%{:

possible to define the directioh ©

in the case of d&TiTWing the direction of the block by

arranging such a dot having its size changed, this dot
is not always to be a reference dot but it may be the
information dot 3. In the case of defining the direction
of the block by changing the size of the information dot
3,withoutsacrificingtheinformationoftheinformation
dot 3, the direction of the block can be defined.
[0215)

In Fig. 59, by making the size of the direction dot
21 larger than the size of the other information dot 3
Or the size of the reference grid point dot 4, it is
possible to identify this dot to be the direction dot
 21. Thus, by changing the size of the direction dot 21
into the size of the other information dot, even if the
directional standard of the information dot 3 is the same
as that of the direction dot 21 {in Fig. 59, both of them
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Fig. 62 shows the structure that the information dot
is not arranged in the grid area at the upper center
of the block. Thus, w thout arrangenment of the

wd¥oBlsBdel,on dot 3 at a predetermined grid aLea, &3 os01ss
virtual "grid point or the reference point) , POt
possible to define the direction of the bl ock
depending on the position of that grid area. In this

adeawWH, hotiksnkBAWAnd Rat -t hig1b IS, rdy
[0217]  In addition. Fi g.r%gbéﬁo&g%ﬁﬁc‘%g%ﬁ hif ¢fe

pdissédtliont of de henbl etle idi dedined BY amangi Hgxt he
i nformation dot 3 on the virtual grid point at the
[GBP&? center of the block. [0218] Fig. 60 represents
the shape of the information dot to be arranged in
the grid feaSh9va bharakirvy tofr s Hdpes. thési shownaition
dgkgiSGO t he shagg of the information dot is selected
Font ahohd = rack Syidte 9% Hladkae et &hgl BPPeangeater
bl agk girgle, d the d'%ferent information may be
Odefine%%%éﬁéay$%%hp%%£ B3t T i &P REoRE ithe hi s
1 6f avinBe.1 drhey sl rechion af,. f can.be defined by
arrangi ng two dots anongﬁﬁég%?g¢§§§%cggdﬁa Eﬁ)nfghe
v ot sadtgt he phaw: 60T §cdeviaied, 4 2007/004
PCT/ S&006/ 000185 fron1?he refergncg¥g?id péﬁ%tgg?ﬁle
tq el dnawithg, ddimwetidhecretREeBe g idkPOidindobs @he
the upper left and the upper right of the block are
pcb%%ﬁaPaooﬁﬁ\mtdgriltd #xea. In this drawing, it is known

that this block is upward.
{02171 T T

In addition, Fig. 63 shows the case that the
direction of the block is defined by arranging the
information dot 3 on the virtual grid point at the upper
center of the block.
f0218]

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.

[0219)

In addition, in this drawing, the direction of the
block can be defined by arranging two dots among the
reference grid point dots at the four corners deviated
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possi bl e to recogni ze that this block is upward.
[0220] Fig. 61 shows the state that only the
information dot 3 arranged at the virtual grid point
rid area at the center of the bloc
“@f?@gﬁﬁﬂk fromthe other information dot |§C§ﬁGmm&m%P%
this virtual grid point, a triangle information dot
is arranged, and due to the shape of this triangle,
firtoni & HEOSSifd e d O r@EDGNHEEnthat 11yS 0 d,
0221] The present§|nv2%t|on caﬁnbghg% gF?“ﬁéﬁﬁ?@%ﬁﬁ%ﬁ
® rielfleustred e bbglo et phat ographe aggad 10808, 2 AN e
security stemor the |ike being read by an optica
uQ@ﬁ§bﬂ¥lW@¥VWf2©0¢/@0489@-éKEV&ﬁﬁ@@ﬁb@OQ&ﬁﬁar&%aitlSs
|s 1. A dot pattern, wherein a plurality of

cl ai,ned
PPEPEPIT &E Pof RESIRE Z6r dViadedc hbsi hlamkarea wiwardl ock
havipng a predeternrned i nformati on dot arranged
[ % og . ! !
ereon; a plurality of virtual reference points to be

def i | 5 @ardghae aom t.he referen oi nfs; an
info?ﬁa |f)6n1 dsr |sdcaﬂrer ann%gaetde e R TR Yl orhiaf PERa then

dbs Iefdimatydy A dihst @BE%u@ﬁd lg'#égfklco{? fghoé“ trhled x
virtual reference point; east % nor a6t
aUOthatcéhEemredetﬁbnb&%@klﬂ%ﬂdﬂf¥bf§nﬂagﬁohnEﬁe other

direction dot showing the direction of the block by a
ifeepeitdwnf dom tilme shiatalal At this virtual grid point,
a triangle information dot is arranged, and due to the
shape of this triangle, it is possible to recognize that
this block is upward. T
[0221]

The present invention can be widely applied to an
illustrated book, a photograph, a card game, and a

security system or the like being read by an optical

S3ensor,
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is

20

25

30

15 reference point. 2. The dot pattern according to
Claim1l wherein the reference points arel%éil' ol nts

WQ,2007{004994 ranged at even intervals int £006{AR0185

| oner 20 directions or the right and left directions
Whailtn_itheclball.%:ek area; and using a center of the four
gri o poi nt's das Fhe wvirtual vector start poi nt and
with reference to this wvirtual vector start point,
the information is defined in 25 the information dot
by la dift €tdli gittdlSHimating the direction necessary

Forfefd i Ng NG DI fEFtdOndalrend g dot; paliefibeq

according to Caim1,” wherein, providing reference
in gmi catdanest ian kal Bk lfowitadi nateds reotimoed aif @rmation
dotl at er al ed' rect ieon in the area of the block, the

r eterence p Ht=UYes virt ual grid points which are

pr ovigled-0n tihe 1 efiefence Widrdide pdlintdeto be
| ongi tudinal direction or in the lateral direction at
defdgiqhilf igftemneas B Hesireiplenetintart point;

ang, ., 9,0000: 00705 70 SQ 2007, 19053-Je D, 2007/ 004904,
P /%%%%?F%%logg % tﬁﬁg re earﬁ%%’ tog)ft is virt U%J[Qr?a ton
is wedtigredstigyr ta phiattgndcheambanidigreaft tdre fndrorome i ohrtisal

i ven de e.ndi_ngadqocp whet her or not the information dot
e el akged t s 49 The dot pattern according to Caim

3, atwhereit dihe indonmmBtian dot at shonedelef dineged
position in the block is defined as a direction dot;

posgid arhel§ mfastaneitliton alotiterbeonrdadngdtrwtng positi on
. ot 1 A .' : ; : .
at BRI 0 T P S Rl &) ST agreett Lot

refidr@nce point.

2. The dot pattern according teo Claim 1,

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

using a center of the four grid points as the
virtual vector start point and with reference to this
virtual vector start point, the information is defined in
the information dot by a direction eliminating the

direction necessary for defining the direction dot.

3. The dot pattern according te Claim 1,

wherein, providing reference grid lines in a
longitudinal direction and a lateral direction in the
area of the block, the reference point uses virtual grid
points which are'provided on the reference grid line in
the longitudinal direction or in the lateral direction at

certaln intervals as the virtual vector start point; and
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10

15

20

25

30

center of the block, respectively, defines the
| nf ti by a direction or by a distancg
WQEP%@GP% a direction necessary for defPﬁiW@G?ﬂ@GmOM%
direction dot. 15 5. The dot pattern according to
d ai , in,.providing reference grid lines.in a
Cor e A e Rt o L o T £ SRS Petfr bh i the
thare@awindg hef btivekinpsovieidg Vi réladn gdédle poi Ng Soat
certain intervals on the reference grid |ine, and 20
Wh%??%ﬁg‘i’ﬁg“%tr’él?%rjerh%%rr@‘i‘”iborboqi% Hot2bReRAedvi rt ual
grid point which is provided on the reference grid
line in the Ilateral direction, the reference point
uses. a Thamedotcopmece imgEtherdeierencélgimd3 poi nt dots
and a line  .connecting the virtual grid points in the
| ongRe it nar 125 di PHETT 6 4808 Bt i3 PTRACAREMHRES ¢ he
pos Nt Bs et i ige POl etk DE AdLi@Ed dud i Hegipscaivhrdsal and

vector start point; and wth reference to this |
vi rtifal iRt seardopoi nitbe tier #ryf nat i dnPPsi e ned

whd e LI, LALOLIBAL 00, Aol DY@ (il LRCLA PR 81 LOLEALL NG, he
direction necessary for 30 defining the direction dot.
be Bondhel slotolpate@r 90 adeprakndgy 09T degrdes ahenednthée

i .nf or mat.i.on t at a predetermne ositjon in the
e T e o T s w e Shrs by dot £1282 0b8. 00705 77
1n &F00 7 399 3a 1d W 20001 004994 P S2R06/ 8004 BRatiRg a

can information dot other than the direction dot

dl#%ﬁ%&%ﬁiQﬁpﬁﬁﬁﬁ{ﬁifpii¢@i1¢ﬂm%et¢%l@*éﬁcﬁi®@0@@6n on

which the direction dot is arranged, and an

information dot which is |ocated at a symmetric

posi t i athan ddit tibeet 5 ch react domi gt thaviagnalgrid |ine

in | at eral cenagr : , ,

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 wvirtual grid
point which is provided on the reference grid line in the
lateral direction, the reference point uses a line
ceonnecting the reference gird peoint dots and a line
connecting the virtual grid points in the longitudinal
direction as a grid line and uses the intersecting point
of the grid lines as a virtual vector start point; and
with reference to this virtual vector start point,

the information is defined in the information dot by a
direction eliminating the direction necessary for

defining the direction dot.
6. The dot pattern according to Claim 5,

wherein the information dot at a predetermined

position in the block is defined as a direction dot;
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in an information dot other than the direction dot

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

eliminating the necessary direction for defining the

direction dot.
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