DESCRI PTI ON | NFORVATI ON | NPUT/ OQUTPUT METHOD USI NG DOT PATTERN [ Techni cal
Field] [0001] The present invention relates to an information input/output
met hod using dot patterns for inputting/outputting a variety of information
or programnms by optically reading dot pattern information that is forned on
a printed matter or the like. [Background Art] [0002] Conventionally, there
has been an information output nethod for reading a barcode printed on a
printed matter or the like, and then OUtihﬁtlng i nformation such as a

voi ce. For example, there has beerP Nor storing in advance
information that 1is coincident mnth key information inparted to storage
nmeans, retrieving the information froma key read by neans of a barcode
reader, and then, outputting information or the like. In addition, there
has al so been pRUPORBIAHONEINPI O TRUTMETHOD'USANGOMOPRATEERN obt ai ned by
arranging fine dots under a predetermned rule so as to output a plenty of
informati on or prograns, picking up and digitizing the dot pattern printed
on picking up the dot pattern printed onto a printed matter or the |like as

i mge datg T8, g@gg canera, digitizing, and then, outputting voice
i nformation. MF ? mever t he conventional nethod for outputting a voice
or the Ii a of., ab rcod s ent |Ied a. the rcode
printed 0:1 g(?‘érirﬁ’f’é)&esﬁﬁt I Btn'ief?ées ﬁ?em "‘éﬁméyg%léff?’atp |‘tsln§n°a %t he

above conventional nethod has entailed a problem that a barcode s Iarge in
size and JUEGHS ST papYTtieg/opapEing anarietiust fprmationhar pEresams byherticallyr ge in
size, it is inpossible, on the aspect of Iayout to cIearIK | ay out a nunber
of - | besdiegidet paytersantor mitiprathats é@madrorsem:etn@ matser gnthehkg.act er or obj ect
whi ch has the significance appearing in imges of photographs, pictures or
gr aphi cs. [Background Art]

[0002} Conventionally, there has been an information output method for reading a

barcode printed on a printed matter or the like, and then, outputting information such as

a voice. For example, there has been a method for storing in advance information that

15 coincident with key information imparted to storage means, retrieving the information

from a key read by means of a barcode reader, and then, outputting information or the

like. In addition, there has also been proposed a technique of generating a dot pattern

obtained by arranging fine dots under a predetermined rule so as to output a plenty of

information or programs, picking up and digitizing the dot pattern printed on picking up

the dot pattern printed onto a printed matter or the like as image data by means of a

camera, digitizing, and then, outputting voice information.

[0003] However, the conventional method for outputting a voice or the like by mean

of a barcode has entailed a problem that the barcode printed on a printed matter or the

like is an eyesore. In addition, the above conventional method has entailed a problem

that a barcode is large in size and occupies part of paper, and thus, if the barcode is thus

large in size, it is impossible, on the aspect of layout, to clearly lay out a number of



[0004] A dot pattern is picked up as imge data by neans of a canera, and

t hen,

‘easily recogni ze dots,

t he

and t hen,

printed on paper,

image data is digitized in no-color 256 gradations. In order to
the variation of the gradation is differentiated,
a dot edge is sharpened. Next, the data on the 256 gradations is
bi nari zed to white or black. By neans of this binarization, when a dot
a dot print error occurs, the error being caused by a

print shift or blurri nq and a shift when a pixel has been provided.
d
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parity check. However, these error checks have had: a problemthat an error
check is megteficasicarppearing in imdgeookploftogtapls, plotuaesedréptaon a plurality of dots
instead of a print error check by dot, naking it inpossible to determ ned
wi th whi cHH00041t he ddopattere it Fckediup ainide da@sby afeahd 66l ca@bd, andfiehl @@ t hat a

canmera i mage picking up range nust be wdely determ ned.
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[ 0005] Furt her,
i stortion or

I‘cat ed

i.s an object of the present invention to provide an information
i nput / out pukarzatiasdvhen hgot st pivded oRmapesi ¢0i priat eapaIBFAITHIthe sFar bring
information or functions different depending on dots of a dot pattern

of data by nmeans of a dot pattern and, at the -2 tine of defining

i nf or mat i oDorfventionaligl sudhta gaittegron has Beqgerdrai-chgckbidrioc inexns of aparitypdeck.| y

defining information; which is capable of checking an error on dot | ayout
state; andHowever, these error checks have had: a problem that an error check is made relative to

a block of data obtained from a plurality of dots instead of a print error check by dot,
making it impossible to determined with which of the dot such a print error has
occurred; and a problem that a camera image picking up range must be widely
determined.

[0005] Further, the above error checks have entailed a problem that a distortion occurs
with the dot pattern picked up as an image exerted by a lens distortion or a distortion
exerted at the time of oblique image pickup, paper expansion or contraction, medium
surface curling, or printing, and then, sophisticated technique is required to correct this
distortion.

[0006] The present invention has been achieved in order to solve such problems. In
other words, it is an object of the present invention to provide an information
input/output method using dot patterns, which is capable of imparting information or
functions different depending on dots of a dot pattern displayed on a printed matter or

the like, thereby defining a large amount of data by means of a dot pattern and, at the

a



further, which is capable of enhancing security. [D sclosure of the
I'nvention] [0007] Claiml| of the present invention is directed to an

i nformation input/output method using dot patterns, the method conpri sing:
defining as a block a rectangular area of a square or a rectangle, of a
medi um face such as a printed matter; while a straight line in a vertica
direction and a horizontal direction configuring a frame of the block is
defined as a standard.grid |ine, providing a virtual reference grid point by
pr edet er ni #88 Of delnog iniprnatios frem dhat flob paffers, Tepegnizing direrjivayitand spesdiiyence
grid point dot on a virtual reference grid point; connecting the virtual
ref er ence dpfinthg tifernmtion; which is aapahle afidheldfing)amgrmar sir &t Jayout istate; padal | el
to the reference grid line as a grid line; defining a cross point between

the grid |funher, ahich ivcdgabRl of@hhshciipi eburitgenerating a dot pattern obtai ned
by laying out one or a plurality of information dotes, respectively, having

a di st anceraidouirdbf e thwpi@jound the virtual grid point; reading such dot
pattern as inmage information by optical reader means; nunerically val uing

the dot p n; i putti i_nf.ar | t. onds to
t he nuner?&@ﬁ?b %@?fAeéFﬁﬁhﬁ%F%Qﬂﬁﬁﬁﬁ@?&%ﬁ@%%?@d@ %@%ﬁg. %Eﬁo@%g%%gﬁgding to
claiml, inforpgation,dots can.,be laid out .hy grid.(first virtual grid
poi Nt T or HEOR Psigrds e (e et empag he paetnies o RSl PO be
stored in blocks. [0009] In addition, the virtual reference grid point by
pr edet er ni #6%) Ofiar WHATEORT §Sesgangfe i s mednen dacessush ager BrinEh deetieht whiaR in a
vertical or horizontal direction; however, this interval may be nade
di f f erent deghtdingdn anvertical disgctipn ahd dihogzentalrdigastion henfigugingar frame phthe
direction. [0010] Cdaim?2 of the present invention is directed to the
i nf or mat i oslock putiéfineddpast a standard grid line, providing a virtual reference grid point by
predetermined interval on the reference grid line; laying out a reference grid point dot
on a virtual reference grid point; connecting the virtual reference grid points to each
other and defining a straight line parallel to the reference grid line as a grid line;
defining a cross point between the grid lines as a virtual grid point; generating a dot
pattern obtained by laying out one or a plurality of information dotes, respectively,
having a distance and a direction around the virtual grid point; reading such dot pattern
as image information by optical reader means; numerically valuing the dot pattern; and
reading and outputting information that corresponds to the numerically defined
information from storage means.
[0008] According to claim 1, information dots can be laid out by grid (first virtual grid
point} formed in large amount in blocks, so that more information can be stored in
blocks.
[0009] In addition, the virtual reference grid point by predetermined direction used

herein denotes a predetermined interval in a vertical or horizontal direction, however,

this interval may be made different depending on the vertical direction and the



met hod using dot patterns, as set forth in claim1l, wherein, in the block,
assum ng an oblique grid line connecting virtual reference grid points in a
further oblique direction, a cross point between the oblique grid lines is
al so defined as a virtual grid point (second virtual grid point); and one
or a plurality of dots, each of which has a distance and a direction, are
| aid out around this virtual grid point. [0011] According to claim 2,
infornatia}&gdots é:.an Jbe laid out by virtual grid point that 1is a cross
poi nt  bet iERERORIRLAIEEAIGN] | nes in an oblique direction, so that further nore
informati on can be stored in blocks. [0012] Claim3 of the present invention
i s direct d@01@ tGlaim 2f of thatresent mpignliontipdirectedthole infbivptidot inpat{Quspns, as
set forth in claiml or 2, wherein the dot pattern provides significance of
i nf or mat i anethod asiagrdda pateerns, taly sehfetrthein daimnbt whiatis, ar ¢hel tdock, asdunéngund t he
virtual grid point. [0013] According to claim3, by intentionally generating
and | ayi ngotiidhe arid Ghe Eérﬁﬁcﬁﬁ@@iﬁua“&%r%%%ﬁd?’oﬁﬁ?irpi fudthePsiighefidiretten, an area
on a printing face can be expressed. In "addition, by laying out dots on all
the virtu rd ' ' : { I; : i . an al so
be rec ogniaézr cé% ﬂggntg% Eﬁ%r‘bg Bgcl:%ﬁgg@n@{epr]\?%?%gﬁ%g . &98‘6111&? %fﬁlgt?@éﬁ%ﬁ gr ithm
for defining i,nfoymation in accordance wi th whet her .or not g. . dot _exists on
2 vt ual Ol B B SnEBE R PRRES ohdets 850 8 horlh (s Biie P58 bt s on
dot that exists at a position shifted froma virtual grid point can be m xed
with each l’éﬁcﬂ%’?aaf%ﬁ ?f‘BraéO‘i“HftE'F%H?‘i Arid8finhe |aid out. [0015] O aim 4 of
the present invention is directed to the information input/output mnethod
usi ng dot [F81tlerAesording toeglaipn? tinformatierydeip canbe ideutdyvitteal Zridieattdhat a key
dot -4 defining orientation of the block is laid out at a position shifted
from at | east crose puint betdeen rtbé gridnireesgni zh pldique drectibe seefhat dmtlergnord | i ne
configuring the bl ock.

information can be stored in blocks.

[0012] Claim 3 of the present invention is directed to the information input/output
method using dot patterns, as set forth in claim 1 or 2, wherein the dot pattern provides
significance of information in accordance with whether or not dots are laid out around
the virtual grid point.

[0013] According to claim 3, by intentionally generating and laying out a dot-free area,
the outer frame of a mask defining an area on a printing face can be expressed. In
addition, by laying out dots on all the virtual grid points in a predetermined area, the
laid out dots can also be recognized as ordinary background information.

[0014] A first algorithm for defining information in accordance with whether or not a
dot exists on a virtual grid point and a second algorithm associated with an information
dot that exists at a position shifted from a virtual grid point can be mixed with each
other, and more information can be laid out.

[0015] Claim 4 of the present invention is directed to the information input/output

method using dot patterns, as set forth in any one of claims 1 to 3, wherein 2 key dot



[0016] In this way, the orientation of the block can be defined by |aying
out the key dot. Uilizing the key dot, the tilting in a predeterm ned
‘direction can be detected relative to a read axis of optical reader neans,
so that the read dot pattern can be corrected or the significance different
depending on a tilt angle can be provided. [0017] In addition, in the case
where such a key dot has been laid out, that portion (reference grid point
dot on vir%#aL ref erence ?rid | i ne). does not  exist because it is .

subst i t ut etFtigRe erigngatiogsf the blogis]s lmdquiata pesitigneshifteds AR 4t Jeasheneorrtna
directed to the information input/output nethod using dot patterns, as set
forth in arejerome gofd polimionghd referede galidimsi copfigiring thedpelt to an information
dot of a predeterm ned position that is defined as a key dot in the block,
the i nfor nE0IL6 Bahisbeiynthd adichtaitn éfitha blekpaa thevdefioee boflayieg bangiellay ar eas
that exists at a position at which the rectangul ar area to which the key

dot. bel onggot] S UEARChe Rty WbrIAR! @Ififg 25 ALALdEBAALA 8RR Bin b nkRkiEati on s
a

defined by a direction or di stance that excludes a direction required to

def i ne thereﬁ?é(rqute% réaﬁga]szs oi; %pﬁgsg eARe ers,es@'?hétrmgrrg%:d&??%&%%g%‘#?% than a

bl ock center 1s I ne reis a possi

information dot that exi.sts at.a correspondi ng. position when, the bl ock
center is ?cﬁfeﬁé?éi Oézheasxg%ﬁ%mc&qgfer id§p65@"§0°rﬂgﬂvégglef%ﬁﬁf’mﬂédeddi scrim nated
froma key dot if the information dot is read by optical. B reader neans.

Accor di ng F81E]l dnadgitionefi ther case Where suchy ¢ @%béﬁéh%b‘?e@clﬁﬁln@‘ﬂ} Hat RPERDOt her
than the key dot, the manner of inparting an information dot is nade

di fferent referange gaid, painfedetbyn virtlal neferencep @sidi lined dags dios existrbacaee tthis key
dot and the information dot fromeach other. [0020] For exanple, it is
suf fi ci ent subktitatddefpr dib¢y dt. | ai d out as a vector in only the -5 vertical and
hori zontal directions froma virtual grid point and if information is
defined ip0a8) obking$eofliiecplebend ihventinntinQiretied tanfel idformita npat/o@pitst s at

a position turned by 90

method using dot patterns, as set forth in any one of claims 1 to 3, wherein, with respect
to an information dot of a predetermined position that is defined as a key dot in the
block, the information dot being laid out in a respective one of rectangular areas that
exists at a position at which the rectangular area to which the key dot belongs is turned
by 90 degrees around the block center, information is defined by a direction or a
distance that excludes a direction required to define the key dot.

[0019] In the case where an information dot other than a block center is defined as a
key dot, there is a possibility that an information dot that exists at a corresponding
position when the block center is turned as a rotational axis by 90 degrees cannot be
discriminated from a key dot if the information dot is read by optical reader means.
According to claim 5, however, in the corresponding rectangular area other than the key
dot, the manner of imparting an information dot is made different from usual, thereby

making it possible to discriminate the key dot and the information dot from each other.

{0020] For example, it is sufficient if a key dot is laid out as a vector in only the



degrees. [0021 ] In addition, with respect to a key dot, while a length of a
vector is defined as a predeternmned Iength, information may be defined by
means of a vector of a different Ilength in another rectangular area that is
exists at a position turned by 90 degrees. [0022] In this way, the manner
of defining an information dot is determ ned in advance so as to be
different fromthe manner of defining a key dot with respect to an area in
whi ch the key dot_ can be |aid out, whereby an information dot can be laid
out with ‘feé‘éﬁﬂgélﬁ d herizontal dgestions Sram A yirkiad gridpeatt apd ahinformaiey iséfingdd a dot
pattern without wastefulness can be achieved. [0023] In the case where a
key dot has apebhquadidection intanether welangidan asea that exists as peosition turaedbh 86
information dot in a block nmay, of course, information nmay be defined
dependi ng dearaski ch of the vertical, horizontal, and oblique directions is to
be determned. [0024] Caim6 of the present invention is directed to the

i nfor mat i quo2 1P Uh/a08itiBHt withBésped & aikeg deptwhiiatal IBhAR of aSvest@f isf ®itfnBd kfaany one
of claims | to 5, wherein, in an information dot of the bl ock, depending on

2 POt {1 OfbBrthckndh Girhdblo8 R OBtk by el ofanGu sy 6k 2afthrggt i on

fromthe virtual gri are arbrtrari rnatlon ot, and
def i nod witPeR rﬂiﬁoﬁeiﬁaﬁ%@oﬁaﬁ%reaaﬁ%ég%’? ataf‘r’ C?ﬁ%%%t%ﬂﬂ%%”%@'f%”pﬁﬁﬂt Yare
ot or mat | GNO24Ry Th s NG raaDk, of AT G aoér?fpgaaw ) otV 1 ol o
using the dot pattern (by manufacture, service industrial field or by
conpany -% assiorhy differentfompthetreanapr of d@%@]lg Rrkeyios widyrespest taian afsatiter ns of
the present can be utilized discrimnatively by

which the key dot can be laid out, whereby an information dot can be laid out with

respect to the corresponding area other than the key dot and a dot pattern without

wastefulness can be achieved.

[0023] In the case where a key dot has been laid out at a block center, with respect to

another information dot in a block may, of course, information may be defined

depending on which of the vertical, horizontal, and oblique directions is to be

determined.

[0024] Cilaim 6 of the present invention is directed to the information input/output

method using dot patterns, as set forth in any one of claims 1 to 5, wherein, in an

information dot of the block, depending on a position in a block of the information dot,

a distance and a direction from the wvirtual grid point are arbitrarily limited by

information dot, and information is defined.

[0025] According to claim 6, information can be defined while the distance and

direction from the virtual grid point are arbitrarily limited. Therefore, for example, the

manner of defining information, by information dot, can be varied by type of industrial

field using the dot pattern (by manufacture, by service industrial field or by company



limted usage, so that nutual securities can be laid out. In other words,
the limted defined information can be provided so as to be readabl e by
optical reader nmeans corresponding thereto. [Brief Description of the
Drawi ngs] [0027] Fig. | is an illustrative view depicting one exanple of a
dot pattern. Fig. 2 is an enlarged view showi ng an exanple of information
dots in a dot pattern. Fig. 3 (a), Fig. 3 (b), and Fig. 3 (c) are

illustrative vie depi cting how key dots and infornmation dots are laid
out. Fig. Wl%@%éfoéﬁa@{a}ml e of information dots and bit representation of
data defined therein. Figs. 5 (a) to (f) each show an exanpl e of

i nf or mat i ol9086k singhg Wiy the dgrnagems of itempreskat icae de ttidired discriithisayely byg. 5
(a) shows a case in which two dots are laid out; Fig. 5 (b) shows a case in
whi ch f ourlidoed usage, baitltht onuitpalFSeguritfes(aap Heola{deputeadh otledhoverds) thadieniied whi ch
five dots are laid out; and Fig. 5 (f) shows a case in which seven

i nf or mat i ofefiell SnRrMafich ¢ad We- ﬁ)rEivm%d B 4570 be resabRl By \dpBYE Radd HBW ng an
exenpl ary configuration of a block, wherein Fig. 6 (a) shows an exenplary

configurat] = 6 rectangul ar areas; Fig. 6 (b) shows an exenpl ary
confi gur at?dg{\bsgénd?g}?hgre@'g rectangul ar areas; Fig. 6 (c) shows an exenplary
confi gurat i pn 4.x. 3 = 12 rectangul ar areas; and Fig. 6 (d) shows an
exenpl ary @hqﬁﬁa?rﬁlio&?-f& e]gra%vl%gsi 25 rectangul ar areas, respectively. Fig,
7 is an il dve. view of a nethod. for assigning "0" and "1" to least -7
signifi canif’%ﬁf’f ?l&-nblscaﬁéﬁvkstwavawe&r Bictipe oaf cxHNBleRERIdShPHSIN Fig. 8 is an

illustrative view depicting a relationship anong a true value K_a
Fig. 2 is an enlarged view showing an example of information dots in a dot

pattern.

Fig. 3 (a), Fig. 3 (b), and Fig. 3 (c) are illustrative views depicting how key
dots and information dots are laid out.

Fig. 4 shows an example of information dots and bit representation of data
defined therein.

Figs. 5 (a) to (f) each show an example of information dots and bit
representations defined therein, wherein Fig. 5 (a) shows a case in which two dots are
laid out; Fig. 5 (b) shows a case in which four dots are laid out; Fig. 5 (c) to (e) each
show an case in which five dots are laid out; and Fig. 5 (f) shows a case in which seven
information dots are laid out.

Figs. 6 (a) to (d) are views each showing an exemplary configuration of a block,
wherein Fig. 6 (a) shows an exemplary configuration of 2 x 3 = 6 rectangular areas; Fig.
6 (b) shows an exemplary configuration of 3 x 3 = 9 rectangular areas; Fig. 6 (c) shows
an exemplary configuration of 4 x 3 = 12 rectangular areas; and Fig. 6 (d) shows an
exemplary configuration of 5 x 5 = 25 rectangular areas, respectively.

Fig. 7 is an illustrative view of a method for assigning "0" and "1" to least



security table R, and an information dot |I for the purpose of illustration
of the security of the information dot. Figs. 9 (a) to (d) shows dumy dots
and null dots, wherein Fig. Fig. 9 (a)-1is an illustrative view of dummy
dots; Fig. 9 (a)-2 is an illustrative view of null dots; Fig. 9 (b) and
Fig. 9 (c) each are one exanple of a printed matter; Fig. 9 (d)-1 is an
exenpl ary | ayout of dot patterns restricting the boundary between two nasks
by neans of .null dots; and Fig. 9 (d)-2_.is an illustrative view depicting
an exenpl a’?‘%mﬁ%}"émts and ﬁﬂﬁcglnﬁé‘ﬂtﬁé@ﬁ89%%%1f9rf1@f‘%60‘t-he boundary between a nul |
dot and a background by nmeans of null dots. Fig. 10 (a) is an illustrative
vi ew depi cting &Figeluenn ilkistratieyiewf depisping ta redptionstiip emeng arfrgovaluald aFi g. 10
(b) is an illustrative view depicting a nethod for reading dot patterns and
cal cul at i nggedtitgrably R; ead dinriafoemwiadrués. 1 for the fitpose of iNuemtishofategseaurity
relationship in | ayout between a reference grid line configuring an outer
frame of astheGlfommdioa doef erence grid point dot. Fig. 12 is a view showi ng a
relationship in |layout between a grid line, an oblique grid line, and a

2 method Tor 1§ et Py el nper Rarrs R L g e (BPS i
90 SRS BT SR 458 S MR SRS 0 P55
doscr i bed 3 (B 5 1% of FLRED 16 OiroOxsbRmmsry PHGIr BHF oL 12 D63b] TG, 1 i s
an illustrative view depicting one exanple of a dot pattern of the
exemplary layout of dot patterns restricting the boundary between two masks by means
of null dots; and Fig. 9 (d)-2 is an illustrative view depicting an exemplary layout of dot
patterns restricting the boundary between a null dot and a background by means of null
dots.
Fig. 10 (a) is an illustrative view depicting a sequential order of inputting
information dots and Fig. 10 (b) is an illustrative view depicting a method for reading
dot patterns and calculating X and Y coordinate values.
Fig. 11 is a view showing a relationship in layout between a reference grid line
configuring an outer frame of a block and a reference grid point dot.
Fig. 12 is a view showing a relationship in layout between a grid line, an
oblique grid line, and a virtual grid point and an information dot.
Fig. 13 is a view for explaining a method for retrieving an information dot 3
around a virtual grid point.
Fig. 14 is a view for explaining a relationship in layout between a block
orientation and a key dot.

[Best Mode for Carrying out the Invention)

[0028] Hereinafter, preferred embodiments of the present invention will be described



present invention; Fig. 2 is an enlarged vi ew showi ng one exanpl e of
information dots of a dot pattern and bit representation of data defined
therein; and Fig. 3 (a), Fig. 3 (b), and Fig. 3 (c) are illustrative views
each depicting how key dots and information dots are laid out. [0030] The

i nformation input/output nethod using dot patterns, according to the

present invention, is conprised of recognition of a dot pattern 1; and neans
for outputtL i nf or mation and programs fromthis dot pattern 1. [0031] In
ot her wor d¥@lth{ éfeﬂéqtoﬁﬁﬁta%ﬁqmpfni’@gﬁf%’ﬂéﬁ up as i mage data by neans of a
canera; a reference grid point dot 4 is first extracted, and then, the thus
extract ed [989] sFigdatierani Westratyebaewtdepiotingi aieorxantple of ardaipattens of dwce gri d
point 6; and a straight line connecting these virtual reference grid points
6 is definpesas itvehtbsRECE s ¢hldrpeeviéw showiddencaampief mféhatiogidetsence
grid point dots 4 are not laid out at position of the virtual grid points 6

at which the, d@ttﬁatt%ﬂpéﬁd%lp%pré;@ﬁtﬁnﬁi oft NiRa BEfinANBE¥IOEnd PigS 3V(hY, tral3 (u§f er ence

grid points 6 are extracted, and the extracted dots each are defined as a

k d 2 I
Koy o, 2 R TG %&#38%%%22 RS Ry Sy el Mol ¥l G°

points 6 ar e sgt and then, a cross points between the grid |ines 8a and 8b
i s defined ﬁé WUt-r t ual grld point 11 (first virtual grid point). Then, the
dots at thf:ﬂogerlfhery of this virtual grid paint 11 are retrlgved %gg

tion

then, an i %h“faﬂ’f’a@“dé!muﬁ@ﬂpﬂ‘eﬁ@ﬁmdnﬁ“&& 4ot ePalieENs a AEEOT
fromthe virtual grid point is extracted. [0032] In addition, assuning an

obl i que grP@sent ievakiosonneemprisedt e rprognition oéfae denpatteryrl; candomeers o o each
other in an oblique direction, a cross point of these oblique grid -9 lines

8c is al sooﬁpﬁﬁtingdhfasnaimﬂanﬂtpad)grgmi; ttopothistdot Batfesedond virtual grid point).
Then, the dots at the periphery of this virtual grid point 12 are al so
retrieved, [(@3d] t mesthett W@rds, the dot pattern 1 is picked up as image data by means of a

camera; a reference grid point dot 4 is first extracted, and then, the thus extracted dot is

determined to be at a position of a virtual reference grid point 6; and a straight line

connecting these virtual reference grid points 6 is defined as a reference grid line 7. In

the case where the reference grid point dots 4 are not laid out at position of the virtual

grid points 6 at which the dots should be, dots at the periphery of this virtual reference

grid points 6 are extracted, and the extracted dots each are defined as a key dot 2

(rectangular parts at four corners of a block). Next, vertical and horizontal grid lines

8a, 8b connecting the virtual reference grid points 6 are set, and then, a cross points

between the grid lines 8a and 8b is defined as a virtual grid point 11 (first virtual grid

point). Then, the dots at the periphery of this virtual grid point 11 are retrieved, and

then, an information dot 3 defined depending on the distance and direction from the

virtual grid point is extracted.

[0032] In addition, assuming an oblique grid line 8c connecting the virtual reference

grid points 6 to each other in an oblique direction, a cross point of these oblique grid



information dot 3 defined depending on the distance and direction fromthe
virtual grid point 12 is extracted. [0033] Next, the orientation of the

bl ock is determ ned depending on the direction fromthe virtual reference
grid point 6 or virtual grid point 11 of a key dot 2. For exanple, in thee
case where the key dot 2 has been shifted in the +y direction froma

virtual grid point, the information dot 3 in a block nay be recogni zed while
a vertical, directjo s defined as a forward direction. [0Q034]_Further, if

the key dotnes 8cdsa p?ipéﬂpq 3 & Hausharyl paipt | bisesangnityd spdirad). By Bisce

grid point 6 or virtual grid point 11, the information dot 3 in a bl ock may
be recogni 38 at g Iperiphrsy dif rthist vional gridniostt therebhloe ketrigyedeand thenathed at
180 degrees around a block center is defined as a forward direction. [0035]
Fur t her noraforifatibhdok @ yefihndd depesdisg bh tleddistantdnd dirediioe fionothe fvimmal ighid
virtual reference grid point 6 or virtual grid point 11, the information
dot in a bpaskimexhgeted €ecogni zed while the direction in which the block has
been rotated cl ockwi se at an angle of 90 degrees around a bl ock center is

def i ned as%’??%}g rl’?@@){t,d F@O%‘?ﬁét% of[ ngscﬁl)c ﬁé’cg[%inec] hgﬁ%gir}%eé{%(mé dgeétﬁnsm fted

in the +x tion e virtual reference gri I or virtual grid
point 11, the information dot in a.bloc . pe . ogni zed il e.the
di rection %tr?l"‘\/ét?feé"ﬁrtﬁeregﬁr%ﬁ gﬁ'ﬁsp%%‘eﬁ Ofo‘fl'g?@hd(b)ﬁﬂpéﬁlo @ké\ﬁysgg@l%' eFa(hr angl e
of 90 degrees arqund a bl ock center js _defined a .fqrward, direction.
[0037) I PHERES 1BfheTorash Ahee the key ot Gﬁ-aamwlﬁ?iauﬁw Tedirectigndrom a
accunul ated in a_  frame buffer, a central processing unit (CPU of the
optical revdepl grchnaingihe \nfernagion glot Brintahdlogk map bsurgagnized whileheMertigdcodes
the nuneric values defined by information dot 3 -10 depending on the
di st ance adiekctibn écddfomed fis @ florwiard diedctigni d points 11, 12 of information dots
3. As the xy coordinate or codes, these nuneric values are crosschecked with

[0034] Further, if the key dot 2 is shifted in the -y direction from the virtual reference

grid point 6 or virtual grid point 11, the information dot 3 in a block may be recognized

while the direction in which the block has been rotated at 180 degrees around a block

center is defined as a forward direction.

[0035] Furthermore, if the key dot 2 is shified in the -x direction from the virtual

reference grid point 6 or virtual grid point 11, the information dot in a block may be

recognized while the direction in which the block has been rotated clockwise at an angle

of 90 degrees around a block center is defined as a forward direction.

[0036] Moreover, if the key dot 2 is shified in the +x direction from the virtual

reference grid point 6 or virtual grid point 11, the information dot 3 in a block may be

recognized while the direction in which the block has been rotated counterclockwise at

an angle of 90 degrees around a block center is defined as a forward direction.

[0037] If images of dot patterns read by optical reader means are accumulated in a

frame buffer, a central processing unit (CPU) of the optical reader means analyzes dots

in the frame buffer, and then, decodes the numeric values defined by information dot 3

-10-



information stored in the optical reader neans or nenory of a personaj
conputer; and the voice, inmages, nobile inmges, and prograns or the like
corresponding to the xy coordinate or codes are read out, and then, are
outputted froma voice/inmge output neans or the like. [0038] In generation
of the dot pattern | of the present invention, in accordance with an
algorithm for generating a dot code, in order to recognize information such
as a voice, fine dots, i.e., the key dot 2, the information dot 3, and

r ef erence dgpeddipgionttheldistahicansd daectamgiecmuidesl gaidppentetiér b2 o€ thformhation] 0039]
As shown in Fig. 1, a rectangular area such as a square or a rectangle, of a

medi um f acgot§ BCh Aasthe »3r tdvrdidateBirt ®des, | thesdefunneid valucy dtk QRlssdheckdll kg tion,
while straight lines in the vertical and horizontal directions configuring

a frame of; : £ ' i 7.l i nes
i ndi cat ed ‘6@%%&%’%%2’%%8%& r%%,e} H%??fﬂ%@eélg%?g%@%sgﬁ] go}ﬁ%P%tr’san are
provi ded al I %eetierng ned bi nt.ervals on the ref gl’lenﬁe ?‘_I’I d i ne 7th and t hen,
ref erence gFi 43 poi ReEG oY HeéV'élgffsaiaB SOYE BN (R ?/i[l t 8 e?Pé)f“gv‘én e S)rxiyd

poi nts 6. hbx%, st rai ght Iineg connecting the virtual reference grid points
6 to each CRAHERIEARTCS 419 Brd (Lt and ther.ctreRUEPier dTIm HeVaicHHRaggetR¥d as
grid lines 8a, 8b and a cross point between the grid lines 8a and 8b is
defi ned asmgangiqrithalikeyri d point 11 (first virtual grid point). [0040] Still
furthernore, an oblique grid |line 8c connecting the virtual reference grid
poi nts 6 t[#088f hinggenerativm ofitheoditipptiernd] pfdiei esensinyetticandh accordense pathnt
between these oblique grid lines 8c is defined as a virtual grid point 12
(second vi 4d algbrith fbr gehdtiting a dAIQRE44, iRBRIeDfo febondd ihformbitibMfwhmBtaiveicedot s 3
having a distance and a direction around - 11 the thus set grid point are

l'ai d out, fRSBEG!1¥eink keyQUoONHethbormatled dBaS ! Sl refdrB4ri Rt b&i £ afdot
pattern | is picked up as i mage data by neans of a camera, 1ens

arranged under a predetermined rule.

[0039] As shown in Fig. 1, a rectangular area such as a square or a rectangle, of a
medium face such as a printed matter, is defined as a block 1. In addition, while
straight lines in the vertical and horizontal directions configuring a frame of the block 1
each are defined as a reference grid line 7 {lines indicated by thick lines in Fig. 1),
virtual reference grid points 6 are provided at predetermined intervals on the reference
grid line 7, and then, reference grid point dots 4 are laid out on the virtual reference grid.
points 6. Next, straight lines connecting the virtual reference grid points 6 to each
other and parallel to the reference grid line 7 are defined as grid lines 8a, 8b and a cross
point between the grid lines 8a and 8b is defined as a virtual grid point 11 (first virtual
grid point).

[0040] Still furthermore, an oblique grid line 8c connecting the virtual reference grid
points 6 to each other in an oblique direction is set and a cross point between these
oblique grid lines 8c is defined as a virtual grid point 12 (second virtual grid point).

[0041] One or plurality of information dots 3 having a distance and a direction around
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distortion of the camera or a distortion exerted at the tine of oblique

i mge pickup, paper expansion and contraction, medium surface curling, or
printing can be corrected by nmeans of the reference grid point dots 4.
Specifically, a correction function (Xh Y') =f (X n Y-n) is obtained for
converting distorted four virtual grid points into an original square,
information dots are corrected by the sane function, and the vector of
correct information dot 3 is obtained. [0043] If the reference grid point
dots are |thedusuet grid pdint delaipabt ssspectivelyn® denage oddt patterdt ai ned by pi cki ng
up this dot pattern 1 by neans of a canera corrects the distortion caused
by the cangpnaz] sWwhedaiis d¥iRReinNEis fTBER 1HAdAnABe UBA BYOhedRIH @ dAmbrd, $erRi Cked

up by neans of a general type canera having a lens with a high distortion

rate ”D“”tﬁgtortﬁheé}ie@%tc%?ne%b} a &IBSrtfoEBe%?ng&“a? BB S RIERGHS ?aceé(%e; ﬁf:g%{“ zed.

In additi on, even | canera I's atlvetoa

pattern 1, the dot pattern 1 can be,preci recogni.zed 04 T key
dot 2, as %q,pgquaﬁmgpéngfon g,smgglﬁ ch SPRing,,p B%’H&%d‘fahg’ ?’I:’]r%? H i stance
and a direction around one vi rtual r point_ 11 that exists at a

subst ant i aPY freansedfithareforgagearghpaint c{gﬂtw uabpegHicallp o sareection BneuAn 1% %n)

rect angul ar shape This key dot 2 serves as a representative point of the
dot patt erf f{Xkof'n)onebtained iforr enprvesiog wdistonesl fofir mirtugh grighpeiitsi infooamenigiogl dot s.
For exanple, these dots are laid out at the positions shifted by 0.2 nm
upwar dl y ofquarey inforradtionrdots prei coireated tyethblsak femmioe) amf thehectotof patrear n 1.
Therefore, in the case where the infornmation dot 3 is defined by X, Y

coor di nat ein¥@ideen dbt PIochtamedt ual grid point, the position distant at a
di stance of 0.2 mm downwardly of the key dot 2 is defined as a virtual grid

poi nt (COO{Oghgfmﬁtl?th@ie%rénce@? bt ddhr 154 BRE ErFthed]o? X&‘érHel %1?11&1@@11211‘53” vary

accordi ng et her the block of the dot patterns | l'afge or - small in

size wi thoyf e BY pidild & tE abdi5difehP1 by means of a camera corrects the distortion

caused by the camera, so that, when the image data on the dot pattern 1 is picked up by
means of a general type camera having a lens with a lgh distortion rate mounted
thereon as well, the image data can be precisely recognized. In addition, even if the
camera is tilted relative to a face of the dot pattern 1, the dot pattern 1 can be precisely
recognized.

[0044] The key dot 2, as shown in Fig. 1, serves as a dot laid out depending on a
distance and a direction around one virtual grid point 11 that exists at a substantially
central position of virtual grid points laid out in a rectangular shape. This key dot 2
serves as a representative point of the dot pattern 1 for one block representative of a
group of information dots. For example, these dots are laid out at the positions shifted
by 0.2 mm upwardly of a virtual grid point at the block center of the dot pattern 1.
Therefore, in the case where the information dot 3 is defined by X, Y coordinate values
from a virtual grid point, the position distant at a distance of 0.2 mm downwardly of the

key dot 2 is defined as a virtual grid point (coordinate point). However, this numeric
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[ 0045] The information dot 3 serves as a dot for recognizing a variety of
information. |In the case of Fig. 1, the information dots 3 are laid out at
t he periphery thereof while the key dot is defined as a representative
point and are |laid out at end points expressed by neans of a vector while
the center surrounded by four virtual grid points I1 (first wvirtual grid
points) is defined as a virtual grid point (second virtual grid point), and

then, the defined grid point is defiped a start, ppint. For.exanple, this
i or mat | RG0S ) e PRutksain P whsife Te Btk BF e G Pattsrat hisEer ) ' As
shown in Fig. 2, the dots that are distant by 0.2 mmfromthe virtual point
are |aid owallin sigegyithoyt being limiativhiheeste-hey are rotated cl ockwi se by 45
degrees in order to provide the direction and length that are expressed by
t he vect or[004fld ThHeanformhtieeddti 3 seraeseasaxotdesedogififg @] vavittyhofriefoemetnae t o t he
figure, 3 bits x 16 = 48 bits can be expressed in a dot pattern | of one

bl ock. [ OCHi7the \8hdel &f, Fig Nl tthe irifbimifiohaloty 8 acardbutesntthe pEphdot thetcdy atilei S
provided in the eight directions to express three bits, the dot |ayout can

be provi degle iRy 4B6; Hideffid Mr@?eseﬁ’téﬁﬁ@?&n{ MY arRildid QPG el pdiftyd reﬁﬁ're_ssteﬁe dot
| ayout can be Vvariously changed. [0048] It 1s desirable that the dianmeter of

I R

order of O. considera g
relative to per, ¢ r esol uti.on .and optimal digjitjzatian. 049] In
a1 on, VrORE AR gtk s mpapyare i EpepLuBl L ARPOB) AT 4 be
on the onger f 1 gﬂ;ventically and horizontally in consideratign of
i ncorrect ééléé;‘i‘ﬁdtgf Qpt iy defingd) asia stagt pefat s For exdmple, this inforpation éef36ist hat
the distortion of the key dot 2 be on the order of 20% of the grid
i nt erval s. surrpgndgobomepns elsvigusl gritbpeintshbl, 13. gés sbewndarfig. i, $h¢ aeterthait i on
dot 3 and a virtual grid point 11, 12 be on the order of 15%to 30% of a
di st ance batwestant thiyed. % immt fi@im grei \drtpai puig atd laid out in eight directions while they
are rotated clockwise by 45 degrees in order to provide the direction and length that are
expressed by the vector, and then, three bits are expressed.
[0046] With reference to the figure, 3 bits x 16 = 48 bits can be expressed in a dot
pattern 1 of one block.
[0047] While, in the illustrative embodiment, the dots layout is provided in the eight
directions to express three bits, the dot layout can be provided in 16 directions to
express four bits and, of course, the dot layout can be variously changed.
[0048] It is desirable that the diameter of the key dot 2, information dot, or reference
grid point dot 4 be on the order of 0.1 mm in consideration of appearance, precision of
printing relative to paper, camera resolution and optimal digitization.
[0049] In addition, it is desirable that intervals of reference grid point dots 4 be on the
order of 1 mm vertically and horizontally in consideration of incorrect recognition of a

variety of dots 2, 3, 4. Tt is desirable that the distortion of the key dot 2 be on the order

of 20% of the grid intervals.
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and 12 adjacent thereto. The reason therefor is set forth as follows. If the
distance between the information dot and the virtual grid point 11, 12 is

| onger than this interval, dots are easily visually recognized as a |arge
bl ock, and the dot pattern 1 is eyesore. On the other hand, if the distance
between the information dot 2 and the virtual grid point 11, 12 is shorter
than the above interval, it becones difficult to determne that the target
dot is an | r t 3 haV| vector |rect|V|t around er.of t he
reua o gpPedrind % i 47 BERECE Hs ifmapiona) S eng o vatiah il i
sequenti al order of reading information dots 3 in a block, wherein the
nunbers ciHelddeia Tﬂ1ﬁé’f4qr@%rlétyﬁ@nw°/e§fa% digigusgtbesvesy Be virieal igRAOMES i1bn dot s

| aid out by virtual grid points 11, 12, respectively. [0052] For exanple, in
t he case ofmdFiZgadj&cepibyherdtd) The (@5)n thereforais dsepfrthchoflinivse It therdétarom ar ound
(1) of as block center (this denotes nunber "1" circled in the figure). At

this time, betheenght thibmtgionalot bsd theNiftual gFid ML e12 BN6hgér MHahshix ikérval, 48 bits
is expressed by 4 mfmmx 4 mm [0053] In Fig. 3 (b), after froman

i nformati oydafe éa%)ly 'vf!;u&l'T'}e réc%gﬁé&%i &Mardk okl ahfend 85t parfeP 195 e ges%}@ck to

an information dot ave lai d olt sequentially | n a vert
di t t
the orid |Thei PRt Pﬁ@ JER ol é%%?ﬂ?éhgnbﬁ’r%aﬁéﬁeéﬁ* 3208 1B 850 ety 5"

(c), after n tion dot n the, rectan rea t the,left top
o bl ookl tn 7% BoHE R thtttos Byrerial i relRer it B 6 el maty | o'
vertical direcgti.on, \A@g ormatlon dots (17) t{ﬁC§25) are laid out alternately
at a crossiafgst Aot is@pipiormationdetet having Verior disrctiyihargung eithen pinbg virtual [ 0o55]
Fig. 4 shows an exanple of an information dot 3 and bit representation of
data defigispainisrd; 12 adarestiberstaanot her aspect of the invention.

[0051] Fig. 3 shows a sequential order of reading information dots 3 in a block,
wherein the numbers circled in the figure denotes a layout area of the information dots
laid out by virtual grid points 11, 12, respectively.

[0052] For example, in the case of Fig. 3 (a), (1) to {25) are laid out clockwise
therefrom around (1) of as block center (this denotes number "1" circled in the figure).
At this time, the grid interval is 1 mm, for example, and 3 bits x 16 = 48 bits is
expressed by 4 mm x 4 mm,

[0053] InFig. 3 (b), after from an information dot (1) in the rectangular area at the left
top of a block to an information dot (4) have been laid out sequentially in a vertical
direction, information dots (5) to (7) are laid out at cross points between the grid lines in
the vertical and horizontal direction.

[0054] In Fig. 3 (c), after an information dot (1) in the rectangular area at the left top
of a block to an information dot (16) have been laid out sequentially in a vertical
direction, information dots (17) to (25) are laid out alternately at a cross point between

the vertical and horizontal grid lines.
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[0056] In addition, if eight vector directions are defined with the use of
two types of dot i.e" a long dot (upper stage of Fig. 4) and a short dot
(lower stage of Fig. 4) fromthe wvirtual grid points 11, 12 surrounded by
the reference grip point dot 4 relative to the information dot 3, four bits
can be expressed. At this time, it is desirable that the long dot be on the
order of 25%to 30% of a di stance between the virtual grid points 11 and 12

adj acent t t that the s doi. be.on ,the o of 15%to_20%
Fhereo 1D, diE " YheS apeamRIA & AAloTReHOnAP APy PRFSCERIOh 6t S%Jﬁg and
short be | onger than the dianeter of each of these dots. [0057] It is

desi rabl e defiaed theeein andsheatsisoathgoespscisitheghersidnoy four virtual grid points
11, 12 be one dot in consideration of appearance. However, in the case where

an attend00sq radddition) iﬁceﬁ@rmsectbhdirauﬁbumhreodeﬁnnﬂcwithaﬂieomewﬁitWetjrp@nmfi ng the
appearance, a |arge anmount of information can be provided by assigning one

bit, and tdweie., 8Xioft (Wiber btAEOSME | Dind Alshord dbN(IGW e stdgetdf Fid-ah frexadiel e, in
concentric elght directional vectors, information for 2 can be expressed by

means of %hﬁ‘il%f@ ?19& ﬂOtlz%u%gn&dll%/B Hesrefépéxi%'e%ﬁ: %&Mt & ‘? ?él&l‘i%atto' e dots

in one block Fi gs. to (f each sh exanpl e

Lt or mat | g g&gnén 89S B bl{secﬁﬁ %ét% RLALIAN R ot ds g@e%ﬂgslg%ﬁag ﬂ?ebl)\qgerei n

Fig hows a
case in mh c fou 0 Ia and Fj to Fi ach
Show a casiot P RAPe ﬂrffﬂ 9555"&@ 3§‘V§0 {4 dtageR Lgfa'ﬁan ﬁ]e) yirga g g Tanace i n
whi ch seven dot s are laid out. 059] Fi g w{)‘]’\% each show
modi f i cat i @nadipcest dharetgatndethat ﬂWn dote ‘b.‘mﬁhﬁ éb" defs Yogtoct¥a thereqhi ch
eight information dots 3 are laid out in a block; Fig. 6 (b) shows -15 a
case in wiileweves it i dasiralble dhat dotestral intdredl df dhe loulgeirnélmpltﬁwedonﬁr tean thhows a
case in which 13 information dots are laid out; and Fig. 6 (d) shows a case
i n whi ch A4liametkoofeatch ofithese dots.

[0057] 1t is desirable that the information dot 3 surrounded by four virtual grid points

11, 12 be one dot in consideration of appearance. However, in the case where an

attempt is made to increase the amount of information while ignoring the appearance, a

large amount of information can be provided by assigning one bit, and then, expressing

information dots 3 in plurality. For example, in concentric eight-directional vectors,

128 is obtained

information for 2 can be expressed by means of a information dot 3 and 2
by 16 information dots in one block.

[0058] Figs. 5 (a) to (f) each show an example of an information dot 3 and bit
representation of data defined therein, wherein Fig. 5 (a) shows a case in which two dots
are laid out; Fig. 5 (b) shows a case in which four dots are laid out; and Fig. 5 (c) to Fig.
5 (e) each show a case in which five dots are laid out; and Fig. 5 (f) shows a case in
which seven dots are laid out.

[0059] Figs. 6 (a) to (d) each show modification of a dot pattern, wherein Fig. 6 (a)

shows a case in which eight information dots 3 are laid out in a block; Fig. 6 (b) shows
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dots 3 are laid out. [0060] Each of the dot patterns 1 shown in Figs. 1 and
3 described previously also shows an exanple in which 25 information dots 3
are laid out in one block. However, these information dots 3 can be
variously changed without being [imtative thereto. For exanple, according
to a large or small anobunt of information required or canera resolution
eight information dots 3 nay be | aid out in one block (Fig. 6 8a); 13

ot s 3 ar cb PR BiEh I %i%'@g%é’rﬁéqz g ot 8@5@5%8 6) Ml s OhVBDS, 3 ar e

| ai d out in one bl ock [ 006 L . 7 is an_illustrative view
of a met hotP M @r%@ngﬂﬁﬁweﬂ@d caiﬁdanlelgt@(@l @ow%@asesm giiigh ¢himfopnationand
checking an information dot error. [0062] Further, one information dot 3 is
uni form y deat d aculpidamd. " 0" and "1" are alternately assigned to the | east
significant bits so that they are used for checking an error, thereby

maki ng it [0068] Efhtsf tbelk patfersy 1 Ghowh ihhiigs. i Nkt Beies@tbet lrevdoudiy alsbi s
error check system information dots are generated alternately in the

vertical, $QWsz@kample iaRhidr258@5@8toh ot 51%%&1%? in SRKHIBS | tHpRsrkbl e to
ellnlnate t he regularlty of a dot pattern. In other words, the information

dot s obt al e woﬂa&%hn@&tslavcﬁsga R0y OrarBpS ity okl 7R g3l 1§ cant

bits are always p05|t|oned in the verti‘ca or1zon egree tilt
direction round he virtu 0|n 1
Mt or e | dRREPE. detioe e Sy dhp G aia G inGrRATor HaH e SR Zont a
or 45-degree  tilt direction, these dots are_determ ned as those%d) Iayed
at their assolufen ogight Bdonmagaa doty 3 may benald ok i ongblogk (Fige @ e 3t he
information dots 3 are shifted in a rotational -16 direction around the
vi rtual grinéerpwstipg dotsImaylbe lahousen peg blabk (Fighe (ke 88 iffomsgion\geen3 aigdaid
information dots 3 are determ ned as eight directions (45-degree

out tn one block (Fig. 6 (c)); or 41 information dots 3 are laid out in one block (Fig. 6

(d)).

[0061] Fig. 7 is an illustrative view of a method for assigning "0" and "1" to the least
significant bits and checking an information dot error.

[0062] Further, one information dot 3 is uniformly laid out and "0" and "1" are
alternately assigned to the least significant bits so that they are used for checking an
error, thereby making it possible to check an error of this information dot 3. In this
error check system, information dots are generated alternately in the vertical, horizontal,
and 45-degree tilt directions, making it possible to eliminate the regularity of a dot
pattern. In other words, the information dots obtained by alternately assigning "0" and
"1" to the least significant bits are always positioned in the vertical, horizontal, or
45-degree tilt direction around the virtual grid points 11, 12. Therefore, when the
information dots 3 are positioned in a direction other than the horizontal or 45-degree
tilt direction, these dots are determined as those displayed at their appropriate positions.

In this way, an error inputted when the information dots 3 are shifted in a rotational
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intervals) and as |ong/short dots (refer to Fig. 4), if the |east
significant one bit is "0" or "1", anong four bits, in the case where the
above one bit is shifted to one of the positions of the adjacent three dots
(concentric circle two points at 45-degree rotation position + either one
of long and short dots), it can be handled as an error and | 00% error check
can be nmade. [0064] Fig. 8 is an illustrative view depicting how information

dots I i to |I.16 are, arranged.in.order .to explai h ecurity of

i nf or mat i oHTSGHPS 2OV Hisvi gé‘Qé’r‘?ﬁF%?Eilg CB?E%Fele{}o‘iH@gfﬂ%e visual |y reading
data on a dot pattern 1, the _conputation expressed by a function f (K") is
carried ouPOGk nWhers thec inferanation dsits dnare; ¢etesmmrad; @y‘het%{ dygectiong{(4fk-degreeR " j g
expressed by neans of the dot pattern 1; a dot pattern | n is inputted; and
t her eaf t eriptekvals)-anfl a$ lengfshott dots (odfemiorteg. 4)] F0b6eadtl Spmificant vet it is W"@rder to
di sable visually reading data on the dot pattern 1, a plurality of

i nf or mati ol"daimengrfeur ity iflthe icAseoABekotheMbowk tdhe cbik &y sidfitd 2o ke ng e
representative point and such one train is laid out in plurality of trains,

and then, @ysitfhnk betRNEMckR tHRERIBSIVRRAtIVErdd 2iis pBikaaeBl ddoPecSReiont her is
handl ed as data on the" information dot 3, whereby the information dots 3

each can o t ' he., | ' lo

ol i nat ect B0 Fither i Fbnd A o) 3 cirl B hHAELTR MPEROERS Fod e 10
di sabl e vi sual kg reachiFn the dot pattern | printed on a nmediumface. In
addi tion, SHEFEHY "gaélft ern 1 has been printed on the mediumface, the

informatiolﬁ gots_3 ar.e Iﬁhd out in random a pattern is elimnated, and the
dot patt erW084h He Rdsientustrasve vignoepicting how mifermation dogy LsHewW sudffy dot s,
wherein Fig. 9 (a) is an illustrative view of -17 dummy dots; Fig. 9 (b)
shows one @seagpd & afleriogrplamehe peputier of ipfogmagon dgtsshows an area in a
printed matter; and Fig. 9 (d) is an illustrative view depicting an exanpl e
of | ayi ng [0065] For example, in order to disable visually reading data on a dot pattern 1, the

computation expressed by a function f (K.} is carried out with respect to I 4 of an

information dot 3; I , = K , + R ; is expressed by means of the dot pattern 1; a dot

pattern I ,, is inputted; and thereafier, K , =1, - R , is obtained.

[0066] Alternatively, in order to disable visually reading data on the dot pattern 1, a

plurality of information dots are laid out in one column with a key dot 2 being a

representative point and such one train is laid out in plurality of trains, and then, a

difference in data between two trains adjacent to each other is handled as data on the

information dot 3, whereby the information dots 3 each can be laid out so that regularity

of the information dots 3 is eliminated.

[0067] In this manner, the security can be enhanced in order to disable visually reading

the dot pattern 1 printed on a medium face. In addition, when the dot pattern 1 has

been printed on the medium face, the information dots 3 are laid out in random, a

pattern is eliminated, and the dot pattern can be made moderate.

[0068] Figs. 9 (a) to (d) show dummy dots, wherein Fig. 9 (a) is an illustrative view of
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out dot patterns that restrict the boundary of a mask by neans of dummy
dots. [0069] A dot is laid out at a central position (second virtual grid
‘point) of four virtual grid points 11 (first virtual lattice points), and
this dot is defined as a dummy dot 5 to which no information is inparted
(Fig. 9 (a). This dummy dot 5 can be used for nuneric data or areas in

whi ch X, Y coordi nate val ues have been defined and the boundary between the

areas, nuneric data_or rea in which the X Y coordi nat val ues are not
def i ned. [r%my %?Frgxaﬁﬁsgpwagn%ﬁﬁwlmtfmpgﬁeé rpagier; Elsf%éstsbg\ggmbﬁrebatter ns
such as | esser bear, hippopotanus, or sumare printed on a printed matter,
and then tiA& Ripdedsmader aahbigdP (@) istap ilirtrative Micaedgpaatinaransexampld of ldyiagt as
mask 1, mask 2, and nmask 3, as shown in Fig. 9 (c). As shown in Fig. 9 (d),

t he dummy aloidobpaterdsahal restictate bdvmdlrguofdanyskdfy mesk of damchyndesk 2. [0071] In
the case where the dummy dot 5 is used for the boundary, there is no need

for definifogssy | A @bt ishadRuosks c&ikral PEsiGS (seedHANdHHA (?Qﬁlsﬁdiﬁt‘?%%‘ fafy viwpgry dot s
5, and it is sufficient if a mninumdot is defined as a dunmy dot in order

to indicatg; : : j at | t ] i t in an
"ot hor 2 i BB NI irtua) bAcd pdiF e, ti¥ior s QUTHRY A0 adiak U s

area ot ef i ned

b i .ded. 731. 1 th . 1 i ' d b
moans of Aot 16 YmbyTed sl G Uils gPuRbErEls Bae bR Y
positions of the

and t her edf4R¥c 9q§gy(€ggit:ﬁi2iﬁ;€’ itcbiaiugs Céa‘i‘er {“g%g%g%isg%ég&ifegﬁdegjwei 0 ;H‘g;i ? Re
increnents of the X Y coordinate values at the re]e_r esentative pé)iinntt S
adj acent tRouBden baivesn Hedreasdinymane data ehan mreantig@hishctog pXic En¢asrdinateg t o
the key dot 2 on which the X, Y coordinate val ues have been cal cul at ed.
[0074] Al telugstare/edtydefindien t he bl ock of dot patterns | is picked up as image
data by [0070] For example, as shown in Fig. 9 (a), three types of patterns such as lesser bear,

hippopotamus, or sum are printed on a printed matter, and then the areas corresponding

to these three patterns are laid out as mask 1, mask 2, and mask 3, as shown in Fig. 9 (c).

As shown in Fig. 9 (d), the dummy dot 5 is laid out at the boundary of mask 1 and mask

2.

[0071] In the case where the dummy dot 5 is used for the boundary, there 1s no need

for defining all of the blocks of the corresponding positions as dummy dots 5, and it is

sufficient if a minimum dot is defined as a dummy dot in order to indicate the boundary.

[0072] In addition, a dummy dot is laid out in an area other than the masks, and an

area in which no information is defined can be provided.

[0073] When the dot pattern 1 is picked up as image data by means of a camera, the X,

Y coordinate values are calculated at the positions of the key dot 2 that is a

representative point of information, and thereafter, the coordinate values are

compensated for by means of the increments of the X, Y coordinate values at the

representative points adjacent to each other and a distance from an image pickup center
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means of a canera, information dots are sequentially read fromthe
information dots that exist at the periphery of the inmage pickup center of
‘the canera in an area in which identical data is defined in blocks or an
area in which the X, Y coordinate values are defined, and then, information
dots 3 equivalent to one block are read, whereby the dot pattern 1 is read
ina mninmmarea fromthe i mage pi ckup center of the canera, and then,

data at the j e pi.ckup .central  position s calculated. [0075] Fig. 10 (a)
shows sequ@ﬁiﬁ"?ng‘% ‘35&&“ ich ﬂ\eaﬁ%?‘?%ﬂma@t‘?h@aE?‘(FatPeéHtca]tcﬁlag‘ﬁie block in a

m ni mrum area from the_i mage pi ckup center of the canera. 4 x 4 colums = 16
i nf or mat i dfOdbk sAkgreativeputihed the b’gm@ dot pgErey 1 iy pickedup 18y inageadpta by
illustrative view depicting a nmethod for reading a dot pattern and

cal cul at i nge3s of acemed métrenatiah dets.ar¢ BQVF)tially redd fusmtbd mdorntahien XptsYhat

coordi nate values to be obtained are defined as X, Y coordinate values of a

bl ock havi&gsttdiehe peEpiRry Ghge Mhapeusicagtater Wthd dagRREG] ah Qreat MewkichY
coordinate values, if the increment is defined as +1 in the X direction

(right digestdaPBiadfdefifbdliiSIdckdi dremt 40D id WRRAMthE X ee tthOfiindy vAL&Cke there
is a need for conpensating for the information dots iInputted from anot her

X Coor i nat Soai S At R R Fnliishl g chk idgegt P BRLRB B 1 ¢ e

Y- coor di nat %@vahue aﬁe targeted for .conpensati on, O her cgﬂ{ di nat e al ues
K16 to K9 RA“8D { 45 [§2¢7% 3B m; & fELINS; Hagh PIsPB CRICR REMER@mE T @' need
for conpensatjon. [0078] These calcul.ations are obtained by fornmula 1
bel ow. Evefiendatn 3iithy imags pickup gemiial pesitprsissplcaatedyl ation in [ 1, it is
assuned that the colums of bits preceding [ ] are not - 19 adversely
af fected. [007&h Hgr Ui (a0 lskeks siquentinl exder of enformasianaddhequavelenifteoneblosh dot |,
the bit is defined as K

in a minimum area from the image pickup center of the camera. 4 x 4 columns = 16

information dots are inputted clockwise.

[0076) Fig. 10 (b) is an illustrative view depicting a method for reading a dot pattern
and calculating X, Y coordinate values.

[0077] As illustrated, the X, Y coordinate values to be obtained are defined as X, Y
coordinate values of a block having the camera image pickup center. With respect to
the X, Y coordinate values, if the increment is defined as +1 in the X direction (right
direction) and in the Y direction (upper direction) by block, there is a need for
compensating for the information dots inputted from another block. Kg K7 Ks Ks (115
11) indicating the Y-coordinate value are targeted for compensation. Other coordinate
values Kjs to Ko (i32 to ij7) become identical in any block, and there is no need for
compensation.

[0078] These calculations are obtained by formula 1 below. Even if a digit is risen by

means of calculation in [ ], it is assumed that the columns of bits preceding [ ] are not
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<Formula 1> A In the case where IIllll is a start point (camera inmage pickup
center) X coordinate =1 IKg - uK7 11K6 - 21K5 Y coordinate = 12K4 - 12K3
- 12K2 - [22K1 + 1] 20 In the case where 11115 is a start point (camera

i mge pickup center) X coordinate =12Kg 12K7 - 12K6 - 22K5 - 1Y
coordinate = 12K4 - 12K3 - 12K2 - [22K1 + 1] 03 In the case where 1213 is a
start point (canera inmage pickup center) X coordinate = |12K8 - 12K7 - 12K6
- 22K5 Y coordinate = 12K4 - 12K3 - 12K2 - [22K1 + 1 ] (r) In the case where
1117 is a ¥bvapselypdiesied( cHraaraararehesk it slerpludedhirem amongcaroindornwtien dokk. - 12K7
- 12K6 - 22K5 Y coordinate = 12K4 - 12K3 - 12K2 - [22K1 + 1] O5 In the case
wher e 1111iBebg ipdefinadtas Koi nt (canmera i mage pickup center) X coordinate =
JK8 - 11 K7 - 21K6 - 21K5 Y coordinate = 12K4 - 12K3 - [22K2 - 22K1 + 1] (c)
In the caserahrIL111116 is a start point (canera i mge pickup center) X
coordinate = 12K8 - 12K7 - 22K6 - 22K5 - Y coordinate = 12K4 - 12KS3 -

[22K2 22K e t (canera inage

pi ckup cen er he)gqﬁéovg}rl%?ﬁlé %Q%@E@ﬁu%&%ﬁyi ﬁﬁ%@ﬂ%&f&@ﬂ@ coordi nate = 12K4
- 12K3 - ﬁgZKZ 22K1 + the case where 1218 is a start point
(camera i naG&SHIp ! lé]iij I Hinate = 12K8 12K7 22K6 22K5

Y coordinate = 15K4 = 12K3 - 12Kz * [22K) + 1]

@ In the case where 111;5 is a start point (camera image pickup center)
X coordinate = 12Kg * 12Kz * 10K * 22Ks- 1

Y coordinate = ;K4 * 12K3 * 12K - [22K) +1]

® Inthe caée where 1213 1s a start point (camera image pickup center)
X coordinate = 12Kz * 12K7 * 12K - 22K

Y coordinate = ;5K4 + 12K3 * 12Kz * [22K; + 1]

@ 1In the case where ;17 is a start point (camera image pickup center)
X coordinate = 15Kz * 19K * 12Kg * 22K

Y coordinate = ;K4 * 12Kz * 12Ks * [22K; + 1]

® In the case where 1112 is a start point (camera image pickup center)
X coordinate = ;Kg - 11K7 * 21Ks * 21K

Y coordinate = 12Ky * 12K3 - [22Ks = 22K + 1]

® In the case where 11136 is a start point (camera image pickup center)
X coordinate = 12Kz = 12K7 * 22Kg = 22Ks - 1

Y coordinate = 12K, * 12K3 * [22K3 * 22K + 1]

(D In the case where 1214 is a start point (camera image pickup center)
X coordinate = 7Kg * 12K7 * 22Ke = 22K

Y coordinate = 15K, * 12K3 * [22Ks * 22K + 1]
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Y coordinate = 12K4 12, K3 [22K2 22K1 + 1] 9 In the case where 2119 is a
start point (canera image pickup center) X coordinate = 11K8 21K7 z1K6
7.1K5 Y coordinate = 12K4 12K3 [22K2 22K1 + 1] - 1 10 In the case where
21113 is a start point (camera imge pickup center) X coordinate = 12K3
22K7 22K6 21K5 - | Y coordinate = 12K4 12K3 [22K2 22K1 + 1] - 1 (ID In the
case where 2211 is a start point (canera inmage pickup center) X coordinate
= 12K8 23\@ 22K6 22K5 Y coordinate = 12K4 12K3 [22K2 22K1 + 1] - 1 12 In
the case rla thexase wherg 1glg #ra Stpro point (comersr imagaptrkupicee center) X

coordi nate =12K8 22K7 - 22K6 22K5 Y coordinate = 12K4 12K3 [22K2 22K1 + 11 -
1 0 In theXcasddindiera K148 9. si&st point (camera i mage pickup center) X
coordinate = 21K8 21K7 21K6 21K5 Y coordi nate = 22K4 22K3 22K2 22K1 (r) In

the case wyejoBrdidatd4 |15, -alzggarz[gzggoizggl£qyrrera i mage pickup center) X
coordi nate = 22K8 22K7 22K6 22K5 Y coordi nate = 22K4 22K(r) 22Kz 22K1 (c) In

Lhe case Wi 10208 s 7Ly (SR BbBgB RSN comier) X
l:?mﬁ giengfi%:%%tg%%ﬁﬂ sklé]algzié%nt (camera i mage pickup center) X

Y coordinate = 12K4 * 12K3 * [22K2 * 2Ky + 1] - 1

In the case where 71,3 is a start point (camera image pickup center)

X coordinate = 12Kg * K7 * 22K * 21Ks- 1

Y coordinate = 12K * 12K3 « [22K2 * 22Ky + 1] -1

@ In the case where 5,1 is a start point (camera image pickup center)

X coordinate = 19K3 * 22K7 « 22Kg * 22Ks

Y coordinate = 13Ky = 12K3 © [22K2 = 22K + 1] -1

(2 In the case where I is a start point (camera image pickup center)

X coordinate = 1Kz * 22K7 * 22Kg * 22K

Y coordinate = 12Ky * 12Ks * [22Kz * 22K1 + 1] - 1

{3 In the case where 211} is a start point (camera image pickup center)

X coordinate = 21Kz * 21K7 * 21Ks = 21Ks

Y coordinate = K4 * 22Kz * 22K * 22Ki

(@ In the case where 5114 is a start point (camera image pickup center)

X coordinate = 2,Kg * 22K7 * 22K * 22Ks

Y coordinate = »nK4 * 22K3 * 22Ks * 22Ky

@ In the case where 2], is a start point (camera image pickup center)

X coordinate = 5;Ks * 25K7 * 22Kg * 22K

Y coordinate = 21nK4 " 2K3 * K5 - 22K1
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Y coordinate = 22K4 22K3 22K2 22Ki When the dot pattern |I is picked up as
image data by nmeans of the canera, if an error has occurred with the
information dot 3, the closest information dot 3 equivalent to the
information dot 3 is read, and then, the error is corrected, whereby the
dot pattern 1 can be read in the mninumarea fromthe inmage pickup center
of the <canera. [0079] Utilizing the method for picking up information
descri bed ove, a tablet or a digitizer that uses the XY coordinate and an
i nput i nt e de ghecaase whersrzae is #ert priot (camgeiplage piskup certePect to the tabl et
or the digitizer, a transparent sheet on which the dot pattern 1 has been
printed isXsampElimamesﬁ(k opKa ‘t;d@gei,Ksan i nmage is picked up by neans of the
canera; and then, the XY coordinate values of the dot pattern 1 are

i nputted. Y[cggﬁﬁ)ﬂaté\legg;[{‘, -\/\52;@ L ergree to Figs. 11 to 14, a description will
be given in further detall with respect to a case in V\/mch key dots 2 have

been laid out at the positions different fromthose shown in Fig. | and a
nmet hod of maki ng searches for information dots 3 and key dots 2 in t hat

o eal rmge bﬁeg@‘gr{?&?ﬁ( et PR R T T R L

light irradiated on a t he .i mage kup data (inmage data) is
expanded off &TREMSE yo‘?cf“gﬁg nihftﬁ%rqu(@ﬂm“él éeﬁt 51 Clptest aufsrmyomn fot @CPU) of
the optical inmage pickup means starts a search for the inage data expanded
on the frap@italgmde theyinfasmptionlotsd isaead: lang theyr theerros isdcastectetly whenehie theenor y .
-22 [0082] At this tinme, reference grid point dots 4 configuring an outer
frame of adtyl pattern &rcanlbenead liy theaimdniowim ateapfir@deahe imbgre dickig eented of tieo t hat
the central processing unit (CPU) determ nes whether or not a straight |ine
i s substantdmdrhy obtained by connecting these

[0079] Utilizing the method for picking up information described above, a tablet or a
digitizer that uses the XY coordinate and an input interface can be practiced. For
example, with respect to the tablet or the digitizer, a transparent sheet on which the dot
pattern 1 has been printed is superimposed on a target; an image is picked up by means
of the camera; and then, the XY coordinate values of the dot pattern 1 are inputted.
[0080] Next, with reference to Figs. 11 to 14, a description will be given in further
detail with respect to a case in which key dots 2 have been laid out at the positions
different from those shown in Fig. 1 and a method of making searches for information
dots 3 and key dots 2 in that case.

[0081] When an image pickup element such as a CCD or a CMOS serving as optical
image pickup means first picks up reflection light of irradiation light irradiated on a
medium face, the image pickup data (image data) is expanded on a memory frame
buffer. Next, a central processing unit (CPU) of the optical image pickup means starts
a search for the image data expanded on the frame buﬁ’er-by means of a search program

read out from the memory.
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linearly laid out dots to each other (refer to Fig. 11). [0083] Then, it is
det erm ned whet her or not the dots existing on the reference grid |ine 78
are laid out by predetermined length. At this time, if a distance between
dots is equal to another distance, such dots are determ ned to be reference
grid point dots 4. In the case where dots are laid out differently, these
dots are determ ned to be key dots 2 (Fig. 14). [0084] Next, reference grid
point dots 4 in the vertical and horizontal directions (V|rtual ref erence
grids 6) al@8ebnfbivtimeorasererreciriepoinydote drronbguting an gter fiemestf edledk 1 nes
8a, 8b), a cross point therebetween is defined as a virtual grid point 11
(first virtgdineanyy laid pati atipyedefdemined vitetvah| sa thbethe wentra pratepmigmst R t he
oblique direction are connected to each other, an oblique grid line 8c is

defined, adetemnifePhietder ot ndred weaFhtlihese s@lkﬂtarmuﬂy oBtdiskd| byneshn8&irgSthksy t her
defined as a virtual grid point 12 (second virtual grid point). [0085]

Next, whil gn&irf N8l Rk dbi%o éﬁﬂ\b@h&\cﬁféﬁ&? Qfyvirtual grid points 11, 12 is

defined as a start point, a searc de for |nfornat|on dots in a spiral

manner (r eIdgf%LOT érp it IS %e)tem{l aei(t)iB\Qr eth 1’ n(\)’¥| tthh d\rNES nigto r{ efe?gnc%et%qis (four

vi rt ual S~ eX|s |ng p05| val's are to
each other he \V/ nd hori ontal ections froma, block center in
Eron 14) ainG gt G, w@ewgﬁms@%wﬂa ﬁ&tﬂismr&ea F o Bl g bt als B 1od

whi ch of the dots is a key dot 2, with reference to the orientation and
| ength of &qual &3 ﬁ@@t&lprv@swn@, hch Aesiang deteanined todedeterancegrid ot dtudl gri d
points. In this manner, the informtion possessed by information dots 3 is
det er m nedlrbtheicdservhdry idng arhlpid e Jifferemiy, dresodots afOdBAMinsl tolbekay datsk g. 14,
in the case where an information dot 3 other than a block center is defined
as a key d(ig214)i n the case of Fig. 14, where the position shifted in the

[0084] Next, reference grid point dots 4 in the vertical and horizontal directions

{virtual reference grids 6) are connected to each other by means of straight lines (grid

lines 8a, 8b), a cross point therebetween is defined as a virtual grid point 11 (first virtual

grid point). Next, virtual reference grid points 6 in the oblique direction are connected

to each other, an oblique grid line 8c is defined, and a cross point between these oblique

grid lines 8¢ 1s further defined as a virtual grid point 12 (second virtual grid point).

[0085] Next, while either of the above two types of virtual grid points 11, 12 is defined

as a start point, a search is made for information dots in a spiral manner (refer to Fig.

13).

[0086] Then, with respect to four portions (four virtual grid points existing at positions

at which intervals are equal to each other in the vertical and horizontal directions from a

block center in Fig. 14) at which key dots 2 can be laid out in a block, it is determined

which of the dots is a key dot 2, with reference to the orientation and length of a

respective one of the information dots 3 from the virtual grid points. In this manner,

the information possessed by information dots 3 is determined by identifying the
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upward direction by one virtual grid point froma block center is defined as
the layout position of the key dot 2), there is a possibility that an
information dot 3 that exists at a correspondi ng position when the bl ock
center is turned as a rotational axis by 90 degrees cannot be discrim nated
froma key dot 2 if the information dot is read by optical reader neans.
However, the manner of inparting the information dot 3 in the corresponding
rectangul ar area other than the key dot 2 is made di fferent, whereby the

key dot 2 &HeMEH.information dot 3 can be discrimnated fromeach other.

[ 0088] For exanple, as shown in Fig. 14, it is sufficient if the key dot 2
is |aid ouft0l8d} aAsskewnin Fig. dhliy thehease avherecal inforchation ideoh btler thanedtlodns from
a virtual reference grid point 6 and if information is defined in an

obl i que di catériodefitedddol kar dotecnmgWasd ofFigal £Xbisdré {1 poditioa spiFRdtih @i t ur ned
by 90 degrees. [0089] In addition, with respect to the key dot 2, while

| ength of @ ¥&at fectién §61ohB&5HAT ]grié (1R BRI a D1 OGTcen e GE Befiredl RriABIAy0H MRy be

defined by neans of a vector different from another one I n another

rectangul a g .St Sition. ].1n the
case wher oPpRiSTabsieh 59, 2L RERY Aoyt o B RE T A ST R
respect to _another. information dot, 3, information may be defined in y of
e vor t | CEPTSPGHPE Geaon WD B e kot 1ted B GTrOTHL K16k PPt or 1
of the present invention, as described above, is printed on a _printed
matter sucHesgesacamet be disssaunased Fomeatkeyadnl 2 Methe Plagationdst isreidved by
nmeans of the canmera. Fromthe inmage data, a search is made for positions of
i nf or mat i onpiasd seaderrmeans. nitovraved, the wantdief poparting ke infodetion doXy in the

coordi nates are decoded. The voices, -24 still pictures, notion pictures,

char act er s compespoiiding retarighhir hiddethaprthastherkdly nipt 2ds nlude diffiderst, aherédy the
coordi nates, are outputted fromconstituent elenents such as a liquid

crystal di gg} @yt 20mdit6€infSrnsatRaiel 3 caNbk disMhRalcd TRES et ddr, t er m nal of
equi pment such
[0088} For example, as shown in Fig. 14, it is sufficient if the key dot 2 is laid out as a
vector in only the vertical and horizontal directions from a virtual reference grid point 6
and if information 15 defined in an oblique direction in another rectangular area existing
at a position turned by 90 degrees.
[0089] In addition, with respect to the key dot 2, while length of a vector is defined as
a predetermined length, information may be defined by means of a vector different from
another one in another rectangular area existing at a position turned by 90 degrees.
[0090] In the case where the key dot 2 has been laid out at the block center, with
respect to another information dot 3, information may be defined in any of the vertical,
horizontal, and oblique directions,
[0091] The dot pattern 1 of the present invention, as described above, is printed on a
printed matter such as a picture book or a text, and then, image data is picked by means

of the camera. From the image data, a search is made for positions of information dots.

From information on the positions, codes or XY coordinates are decoded. The voices,
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as a personal conputer, an information output device, a PDA (Personal Data
Assistant), or a portable cellular phone. [0092] Wth respect to an
information dot 3 of the block, information nmay be defined depending on a
position that exists in the block of the information dot 3 while the
di stance and direction fromthe virtual grid points 11, 12 are arbitrarily
limted by information dot 3. [0093] More specifically, specification may

be defined tﬁECh t hat tthe di st anc an% di rection f{l?rﬁg%the Vi rtdualt rid

poi nts 11, SH5 PIFREEE ORHUN RICHHES HPAAATIFES: JFORTANE 3 r € U n TSt ‘géﬁf‘t ern
(by manufactyurer, by service industrial field or by conpany using this dot
pattern). ‘6%9 r XS( eoardingisss are utpted pfpmetapsuentheleperis eeh s Hdbdh can
be utilized discrimnately by Iimted usage, making it possible to ensure
t he securi efystabdispley devieaksspsakaucandas voiné/onaget ousput| temkingeofmquipseat syt em

| eakage between types of industries or between conpanies. In other words,
the |imtedas dlpérisoved compoterrahiisiormaionoauitpyrdevicded PR (@srsboal Teas abkistant)] y by
the optical reader neans corresponding thereto. [0095] The present
invention psa périabld mlmpatripugné_o t he enbodi ments of the invention described
above. As long as a |argé anount of data is defined in a dot pattern by

| mparting. obh P With reRE! 1fPinfAnfARbS 461 3 3r it B2 MBI mBR BENbE defined

pr edet er mi he tion or prograns are outputtfed, an a variety of

uses are epabl b re nizing.directivit speedi | r ovi din

i nformati oﬁ?pe{j ﬁlglgpérlneg eprﬁ)% Rﬁﬁvtéﬁtt igﬁ%s i'S %h%;ﬁo%i %]&lﬁt ’5&@“’?’68? ﬁgpgn%%l&g ﬁ]?aent S
descri bed ove. course, various difications gcan -25 occur. w thout
departing gﬁ@ﬁﬁ ﬁgj Syeptiqn Som e tﬁﬁrté‘ggﬁf‘diﬂﬂ}%tﬁtlilorﬁ PO IRty l Sarg?ye, t he
dots (information dots 3 or key dots 2), which are laid out around a cross
poi nt (vi rinfmagendopdi nt 11) of grid lines 8a, 8b in the vertical and

[0093] More specifically, specification may be defined such that the distance and
direction from the virtual grid points 11, 12 has been changed by type of industry using
the dot pattern (by manufacturer, by service industrial field or by company using this
dot pattern).

[0094] In this way, the dot pattern of the present invention can be utilized
discriminately by limited usage, making it possible to ensure the security against
leakage such as information leakage or code system leakage between types of industries
or between companies. In other words, the limited defined information can be
provided so as to readable only by the optical reader means corresponding thereto.
[0095] The present invention is not limitative to the embodiments of the invention
described above. As long as a large amount of data is defined in a dot pattern by
imparting different functions to dots 2, 3, 4 of a dot pattern 1, predetermined
information or programs are outputted, and then, a variety of uses are enabled by
recognizing directivity and speedily providing information, the present invention is not

limitative to the embodiments described above. Of course, various modifications can
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hori zontal directions, may be shifted fromthe virtual grid point 11 onto
the cross point. |In addition, the dots at the cross point on an oblique
grid line 8¢ may be laid out on the oblique grad line 8c simlarly. In this
way, dotes are always laid out on the grid lines 8a, 8b, 8c, whereby an

al gorithm of a reading programfor nmaking a search for the grid |ines 8a,
8b, 8c can be sinplified and reading efficiency can be remarkably inproved.

[ I ndustri al a 0097] As been descrlbed above, according to
t he infor rrﬁ?ciAgﬁv Bﬁé%ﬁﬁ%’%tﬁ B! Jﬁ]g]?erfﬁe':t?& IYE%r ns, of the present
invention, a dot _pattern is picked up as inmage data by neans of a canera, a
reference {48 pEﬁ’rn?xai@lﬁF»lth%@Oﬁsé&fgW%@@ dHgl 3 oTidesy ‘BB% 2),swlagh aeec tagdy out
directivity is recogni zed by nmeans of the key dot, so that the direction can
be used asamungar armes epint Nextual pyd e»oirrtalit)mf%riménémﬁmr $imin ohre deticilaard out at
t he periphery of this key dot, information and prograns can be outputted
speedi | y. h&G&tal ldireatitshist man be ahifted éroente Viitad gpidipaintdAtontstheairsks@ainti N a
dot pattern, so that, when this dot pattern is picked up as inmage data by

nmeans of t e &MIBl Fhe @otgihﬁﬂl@uds@?om@en B8 obhiQid £5d BRk 8O nAy dRUaRVut 8 el cked
up as an inmage due to a lens distortion of the canera or  a distortion

exerted at chiigeld Al sQlife | FRARS Bhg Kiadionel @@gjgggmgeﬁuﬁ@%&a lines

contraction um sur ace curli ng, or-’printing urt an error

SR R T T T T e A

patterns, hod c rrpnsl teps of _defining as a b ock a rectangul ar
area of a %?a%aggﬁ Scpap E§%1fn gr%adeﬁﬁfﬁﬁﬁenwap%@ée@a@ﬁ lagmaﬁafeﬁnt ed
matter;

[Industnial Applicability]

[0097] As has been described above, according to the information input/output method
using dot patterns, of the present invention, a dot pattern is picked up as image data by
means of a camera, a reference grid point is first recognized and a key dot is extracted,
directivity is recognized by means of the key dot, so that the direction can be used as a
parameter. Next, by extracting the information dot laid out at the periphery of this key
dot, information and programs can be outputted speedily.

[0098] In addition, a reference grid point dot is laid out in a dot pattern, so that, when
this dot pattern is picked up as image data by means of the camera, a distortion can be
comrected to a dot pattern picked up as an image due to a lens distortion of the camera or
a distortion exerted at the time of oblique image pick, paper face expansion or
contraction, medium surface curling, or printing.

[0099] Further, an error relative to a dot layout state can be checked, and security can

be further enhanced.
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while straight Iines in a vertical direction and a horizontal direction
configuring a frame of the block each are defined as a reference grid |ine,
providing a virtual reference grid point at predeternmined intervals on the
reference grid line; placing a reference grid point dot on a virtual
reference grid point; connecting the virtual reference grid points to each
other and defining a straight line parallel to the reference grid line as a
grid line; defining a point of intersection of grid lines as a virtual grid
point; generating a dot pattern by &LkARdBng one or a plurality of
information dots, each of which has a distance and a direction around the
virtual grild peiifformbeas inpet/bitpudskthpa st § daspateRgesdid efHvlt dogdpridthgopt | cal
reader neans; converting the dot pattern into a nunerical value; and
readi ng and,qutputting information that corresponds to the nunerical

i nformation from storage neans. 2. The information input/output nmethod using
dot patterns, as,set fortp iQ claiml1, wherein, in the block asauning an
oblique grid Iinéefipmatt Plogk gireqtangularares ehroraugrs ¢f 2 rsetangle, phe Bedim her
oblique direction, a point of intersection of grid lines is also defined as
a virtual euifatepocngs 4 peateddnatter;t ual grid point); and one or a plurality of
dots, each of which has a distance and a direction, are placed around the

virtual grid poi#hile staight Ithes TE veRicar dBddtion ahdBWbriosiiRUdird¥BbA0d usi ng dot
patterns, as set forth in claiml or 2, wherein the dot pattern provides a

significan i nf | [ C n | her .or. Nno re

pl aced ar ogﬁrgpéuﬁfggva&?ﬁéa?f)@? ibzo C%oe%% g%ﬁe%%\é\%ta?ﬁf %@%&f ig%ﬁ&)ihrﬁ’g’tﬁrf g@%“& nmet hod

using dot patterns, as set forth in any one of cl ai 1 to 3, wherein a key

dot defi ni Nb’“{aﬁ@?ﬁﬁ?%gfi%wlafr atypedebyrgped wiesyals eg the referengsarid i t hat i s

shifted fromat |east one virtual reference grid point on the reference
placing a reference grid point dot on a virtual reference grid point; connecting

the virtual reference grid points to each other and defining a straight line parallel to
the reference grid line as a grid line;

defining a point of intersection of grid lines as a virtual grid point;

generating a dot pattern by arranging one or a plurality of information dots,
each of which has a distance and a direction around the virtual grid point;

reading the dot pattern as image information by optical reader means;
converting the dot pattern into a numerical value; and

reading and outputting information that corresponds to the numerical
information from storage means.
2. The information input/output method using dot patterns, as set forth in claim 1,
wherein, in the block, assuming an oblique grid line connecting virtual reference grid
pmmﬂnamenmmmeﬁmdwmapMmoﬂmammmuﬁthmsmMmdﬁmw
as a virtual grid point (second virtual grid point); and one or a plurality of dots, each

of which has a distance and a direction, are placed around the virtual grid point.
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grid line configuring the block. 5. The information input/output nethod
using dot patterns, as set forth in any one of clainms 1 to 3, wherein, an
I nformati on dot at predeterm ned position is defined as a key dot in the
bl ock, and information of the information dot placed in a respective
rectangul ar area by rotating the rectangul ar area by 90 degrees around the
bl ock center is defined by a direction or a distance that excludes a
direction required to define the key dot. 6. The information input/output
met hod usi hg dbe¢ infamatonsnpuduget rahddusingatoy paveangfas setl faithen datnp 197
wherein, information of an information dot in the block is defined by
arbitrarily whéfeini thg dbtiRateaSprolRIRs Afsightfeahbd 6f MBdrinfifiof o atddrddhge Rlick by a

di stance and a direction thereof fromthe virtual grid point for each
| nformatiog,dot; ¢ &3 dots are placed around the virtual grid point.
4. The information input/cutput method using dot patterns, as set forth in any one of
claims 1 to 3, wherein a key dot defining the direction of the block is placed at a
position that is shifted from at least one virtual reference grid point on the reference
grid line configuring the block.
5. The information input/output method using dot patterns, as set forth in any one of
claims 1 to 3, wherein, an information dot at predetermined position is defined as a
key dot in the block, and information of the information dot placed in a respective
rectangular area by rotating the rectangular area by 90 degrees around the block center

is defined by a direction or a distance that excludes a direction required to define the

key dot.

6. The information input/output method using dot patterns, as set forth in any one of
claims 1 to 5, wherein, information of an information dot in the block is defined by
arbitrarily limiting the position of the information dot in the block by a distance and a

direction thereof from the virtual grid point for each information dot.

- 28 -





