Speci fication | NFORVATI ON | NPUT OUTPUT METHOD USI NG DOT PATTERN [ Det ai | ed
Description of the Invention] [Technical Field of the Invention] [0001] The
present invention relates to an information input output nethod using a dot
pattern for inputting and outputting various information and prograns by
optically scanning dot pattern information forned on a printed materi al

and the |ike. [Background Art] [0002] There has been proposed an information
i nput output nethod for outputgin .fudio.infornation and the like by
scanning a bar code printed on %?%? hed Yt erial and the like. For

exanple, a nethod has been proposed to store information corresponding to
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to the key scanne y code reader. i on, ni que has been
proposed to generate a dot pattern in which fine dots are arranged based on

a predet§?ﬁ{ggg?dry%gcggpgyéﬂuggn@gg QL ARLL PN and prograns, use a canera
ot pa

to scan e dc tern printed on a printed material into image data, and
di gi ti zelTaehwicaltbieldpaf bhei bnyereiomti on. [0003] However, the
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information and the |ike has a problemin that a bar code printed on a
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probl em patphet ingWkeir idu3ar i 608emd 61 b@r @eceNeHelr s 0GKUPYpai PaLlyof the
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sentenceand tle Pakd. neani ngful character and ot her object appearing in an

i mge Suf%ﬁ%ﬁ?g%ﬁggt£9£?ph’ a picture, and a graphic so as to be easily

vi ewed. canera’ is used to capture a dot pattern as inmage data
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change | fefhay 2 Frboeflid ehanb! Alfdd A 1598 dfe 1218Yy sdlfnghfT erential

coefficient 1I's conpare
abar code printedonaprintedmaterial and the like. For example,

a method has been proposed to store information corresponding
to a given key in a storage means, and retrieve the information
corresponding to the key scanned by a bar code reader. In
addition, a technique has been proposed to generate a dot
pattern in which fine dots are arranged based on a predetermined
rule to output many information and programs, use a camera to
scan the dot pattern printed on a printed material into image
data, and digitize the data to output audioc information.
(0003] However, the aforementioned conventional method of
using a bar code to output audio information and the like has
a problem in that a bar code printed on a printed material and
the like may cbstruct the view. There is another problem in that,
when a bar code is large enough to occupy a part of the paper,
it is substantially impossible to arrange many bar codes in a
limited layout space with each bar code placed in part of text
or a sentence or for each meaningful character and other object
appearing in an image such as a photograph, a picture, and a
graphic so as to be easily viewed.

[0004] A camera is used to capture a dot pattern as image
data which is digitized into an achromatic 256-gray-scale image,
and then a change in gray scale is differentiated to recognize

a dot. The differential coefficient 1is compared with a



1 predeterm ned threshold value to obtain a dot edge. Then, the
256-gray-scale data is converted to binary data indicating white or bl ack
This binary conversion may lead to a dot print error due to a printing blur
or msalignnment, or pixilation msalignnment when dots are printed on paper.
Conventionally, these printing errors are checked by parity checki ng.
However, this error checking has a problemin that a specific dot causing
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[0006] The present invention is provided to solve these
problems. It is an object of the present invention to provide
a technique in which a dot pattern to be displayed on a printed
material and the 1like can be placed based on a new rule to define
a large amount of data.

[Disclosure of the Invention]

(0007) A first aspect of the present invention is an
information output method using a dot pattern, wherein a
quadrangular or rectangular area on a medium surface of a
printed material and the like is defined as a block; a straight
line in a vertical direction and a horizontal direction each
along an edge of the block is defined as a reference grid line;
a virtual grid point is placed at a predetermined interval on
the reference grid line; a reference grid point dot is placed
on a virtual grid point on the horizontal reference grid lines;
a straight line connecting the reference grid point dots and
virtual grid points on a vertical line is defined as a grid line;
an intersection point of grid lines is defined as a virtual grid
point; and one or more information dots having a distance and
a direction on the base of the virtual grid point are arranged
to form a dot pattern, the method comprising: generating the

dot pattern; scanning the dot pattern into image information



a direction on the base of the virtual grid point are arranged to forma
dot pattern, the nethod conprising: generating the dot pattern; scanning
the dot pattern into image information 2 by an optical readi ng neans;
converting the dot pattern into a nunerical value; and readi ng and
outputting the information corresponding to the nunerical information from
a storage neans. [0008] According to this nethod, a dot pattern capabl e of
defining a Iarge anount of information can be generated by placing an
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dot in stead of the information dot is placed on the virtual
grid point on a grid line which is parallel to the reference
grid line horizontal to a reference block and is placed at a
predetermined interval from the reference grid line in the
block.

[0010] Use of a sub-reference grid point allows even low
precision data to be used to easily identify a grid line and
accurately calculate positional relation of an information dot
from a wvirtual grid point. More specifically, use of a
sub-reference grid point dot enables analysis for any
misalignment of dots printed on a medium surface (paper),
centering errors of digitized dots, folding of a print surface,
and deformation of a dot pattern shot in an oblique direction
by an optical reading means.

[0011] A third aspect of the present invention is an
information input output method using a dot pattern, according
to one of the first and second aspects thereof, wherein at least
one of the reference grid dots or sub-reference grid dots
constituting the block is displaced from a virtual grid point
and is used as a key dot in which the displacement direction
to the block and the configuration of the block are defined.
[(0012] Use of a key dot allows the optical reading means
to recognize the direction of a dot pattern. Thus, a larger

amount of information can be defined as a dot pattern by changing



constituting the block is displaced froma virtual grid point and is used
as a key dot in which the displacenent direction to the block and the
configuration of the block are defined. [0012] Use of a key dot allows the
optical reading neans to recognize the direction of a dot pattern. Thus, a
| arger anmount of information can be defined as a dot pattern by changing 3
the meaning of an infornation dot read for each direction. [0013] A fourth
aspect of, the resent |nvent on is ggt on i nput out$ ut met hod using
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[0015] A larger amount of information can be placed in a

smaller area by sharing a reference grid dot.

[0016] In addition, same data is defined for each block
in any area so that, when the optical reading means shoots
anywhere in the area, the same data can be obtained. Further,
the X and Y coordinates are defined for each block so as to use
the optical reading means as a coordinate indicating means such
as a digitizer and a tablet.

[0017] A sixth aspect of the present invention is an
information input output method using a dot pattern, according
to the fourth and fifth aspects thereof, wherein a reference
grid dot and an information dot at left and right ends of the
block are shared in a dot pattern placed consecutively in the
area, and in the dot pattern in which a numerical difference
between horizontally adjacent information dots is calculated
to define numerical information between information dots, an
initial value of an information dot at a horizontal end in the
area is determined by any random number.

[(0018] This method also allows a larger amount of
information to be placed in a smaller area by sharing a reference
grid dot.

[0019] Repetition of an uneven distribution of a dot in

the same position can be prevented by applying a dot placement



bet ween horizontally adjacent information dots is calculated to define
nunerical information between information dots, an initial value of an
information dot at a horizontal end in the area is determ ned by any random
nunber. [0018] This nethod also allows a |arger anbunt of information to be
placed in a smaller area by sharing a reference grid dot. [0019] Repetition
of an uneven distribution of a dot in the sane position can be prevented by
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to one of the first to seventh aspects thereof, wherein
information in an information dot of the block is defined by
using a position of the information dot in the block to
arbitrarily limit the distance and the direction from the
virtual grid point for each information dot.

[0023] This method allows information to be defined by
arbitrarily limiting the distance and the direction from a
virtual grid point, and a dot pattern in accordance with the
present invention can be used by limiting the application, so
as to ensure security of each other. More specifically,
limitedly defined information can be read only by its
corresponding optical reading means.
[Brief Description of the Drawings]
[0024] FIG. 1 shows dot patterns in accordance with an
embodiment of the present invention: (a) 5 blocks x 5 blocks,
{b} 6 blocks x 5 blocks, and (b} 7 blocks x 5 blocks.

FIG.2 is a drawing (1) showing the definition of
information of a dot pattern.

FIG.3 1is a drawing (2) showing the definition of
information of a dot pattern.

FIG.4 is a drawing (3) showing the definition of
information of a dot pattern.

FIG.5 is a drawing (4) showing the definition of



correspondi ng optical reading neans. [Brief Description of the Draw ngs]
[0024] FIG 1 shows dot patterns in accordance with an enbodi nent of the
present invention: (a) 5 blocks x 5 blocks, (b) 6 blocks x 5 blocks, and
(b) 7 blocks x 5 blocks. FIG2 is a drawing (1) showing the definition of
information of a dot pattern. FIG3 is a drawing (2) showi ng the definition
of information of a dot pattern FIG4 is a drawing (3) show ng the
definition.of nfor ot pattern. FIGS5 is a drawi ng (4) show ng
t he defrﬁpf?ﬁﬂagrOHS n?o&ﬁgt93 h*9¥"a dot pattern. FIG 6 is an expl anatory
drawi ng (1), ecath. @rMﬂMamgeapdanatoeaddngwmndetl Fl€ach ishowidigawi dgt (1) ,
each shoyggglggdg£ ggnfrguratlon FIG 8 is an explanatory drawing (2), each
showi ng a rea order. FIG9 is a drawing (2), each showi ng a dot
configuration.FIG hlﬁoar@aari@rﬁﬂbnaiaﬁfy S@pawn@ga (dp)t centhgghabing-a dot

reading order fig;ag %faer e%@arrar;eegi dEhEAAd 15) 2 HAVsAQWihly & 88Eh Show ng

a dot conflauratron when upper and”| ower reference dots are shared FIG 12
is an expPaRaRer9rdREn ng, each showing a dot reading order corresponding

to FIG 11. FIﬁG;@lISSaancbr@w gz)eagébrs@awaggaa@wt centiguratien, when an
i nformation doﬁﬁé %ﬁhare S a, draw homnng a dat readrng or der
T

and a nethod A an ‘?ﬁép IeaJ?/%JF%éjW]ﬁ%qflfer%ﬂE SHAHGE @ 8P 15 is a
drawi ng shading arder tondi gufaérencecwetesgonding to FIG 14. FIG 16 is a

drawi ng shomn Itern trve Eod of Iacrng i L on_dot [ Best
Nbde for Carrylng tﬁe éﬂﬁ% ne& each s ow1ngaid%t con%lguraglon

when upper and lower reference dots are shared.

FIG.12 is an explanatory drawing, each showing a dot
reading order corresponding to FIG. 11.

FIG.13 is a drawing, each showing a dot configuration when
an information dot is shared.

FIG.14 is a drawing showing a dot reading order and a
method of calculating the value by a difference method.

FIG.15 1s a drawing showing a dot configuration
corresponding to FIG. 14,

FIG.16 is a drawing showing an alternative method of
placing information dots.
[Best Mode for Carrying Out the Invention]
[0025] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying drawings.
[0026] FIG. 1 shows exemplary dot patterns in accordance
with an embodiment of the present invention: {a) 4 x 4 grids,
(b} 5 x 4 grids, and (c) 6 x 4 grids.
[0027] With reference to FIG 1 (a), reference grid lines
la to 1ld are drawn horizontally or vertically along the
guadrangle, and a virtual grid point 4 1is placed at a
predetermined interval within the guadrangle.
[0028] Note that reference grid lines la to 1d and virtual
grid points 4 are not actually printed on paper, but virtually
set in computer image memory when dot patterns are placed or
read.
[0029] Next, a reference grid dot 2 is placed each on a

virtual grid point 4 on upper and lower horizontal reference



[ 0025] Hereinafter, enbodinents of the present invention w1l be described
with reference to the acconpanying drawi ngs. [0026] FIG 1 shows exenplary
dot patterns in accordance wth an enbodi ment of the present invention: (a)
4 x 4 grids, (b) 5x 4 grids, and (c) 6 x 4 grids. [0027] Wth reference to
FIG1 (a) , reference grid lines la to |ld are drawn horizontally or
vertically along the quadrangle, and a virtual grid point 4 is placed at a
predeterm ned interval within the quadrangle. [0028] Note that reference

grid |Ir‘%€ alfr?e%dl@%d“ fgual grid points 4 are not actually printed on

paper virt set 1 n _conputer inmage rrermr{ when dot patterns are
pl aced of003@hd. [o@zagqt Next-ing fepapehéadgridtdel 2rid ppaeed fach on a
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are placed wmt our e Vertical rec i 61 an our grlds in the
hori zont@¥idipeint oh J(m BI@. 1grids) , (b) 5 x 4 grids, and (c) 6 x 4 grids.

I't shoul po@%]not ed Atshahegg%lgg@be gﬁ,egrl E§G| nciud g apd.excegding 2 x 1

grids can_be placed. [0033] FI G shows how to delne an 1 nformati on dot.

The val tREQIMSRL ¢ tmtd h RIICeS Wekh nerl Hepeidi N obne heertdi¢aktion from
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on one Of Ihe EI%ptSQ?unégldg?gghd (c) 6 x 4 grids. It should be noted
that any number of grids including and exceeding 2 x 1 grids
can be placed.
[0033] FIG. 2 shows how to define an information dot. The
value of an information dot is defined depending on the
direction from a virtual grid point 4. More specifically, an
information dot can be placed on one of the eight points, each
shifted 45 degrees clockwise on a grid line 3 passing through
a virtual grid point 4 so as to define a total of eight different
information dots (000 to 111 in binary notation, three bits).
[0034)] With reference to FIG. 3, a two-step distance 1is
provided, each in the same direction as described above to
define a total of 16 different information dots (0000 to 1111
in binary notation, four bits).
{0035] With reference to FIG. 4, apluralityof information
dots 5 are placed concentrically around a virtual grid point
4. If a dot is present in a concentric ring, 1 is defined, and
if not, 0 is defined so as to define a total of eight bits. Thus,
a dot placed in a vertical direction is defined as a first bit,
and then subsequent bit information is defined clockwise.
[0036] With reference to FIG. 5, the aforementioned
concentric circle is doubled to define a total of 16 bits. This
structure allows a large amount of information to be defined
for a virtual grid point 4.
[0037] FIG.6 explains the order for an optical reading



shifted 45 degrees clockwi se on a grid line 3 passing through a virtual
grid point 4 so as to define a total of eight different information dots
(000 to 111 in binary notation, three bits). [0034] Wth reference to FIG
3, a two-step distance is provided, each in the sanme direction as descri bed
above to define a total of 16 different information dots (0000 to 1111 in
bi nary notation, four bits). [0035] Wth reference to FIG 4, a plurality of
information dots 5 are placed concentrically around a virtual grid point
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|nformat‘|30n dot"% i each Virtua grid 8 cf‘El & eauﬂ%ﬁﬁar o8y om (D)
to (3) )¢ 'I’ttrer(GQOanTﬂhmg POYESs D oephetadx$eq1eentmallyg:rq dekidn€o8 to read
fromtop 58 bgﬂa %ghﬁcled nunbers from (4) to (6)). This process is

r epeat ed” sequentrally to read for each grid point. [0039] It should be

not ed t h&POBRAE abovel ded@iiliseeondeed iat ddud mdpofvsr desckigeddopdent is to

start wiph f@sdiﬁétfamtachvar tlldcgblgﬁl fs |ﬂc§"’st£}l']‘ wlltth' £habyLPUSpberset any
order of Iacmggan read Ihtug: ormation. [0040] Wth reference to FIG 7,

a grid | VREt30aL 9iskLiRE- bE idr ahiens f& apt anberdeert Réagppar
ref erencgn@r krdaling information.

[0040] With reference to FIG. 7, a grid line 30 is assumed

to be drawn in parallel between the upper reference grid line

la and the lower reference grid line 1lb, and a sub-reference

grid point dot 20 in stead of an information dot is placed each

on this grid line 30.

[0041] When a conventional optical reading means reads

these dot patterns, the optical reading means starts to scan

the upper reference grid line la and the lower reference grid

line 1b to find reference grid point dots 2. Next, the optical

reading means assumes a grid line 3 on a computer, and then

assumes a virtual grid point 4 from the grid line 3, and finally

determines the distance and length of an information dot 5 on

the base of this virtual grid point 4.

[0042] However, with an increase in the number of grids

between the reference grid lines la and 1lb, information dot

reading errors may occur due to deformations of paper (medium
surface) or reading precision of the optical reading means.

[0043] However, if a dot (sub-reference grid point dot 20)

is placed on every virtual grid point 4 on a grid line 30 placed
in the middle between the reference grid lines la and 1lb as shown
in FIGS 7 (a) to (c), these dots can be used as the base of reading.
Thus, information dots can be easily read without any reading

error even if any deformation occurs in paper (medium surface)



la and the |ower reference grid line Ib, and a sub-reference grid point dot
20 in stead of an information dot is placed each on this grid Iine 30.

[ 0041] When a conventional optical reading nmeans reads these dot patterns,
the optical reading neans starts to scan the upper reference grid line |la
and the lower reference grid line Ib to find reference grid point dots 2.
Next, the optical reading nmeans assunes a grid line 3 on a conputer, and

t hen ag§u S %DV|rtu§ grld €0|ntn4-ﬁron1the ﬁ%ld line 3, and finally
det er ni n®s the Fst&hce’ TEAgT i B "ah TAY et Dot 5 on  the base of
this virfQ@d4pbrid pditntshbul[d®42holdedevbat wi ghidnliner8@skesipladed nunber of

grids bgtween g#ugé Eﬁfs%r §E% %é?gl'ﬁ et & 20 'd%a -pEar gBLL,0 dPﬁ readi ng
errors nmay occC ue I ONS paper (l Ium SsSurrtace readi ng
preci si orﬁmremr@ed;ﬁrealrln%drm@nrﬁeéﬁs bun:oeuerreréwee@f:e grig @l@;nt

(sub-refgsence ﬂéyqoepﬁ'lﬁhegoén %Qi)y gk:?d PliafeHaPR1 EXErdo Yhit HaFe 8Eh e POi Nt 4
on a grid |ine 30 placed. in ddl e between the reference grid lines |a

and | b a%r%%ohhne$nl¢l%ﬁg7 ?a) to (c) , these dots can be used as the base
of readi p@o4?]T hus, w?fmr rafke@Bneet So GG .bE e3p) |a)/sf1§a@e\ﬂe]£r@ﬁ'd:te gaYdr eaﬁl ng
error even,i or tro occurs in pa um sur face r the

opt i cal P%h%?ﬁ%ﬂﬁégﬁéfhf aF FRE |§Poﬁ gfg§4ﬁﬂ (%H6hﬁd4b§ o?EHgthat a
grid linerd8. | ipdracederencantequgl. di anees(hemzaﬂem&mgrdfd poids) from
bet ween ference grid.line n ut refer hge_grid point
dots 20 é&‘e %)6'315[ éjcecFec??\ eéaCh o % {g?ﬁg gﬁ% 6) et & rl%he re?grén%geagri d I'ines
| a and Ibt FDOH5@ %ﬁtmqﬁﬂdﬁthﬂﬂea@thGmbér(bf g isigh-yref eyairee gndd poi nt

dot 20 igy @gg&fgge@digf gglgré $e5§9 inad4x 5grid area. Wth

reference to erence grid point dot 20 is placed each
on a gritOP4&k 30 i x84 erdﬂhréﬁ shovws Hdig dobdefotadd raadliad@y nunber

of gridsjhngthish Nen aldts exseedidd ga¥rdrIrhaveRy SeoSeLretORABlgFIES. 8 (a)

to (c) show the order of reading
point dots placed as described in FIG. 7. Circles numbers shown
in the FIGS indicate the order of reading. As shown in these
FIGS, sub-reference grid point dots are placed on a grid line
C. Thus information dots cannot be placed on grid point portions,
but reading precision can be greatly improved as described above,
time to calculate information dot values can be reduced, and
information dot 5 can be easily read without causing an error.
With reference to FIGS. 9 (a) and (b), key dots instead of
reference grid point dots are placed on virtual grid points on
a reference grid line. In FIG. 9 (a), a key dot is placed on
a position shifted upward from a virtual grid point in a middle
position of a reference grid line A. In FIG. 9 (b), a key dot
is placed on a sub-reference grid point dot on a middle grid
line 30.
[0047] These key dots can be used to define the direction
of a dot pattern.
[0048] FIG. 10 describes the order of reading information
dots using a difference method. Hereinafter, bracketed numbers
are indicated by [], circled numbers are indicated by ().
[0049] For example, with reference to FIG. 10 (a) showing
4 x 4 grids, a value [1l] is represented by a difference between
informaticn dot wvalues (4) and (1).
[0050] By the same token, a value (2] 1s represented by



information dots in a dot pattern having sub-reference grid point dots

pl aced as described in FIG 7. Crcles nunbers shown in the FIGS indicate
the order of reading. As shown in these FIGS, sub-reference grid point dots
are placed on a grid line C. Thus information dots cannot be placed on grid
poi nt portions, but reading precision can be greatly inproved as descri bed
above, tine to calculate information dot val ues can be reduced, and

informatjo easily.read w t hout usin n_err

refer enc% ogig—‘%%g%qi bt)weerh J( Or“kaduodlot&s%’lﬁ ns?lélgﬁ glg’{3l ?Efie?éhbe‘a]&él d point
dots areaplaloed (Gh V$ rltelmeayn@@@nmagilo?rferaerrcea‘ éleeweengmﬂorman‘elomn FIG 9
(a), ak lAac on3ya o] tgequ r r grid
poi nt i n&%{td‘% d‘1llés R@s?’?ﬁdogsof ggﬁg%gr%ig%r? I Eg\r%% geEFQQEﬁEE%H Hej , a
key dot a|§l@¥b%édn®%n%Isub reference grid point dot on a mddle grld l'ine

30. [004%0'5"!0?56 ke 4ot %fcwlebefaq%%% trq debi ?@zqh@sdkég%s@ﬂte@fbe dot
pattern. 3048 FI G 10 describes the order of reading informatjon dots

usi ng a @i fEF%ﬁ‘E’éC?rEkP%B‘ﬂee%%%fﬂﬁF?E?‘onb@%‘ék‘é@%‘deﬁu%e?}éow%r}éel‘h‘ﬂrcat ed by
[], circiedtnenbeisanreoimdigated by (). [0049] For exanple, with reference
to FIG i@oggi showng 4 x 4 grids, a value [1] is represented by a
differen ween information dot values (4) and (1). [0050] By the sane

t oken, ]aJ:L(el)[-z](l)s represented by 9 a difference between informtion dot
val ues ( ) and (2),"and a value [3] is represented by a difference between
i nformat [2h= 5) aﬂo).ues (6) and (3) . Values [4] to [12] are represented in
a si mlar manner 51] Each of the values [1] to [12] is represented by a
differen 3 I;e% € 3 nformati on dot val ues as shown bel ow. [ Mathemati cal
formul a 1] [0 52] 1] (4 - (D [21 _ (5 - (2

= (7)
[5] =(8)- (5)
[6]=(9)-(6)

[71=(10)-(7)

[8]=(11)-(8)

[91=(12)-(9)

[10] = (13) - (10)

[(1]=014)-(11)

[12]=(15)—-(12)

[0053] FIG. 10 (b) shows that this difference 1is
represented by 4 x 2 grids. In this FIG. 10 (b), a sub-reference
grid point 20 is placed.

[0054] Hereinafter, in FIG 10 (b), values [1] to [B] are
represented each by a difference between information dots as
shown below.

(Mathematical formula 2]
[0055]
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[3] _(6) - (3) [4] _(7) - (4 [3] _ (8 - (5 [6] _(9) - (6 [7] _
(10) - (7) [8] _ (11) - (8) [9] _ (12) - (9) [10] _ (13) -(10) [11]
(14) - (11) [12] _ (15) - (12) [0053] FIG 10 (b) shows that this
difference is represented by 4 x 2 grids. In this FIG 10 (b) , a
sub-reference grid point 20 is placed. [0054] Hereinafter, in FIG 10 (b),
values [1] to [81 are represented each by a difference between information
dots as shown bel ow. [Nhthenatical formula 2] [0055] 10 [1] _ (2) - (1)

[ 2] (3[1]—((2)) (I;)] (g) - (3) [4] =(5 - (4 [5 =(7) - (6) [6]

(8) [8] = (10) - (9) [0056] This difference nethod
alloms at%] j)f{ f dlfferent dot patterns to be generated fromone true
val ue, éa& g ncing security. [0057] It should be noted that not only
a differ an ? but al so any fornula defined between i nfornmation dots
can be E‘i d éé))pcatl ulate a true value. [0058] Wth reference to FIG 11,
referenc EFﬁ Ol dots on upper and |ower reference grid lines are

shar ed. [5] _ (7) _ (6)
[6]=(&)-(7)
[71=(9)-(8)
[8]=(10)-(9)
[0056] This difference method allows a plurality of
different dot patterns to be generated from one true value,
thereby enhancing security.

[0057] It should be noted that not only a difference method
but also any formula defined between information dots can be
used to calculate a true value.

[0058] With reference to FIG. 11, reference grid point dots
on upper and lower reference grid lines are shared.

[0059] With reference to FIG. 11 {(a), vertical reference
grid lines are not shared. In this case, the number of
information dots remains unchanged.

[0060] With reference to FIG. 11 (b), sub-reference grid
lines are placed.

(0061] FIG. 12 shows the order of reading information dots
corresponding to FIGS 11 (a) and (b).

[0062] With reference teo FIG. 13 (a), a difference method
is used to share information dots on vertical reference grid
lines with adjacent grids. In this case, random numbers are used
for information dots (initial values in a difference) placed
on left-most vertical reference grid lines to arrange the
subsequent (rightward) dots in irregular positions, thereby
preventing visual blurring of a dot pattern.

[0063] With reference to FIG. 13 (b), sub-reference grid
point dots are placed on a grid line C in FIG. 13 (a). In this
case, information dots cannot be placed on grid points, but

there are advantages that reading precision is greatly improved

11



[0059] Wth reference to FIG 11 (a), vertical reference grid lines are not

- shared. In this case, the nunber of information dots renmains unchanged.

[0060] Wth reference to FIG 11 (b), sub-reference grid 1lines are placed.
[0061] FIG 12 shows the order of reading information dots corresponding to

" FIGS 11 (a) and (b). [0062] Wth reference to FIG 13 (a), a difference

method is used to share information dots on vertical reference grid 1|ines

wi th adjacen his case and s.are used . for information
dots (1 Hid ap=tGriaston KR B3 red PR B EA 13l Bttt el o
ref erenciraping | ishewitng amﬁ@ng@rpllee snﬁbseqa@nng( righowaat}oudotdotin

i rregul ]ﬁpéé pieventing visual blurring of a dot pattern.
[ 0063] \%C'E ex%erence to FIG 13 (b), sub-reference grid point dots are

pl aced ofP@64tid Ii AdCe 1h @IGIs13n Expmale ehikX £45a.d9nrBemeal s dot s

cannot bgg PH:@}CFﬂZ prar@r Feo PO BhSed Wit & divelerai{ BA¥aABLAJESFd MRl f&adi ng
precisio gsre%%%/& H[ghproved 11 and calculation tine is reduced. FIG 14 is

an expl ng the order of reading information dots
correspon@hﬂgexﬁ@tfdzﬁ fGm063 FIG 14 (a) is an exanple of 4 x 4 grids,
and val U@i @\#}1] to [12] are represented by a difference between information
dots as % bel ow. [ Mat hematlcal formula 3] [0065] [11=1(4)1-1(1)1=1(4)2

-%Eéii Ilﬂ)gﬁ&}fa;é }712((‘9;)2 %%)a*ﬁdﬁp%;@ ool (25 3)22(é§ ?3(3) -
[ 31(§§@Eé5§;n@al 169574702 8, 520 ?y'%fzié o 02
{7121 103 @ﬁn%@m Blary “2{3@‘”&@2@@3}2 (n2 [81=1(1
DO 7 5 4 20540 37 L5045
[51=/(8),—1(5),=,(8),—1(5),=,(8),—,(5),=,(8),—,(5),
[61=,(9),—1(6),=,(9),—,(6),=,(9),—,(6),=,(9),—,(6),
[71=,(10),—(7),=,(10),—(7),=,(10),—,(7),=,(10),—,(7),
[8]=,(11); (&) =,(11),—(8),=,(11);—,(8),=,(11),—,(8),
[9]=.(12),—,(9),=,(12),—,(9),=,(12),—,(9),=,(12),—,(9),
[10]=,(1),—,(10),=,(1);—,(10),=,(1),—,(10),=,(1),—,(10),
[11]=,(2),—(11),=,(2);—,(11),=,(2), -, (11),=,(2); -, (1),
[12]:1(3)2“'1(12)1:1(3)3_1(12)222(3)2_2(12)1=2(3)3_2(12)2
[0066] With reference to FIG. 14 (b), sub-reference grid
points are placed in FIG. 14 (a), and values [1] to [8] are
represented each by a difference between information dots as
shown below.

[Mathematical formula 4]
[0067]

12



[9] =1(12)1-1(9)1=1(12)2_1(9)2=2(12)j 2(9)1 =2(12) 2 -2 (9)2 [101=1(1)2
-1(10)1 =1(1)3 -1(10)2 =2 (1)2 -2 (10)1=2 (1)3 -2 (10)2 [1 11=1(2)2 1(1
1)1=1(2)3 1(11)2 =2 (2)2 2 (11)] =2 (2)3 2 (1 1)2 [121=1(3)2 -1(12)1=1(3)3
-1(12)2 =2 (3)2 -2 (12)1=2 (3)3 -2 (12)2 [0066] Wth reference to FIG 14
(b), sub-reference grid points are placed in FIG 14 (a), and values [1] to
[8] are represented each by a difference between information dots as shown

22 M i@eri 8, = (.00, 5@, S, 7

B P = e 50 g SV
5 Wi W@t atlioGhaioohio: T
2 e nte ARCI b ity R S o o
o e (e o B
FIG 16 (a), jdif orpationgots are g ceq.zELjp 'forqﬁach grid in vertical
and hori iﬁt‘a(@ﬂh@iu&@zan&%m aE gb'l’;ﬁ o gfﬁz(( 21n this way, _
i st ance 9o o olgonfam a i LUgk) or| dypol ) 1 1 Led every one gric
posi ti onahgkyhe. Nbrv@iﬁ]rg%cﬂéﬂeq%é ¥o %gaqrﬂgtimé{?td%tarig pgagsﬁ BY

rigorously defining_t position so that only anoptica adi ng neans
cor r espofi@FRgef ot Rfi 5ceBnEPrgnrEsi BA dahinfetheallleakor mati on dots. [0071]

Wth refepesge to FIfgc165(0d) shvhsr&f @x@nea <06t @ dot pattern having
4 x 4 grids, FIG. 15 (b) also shows an example of a dot pattern
having 4 x 4 grids with sub-reference grid points.

[0070] With reference to FIG. 16 (a), information dots are
placed shifted for each grid in wvertical and horizontal
directions and in an obligue direction.

In this way, distance and direction from a virtual grid point
is shifted every one grid to define the dot position, thereby
maintaining security based on the positional rule. More
specifically, information dots are placed by rigorously
defining the position so that only an optical reading means
corresponding to this configuration can the read information
dots.

[0071] With reference to FIG. 16 (b), sub-reference grid
points are placed in a dot pattern shown in FIG. 16 (a).
[Industrial Applicability]

[0072] As described above, according to the information
input output method using a dot pattern in accordance with
embodiments of the present invention, a virtual grid point is
placed at a predetermined interval in an area between the upper
and lower reference grid points, and an information dot is
placed in a position having a distance and a direction from a
virtual grid point to define any information, thereby

increasing the amount of information contained in a dot pattern.
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points are placed in a dot pattern showm in FIG 16 (a). [Ilndustrial
Applicability] [0072] As described above, according to the information

i nput output method using a dot pattern in accordance with enbodi nents of
the present invention, a virtual grid point is placed at a predeterm ned
interval in an area between the upper and |lower reference grid points, and
an information dot is placed in a position having a distance and a
direction froma virtual grid point to define any information, thereby
increasi pgoifip amunt, QfydiiRfienTeLR0RLE9RLE Pyl Ag8ndQhsPREt 8580q £33 [0073]

I n addi tion, an optical reading rreang is used to “scan a dot pattern and

r ecogni zEa Peflef a5t dNFor AtCdBE Zar FeERERPREE AL k@Y Hdtt ARt cAds used to

recogni zext Fectlial BEY idt ¥hi€h i scaBelecdigedoghidePHAMRKRCL iNBXFRiGH _

i nformati on dot placed between thm&ger and, | ower ref er%gce ?I‘I d points is
ext ract 60P R Qi ki3S AUttt oF oMY RO BT [ 80748 195 Rddi ti on,
a ref er epcewern dhepouppedaindriowversubfeetarengel @gocd mci hk eotrastgliaced in a
dot pattern_so that defor i of a dot pattern due to canera |ens

i st ort i 5 T ERb IR oL REL S Pon BT 3 TS i Ved Surrace of a medi um
and di stpP@74h at tHe tadeioiopsi at i mgfemnde goideqaeEichtwhdnot ar opti cal
readi ng 1§ : t -in j : VA r, a dot
confi gur%tﬂ?gﬁegé%?c%gﬁ%gbgﬁgg kcgcé{' lgyﬁgae!legﬁgﬁlgggéét ipr#%%nlg% isgﬁ{}%%? each

i nf or matddfogeationy of coldothpadpedinf yiuggtoheanesaahees aRtstpet Horect i on

fr om a Véﬁéé‘ﬁéi&rﬁ ia9|1d @th%acﬁbgﬁ%pﬁﬁ_@i‘[‘c&m&fguﬁrkhﬁe dé aV}h@éliﬁrﬁ, clai med
is: 1. An information output nethod using a dot pattern, wherein a

g
quadr angPArt Rt Bt Ml dheartddor faPrdditdRfsGrPabe PTRSChREntRe materi al

and the imkptizadeten@dngsmenrd seknsatisé IRitgphtterNeintb amget dged . direction
e of the blogg is defined as a
r

and a hotg} al direction eac$ al ong. an_ed
ref er encfebéfﬁi | i ne;ﬁ“%l’\ﬁrr't fa Ofgr??fl%og%a? OIy [ SFFET §ETaPhr ARt &7 %i ned
i ntervalbprlefining any information for each information dot in a block

by specifying the distance and the direction froma virtual grid

point, thereby enhancing security.
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the reference grid |line; a reference grid point dot is placed on a virtual
grid point on the horizontal reference grid lines; a straight line
connecting the reference grid point dots and virtual grid points on a
vertical line is defined as a grid line; an intersection point of grid
lines is defined as a virtual grid point; and one or nore information dots
havi ng a distance and a direction on the base of the virtual grid point are

arrangedW 1o Igrglgéﬁ%ﬁ aitern, t he net hod conprising: generating the dot
pattern; scannin € dot pattern into inmage information by use of an

optical teadi Mp méﬁgmaé@nvxewtmgt mieg hedtupbng ér dot pad termumegheérainval ue;
and reaQ'&ﬁa&?&n&@l@ﬂtétnﬂeé@@n@@f&f”@%é&noﬁoérﬁé&P&H'Qﬁrf&cetgf Qunerica

information froma storage neans: 2. An I nformation Input output nethod

usi ng a Bbinhed mEeteriadcapdibRy %%%F&l%flln%@ﬁeﬁrP]é)%bﬁr%‘F-’é@é‘ﬁﬂé‘é grid
poi nt dOLmennst@axiaxejldﬂe dife@itiRin anddat nbgibbaead emrébelahréa@h grid

poi nt on rid line aIIeI he reference
hor i zont%f '?% ap F@lﬁérwﬂ }338% ahtl qesflﬂeéjtcéﬁ %treafer;ﬁqﬁfgﬂéllﬁll leeggf nt er val
fr ohm '([jhea_r\eiﬂlﬁsgb@lgfd @Oh_lnIﬁEanpldﬂﬁed bdmeakpr&d%@rﬁﬁh@ﬁmhteﬁvamp@h \%t put
met hod using a.dot patte accordi ne of t ne 1 10 2 erein
ot | oast TBRer g5 an e il 1 1 oBT0R S AR ReT "G AerRs hr i dele T
consti t ubn ragvnrbeaﬂalglclld psalmtsqmetdredhbrmnoataﬂ.rie@dsrmaej gpadniim@sd; i s used
35 2 Keya ol 1ol £hd N SR SELTNL Al eqglian fa df B8 Rogke a0yt he

the are

conflguratlon o |ned nf'/ormation i nput ou
met hod u%ihbual gotidppeiel s on avesitdicad 1 bhore dtfined@sad mrlﬁ 1ong; Wner ein

a nuneri gal; nidi fdRIaRGLo DL VRN GBORI ZR Ak kYa e A8l 4 RfiQrIRli gRigots in
15 the information dot is calculated into nunerical information™ to output

an i nf or RAENBH P P eREBPEE] Haf PrBahifRrdEd NaHist Ratishanfet #8dpl ock. 5.
An i nf or gedi @t gonodhpUba 8t OE hest NPt @a Uoyr PRtEEIMY. are arranged

to form a dot pattern, the method comprising:

generating the dot pattern;

scanning the dot pattern into image information by use
of an optical reading means;

converting the dot pattern into a numerical value; and

reading and outputting the information corresponding to
the numerical information from a storage means.
2. An information input output method using a dot pattern,
according to claim 1, wherein a sub-reference grid point dot
in stead of the information dot is placed on the virtual grid
point on a grid line which is parallel to the reference grid
line horizontal to a reference block and is placed at a
predetermined interval from the reference grid line in the
block.
3. An information input output method using a dot pattern,
according to one of the claims 1 to 2, wherein at least one of
the reference grid dots or sub-reference grid dots constituting
the block is displaced from a virtual grid peoint and is used
as a key dot in which the displacement direction to the block
and the configuration of the block are defined.
4. An information input output method using a dot pattern,
according to one of the claims 1 to 3, wherein a numerical

difference between horizontally adjacent information dots in
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according to clains 1 to 4, wherein the block is arranged consecutively in
any area vertically and horizontally, and the reference grid dot is shared
horizontally by each block. 6. An information input output nmethod using a
dot pattern, according to clainms 4 to 5 wherein a reference grid dot and
an information dot at left and right ends of the block are shared in a dot
pattern placed consecutively in the area, and in the dot pattern in which a

nuneric i f . het wee | o] S |s
cal cul aﬁe%gt%ﬁﬁé%ﬁgl&%ud’% irlcsap(c)i grgtr?%tl éﬂg &S\A@enlél:gioégrrg%%%%tﬁ 1{’
initial tealbuspot aani ﬁﬁéPﬁEﬁT-@ﬁndcﬂrC&tP achorérzaning dme | nunéeicaka | s

det er m ngge OymBOYok apdoppougbeL. 7. An information input output method using
a dot pattern, according to one of the clains 3 to 6, wherein the key dot

is placdd on ARt INEQIMAEAETOANPHE PBLPUEJRIEhad oS i RoERE BALRATRAf or mat i on

I Nput  OU4 P&k r B Odou%ll'&ﬁmé dottad | eyReredfCOREI MU dck O QFriRgedl ains 1
to 7, wherein in fatlon in an infaqr t|on 3} of the block is defined by

using a %%%???%Elv% Y (e AP K S iedT 266t Livna R %thabua\f'blaﬂda?]il?y limt
the distafeecratd ghibddisects oshdred hdbei vomtably g5y depoh Nb1dOk. each

infornat%pn dqgﬂ fH%ormation input output method using a dot pattern,
according to claims 4 to 5, wherein a reference grid dot and
an information dot at left and right ends of the block are shared
in a dot pattern placed consecutively in the area, and in the
dot pattern in which a numerical difference between
horizontally adjacent information dots is calculated to define
numerical information between information dots, an initial
value of an information dot at a horizontal end in the area is
determined by any random number.
7. An information input output method using a dot pattern,
according to one of the claims 3 to 6, wherein the key dot is
placed on at least one of the four corners of a block.
8. An information input output method using a dot pattern,
according to one of the claims 1 to 7, wherein information in
an information dot of the block is defined by using a position
of the information dot in the block to arbitrarily limit the
distance and the direction from the virtual grid point for each

information dot.
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