(Qur Ref: OP-C4300) DESCRIPTION | NFORVATI ON | NPUT AND OUTPUT METHOD USI NG
DOT PATTERN FIELD OF THE | NVENTI ON [ 0001] The present invention relates to
an information input and output method using a dot pattern. DESCRI PTI ON OF
RELATED ART [0002] Conventionally, an information input and output nethod
for reading a bar code printed on a printed matterouer relfe birkeand)
outputting the information such as a voice has been suggested. For exanple
a method for outputting the information or the like in such a nmanner that
the information coinciding mnthly%%cﬁéﬁiﬂﬁﬁ$rnatlon (a code of plural
digits) has been stored in storage neans in advance and this information is
retrieved fromkeys read by a bar code reader to be outputted has been
suggest ed addition, a tech nologﬁ?such t hat a_dot _pattern havin% fine

t

and thin EBIth&éM%EH&% JJWETplAé\H%t% Hed el 89Ps USgdher dPéd P the™ o

pattern printed on a printed matter or the like is fetched by a canera as
the inmage data, and the inage data is digitized to output the voice
information _so as_to outPut nmuch information and many progr ams has been

al so suggBsteddl 9F[ 3663 INVENTION
[0001]

The present invention relates to an information input

and output method using a dot pattern.

DESCRIPTION OF RELATED ART
[0002]

Conventionally, an information input and output
method for reading a bar code printed on a printed matter
or the like and outputting the information such as a voice
has been suggested. Forexample, amethod for cutputting
the information or the like in such a manner that the
information coinciding with the key information (a code
of plural digits) has been stored in storage means in
o advance and this informaticn is retrieved from keys read
by a bar code reader to be outputted has been suggested.
In addition, a technology such that a dot pattern having
fine and thin dots arranged in a predetermined rule is
generated, the dot pattern printed on a printed matter
or the like is fetched by a camera as the image data,
and the image data is digitized to output the voice
information so as to cutput much information and many

programs has been also sudgested.
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However,

the like using the bar code

printed
code is
case of

such that the

printed;

to aIIoca&%p%ﬁﬁy bar codes in an easily

witing
appear

Nat i onal

space accordi ng

t he above-descri bed conventional nethod for outputting the

on the printed nmatter or the like is obstructive. Further,

Voi ce or

i nvol ves a problem such that the bar code

the bar

so large that it occupies a part of a page space. Therefore, in the
using this for a book or the like, this nmethod involves probl ens

| arge bar code destroys beauty of the page space to be

there is no space for displaying the bar codes when a user w shes

and a sentence or each character or object having a neanin

under stood manner for a portion of

to

on t he JarigEcssr &hshakyy apkle sCpiBeGr €oanana igrabhi®ethasd it is
not possible to display the bar codes for |ayout of the page space.
In view oOfC¥ HESEPESi T RY BBedVedIus &l it gabhkess s 1pad et e Appri £4ci®n

Publ i cation (Laid-Open) No. 2003-511761 (Patent Document 1) and
Japanese Paf ehi’ e sAgpPredt} oR $afh- thert Che REING.CAD-ABYOGE A Pat &me
Docunment 2), a technology for obtaining the key information (the code) and
a coor di faf BN gluBasH A he pade ldpard Hobiorin G§ia cdot Par & oftthe page

OpticaHgb@E §9§@e§ﬁﬂﬁo[bgggp Fhat it cccupiles a part of a page

O

space. Therefore, in the case of using this for a book
or the like, this method inveclves problems such that the
large bar code destroys beauty of the page space to be
printed; there is no space for displaying the bar codes
when a user wishes to allocate many bar codes in an easily
understood manner for a porticnof writing and a sentence
or each character or object -having a meaning to appear
on the image of a photograph, a picture, and a graphic?
and 1t is not possible to display the bar codes for layocut
of the page space. |

[0004]

In view of these points, as disclosed in Japanese
Patent Application National Publication (Laid-Qpen} No.
2003-511761 (Patent Document 1} and Japanese Patent
Application Laid-Open (JP-A) No. 10-187907 (Patent
Document 2), a Ttechnology for obtaining the key
information {the code) and a coordinate value on the page
space by forming a dot pattern on the page space according
to a predetermined rule and reading this dot pattern
optically 1s suggested.

(00057

[ 0004]

to a predetermned rule and reading this dot pattern



However, in the case of giving a neaning such as the key information to the
dot pattern indicated in the patent docunent 1 or 2, the arrangenent
density distribution of such a dot pattern is eccentrically |located in many
cases. Therefore, it is feared that the dot pattern is represented as a
print on the page space to influence beauty of a picture and a photograph
to be printed overlapped with the dot pattern. [0006] |In addition, if such

a dot pattern %ets to be wi delé used, %he.dot attern is formagoon t he
printed matter T30t VEANI v sk Bnd 25 Surfade W A TEARENY aFUglod S and it

seens that. the optical reading nmeans for this gets. tpo be alsq w dely used
and inex%@h@%‘%y %%@f&?t?ﬁ@ t@o%&%ﬁ%%ﬁamigrﬁlallﬂ‘éfhc@ﬁ;&deﬁﬁ ves a
pr obl em suc that a sophi sii cated technol o for correcti %a di stortion

in the ddt®paPler P e FEGui t eB  béraus’t®adTdi 3R 8FFS | Se§EMerat ed on the
i maged dof. pattern when the surface of the nediym such as a page space of
the dot Cifagi@-érl Brithe Al kBUFE éxpginbel 2dridct €0ntiSact @4 T g?gié( in
consequence of a tenperature and a hunidit% or the like of a daihy life and
the dot patterfd $PdPerer CEFCtue £68°& Sr?hernytteEnhdRreGy H'set th%hen a
readi ng (ﬂgﬁarat S ush&g alens with a IOM/de%ree of machining accuracy is
utilized; P FnePhE SiSged @8t 2 BAttdr P71 U P CedPieciuse of a

readi ng direction of the readi ngneans (for exanple, an obliﬁye di.rection
with to influence beauty of a picture and a phectograph to be

printed overlapped with the dot pattern.
N [0006] |
L/‘ . . ,
In addition, if such a dot pattern gets to bhe widely
used, the dot pattern is formed on the printed matter
for daily use and the surface of a commercial goocd, and
it seems that the optical reading means for this gets.
to be alsc widely used and inexpensive. However, the
conventional dot pattern system involves a problem such
that a sophisticated technology for correcting a
distortion in the dot pattern is required because a
. distortion is generated on the imaged dot pattern when
<;) the surface of the medium such as a page space of the
dot pattern or the like is expanded and contracted or
curved in consequence of a temperature and a humidity
or thelikeofadailylifeandthedotpatternisdistorted

due to a printing technology itself; when a reading
apparatus using a lens with a low degree of machining
accuracy 1s utilized; and further when the imaged deot
pattern is distorted because of a reading direction of
the readingmeans (for example, anoblique directionwith
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3 an optical axis displaced froma vertical direction with respect to the
page space). SUMVARY OF THE I NVENTION [0007] The present invention rel ates
to an information input and output method using a dot pattern. [0008]
According to a first aspect of the present invention, there is provided an
information input and out put nethod; wherein an optical readi ng apparatus
reads a dot pattern which is fornmed on a nediumand in which information

dots are arranged being, m saligned at redetermned intervals in.a x

i r ect i on 28 OF 'y G F X Bt FPAM G Gri TP BAR rte o &ovi PLuAC of Pa 1i-k&

provi ded at redetermined intervals in a xy direction; the optically read
dot patt e SRSGEpI’Sy e 6nPAP € i FHGE Senory: how to misalign each
information dot fromthe grid point into the x direction or they direction

is recognized by a bit map calculation on the image nenory; a value is
given to each information dot corre pongiggﬂ}o the msalignnent; a
n

di fference of the val ues §ﬁ%ﬂ6ABKeC)dj%% 5N oL Fat i on dots is cal cul ated

to be defiEFd 9? the bit information; and a dot pattern is used, which
outputs a B4

The present invention relates teo an information
input and output method using a dot pattern.
[0008]
R According toa first aspect of the present invention,
there is provided an information input and cutput method;
wherein an optical reading apparatus reads a dot
pattern which is formed on a medium and in which
‘information dots are arranged being misaligned at
predetermined intervals inax directionor aydirection
from a grid point on a virtual grid line provided at
predetermined intervals in a xy direction;

the optically read dot pattern is deployed on an
image memory;

how to misalign each information dot from the grid
point into thex directionortheydirectionisrecognized
by a bit map calculation on the image memory;

a value is given to each information dot
corresponding to the misalignment;

a difference of the values among the adjacent
information dots is calculated to be defined as the bit
information; and

a dot pattern is used, which cutputs a bit
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4 information group in a predeterm ned area as the coordinate information
or the code information. [0009] According to the present invention, since
all of the information dots are arranged in the vicinity of the grid

poi nt, the arrangenent density distribution of the dot pattern is not

| ocated eccentrically, the dot pattern is not represented as a print on the
page space; and the dot pattern does not influence the beauty of a printed
page space of a picture and a, photograph to be printed overlapped with the
ot pat t oF AL OFHGH0 OB AGEGHR niht & B SeE8d HRbBEL o § fie 36t SRRt i nvent i on,
there is provided the,information input_ and ut put_ net hod usi ng a dot

pattern dceOFfinFto thRe FiIPeEioRshrct Fivhei @R thd M Ralilghhent at

predeterntgﬁg intervals fromeach grid point in the x direction or the vy
di rection fHe vi rtual grid line is alternately generated for every

adj acent information dots. [0011] Thus, since nisalignnment is_generated for
every adj acent*5h?6FH&td or° dbb8 BF R §r &S Thel PR 1t r?el&cﬁnélqy %i rections
alternatelgé_every other information dot is jnevitably arranged on the sane

grid |inetl ThEREPSER T 1 GReCHRed @6t 2 patTEY Ai S ridaa By CiRe optatdiR ¢ eadi ng

grid point, the arrangement density distribution of the
dotpattérnuisnotlocatedeccentrically,theckﬂ:pattern
is not represented as a print on the page space; and the
N det pattern does not influence the beauty of a printed
rage space of a picture and a photograph to be printed
overlapped with the dot pattern.
f0010]

According to a second aspect cof the present
invention, there is provided the information input and
output method using a dot pattern according fto the first
aspect,

wherein the misalignment atf predetermined
intervals from each gridApoint.in the x direction or the
y direction on the virtual grid line 1is alternately
generated for every adjacent information dots.

[0011]

Thus, since misalignment 1s generated for every
adjacent information dots on the grid line in the x and
y directicons alternately, every other information dot
is inevitablyarrangedon the same gridline. Therefore,
when the dot pattern is read by the optical reading
apparatus, a search algorithm of the virtual grid line
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apparatus, a search algorithmof the virtual grid line 5 becones sinple on
the image nenory, and as a result, search of the grid point on the imge
menory al so becones easy. As a result, without using a conplicated program
it is possible to nmake the reading speed of the dot pattern into a high
speed. [0012] Further, even if a distortion is generated on the inaged dot
pattern when the surface of the page space of the dot pattern or the |ike
is expand%g and contracted &g{ curved in cons%gggnce of a ﬁenperature and a
humi dity “6rtHEST kBPOF A dat® yM3T™&HS the AFaf TS F SBSAed  due
to a pri nti;ggcd%echnol ?ﬁg%,igcself' when a readi ng aﬁpar tus using a lens with
a | ow degf © Hch? i Ayt LacBuF BEy 1¢ 4 M9 BREY akd X RIRURe fheh Sthre | maged
dot pattern is disiorted ecause of a readi g,dirg%}ion of the

r eadi ngnedrs i F6iSexhnplét bbtF4le @i FEEH bhCRitEF Paf SpEfcar faxis

di spl aced from,g vertical direction with respect to the page sgacel), a
conpl i cat &P TdFPect i'dh Pakgorisin 2R hetesadr v 5ithee fRd Wi tu& Yyrid
line is not a straight |ine but a gentle curve, so that search is easy.
[0013] ACCbr@i g tFta ERPFEF aspect of the present invention, there is
provi ded the information input and output nethod using a dot pattern
accordi ng %O tRé first aspect,

Further, even if a distortion is generated on the
imaged dot pattern when the surface of the page space
N of the dot pattern or the like is expénded.andcontracted
or curved in consequence of a temperature and a humidity
or thelikeofadailylifeandthe dotpatternisdistorted
due to a printing technology i1tself; when a reading
apparatus using a lens with a low degree of machining
accuracy 1s utilized; and further when the imaged dot
pattern is distorted because 0of a reading direction of
the readingmeans (for example, an obligque directionwith
an optical axis displaced froma vertical direction with
o~ - respect to the page space}, a complicated correctilon
algorism is not necessary since the virtual grid line
is not a straight iine but a gentle curve, so that search
is easy.
[0013]

According to a third aspect of the present invention,
there is provided the informaticn input and output method
uSing a dot pattern according to the first aspect,

having a corner dot arranged on z grid point for
each of the predetermined number of grid areas; and
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having a corner dot arranged on a grid point for each of the predeterm ned
nunber of grid areas; and 6 registering the coordinate information or the
code information in the area encircled by the corner dot as the
predeterm ned area. [0014] By using the corner dot, a storage unit of the
information can be defined. As this region unit, for exanple, 4 grid bl ocks
X 4 grid blocks = 16 bl ocks can be established. The vicinity of the grid
point within, this.16 bl.ocks can ?ﬁﬁ% posi ere the information dot is

ition
arranged. * FO0151 2T Al&or i g °P5 & Fh:ﬁ%tgéFL L¢he Ofr esBfit C9%Hvent i on
there is praqvided, the i.nfqrmation input. an out put. nmet hod usi a_dot
batt or n° abEORRGTLOT: A (I § P CREpERC I BRLEE b Wt P LaHE feah A ¢ he
directiont f the gredeternhned area i s arranged outside of the area
enci rcl ed tHe® 85 herm HoE %P 'SP the grid point in the area. [0016] By
arranging#%gis vector dot, the dot pattern is read as being rotated in 90

degrees o éﬁghegrees, so that in any direction of upper, |ower, right,

and Teft —directions,; the code Indicated by the dot jpatfern oan ¢,

infecrmation can be defined. As this region unit, for
examnple, 4 grid blocks x 4 grid blocks = 16 blocks can
be established. The vicinity of the grid point within
a Tthis 16 blocks can be a position where the information
/ ,
dot is arranged.
[0C15]

According to a fourth aspect of the present
invention, there is provided the information input and
cutput method using a dot pattern according to the third
aspect,

wherein a vector dot meaning the direction of the
predetermined area 1s arrandged cutside of the area
. encircled by the corner dot or on the grid point in the
(g/ area.

[0016]

By arranging this vector dot, the dot pattern is
read as being rotated in * 90 cdegrees or 180 degrees,
so that in any direction of upper, lower, right, and left
directions, the code indicated by the dot pattern can
be read.

(00171

Further, by adding the directicn information using
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be read. [0017] Further, by adding the direction information using 7 the
vector dot, the output can be varied depending on the reading direction
even in the sane dot pattern. [0018] According to a fifth aspect of the
present invention, there is provided the information input and out put

met hod wusing a dot pattern according to the first aspect to the fourth
aspect, wherein a security table having a key paraneter corresponding to

h bit dt i i i ded i t t i th t t
the out puttid BF £ -SFnft et L7 GHOURL afdh X7 udovaltfe NSCEAICtT St 6F by
cal cul ating each gpt i nf or mat,i.on b¥ t@F keyt?%{aneter: OOI%hxﬁy usi ng such
a security Yabt 824 Laht hE PrevRntdE " thiat e Ta8E G or Rali i And t he

coordinat%dqﬁéwnation it neans is analyzed by a third person only fromthe
reading res (the bit information) of the dot pattern. [0020] According

t i xth t of.th nt. i tion, ' i ded ar
it or mat i on' 1 RGECHHT DR PUE. PoT RGNS SRAS GP BACOBE FOAr 7 A4 oL AP at us

reads a dot . pautern il chai s Lauied 00 3 TRAiym and i Y gl o LpLGme on
using a dot pattern according to the first aspect to the
fourth aspect,
wherein a security tabkle having a key parameter
N corresponding to each bit stored therein is provided in
~ a storage apparatus with respect to the outputted bit
information group, and a true value is calculated by
calculating each bit information by the key parameter.
[0019]

By using such a security table, it can be prevented
that the code information and the coordinate information
itmeans isanalyzedbyathirdpersononly fromthe reading
result (the bit information) of the doit pattern.
[0C20]

According toa sixth aspect of the present inventicn,
there is provided an informaticn input and output method;
wherein an optical reading apparatus reads a dot
pattern which is formed on a medium and in which
information dots are arranged being misaligned at
predetermined intervals ina x directionor a ydirecticn
for each of the adjacent grid points on a virtual grid
line provided at predetermined intervals in a ==y

direction;



predetermned intervals in a x direction or ay direction for each of the
adj acent grid points on a virtual grid |Iline provided at predeterm ned
intervals in a xy direction; 8 the optically read dot pattern is depl oyed
on an image nenory; the alternately arranged information dots are searched
and the grid line in the x direction and the y direction is recognized on a
bit map; a coordinate of each grid point is recognized on the bit map; how

to msalign each,informti dot from the id oi nt ;into the x_direction
or the'y direct B ISP T BEGqM % etie 2 by 58 iR 5 Tah £l SEPORY SovAPUE Tef | ned
in advance s given to each information dot corresponding to the

nmi sal i gnneft®9<a"§9'%e¥ énce of the val ues anong the adj acent information

dots i | cul dt def.i ned the bit . ipf tion; bit_inf ti
Group 11 & pr eaBE i hGR C T8 S pLEREd, h Ry it ShEEr ] < FBad Trom a

security table Bavin t? key paraneter, coryespongdin Q each gi stored
therein witifTe ﬁéjctaq}% ﬁ@ tg%lﬁl n?bpﬁatﬁrbn{é?o%p,dd]aﬂgcsz&OLI}Lfén aﬁ:@ee group
is calcul%}ggiggc%%kﬁyl?glq_(ggggigkij égf%rqﬁf%o%a%% t he key paraneter; and
a coordinate of each grid point is recognized on
the bit map;
how to misalign each information dot from the grid
VR point intothexdirectionortheydirectionisrecognized
IL/
by a bit map calculation;
a value defined in advance is given to each
information dot corresponding to the misalignment;
a difference of the values among the adjacent
information dots is calculated to be defined as the bit

information;

a bit information group in a predetermined area is

outputted:
. a key parameter is read froma security table having
{ V"‘|
P the key parameter corresponding to each bit stored

therein with respect to the bit information group, and
a true value group is calculated by calculating each bit
information by the key parameter; and

a dot pattern outputting the code information
corresponding to the true value group or the coordinate
information group on the medium surface 1s used.
[0021]

Bccording to a seventh aspect of the present
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a dot pattern outputting the code information
val ue group or the coordinate

used.

corresponding to the true
i nformati on group on the nedium surface is
[ 0021] According to a seventh aspect of the present
there is provided a dot pattern generating nethod; wherein information dots

9 invention,

are arranged being msaligned at predetermned intervals in a x direction

or ay direction for every adjacent gridpoints on a virtual
provi ded at_ predeterm ned_i nt.ervals_i.n

Uhf or mat i oGP BUp Oy chlEACaret BYC LA a1 G T & ey par &t oF >

grid line
direction on a nedignj a bit

éatf from a

security table thh respect to a true value group; an initial dot to be

arranged 6%?590

ritial grid line in the x direction or the y direction is

decided b i bi.t d nber; the initial t. | d
the basis of 5 "HCRP LG TOFE FTOMERS G0 BBITI4BE HF HiYance the |

bi t infornatioE.vaqu ig addgq to the val.ue nean
cal cul at e "& V4 &

is arranged on the second grid |line on the  basis of,t

fromthe gt & pBidt Set O P hGvAnCE 2 SBhfgcent griapoin

N

N

TN

./

aé 6t R

ST R fhad Ot Loddoarit et
he ¢

grid line provided at predetermined intervals in a xy
direction on a medium;

abitinformationgroupiscalculatedbycalculating
a key parameter read from a security tabie with respect
to a true value group;

an initial dot to be arranged on an initial grid
line in the % direction cr the y direction is decided
by using an arbitrary random number;

the initial dot is arranged on the basis c¢f a
misalignment rule from the grid pcint set in advance;

thebit informationvalue is added to the valuemeant
by the initial dot to calculate a value of a dot to be
arranged on a second grid line;

each dot is arranged on the second grid line on the
basis of the misalignment rule from the grid point set
in advance; and

arrangemant of a8 dot on a grid line n is repeated
by rotation on the basis of a dot on a grid line n-1.
(o022}

According totheinformation input andoutputmethod
using the dot patterns described in Claims 1 to 7 of the
present invention, the arrangement density distribution

10
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arrangenent of a dot on a grid line nis repeated by rotation on the basis
of a dot on a grid line n-1. [0022] According to the information input and
out put method wusing the dot patterns described in Clainms 1 to 7 of the
present invention, the arrangenent density distribution 10 of the dot
pattern is not |ocated eccentrically. Therefore, it is not feared that the
dot pattern is represented as an ugly print on the page space and the dot

fI h f d h b d
Gver | apped with {12 Tagt" parter n- TH02sIo T ACAd T 7o °tt2%e%9?flt2 di storti on

d th d dot tt t h di h
s 263252&5558%%et‘?hé”fﬁgi?spg?qfepﬁes?fr%‘%“@ﬁeoze“a et A1 cont  act od
or curved_and t pattern_ is dlsto % eto a printin % ggology
itself; mﬁ&r?reas?E &u%ga%p%%r‘é?&é’ lﬁ’s‘ijn% OPe with9 & Pmcaeega%

machi ni ng urt.her when d dot attern IS

t d d
distorteddﬁggurag¥8#%hu}% %ﬁﬁh:%$r555i&ﬁ 6Ft@he eédﬁﬁdzﬁﬁﬁﬁséﬁ? rexanpl e,
bl t th t I d f t
i octi oS F 68BECE CLLE Fs aGE GPaERPHE ABUE e EHbY P eat Bor  ect i on
al gorism h% 1rtual grid line can be easily searched Therefore, the dot
pattern cé %%% accurately recogni zed at a high speed without being

In addition, even if a distortion is generated on
the imaged dot pattern when the surface of the medium
I such as a page space of the dot pattern or the like is
expanded and contracted or curved and the dot pattern
is distorted due to a printing technology itself; when
a reading apparatus using a lens with a low degree of
machining accuracy is utilized; and further when the
imaged dot pattern 1s distorted because of a reading
direction of the reading means (for example, an obliqgue
direction with an optical axis displaced froma vertical
direction with respect to the page space), without a
(K\ complicated correction algorism, the virtual grid line
\)1 can be easily searched. Therefore, the dot pattern can
be accurately recoghnized at a high speed without being
influenced by a surface of a medium and a reading
condition.
[0024]

By applying the dot pattern according to the present
invention to the input means of a personal computer and
an information processing unit or the 1like, this input
means cah be a substitute for a conventional mouse, a

11



i nfluenced by a surface of a nediumand a reading condition. [0024] By
applying the dot pattern according to the present invention to the input
means of a personal conputer and an information processing unit or the

li ke, this input neans can be a substitute for a conventional nouse, a 11
tablet and a digitizer or the like, and this provides innovative changes to
the input system [0025] |In this case, the dot pattern nay nean the

veani ng tHEbAy a0l 8 Raba HRt £P°DESCH BT RGP THESDRAVINGS" {G0e] Fig. 1

is an explanatory. view of a nmethod for ., arranging a dot pattern according to
t he presejnl?nogr?ﬂ%dﬁ’?‘reﬁlh;ariﬁ%.s Séc’i e%}éevilé]\ﬁ%%oaﬁ'ﬁ%eé“rel ation between the dot

and a grip%égge according to the present enbodinment; Fig. 3 is a view
showi ng a of misalignnment of an information dot froma grid point;

Fig. 4 is a dot ttern view for explaining the acquisjtion of .the

format; on dud g b 8171 SRenche TREDos 1o h ey Jrank: b SPEGIdT &

rel ation amng.an i nformation bi% atfegurit t abl e, aqg a true val ue;
codeYinformation, or the dotf pattern may be a numeric

value meaning the xy coordinate.

BRIEF DESCRIPTION OF THE DRAWINGS
(‘\. [0026])

Fig. 1 is an explanatory view of a method for
arranging a dot pattern according to the present
embodiment;

Fig. 2 is a view showing a relation between the dot.
and a grid line according to the present embodiment;

Fig. 3 is a view showing a mode of misalignment of
an information dot from a grid point;

Fig. 4 is a dot pattern view for explaining the
acquisition of the information due to a difference;

N Fig. 5 is an explanatcry view of a relation among
an information bit, a security table, and a true value;

Fig. 6 is an explanatory view (1) of a reading
algorism of the dot pattern;

Fig. 7 is an explanatory view (2) of the reading
algorism of the dot pattern;

Fig. 8 igsanexplanatoryviewof amethod for reading
the dot pattern using an optical reading apparatus;

Fig. 9 is an explanatory view (3) of the reading

12



Fig. 6 is an explanatory view (1) of a reading algorismof the dot pattern;
Fig. 7 is an explanatory view (2) of the reading algorismof the dot
pattern; Fig. 8 is an explanatory view of a nmethod for reading the dot
pattern using an optical reading apparatus; Fig. 9 is an explanatory view
(3) of the reading 12 algorismof the dot pattern; Fig. 10 is an

expl anatory view (4) of the reading algorismof the dot pattern; Fig. 11 is
an explanatory view (5) of the reading algorismof the dot pattern; Fig. 12
is an exp@éﬁﬁ%%i?mvﬁéa/Féf SOt nBafrdsdihg al gori smof the dot pattern; Fig.
13 is an explanatory view (7) of the reading ,algorismof the dot pattern;
Fig. 14 is an eXpl%natOrySviBweE®) B2 ERE ¥ et g | 2al §dr iR of © B A Tdbt
pattern; Fig. 15 is an explanatory view (9) of the reading algorismof the
dot pattefr;I¥F§5M s stAR St aRatd8 Hrew (10) of the reading al gorism of
the dot pattern; Fig. 17 is an explanatory view of a nodification,  of the
readi ng al gori sFik- the 48t 2Paftérimnahe ™ ¢198 (¢’ ar febftanae 8y " ew of a

relation anong .an inforpation bit, a security table, and a true val ue
algdrism of the dot pattern:

Fig. 12 is an explanatory view (6) of the reading
algorism of the dot pattern;
Fig. 13 is an explanatory view {7) of the reading
N algorism of the dot pattern;
Fig. 14 is an explanatcry view (8) of The reading
algorism of the dot pattern;
Fig..1l5 is an explanatory view (9) of the reading
aldorism of the dot pattern;
Fig. 16 is an explanatory view (10) of the reading
algorism of the dot pattern;
Fig. i7 is an explanatory view of a modification
of the reading algorism of the dot pattern; and
(\. Fig. 18 is an explanatory view ¢f a relation among
kJ‘ an information bit, a security table, and a true value

in Fig. 17.

DETAILED DESCRIPTION OF THE INVENTION
[0027]

The embodiment of the present invention will be
describedbelowwith reference to the attached drawings.
(Basic Principle of Dot Pattern)

The basgic principle of the dot pattern according
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in Fig. 17. DETAI LED DESCRI PTI ON OF THE I NVENTI ON [0027] The enbodi nent of
the present invention will be described belowwith reference to the
attached drawi ngs. (Basic Principle of Dot Pattern) The basic principle of
the dot pattern according 13 to the present enbodinent will be described
with reference to Fig. 1. [0028] At first, as shown in Fig. 1, the grid
lines (yl y7, xI - x5) are supposed at predeternmned intervals in a xy
direction,_ A ntersectl int,of this [ ne is.called as a grid

poi nt . ThEﬁrﬁhﬁtﬁéﬁﬁ%% gg%ﬁ%ﬁﬂ?ﬁﬁnW1gi gﬁé ﬁpﬁﬁﬁ?ﬁoy%t%hanely, one
bl ock) encé{cled by thefe foqf grid points, four blocks (four K grids) in
the xy di FEGT DR Rardel y' 14 x 4 = 16 blocks (16grids) are defined as one
|nfornathi§ QJ%fk Further only as one exanple, this information bl ock
unit is & 16 bl ocks, and it is obvious that any nunber of blocks can
configure the information bloc [0029] _ Then r angul ar.poi nts
configuring a rgét Hdﬂ?%r A&r & ‘antﬁfhl?%ﬁorﬁat%iﬁa g&Q drdRf il Hed as

corner dots x| , X5yl namely, the circle ot in the
- y%, Qq - x } areysuppgsed at g%edetermlne% gnterva 1ls

"in a xy direction. An intersecting point of this grid
line is called as a grid point. Then, in the present

embodiment, as the minimum block (namely, one block)

- encircled by these four grid points, four blocks (four
L/
grids) in the xy direction, namely, 4 x 4 = 16 blocks
(Lo grids) aredefined asone informationblock. Further,

only as one example, this information block unit is made
of 16 blocks, and it is obvious that any number of blocks
can configure the information block.

[0029]

Then, four angular points configuringarectangular
area of this information block are defined as corner dots
(xlyl, xly5, xbyl, x5y5; namely, the circled dot in the
N~ drawing). These four corner dois are made to coincide

with the grid points.
[0030]

Thus, by finding four corner dots coinciding with
the grid point, the information block can be recognized.
However, only by this corner dot, the information block
can be recognized but the direction of the information
block is not known. For example, wheﬁAthe direction of
the information block is not recognized, even the same
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drawi ng). These four corner dots are made to coincide wth the grid points.
[0030] Thus, by finding four corner dots coinciding wwth the grid point,
the information bl ock can be recogni zed. However, only by this corner dot,
the information block can be recognized but the direction of the
information block is not known. For exanple, when the direction of the
information bl ock is not recogni zed, even the sane 14 information block is
made into.entirely.different .information if this infor ion block that is
fotated by 0 abiges bt Ciac Uehroes 1o kriet SLO0SH L £ FRERE: or e, o
vect or dot key dot) is arranged_at the grid pQint inside of the
ot angul aF SHREE bt ovhel £ Bh G et BAEBRGCIC S P WP 2 RE dd ddvnt bed
rectangul ar area. 1n the drawin a dot (xOy3) encircled by a triangle is
a vector 8dt.T The K&y RES(Phe ]\/g‘atéregdb@t%iésarﬁ%ﬁﬁéﬁd-at the first grid
poi nt ver%i%ﬁgiﬁfupmard fromthe mddle point of the grid line configuring
|

t he upper the information block. As the sane as this, the key dot
of the lower informati on block is arranged at the first grid paint (x4y3)
vertically upwar QQ%#ﬁ¥ﬁe ﬁiHBFéﬂﬁﬂ#ﬁtofa fFe¥ gPitd Hishé #§Gr Pig t he

| ower sid% of the .information bl ock. thggBZ]

he grid point inside of rectangular area of the
informationblockorwithinthe adjacent rectangular area.
In the drawing, a dot {x0y3) encircled by a triangle is
(\1 a vector dot. The key dot (the vector dot) is arranged
at the first gridpoint vertically upward from the middle
point of the grid line configuring the upper side of the
information block. As the same as this, the key deot of
the lower information block is arranged at the first grid
point (x4y3) vertically upward from the middle point of
the grid line configuring the lower side of the
infermation block.
[0032]
,3 Further, according to the present embodiment, a
&J) distance between the grid points (inter~grid distance)
is defined as 0.25 mm. Accordingly, one side of the
information block become 0.25 mm x 4 grids = lmm. Then,
this area becomes 1 mm X lmm = lmm®. It is possible to
store the information of 14 bits in this range. Using
this inside 2 bits as the control data leads to that the
information for 12 bits can be stcred. It is merely an
example that the inter-grid distance is 0.25 mm, and for
example, the distance can be freely changed in the range
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Further, according to the present enbodinent, a distance between the grid
points (inter-grid distance) 1is defined as 0.25 nm Accordingly, one side
of the information block becone 0.25 mmx 4 grids = Inm Then, this area
becomes 1 mMmm x 1nm = 1mm2. It is possible to store the information of 14
bits in this range. Using this inside 2 bits as the control data |leads to
that the infornation for 12 bits can be stored. It is nerely an exanple
that the i § r| bstance |s 0.25 mm and for exanple, the distance can
be freelyth n& d rr?fﬂg8 f?%? 0.25 to 0.5 nmor nore. (Arrangenent
Principle Informat in ion ots | ternately arranged
bei ng niggFraﬁ%Hﬂ?%n%hE”%l% F@ Eidﬁ ai df?bgé?Bz from the grid
poi nt. The dia ﬁﬁé t he .i.nfor |on dog re erablgpkgﬁ%?g range of
0.03 to 0.05 % Mg fd O RS DAt S Fer‘ﬁré FyAnehf e 7 d poi nt
i's preferabl abou 25 O/of the inter-grjid distance ce this
range of I?Jnﬁa o*n glfl iy ?C $°dh aré‘;( Fe¥ dtheschéfmar}\ﬁa
necessary_that the amount o nent in,this ran ver, when
the anpurilCosTr gp.lg%enﬁbg I T hant ot lltn ErhAgdn HOE Eha "that
t he dot patt appears as a when k| ng _the dot with eyes.
[0033] [t bR tnny ok "ERpee ariite gt Pl pBPnES e il Tgrgrer 28
the amount of misalignment from the grid point is
preferably about 15 to 25 % of the inter-grid distance.
N Since this range of the amcunt of misalignment is an
k ]
g example, it 1s not always necessary that the amount of
misalignment is in this range, however, when the amount
of misalignment is larger than 25%, 1t 1s a general trend
that the dot pattern easily appears as a print when
checking the dot with eves.
[0033]
Inother words, since thegridpoints aremisaligned
alternately in a vertical direction {(in the y direction)
and in a horizontal direction (the x direction), the
\J) arrangement distribution of the dot is not eccentrically
located. As a result, the dots do not appear cn the page
space as a moire and a print so that beauty of the page
space can be kept.
[0034]
By employing such an arrangement principle, the
infeormation cots are always arranged on the grid line
in the y direction alternately {(refer teoc Fig. 2). This
leads to that the grid line linearly arranged in the y
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alternately in a vertical direction (in the y direction) and in a

hori zontal direction (the x direction), the arrangenent distribution of the
dot is not eccentrically located. As a result, the dots do not appear on
the page space as a noire and a print so that beauty of the page space can
be kept. [0034] By enploying such an arrangenent principle, the

informati on dots are always arranged on the grid line in the y direction
alternately (refer to Fig. 2) . This leads to that the grid line linearly
arranged PFAndetyons adi rekei gnddrreheivrdiakice rom e 1 ér natelse nhgubé f ound
when reading the dot pattern, so that this has an advantage such that a

cal cul ati ohedl gerid hmyith ¢ e ti PRt} o$0 phadebbilsgh adian @gsoraRr eedgni ti on

can be sinplified and speeded up. [0035] In addition, even in the case
that the @otClpathertn aigsatlicanst or arad adu@ot o téur varutd cof 1 nhe neglel space or
the like, the grid line may not be a straight line but a gentle curve |like

a strai ghrrdgesandd turistrebani velgo@asy it damdeehelgwild fiad. aTiser ef ore,
it can be said that this algorismis strong in the nodification of the page
space andpeedeaiisald gnnment and distortion of the reading optical system

[ 0036]
[0035]

In addition, even in the case that the dot pattern
is transformed due to curvature of the page space or the
N like, thegrid linemaynot be a straight line but a gentle
- curve like a straight line and it is relatively easy to
find the grid line. Therefore, it can be said that this
algorism is strong in the modification of the page space
and the misalignment and distortion of the reading
optical system.
[C03¢)
The meaning of the information dot is described in
Fig. 3. 1In Fig. 3, + indicates a grid point and a black
circle indicates a dot (an information dot). The case
. that the information dot is arrénged in a - yv direction
relative to the grid point is defined as 0; the case that
the informaticn dot is arranged in a + y direction 1s
definedas l; thecase that the informationdot isarranged
in a - x direction relative to the grid point is defined
as 0; and the case that the information dot is arranged
in a + %x direction is defined as 1.
[0037]
Next, with reference to Fig. 4, the arrangement
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The neaning of the information dot is described in Fig. 3. In Fig. 3, +
indicates a grid point and a black <circle indicates a dot (an information
dot). The case that the information dot is arranged in a - y direction
relative to the grid point is defined as 0; the case that the information
dot is arranged in a + y direction is defined as 1; the case that the
information dot is arranged in a - x direction relative to the grid point
is defined as 0; and the case that the information dot is arranged in a +
x directidhaitse ddf ithed a8 f0rj0087h dNdxtan i ther eberdiice adoRimltlAn t he
arrangenment 17 state of the information dot and the reading algorithm wl]l
be described lbélowlepoo38hed| etewdrawi ng, the information dot of a circled
nuneral 1 (hereinafter, called as the information dot (1)) is msaligned
fromthe §PPE8loint (x2yl) in the + x direction, this information dot

means"1". In addition, since an information dot (2) (in the drawi ng, the
circled nuneritnvahge)iawhhgal itgredi ifomtdheigni doloionf x8yilncled the + y
direction, this information dot neans "|I". Further, since an infornmation

dot (3) (mnmehesdrhwilhgre ihelitienc! ete hlret iccs vahae) nifse ming&liicgnedio trom t he
grid point (x4yl) in the - x direction, this information dot neans "0", an
informati 6h)doti { 4)i¢ehe aried| Bdonuidrd cgrid point (x2yl) in the +
xdirection, this information dotmeans “1”. Inaddition,
since an informaticn dot (2) {in the drawing, the circled
a numeric value) is misaligned from the grid point (x3yl)
o in the + vy direction, this information dot means “17.
Further, since an information dot (3} {(in the drawing,
the circled numeric value) is misaligned from the grid
point (x4yl) in the - x direction, this information dot
means “0”, an informatiocn dot {4} (the circled numeric

value in the drawing) means 0%, and an information dot

(5) means ™07, respectively.

[0039]
. In the case of the dot pattern shown in Fig. 4, the
\J} information dets (1) to {(17) take the following values.
[0040]
(1) =1
(2y =1
{3y = 0
(4) = 0
(5) = 0
(6) = 1
(7) = Q0
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value in the drawi ng) neans "0", and an information dot (5) neans "0",
respectively. [0039] In the case of the dot pattern shown in Fig. 4, the
information dots (1) to (17) take the followi ng values. [0040] (1) =1 (2)
=1 (3) =0 (4 =0 (5 =0 (6) =1 (7) =018 (8 =1 (9 =0 (10 =
1 (11) =1 (12) =0 (13) =0 (14 =0 (15 =0 (16) =1 (17) =1
According to the present enbodinent, the value of the information bit is
cal cul ated by us@pp gnlinfornation acquisition algorithmdue to a

di fference nethod to bé

(9 =0

It
i_\

{10)

t11) = 1

(12) = 0

(13) =0

(14) = 0

(15) = 0

) {l6) = 1

(17y =1

According to the present embodiment, the value of
theinformationbitiscmlculataibyusinganinformation
acqguisition algorithm due to a difference method to be
described below, however, this information dot may be
outputted as the information bit as it is. 1In addition,
a true value may be calculated by calculating a value
of a security table to be described later for this
information bit.

N {Information Acquisition Algorithm by Difference
Method)

Next,'with reference to Fig. 4, an information
acquisition method applying the difference method on the
basis of the dot pattern according to the present
embodiment will be described below.

[0041]

Further, in the description of the present

embodiment, a figure encircled by ( } denotes a circled
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descri bed bel ow, however, this informati on dot may be outputted as the
information bit as it is. In addition, a true value may be cal cul ated by
calculating a value of a security table to be described later for this
information bit. (Information Acquisition Algorithmby D fference Method)
Next, wth reference to Fig. 4, an information acquisition nmethod applying
the difference nethod on the basis of the dot pattern according to the
present embodi ment

ill, be d i_bed | ow. [ 0041 Further, .in th
descriptionl%Frfﬁ%n5&%%gﬁfgwgﬁ%gébﬁgﬁfgfggﬁ%b ?Eléﬁ%H?gigﬁ?Byd%%ftﬁgﬁotes a
ircled 19 fj inthe d i d a fi [ db denot
i gure end r SPEH Ty 3" SQudr Lo noVnG dF QPG LT0bRS] HEEHRdITy to the o
pr esent enﬁ&@%gﬁnt, each value of 14 bits within the information block is
e

r epr esent a difference of the adjacent information dots. For exanple,

the first bit can be aobtained. fromthe difference between.the Jjinforpation
dot (1) and t he 15 3F Pt U eP%)eﬁ%%Et%Hgﬁ@dgﬂ%eaﬁi'de?rc&n‘ft%u?rﬁ rmation
dot (1) i the x di.rectio

est abl i shed? Y&F&, ™ Jr%fﬂ?ﬁgtlni‘“ tr?h%{’)?%%%jﬁ&’e%%%gig?fépaén#telﬁ%%dnfbo\f mati on
dot (1) dqgoég%fg¥én8% Eﬂ?ttﬁgeggfgéent information dots. For
example, the firstbit canbeobtained fromthedifference
between the information dot (1) and the information dot
an (5) located + one grid from the information dot (1} in
the x directicen. In other words, [1] = (5) ~ {1} is

established. Here, the information dot (5) denotes “17

and the informationdot (1) denctes 0%, so that the first

bit (1] means “1 - 07, namely, “17. In the same way,
the second bit [2] is represented by [2] = (&) - (2},
and the third kit [3] is represented by [3] = (7} — (3).

The first to third bits are as follows.

[0043]
(\. Further, in the following difference formulas, it
\/; is defined that the value takes an absolute value.
[0044]
{11 = {5y - {1} = 0 - 1 =1
(21 = (6) - (2} = 1 -1 =20
[3) = (7) - {3) = 0 -0 =0

Next, the fourth bit [4] will be obtained from the
difference between the informaticn dot (8) just below
the vector dot and the informationdot (5). Accordingly,
with respect to the fourth bitft [4] to the sixth bit [6],
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bit [1] neans "1 - 0", nanely, "1". In the sane way, the second bit [2] is
represented by [2] _ (6) - (2), and the third bit [3] is represented by [3]
(7)) - (3) The first tothird bits are as follows. [0043] Further, in the
following difference fornulas, it 1is defined that the value takes an
absolute value. [0044] [1] _ (5) - (1) =0-1=1 [2] _(6) - (2) =1-1
=0 [3] _ (7)) - (3) =0- 00 Next, the fourth bit [4 w |l be obtained
fromthe | ffer e between the information do 8) just below the, vector
ot andt heRFnROET S Bob S Acee gty OF Wit TEEHERE 0% S Fourt b
bit [4] to,the sixth bit [6],. 20 the difference between {he value of the

i nformati O%O&&teqio%%?eargri i YR PN Tt e 94 SETF O ia(fhgawaet K& WAF vt of
information dot |ocated one grid .in the + vy direction is obtained, [0045]
In this way™ "3 btPfh Kt ?ﬁfattc?q heP§i Er i th Fg‘]e cﬁn%&éﬁt%%%g by the

Bol_l(i)vm':n% Egrr(r)ubltaésing(c)ioﬂm [4] _ (8 - (5 =1-0=1 UI[5] _(9 - (6) =

[0045]
In this way, the fourth bit [4] tc the sixth bit
[6] can be obtained by the following formulas.
[00446]
O (4] = (8) - (5) =1 -0 =1

[5] = (9} - (6) = 0 - 1 =1

Il

[6] (10) - (7) =1 - 0 =1
Next, with respect the seventh bit [7] to the ninth

bit [9], the différence from the value of the information
dot located one grid in the + x direction and the value
of information dot located one grid in the - y direction
is cbtained.
[0047]

£ In this way, the seventh bit [7] to the ninth bit

[2] can be obtained by the following formulas.

[0048]
[7] = (12y - (8) = 0 - 1 =1
i8] = (13) - (9)y =0 - 0 =0
[¢] = {14) - (10) = 0 - 1 =1

Next, with respect the tenthbit [10] to the twelfth
bit [12], thedifference fromthe value of the information
dot located one grid in the + x directicn is cbtained
and the tenth bit [10] to the twelfth bit [12] can be
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[6] _ (10) - (7) =1 - 0 =1 Next, with respect the seventh bit [7] to the
ninth bit 191, the difference fromthe value of the information  dot

| ocated one grid in the + x direction and the value of infornmation dot

| ocated one grid in the - y direction is obtained. [0047] In this way, the
seventh bit [7] to the ninth bit [9] can be obtai ned by the follomﬁng
formul as. [0048] [7] _(12) - (8) 0-1=1 [8] _(13) - (9 0-0=0

[ 9] (14) 10 resp ct the tenth bit [10] to the
iwel Tth BPRERE d b?hJ%H? %8&§6H%1?90E1 ﬁpue of the information dot
| ocat ed onﬁogr inthe + x direction is obtalned and the tenth bit [10] to

the twel ft [12] can be 21 obtained by the follow ng fornmulas. [0049]
[10] _ (15) - (1 =0 - 1 (16) g13 =1-0=1 [12] _ (17)
- (14) =1-0 =FiOAt‘1a%¥5 wit hty %Lpect to Ph irteenth bit [13] and the

o
fourteenth bit [14], the difference between the nformati on dot (8) and the
val ue of the infé}hﬁtlon H@E | otat ed + oneBgrld-and - one grid in the x

direction are
[1z2] = {17y - {14y =1 - 0 =1
At last, with respect to the thirteenth bit [13]
and the fourteenth bit [14], the difference between the

information dot (8) and the value of the information dots

Y located + one grid and - one grid in the x direction are
b obtained, respectively, and they can be obtained as
follows.
[0050]
[13] = (8) - (4) =1 - 0 =1
(141 = (11) - (8) =1 - 1 =0
Further, the first bit [1] to the fourteenth bit
[14] may be employed as a true value as they are and
function as reading data. However, in order to ensure
~ a security, providing a security table corresponding to
\«J this 14 bits, defining a key parameter corresponding to

each bit; and adding and multiplying the key parameter
toandby the reading data, the true value may be obtained.
[0051]

In this case, a true value T can be obtained by the
formula of Tn = [n] + Kn {n:1 tc 14, Tn: a true value,
inl: a reading value, Kn: a key parameter). Such a
security table having the key parameter stored therein
can be registered in a ROM within the optical reading
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obt ai ned, respectively, and they can be obtained as follows. [0050] [13]
(8 - (4 =1-0=1 [14] =(11) - (8 =1- 1 =0 Further, the first bit
[1] to the fourteenth bit [14] may be enployed as a true value as they are
and function as reading data. However, in order to ensure a security,
providing a security table corresponding to this 14 bits, defining a key
paraneter corresponding to each bit, and adding and nmul tiplying. the key
parameter _ to ang by the reading data, the true value may be obtai ned.
[0051] I n2Wi%"84hY8&" a true value T can be obtained by the formula of Tn =
[n] + Kn q%kéﬂéﬂ 14, Tn: a true value, [n]: a reading value, Kn: a key

par anet er)'. a security table having the key paranmeter stored therein

b i st d.i ithin_ th tical di 22 . 0052
For oxanple,  5E0 M5 CEHG § 017 DAPAG oy hr ik 67 & Sk “ohBACdUs | £5 % abl o,

KL =10 K%§:§£nge%&Eig§ %é%le,

Kiy = C
X, = 0
Ky = 1
Ky = 0
S Ky = 1
Y
Ke = 1
Ky = 0
Kg = 1
Ke = 1
Kig = 0
Ky = 0
Ki» = 0
Kiz = 1
- Ky, = 1
o true values Tl to Tl4 can be obtained as follows,

respectively.

[0053]
Ty = [1] + K. =1 + 0 =1
T, = [2] + Kz = 0 + 0 =0
Ts = [3] + Ks = 0 + 1 =1
T, = [4] + Ky = 1 + 0 = 1
Ty = [5] + Kg = 1 + 1 =0

Teg = [6] + Kg =1 + 1 = 0



oSl + 11— XX
Ok O

N
\

KH=1 K7 =0 K8=1 KO9=1 KI3 =0 K1 =0
1 true values Tl to T14 can be obtalned as folloms, respectively.
T1 =1 + Kl =1+0=1 T2=[2] +K2=0+0

1 TA=[4 +Ks=1+0=1 T5=[5 +Ks=1+1=0 Tr,
=023 T7 =[7] +KIl=1+0=1 Ty =[8] +Kg=0+
1+1=0 Ti, _[10] +Klo=0+0 =0 Ti11 = [11] +
[12] £ K12 =,1,5 051 718 5[18] + K38 =1+1=0

Te = [8] + Kg = 0 + 1 =1

Tg = [9] + Ky = 1 4+ 1 = 0

Tlg = [10] + KlO = 0 + 0 =0
Tip= (11] + K= 1+ 0 =1
Tz = [12] + Ky = 1 4+ 0 =1
Tz = {131 + K;5 = 1 + 1 =0
Tl.q = [141 + Klq = 0 + 1 =1

The relation between the above-described
information bit, the security table, and the true value
will be shown in Fig. 5.

[0054]

In the abhove description, the case that the
information bit is obtained from the other information
bit and the true value is cbtained with reference to the
security table is explained, however, in the case of
generating a dot pattern frcm the true value on the

contrary to this, the value of the nth bit [n] can be

obtained by the formula cof [n] = Tn - Kn.
ro055]
Here, as an example, in the case of Tl = 1, T2 =

0, T3 = 1, the first bit (1] to the third bit [3] will

be obtained from the following formulas.

[0056]
[1] =1 -0 =1
(2] = 0 - 0 =20
[3] =1 -1 =0
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T4 = [14] + K14 =0 + 1 = 1 The relation between the above-described u
information bit, the security table, and the true value w1l be shown in
Fig. 5. [0054] 1In the above description, the case that the information bit
is obtained fromthe other information bit and the true value is obtained
with reference to the security table is explained, however, in the case of
generating a dot pattern fromthe true value on the contrary to this, the

I f th h bi t t d h f f = T - Kn.
(o05e1 * vere, "andly kR PR bR SLOEYsR £1E IRLT B0 k3L B0 [ 80
first bi t t.he. t bi t b t d f t foll
for il a5 TB68EF tﬁed By gt Lepd oerandel%Pe?%‘s%eq%ﬁ"m 0y ?o°“2“4”%hen,
t he first%h¢%? 1] to the th|rd bit [3] are represented by the foll ow ng

di fferenc [0057] [1] _ (5) - (1) [2] _(6) - (2) [3] _ (7" -
(3) (1] = (5) - (1) |

tz] = (8) - (2)

[3] = (7) = (3)

Here, giving an initial value such as (1) =1, (2)

=1, {3} =0, thedots (b} to (7) canbe obtainedas follows.

Y [0058]

’\\/,
(Sy = (1) + [1) =1 + 1 =0
(6) = (2) + [2] = 1 + 0 =1
(7 = (3} + [3] = 0 + 0 = 0

The explanation is herein omitted, however, the
values of the dots (8} to (14) can be oktained in the
same way. ©On the basis of these values, the dots may

be arranged.

[0059]
~ The initial values of the dots (1) te {(3) are
\i/J arbitrary random number (0 or 1).

10060]

In other words, by adding the values cof the
informationbits [1] to [3] totheallocated initial dots
{1) to (3), the values of the dots (5) to (7)) arranged
on the next y directional grid line can be obtained. In
the same way, by adding the values of the infcrmation
bits [4] to [6] to the wvalues of the dots (5) to (7)),
the values of the dots (8) to (10) can be obtained.
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Here, giving an initial value such as (1) =1, (2) ,

(5) to (7) can be obtained as follows. [0058] (5) _ (1) +[1]] =1 +1=0
(6) (2 +[2] =1+0=1 (7) _(3) +[3] =0+0 0 The explanation is
herein om tted, however, the values of the dots (8) to (14) can be obtai ned
in the sanme way. On the basis of these values, the dots may be arranged.
[0059] The initial values of the dots (1) to (3) are arbitrary random
nunber (0O [ 0060]

M or mat | BATIEE [ 1P 6941780 ke S £ Bk it AL i et 8 LT R ES) | the
can b obldindd TR0 b Sare AVt By hddity TRE el Tes Bt (THE 1 nFBFMaLi on
i e A AR
val ues ofgab?édﬁiaé'dﬁffﬁfg?&%éﬁD%QSB%ﬁé% B8t v h %%SggigédF%gP%ﬁé val ues
of e, ntor gy on. it 1401 (49 (320, £ 5he yal ey Of, 4le 3ot 5, (12) to

dots (15) to {(17) can be obtained.

(3) =0, the dots

1
(1

[0061]
Further, the values of the dots (4) and {11) can
- be obtained, respectively, by subtracting the
information bit [13] from them or adding the information
Dit [14] to them on the basis of the calculated dot (8)
in the above descriptfticn.
[0062]

As mentioned akbove, according to the present
embodiment, the arrangement of the dot on a grid line
yn is decided on the basis of the dot arrangement on the
grid line y{n-1), and by repealting this segquentially,

the entire arrangement of the information dot can be

N
S

\;‘ decided.

(Dot Pattern Reading Procedure in Optical Reading
Apparatus)

{(S5tep 1)

As shown in Fig. 6, the data read by an optical
reading apparatus 801 (refer to Fig. 8) 1is
bitmap-deployed on a VRAM (an image memory}, and a
two-valued dot on the image memory is searched from the
center of photographing in a spiral. The dot that has
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dots (15) to (17) can be obtained. [0061] Further, the values of the dots
(4) and (11) can be obtained, respectively, by subtracting the information
bit [13] fromthemor adding the information bit [14] to themon the basis
of the calculated dot (8) in the above description. [0062] As nentioned
above, according to the present enbodinent, the arrangenent of the dot on a
gridline yn is decided on the basis of the dot arrangenent on the grid

line y(n-1), and by repeating.this sequentially, the entire arrangenent of
the infor feinontd?i‘éf\ﬁdc b lrgécilo%dae%lﬁ&ecﬁf’a??eﬁn rﬁeﬁ%Fﬁ&cﬁ' o@%fiu?é ‘in

Opti cal Rﬁgii@g 5 paratus) (Step 1) As shown in Fig. 6, the data read by an
opti cal dithg” apparatus 801 (refer to Fig. 8) is bitmap-deployed on a

VRAM i d t wo- val ued dot he. i ry i
VRO (an | e PRI YLy 9008, LB L SO, 0 LR RS TN
b f d at first is defined f dot Po. St 2)._ Next, th
peen Tounga, L3ty 3. SeLL0G0 P, 2 (LGl 150, 990 E0. o (S8P 2ohers, the,

referencetg%tf@%lgwggg determination 1s carried ocut with respect

to the dot found here. If this dot does not meet the

condition, returning tc {(the step 2), the dot that is

an inspection object next to the spiral direction will
fﬁ . be searched from the dots that have been searched so far.
L/

{Step 3)

Measuring an angle 0 made the direction of the dot
of the inspection object from the reference dot Pq by
the vertical direction of the center of photographing
and a distance L from the reference dot Py, the dots are
registered cn a table disposed on the memory by rotation
from that of the shorter distance from the reference dot.
Every time a new dot is found, the rotation is sorted

= because the dot is searched in a square centering on the
\¥) reference dotf Py in the case of searching the deot in a
spiral and the lately searched dot may have a shorter
distance, Fig. 6 shows an example that the dot pattern
is modified into an oblong when the optical reading
apparatus 801 is inclined to read the dot pattern from
the obligue direction with respect to the vertical line
against the reading surface.
(Step 4)

A difference of the angle (namely, a black triangle
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the followng determnation is carried out with respect to the dot found
here. If this dot does not neet the condition, returning to (the step 2),
the dot that is an inspection object next to the spiral direction will be
searched fromthe dots that have been searched so far. (Step 3) Measuring
an angle O made the direction of the dot of the inspection object fromthe
reference dot Po by the vertical direction of the center of photographing

d a di L f h f d P he dat d
20l o di Sposka "6 The® rBRBY y By T GEACTo o1 i Chat ol TR Snortor i ot ance

from the [eforance.dot, ([Uery bhie & new dol.d s, ] ound,. Lhes potation is

sorted because IS Seafched Tn square cenfering on ref erence
dot Po in o] ar |ng the dot in a spiral and the Iately sear ched
dot may hé%g%gﬁgﬁg?tgriﬁdlg ance. Fig. 6 shows an exanple that the dot

pattern % ed into an oblong when the optical reading apparatus 801
i's incIiné read the dot pattern from the oblique direction with respect

toth t I tt f St 4) A diff f
the angl o (nandiy TSCbTAER Bri hagPeb 127 0 bRt UEcR & howFRSFUet 6 ob] ot
dot PL and g dpt oPs ¢ £9LkA0 bR the £20LS 1u 2danae, i | ltetzoe £l cul at ed

(refer to
{0063]

Further, tan 0.4 (= 21.8°) is an angle made by the
O adjacent dot centering arcund the reference dot in the
grid line direction and the further adjacent dot in the
case the optical reading apparatus 801 takes a photograph
of the dot pattern being inclined at 50° (Fig. 8).
(Step 6)

In the step 4, if a black triangle 6 is not more
than tan™ 0.4, assuming that a distance to the registered
(shorted) dot Ps is Ls and a distance to the inspection
object (longer) dot P1 is L1, if 2.4>L1%/Ls?, 7.0<L1%/Ls?,

N raising a flag cut of the inspection object on the table
N at P1l, the coperation is returned to (the step 2).
[0064]

Further, in the case of taking a photograph of the
dot pattern at the angle of 50°, 2.4 < L1?/Ls® < 7.0 is
aproportion of a square of thedistance fromthe adjacent
dot from the reference dot to the further adjacent dot
in the grid line direction on which the reference dot
is mounted.

(Step 7)
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(Step 5) In the step 4, if a black triangle O is larger than tan-10.4, the
operation is returned to (the step 1). [0063] Further, tan-10.4 (= 21.8) is
an angle made by the adjacent dot centering around the reference dot in the
grid line direction and the further adjacent dot in the case the optical
readi ng apparatus 801 takes a photograph of the dot pattern being inclined
at 50 (Fig. 8). (Step 6) In the step 4, if a black triangle 0 is not nore

h -10. 4, i h . di h i d h, d
(hen a0 10.4) SoUmNgLheL, o distanes Lo he 150ister g, (Soried) dot P
2.4>L12/ Ls2 .0< 52, i Si f . f i i o]

e £ 9L 3R, SR MR-, 1 30 00 o Whied apotd apepblget or

the table op i-on armne 0

Further, int case of ki ng a photograph of the t tern at the angle
o 5o 5. 1oL o FiEEn 2h Y 0 R I PR Ohg e BPLBRY it ehnee T Com

the adj acent, dot. fromthe referenc t to the further_ adjacent t in
the grld [iné GITLELFoN B ST CROThE b oferdhed BBE Hoa TEafFad to(stdp 7). 28
UL ?.ps 6’e}|)];:e25'eaflt5eél}20/yl_sa2 bfaZ:’k Otjlrfa%%tlaebl é§heé\d’tan'10 .4 is
searched.
{Step 8)

If no dot is found in the step 7, raising a flag

out of the inspection object at Pl on the table, the

Y
A

" B

operation i1s returned to (the step 2).
(step 9)

In the case that a dot is found in the step 7,
searching a dot P1’ further from Ps’ in a contrary
direction of Pl from the reference dot Py (the step 6},
if the dot meets the condition of (the step 7), Pl - Py
-P1’ is made into a candidate for the reference first
directional grid line. If nc dot is found, raising a
flag out of the inspasction object at Pl on the table,
\?; the operation is returned to (the step 2).

| {Step 10)

After finding the candidate for the reference first
directional grid line, Pl -~ Py -P1’, in order to select
ten dots of the shortegt distance from the reference dot,
a total of fifteen dots is searched continuously from
the next dot of the dot Pl centering around the reference
dot Py in a spiral so as to measure the distance from
the reference dot Py, and then, the searched dots are
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a dot Ps' having the shortest distance fromthe reference dot P, within the
range that the angle 6 with respect to a contrary direction of Pl fromthe
reference dot Po is represented by a black triangle 0' <- tan-10.4 is
searched. (Step 8) If no dot is found in the step 7, raising a flag out of
the inspection object at P1 on the table, the operation is returned to (the
step 2). (Step 9) In the case that a dot is found in the step 7, searching

dot P1' further fromP t di r ect f_PL fromthe ref
dot Po (tRESEITRTEF 2 PP EHbAAE AeQicThE Shn CFllﬁﬁmﬁw R -

Mone. 11 ocbiial bl AaeE og%eér&d‘”#%léc%ﬁ Sh tRe i ShbE %?Qi't o B
on the taﬁé t,he qge;atgon is retﬁ g@% t he ? gg (Ste After
finding the c&idi At &r 2t e SR BRCePAIGRLS © f FecPRoRAM YIS ?? g P1 -

Po -P1" | rder t ect ten ots of the shortest distance fromthe
ref erence® (?ottOh g Pg? ﬁg%? Fﬁﬁﬂée dots is searched continuously from the

next dot f the 39 P1 centering around the reference dot Po in a spiral so
as to nea are R h istance from the reference dot Po, and then, the

searched dots a&% éH%lOClese directicn from Pl to Pl’ and a

counterclockwise direction from Pl to P1l’ centering

around the reference dot Powith respect to the candidate
/j for the reference.first directional grid line, P1 - Py

-P1l’7, five dots of the shortest distance from the

reference dot Py in the both directions except Ps, Ps’

are selected, respectively.

(Step 12}

Omitting the dot of the shortest distance from the
reference dot Py within five dots and measuring the
distance from the remaining four dots to the reference
dot P to P1 - Py - P1’, a line connecting two dots having

(\ the equal distances becomes a candidate for a quasi-first

] directional grid line, and the distance (namely, the
inter~-line distance) beccmes a second directional
inter-line distance D,. However, in the case that there
are two sets of two dots having the equal distance to
the reference dot P, to P1 - Pgq - P1’, the two dots of
the shorter distance are selected {(refer to Fig. 9}.
(Step 13)

In the former step 12, when two dots having the equal
distance to Pl - Py — P1’ are not found within four dots,
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regi stered on a table disposed on the nenory by rotation fromthat of the
shorter distance fromthe reference dot. The extra dots are searched
because of the sanme reasons as that of (the step 3). (Step 11) In a

cl ockwi se direction fromPl to P1' and a counterclockw se direction fromP1
to PI' centering around the reference dot Pr, with respect to the candi date
~for the reference first directional grid line, P1 - Po -Pl', five dots of

t he shortest, distance.fromthe ference dot,  Po in_the both directions
xcept s opelihr B SHABIUT PesdCt | VBRY G5 Op T Sty eitng: | n&Pdot of
the shortest distance fromthe reference dot. Po within five dots and
measur i nggﬁhém di%¢a é%]'fer‘onﬁlﬁeop@ﬁ%ﬁ?ﬁﬂél Pdurt ot STEE S He Tef Lgeﬁée dot
PO to P1 - PO - PI' a.line connecting tw dots havin t he equal %istances
becones acééﬁﬁ?QH%UFOW%$QnE%?PPF%sFO(ﬁ@%c??ﬁﬁleﬁR%CFﬂﬂé ©the

di st ance énanel t he inter-lin%idis ance) becones a segind di recti_onal

i nter-|in8°di-st AREC PR HWRRERS, GHF t A8 tcade WRACT: Het® fard (bt sefs of two
dots having the equal distance to ,the reference dot POto Pl - Po - Pl

the two dB%?(ﬂnsPﬁéﬁﬂRﬁtQ lﬁ%?ahée%ﬁ%ﬁééﬂ&n%ﬂeﬁr&Qﬁ 6Tl Fh9). (sStep

13) In the fornmer st 12, en two dots havjng the equal _distance to Pl -
P P AL SRR r o et i Pa arerd orid Thal? ERUT odtotEEE,

made into that of the inspection object.

(Step 14)
O

\_/

In the former step 12, when the candidate for the
quasi~-first directional grid line i1s found in the both
sides intheclockwisedirection and the counterclockwise
direction, connecting the dots of the shortest distance
in the clockwise directional side and the
counterclockwise directicnal side with each other that
are omitted in the step 12, this line is made into a
candidate for a reference second directional grid line.
Here, in the case that the distances from the candidates
e for the quasi-first directional grid line in the
clockwise directional side and the counterclockwise
directional side to the candidate for the reference first
directional grid line are equal (D; = Dz’), and the
distances from Ps and Ps’ to the reference second
directional grid line are equal (D, =D;"}, the candidate
for the reference first directional grid line, two
candidates for the quasi-first directional grid line,
and the reference second directional grid line are
decided. Obtaining the intersecting points between the
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30 raising a flag out of the inspection object at P1L and P1 'on the table,
the operation of the steps 4 to 15 is <carried out wth respect to the next

i nspection object dot. However, since the dot on which the flag out of the
i nspection object is standing does not formthe reference first directional
grid line, this dot is not made into that of the inspection object. (Step
14) In the former step 12 when the candidate for the quasi-first
dlrectlonal rid lLine | g E he %ﬂ;h |des in the cIog*mnse di rection
and the counter el 6Ekwis écrt(?% &t T g TR dot % of " SHEFt est

di st ance |n t.he. cl ockw se gl rect, naI si_de %d the count ar | ockwi_se

dlrectlonaﬁ §T%éiﬁf?ﬁtéaéﬁa t%e}dt at'c aFe“% ?e%WPnC?ﬁg' EEEefszfhls l'ine
d di.date for f d di ti I dI

tore i PR gg"%é&i&ﬁt oﬁwsﬁ%&?ﬁ"e Sﬁ"f@sﬁdir Eob 318 A4 ol

quasi -first dj reg tional ? in Itla GcI ocC 2} di rectional stﬁe anpl t he

count er cl 8c§kvﬁrsje Berdch o*°n ‘I’ s? to-thé“tand Bgt 5t £RENY tBrEAEe first

dlrectlongl rid line are di st ances KEOH]PS and

ne!
o oy R H e AN B R 0By o gFP&ﬁ%Eegﬁéweequaﬁceﬁl be

h di f, I I
the el gats Loc.t e JSL SOse LAsh B ecL ol grl bonve
second di&eﬁ;ional. igig ge a

er—-gri nceeDl (refer to Fig. 10).

(Step 15)

In the step 14, when the distances from respective
candidates for the quasi-grid line to respective
candidates of the reference grid line are not equai or
when the distances from Ps and Ps’ To the grid line in
the reference second direction are not equal, raising
the flag of out of the inspection object on Pl and P17,
and then, with respect to the next inspection object dot,
the operations of the steps 4 to 15 are carried out.
However, the doft onwhich the flagof out of the inspection
o~ cbject is standing is not made into the dot of the
s inspection target since it does not form the reference
first directional grid line.

(Step 16)

Drawing the candidates for the quasi-second
directional grid line from Ps and Ps’ which form the first
directional grid line at the same angle as the reference
second directional grid line, the intersecting points
between the first directional grid line and two
guasi-first directional grid lines are obtained to be
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deci ded. Qnhtaining the intersecting points between the 31 reference second
directional grid line, the reference first directional grid |ine, and the
two candidates for the quasi-first directional grid line, they are defined
as grid points 3@, 3G3, and 3G4. Further, each of the distances from Ps
and Ps' to the reference second directional grid line is nade into a first
directional inter-grid distance D, (refer to Fig. 10) (Step 15) In the step

14, when t | stances espect i.v L didates for the,quasi-grid
line to rgggfe%‘?@e%sca%%%ga@t%?egf %ﬁé{er%%épe%’gez gri’d 2IC7f ne a?% hot §lglc?gal or
when t he dbstanc?s frog,Ps ﬁﬁg Ps’; ty0 the grid line in the reference second
direction‘aré’ nét equdl”, % al'stRg Hﬂe'flag of out of the inspection object
on P1 and{P Isp % qd then, with respect to the next inspection object dot,

of t

t he operatione3 he steps 4 to 15 are carried out. However, the dot on

spich the 120 of oWl gt dbad nsReson cabIFel 15,0} andhon i ngl ppde nco
rs! o rsedongl 0 0iLine (e A0 Bawng I Desantgales forcie
directional, grfd;li g AL LNE RATE: A9, 85, 108 P68 e reference
dot Py. The positions of fourteen grid points around
the total of nine grid points and tentative grid points
5 are gathered in each grid line directicn on the basis
| of the first and second directional inter-grid distances
(Di, D) and they are made into tentative grid points.
Centering around these tentative grid points, the dot
closest from the tentative grid pecint is searched in a
spiral, fourteen dots are found in the vicinity of the
tentative grid points, and then, these fourteen dots
added with total of nine grid points and tentative grid
points are defined as P, (refer to Fig. 12).
= (Step 18)
R At first, connecting »P:1, 2P, 2Ps, and 4P1, 4Ps, 4Ps,
respectively, the lines are defined as gquasi-second
directional grid lines.
(Step 19)

Next, connecting ;P;, 1Pi, sPi1, and 1Ps, 3Ps, 5Ps,
respectively, the lines are defined as semi guasi~ first
directional grid lines.

(Step 20)
Next, connecting:P;, 1P4s, and sP;, 5Py, respectively,
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second directional grid line, the intersecting points between the first
directional grid line and two quasi-first directional grid lines are
obtained to be 32 defined as tentative grid points 2G 2, 2G 3, 2G 4, and
4G 2, 4G 3, 4G4 (Fig. 11). (Step 17) In the step 14 and the step 16, a
total of nine grid points and tentative grid points is obtained, which
encircle the grid point in the vicinity of the reference dot Po The
positions 95 fourteenr%ridfo:L %s aroun the t of ,ni.ne 0|nts and
tentative gt d Pof At & her ad ?ﬁnﬁaéﬂlﬁiidlﬁ99nﬁ ?éEt 1h ?the basi s
of the fir tc§”9 second directional inter-grid distances (D1, D2) and t hey
are nade |nto tent'atd ve grid points. Centering around these tentative grid
poi nt's, Q% dot Iosest fromthe tentative grid point is searched in a
spiral, f Hié%n ts are found in the vicinity of the tentative grid

poi nts, and theﬂ ths four%een dot.,s added wth tatii of ning grid poi nt's
and tentative grird ooi éréén%ﬁﬁﬁ%_lﬁﬁa r%ﬁe 05,2 42) Tt &ep 18)
At first, conne tbngRZPl 2P3, 2P5 q?d 4P1, 4P3 resg tiveI , the

lines areS§&t9Ned I3 Huad PREet oht ddilrdts F ondl EﬁFa IfH%s Next

connect i ng lp’g'ét‘ri“\:r]é 5rPlld aggnltIESar?’ePSGhaSE%ed into the grid p01nts

and the positions of a total of twenty five grid points
are obtained.
T {Step 22)

The reference dot Py, forms the reference first
directiocnal line to be offset from the grid point into
the first direction, so that it is decided into which
of the first direction or the second direction the other
all dots are offset from the grid point and they have
the information of 1 bit depending on the direction in
which theyareoffset. Further, acorner dot anda vector
dot are made into a grid dot having a dot overlapped on
— the grid point.

- (Step 23)

There areone ormoreof the corner dot and the vector
dot within a total of twenty five dots, and the grid dots
of twe and more at minimum and five at maximum are found
including the corner doft and thervector dot.

(Step 24)

From among the grid dots, the grid dot closest from
the reference dot Py and two grid dots closest from that
grid dot are selected. 1In this case, these grid points
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respectively, the lines are defined as sem quasi- first directional
lines. (Step 20) Next, connecting 1P2, 1P4, and 5P2, 5P4, respectivel
the lines are defined as sem quasi-second directional grid lines. (
21) Due to five first directional grid lines and five second directi
grid lines, a total of twenty two tentative grid points are changed
the grid points and the positions of a total of twenty five grid poi

are obtai ned.
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direction and a direction connecting the grid point near
the second grid dot among the grid dots in the vicinity
of the two information deots at both adjacent sides and
the second grid dot are defined as another grid line
directiocons, and it is determined whether they are spaced
for two grid peoints or not. If the first dot satisfies

this condition, the first grid dot becomes the vector

dot, and the second dot becomes the corner dot. If the

second dot does not satisfy this condition, the same
determination is made with respect to the second grid
dot. If the both dots do not satisfy the condition, it
is an error. Further, the direction from the grid point
where1JM>gridlinesonvﬂﬂxﬂ1thevectordotemuithecorner
dot are overlapped intersect into the vector dot is made
into the direction of the dot pattern (refer to Fig. 13).
{(Step 25)

Due to the vector dot and the cornerdot, theposition
cf the other vector dot and corner det is gathered, and
then, i1t is confirmed whether all of the grid dets that
are found at that position in the step 23 are overlapped
with each cther or not. If they are not overlapped with
each other, it is an error.
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of two and nore at mnimum and five at maxi numare found including the
corner dot and the vector dot. (Step 24) From anong the grid dots, the grid
dot closest from the reference dot Po and two grid dots closest fromthat
grid dot are selected. In this case, these grid points 34 necessarily
becone a corner dot and a vector dot. At first, a direction where a |line
connecting the first grid dot closet fromthe reference dot PO and two
infornatigg doEf at both adjacent sides in that grid direction is

over| appet®Wic#h 2%k grid line is searched. This direction and a direction

ti th id i nt t d.grid dat h id dots i
the vicintty  ofree "t AT OFmti th L8 Cdtl Hot Aiadfaedn? FoPddd SHE  the

d id.d . def i ned th idLi di ti : it
et e i Det Gh el 1155 TAPE: oholit ShoP g brTaeporice B Cabe 445 he 1 st
dot tisfi hi diti the fi.rst id dot b t rect dot,
and the SREGHRIGGE b6 "Enar o REr Tor L 4 LR - cLbrd dBf Jdgus ot
satisfy this condition, the sane determnation is nmade with respect to the
second grfae dotIhtfdike Dot Andets dor ot Lo&t idkyeEhd Condft tée et is an

error. Further, the direction fragmthe grid point where two grid |ines on
whi oh’ t heP G dof and (HE COPREr L6t - hife XEr F 465ed t HEGLadEt Tt o t he
vector doloi.s made . L¥0-Lhe gy ertion.of She do pattenn {1elgr to Fio- 13)

Further, by obtaining an angle made by the vertical

N direction at the center of photographing and the

&/J direction of the dot pattern, this angle can be made into
an information parameter. In Fig. 14, an angle
information parameter is 6 = 0°.
- (Step 27)

Figs. 1 to 9 show an example that the dot pattern
is read from the oblique direction with the optical
reading appraratus 801 inclined and the dot pattern is
modified into an oblong. 2Also in the case that an angle
is made by the wvertical direction at the center of
KJS photographing of the optical reading apparatus and the

direction of the dot pattern and the dot pattern is
modified into a diamond shape, the above-described steps
1 to 26 can be appropriately put into execution (refer
to Fig. 15).
(Step 28)

In the data calculation for cne block, 1in the case
of the data in a code form, the same code 1is recorded
in the data of any block in any area, so that it is not
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(Step 25) Due to the vector dot and the corner dot, the position of the

ot her vector dot and corner dot is gathered, and then, it is confirned

whet her all of the grid dots that are found at that position in the step 23
are overlapped wth each other or not. If they are not overlapped with

each other, it is an error. 35 (Step 26) Fromthe above, the direction of
the dot pattern and the direction in which aII of the information dots are

ff f h d f h h ht di 90

rom the LT oficort The - dot 2 pht Ll wets 18 '%%ﬁﬁﬁ.oﬁﬂ ot 28 ot ‘;te'd"“

di t "oy t f bl I th

bt a1 i ngeLE Lol b i ST Eo'a%?eﬁ R ERET R s T A

photographl and the E£rect| 0 thehd attern, thlg.gﬁgle can be made

into an FAfO &r?rba mefel. IH FFEEM Caﬁ@eeSp?ﬂ dritht F Bn°Bar amet er
6 = 0 1t h th dot t

e fronﬁlﬁeeﬁbﬁ%qﬂ%‘:%w& a%mﬁﬁﬁgvtkﬁ'ﬂosﬁrf? P b abarat e Bor

i nclined and tge dotdga%t% nodi fied into an oblong. Al so in the case
that an afgie PFsC i Fite vertlcal direction at the center of
photograquqﬂng t he optlcal readi ng apparatus and the

Further, in the case of a xy ccordinate format, by
carrying out correction and interpdlation due to an
(“\ incrementalvalueofzaxycoordinatécﬁftheadjacentblock
! ang the center position of photographing, an accurate
coordinate value at the center of photographing is
calculated. 1In other words, when the data in the block
means the xy coordinate, at first, from the positional
relaﬁion between the grid dot and the vector dot, it is
determined where the center of photographing is located
in the block. Next, correcting the data of the part
referred from the adjacent block included in the
N rhotographing range, the data at the part not included
kJ) in the range of photographingof the photographing center
block is interpolated. Thereby, the xy coordinate of
this block {specifically, the xy coordinate of the block
in which the photographing center is included) is
obtained.
[0066]
This xy cocordinate means xy cocrdinate at the center
of the block, and by linearly interpolating the amount
of misalignment between the position of the block center
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direction of the dot pattern and the dot pattern is nodified into a dianond
shape, the above-described steps 1 to 26 can be appropriately put into
execution (refer to Fig. 15). (Step 28) In the data cal cul ation for one

bl ock, in the case of the data in a code form the same code is recorded

in the data of any block in any area, so that it is not 36 always necessary
that the bit information of the dot encircled by four corner dots is

obt ai ned. dt@ﬁ g%oﬂgégr & %%ﬁ¥ apmf¥§g gﬁﬂséﬁée%pm%%ng to one

bl ock is o ai ne cross~a one can be ¢al cul at ed.

[0085] Fyether,.g 1 u%atssfg B oorginate Lonml, v sarsui ng out

correction an er po at 1 on ncr ue (0] céordi nate

of the adlt%Cenér&gogsfheaonodr % GeItet BEsld o0, Rhot ographing, an accurate

coordlnate val Ue" at e % otographlng i's ~calcul & ot her
wor ds, data in the block neans the xy coordinate, at first, from
t he p05|t|ona relation between the grid dot and the vector dot, it is

d d wh h I k. Next,
e e By IS, T EbCh PIPLRELABN DByl 06t o i 4 gk, Nt

in the p%%tiqr% agﬁlen%ortanpgattter:]fen dc? at%te tphree %tt 1%tven%|1%dn6dls not
limited to the above~described embodiment, and it is
obviocus that variocus moadifications can be added to the

o present invention without departing from the scope

/
ey

thereof.
[0068]

Fer example, in the case of using the dot pattern
as a back ground of printing, the dot may be arranged
on the grid point itself (a dummy dot pattern). Such
a dot pattern can be used in a borderline region as a
line art can be recognized {(a borderline region among
mask images). In addition, this dummy dot pattern can

' be made into the back ground of printing. In this case,
| when the dummy dot pattern is read by the optical reading
apparatus, there is no information dot and the errcr
output is carried out. Due to this error cutput, it is
possible to recognize that the dummy dot pattern is the
back ground and music such as back grcocund music (BGM)
or warbling of small birds according to the back ground
or the like can be outputted.
[0069]

Inaddition, accordingtothe embodiment, the vector
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in the range of photographing of the photographing center block is

i nterpol ated. Thereby, the xy coordinate of this block (specifically, the
xy coordi nate of the block in which the photographing center is included)
is obtained. [0066] This xy coordinate nmeans xy coordi nate at the center
of the block, and by linearly interpolating the amount of m salignnent

bet ween the position of the block center 37 and the photographi ng center and

the incre t and. _decrenent. a t .of,.t he_xy coordinat.e bet t he bl ocks,
the true @Qco&%ifﬁgtgC%PEtlﬁfi'sr%%;lgc%néjalnc%ge§btaai %%ﬁ.e(:t[]o?)%7%%le:tr}crkf%er, t he

i nfornmation J nput and t put t hod usi, he dot pattern of the present
ot onihd ot eibn BAPEE qEed e e EE AT R bR Hoatt e e

oD ouS LIS (AT gum, TRl caLi ons can be Fgdad o Ll Resenl ol renti on

of ust g L1e 00 RaLLS1 1 A8 a nck, DLQuRg ALepLLIL) 08, UAE 0ol gy be

paLorD 8D b YSEU Ao I8l e L3002 2ol 1A L gal b« pgoun zec

patternC%rlocktohavead.ifferentmeaningdependingonthereading
direction. In other words, by reading the same dot
pattern with the optical reading apparatus being rotated

N 90 degrees, 180 degrees, or 270 degrees arcund the reading

k/} cptical axis, the position of the vector dot is also a

horizontal directicon or a lower direction with respect

to theinformaticnblockon the imagememory. Therefore,

after reading the dot pattern in the information block,

the ocutput (the voice or the like) may be changed in

accordance with the directional information obtained

from the position of the vector dot. For example, the

dot pattern of the present invention is printed on each

(3. square of a croess wordpuzzle, then, rotating the reading

L surface of the optical reading apparatus 90 degrees
around the optical axis, ahintof awordina longitudinal
direction and a hint of a word in a lateral direction
may be displayed and outputted (the voice cutput)
separately. Further, the technoclogy to recognize a
rotation angle when the optical reading apparatus reads
the dot pattern by using the vector dot has been described
inthe abovewithacase that thecptical reading apparatus

isrotatedbyunitsof 90degrees, however, about 5dedgrees
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be made into the back ground of printing. In this case, when the dumy dot
pattern is read by the optical reading apparatus, there is no information
dot and the error output is carried out. Due to this error output, it is
possi ble to recogni ze that the dummy dot pattern is the back ground and
musi ¢ such as back ground nusic (BGW or warbling of small birds according
to the back ground or the |like can be outputted. [0069) Inaddition,

ding to t mbodi ment, t hevect g dot fer to Fig. 16) indicat
2" Gir oot | GIF of PEng i WRBFH o EBIOLIEBE L ne @ Gr PO DORET T o) |

however, by using this vector dot, the reading direction of the optical
readi ng ad:p%qcégi[}slgzcea "be recogni zed. Therefore, it is possible for the dot
pattern Of[cﬁ(ﬂ O?ame information block to have a different nmeani ng dependi ng
on the rea g direction. In other words, by reading the sanme dot pattern

ith the optical_reading.appar.atus, bei r qt.at ed 0 degrees, 18 egr ees,
\(,)Mr 270 deglroeias érrrrbtf’ncgé%ﬂéop adi’hg lgp!t ?Lgial ?sYeF?féjrpdjg?Yihﬁ of ta(rjéebgvector
dot is also a .horjzontal direction or_a |ower directiopn w.th respect to
Toe 1o o i S S e oD S e 1 BT S At af OBt | P e dBSTRed he. dot

attern in,the informati on bl ock he o t (the voice or the like) may be
(F:)hanged : e %8% agfﬁteoéﬁet hve((ﬁﬁoari rc{e%?iogéguior#}b?ﬁa%ioﬁ%bt P IfrZ)m t%e

position ngertlg%a\{ceiccggrofd%%e ggr’.c gé%%%lreﬂ atchceording to thedifference

method, by controiling the initial value, the arranging
& pcsition of the dot (for example, the dot of the circled
- numericvalue 8 inFig. 17) canbecontreolled. Asaresult,

the information dot of such a specific position can be

used as the vector dot.

(00711

In this way, the vector dot and the information dot

canh be shared, so that the information amount can be

increased.

[0072]
N Then, since the vector dot is located solely in Fig.
g) 4 and Fig. 16, the difference should be detected with
the reading order being in the obligue direction like
[4] to [9] (refer to Fig. 4 and Fig. 16). However, when
the information dot and the vector dot are shared, as
shown in Fig. 17, the difference may be read in
approximately a horizontal direction, and this leads to
simplification of the search algorithm.
[0073]

Further, Fig. 18 shows a comparison among the value
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dot pattern of the present invention is printed on each square of a cross
word puzzle, then, rotating the reading surface of the optical reading
apparatus 90 degrees around the optical axis, a hint of a word in a

| ongitudinal direction and a hint of a word in a lateral direction may be
di spl ayed and outputted (the voice output) separately. Further, the
technology to recognize a rotation angle when the optical reading apparatus

d th tt by .usi th t dot _h b d ibed. in th
wbove wi B a BRee A he BhPrcel Had T Abar ct s ST gt Bt by /uni 15 of
90 d bout, 5 d 9 th 1. Nin tat,i e, th
angl o cantBs TR duhT ot s OO0 L IR e T G T g 280 AR DaBedr dot s

| el i ded; t he .i.nf [ dot itself def i ned
vector dof SIE other S dis CHgar ¥ QERErS G BF P Wi ARt & RS ding To
the difference net@gd by.controlling the initial value, the arranging '
position S Y He Ubt Gﬁ%r iganple, the dot of the circled nuneric value Bin
Fig. 17) @QV??%COﬂtrOlled' As a result, the information dot of such a
Sl

specific n can be wused as the vector dot. [0071] 1In this way, the

vector dot and {he iaformgsian det, . can be Sharem, go; Lhat J e, gLt i on

the storagemeansor thelikeof theoptical readingmeans,
and by adding values K; CLo K;js of the security table to
(ﬁ? the value of the information bit read by the difference
- (the upper stage of Fig. 18}, True values T; to Tis can
be calculated.
[0075]
According to the embodiment, the number of the grid
block is decided by one unit of information made of 4
Xx 4, however, 1t is obvious that this block number may

be changed freely.

(“\. INDUSTRIAL APPLICABILITY
— [0076]
Byapplyingtheinformationinputandoutputmethod

using the dot pattern according to the present invention
into aprintingmediumsuch as apicturebook anda sticker .
or the like, other character information, image
informaticn, and voice information cor the like can be
further added to the printing information of a paper
medium.
[0077]
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i ncreased. [0072] Then, since the vector dot is located solely in Fig. 4
and Fig. 16, the difference should be detected with the reading order being
in the oblique direction like [4] to [9] (refer to Fig. 4 and Fig. 16) .
However, when the information dot and the vector dot are shared, as shown
in Fig. 17, the difference nmay be read in approximtely a horizontal
direction, and this leads to sinplification of the search.algorithm [0073]
Further, Fig. 18 _shows, a.conparison anong the. value 40 of the information
bit, the value aff CHCSEEGR Y TRBF &L PAEY t HES B VaPbe 185 CoF 4C8d from
the infornation bit . value and the security table value, of the, dot, pattern
Shown | n BG. U5 by atoE RRG vior doh e 1 St FaBPe FE DA ded on
t he storage [eans or thg l'i ke of %hﬁio ti%al reagiﬁg ans nd by addi ng
val ues Kl R%"- K34 ofc 3 heP§eduri 1) SEati e tot °the® vaPTe Of thBYMformati on bit
read by the difference (the upper stage of Fig. 18), true values Tl to T14
can be calculated. [0075] According to the enbodi nent, the nunber of the
grid block is decided by one unit of information nade of 4
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X 4, however, it is obvious that this block nunber may be changed freely.
| NDUSTRI AL APPLI CABILITY [0076] By applying the information input and
out put method wusing the dot pattern according to the present invention
into a printing nedium such as a picture book and a sticker or the |ike,
ot her character information, inmage information, and voice information or the
like can be further added to the printing information of a paper nedium
[0077] 41 | mhaddid icopim&acg@eding to the present invention, by using the dot
pattern of the printing nmedium the dot pattern can be a substitute for a
tablet input. KJ; 42 What is clainmed is: 1. An information input and out put
nmet hod; wherlei n an opoirgatidreadping sapparaiusmettads a dot pattern which is
formed on a nmediumand in which information dots are arranged being
m saligned at predetermined intervals in a x direction or a y direction
froma grid poi nwhereia ai ppudalgréadihg mrerprapvsdedds st dpr edet emviniad
intervals in a xy direction; the optically read dot pattern is depl oyed on
an i mage mensr Yormediovn to madsah iagid @chichf orfeahs vndobt 4 raam dheangetd poi nt
Into

being misaligned at predetermined intervals in a x direction or

a y direction from a grid point on a virtual grid line provided

at predetermined intervals in a xy direction;
the optically read dot pattern is deployed on an image memory;

how to misalign each information dot from the grid point into
the x direction or the ydirection is recognized by bit map calculation

on the image memory;

a value is given to each information dot corresponding to the

misalignment;

a difference of the value among the adjacent information dots

i3 calculated to be defined a the bit informatiocon;

a dot pattern is used; which output a bit information group
in a predetermined area as the coordinate information or the code

information; and

wherein the misalignment at predetermined intervals from each
grid point in the x direction or the y direction on the virtual

grid line is alternately generated for every adjacent information
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the x direction or the y direction is recognized by bit map cal culation on
the inmage nenory; a value is given to each information dot corresponding to
the msalignment; a difference of the val ue anong the adjacent information
‘dots is calculated to be defined a the bit information; a dot pattern is
used; which output a bit information group in a predeterm ned area as the
coordinate information or the code information; and wherein the

m sal i gnmentd°48- predeternined intervals fromeach grid point in the x
direction or the y direction on the virtual grid line is alternately

generated fqr every, acent information 2. An information input
and out put %%thog 'Hﬁg%g?ﬁuﬁhlB%Fiéﬁﬁ ?ﬁﬁﬂfﬁﬁagﬁﬁaratus reads a dot pattern

which is fornmed on a mediumand in which information dots are arranged

bei ng m sal i gnedwﬁ‘ér%r e&egg{lrgaqegeadlﬁﬁ S%Ji:sat&s J?éa)és a dgtgt I gper(?{whi%hy

direction froma grid point on a Vir i ne prOV|

predeternlned |ntervals in Xy ) . the o |caII read dot pattern
depl oyed on *&nfPiEge’ ﬂé%ﬁ??lm“ﬁﬁav% ‘%?Sg FgRTBA 3¥ﬁﬁ?i%ﬁ“ﬁﬁ?gfron1the

grid point |nto the x direction or they dlrectlon |s recogni zed by bit map
cal cul ation e&ﬁgﬁﬁéaFHﬁﬁﬁ'ﬁEdﬁ?VEt%”V£PHe“F§r§?V%ﬁ“t6 2&EReFHFVY RAL i on dot
corresponding to the msalignment; a difference of the value among the
adjacent i nﬁoyng&qqgﬁlgﬁnﬂgom a grid p01nt on a virtual grid line provided

at predetermined intervals in a xy direction:

the optically read dot pattern is deployed on an image memory;

how to misalign each informaticn dot from the grid point into
the x direction or the ydirection is recognized by bit map calculation

on the image memory;

a value is given to each information dot corresponding to the

misalignment;

a difference of the value ameng the adjacent information dots

is calculated to be defined a the bit information;

a dot pattern is used; which output a bit information group
in a predetermined area as the coordinate information or the cede

information; and

having a corner dot arranged on a grid point for each of the

predetermined number of grid areas; and

registering the coordinate information or the code information
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is calculated to be defined a the bit information; a dot pattern is used;
whi ch output a bit information group in a predeterm ned area as the
coordinate information or the code information; and having a corner dot
arranged on a grid point for each of the predeterm ned nunber of grid
areas; and registering the coordinate information or the code information
44 in the area encircled by the corner dot as the predeterm ned area. 3.
The i nf or mat{oihe Myee Wrdreleply HWet hothaysiely 2a ot ppedaternineteveali ng to
claim2, wherein a vector dot neaning the direction of the predeterm ned
area i s arranged %ut,si de of the area encircled by the corner dot or on the
grid point it thé"&r BEOTA2 4%k PR 0 AREL PUPYE BTN PRt putoh@ehbeE Usi ng a
dot pattern according to Clainms 1 to 3, wherein a security table having a
key paramet #°CsfE5/EneHG 2t o each bit stored therein is provided in a
storage apparatus with respect to the outputted bit information group, and
a true value 1is calculated by calculating each bit information by the key
paraneter. 5. ANhFﬁTH}ﬁﬁFFB?fy?ﬁbﬂ?aI&ﬁa t&%tdﬂﬁfecﬁjéirh‘bﬁ,th%\ﬁé?%?tﬁr&hn%ti cal
readi ng apparatus reads a dot pattern which is formed on a nmediumand in
whi ch i nf or itSRohkS FOTEnaee AratRyed thriatgeattErrat@Ily §he af3igReddadt
predetermned intervals in a x direction or a.y direction for each of the
adj acent grier goi #ts 9rdHh weipkr tudihegeiak-l i ne provi ded at predeterm ned
intervals in a xy direction;

4, The information input and output method using a dot pattern

according te Claims 1 to 3,

wherein a security table having a key parameter corresponding
to each bit stored therein is provided in a storage apparatus with
respect to the outputted bit information group, and a true value

iscalculatedbycalculatingeachbit informationby the key parameter.
5. An information input and output method;

wherein an optical reading apparatus reads a dot pattern which
is formed on a medium and in which information dots are arranged
being alternately misaligned at predetermined intervals in a x
direction or a .y direction for each of the adjacent grid points
on a virtual grid line provided at predetermined intervals in a

xy direction;
the optically read dot pattern is deployed on an image memory

the alternately arranged information dots are searched and
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the optically read dot pattern is deployed on an i nage nenory the
alternately arranged infornmation dots are searched and 45 the grid line in
the x direction and the y direction is recognized on a bit map; a

coordi nate of each grid point is recognized on the bit map; how to m salign
each information dot fromthe grid point into the x direction or the y
direction is recognized by a bit map cal cul ation; a val ue defined in advance
is given to Hmchrithflonadn one dotliradirespdndiang diocechéomiisateqpomemd a

di fference of the val ues anong the adjacent information dots 1is calculated
to be defineeh &sbihenalpiit information; a bit information group in a
predeterm ned area is outputted; a key paraneter is read froma security
tabl e having the key paraneter corresponding to each bit stored therein
with respect to & Recwiinatafcdr paah enidgpolp; iamecasntass valthe Rrtoupri s
calculated by calculating each bit information by the key paraneter; and a
dot pattern outputting the code information corresponding to the true val ue
group or the coor@¥ndt B+ HFIMNERG oM Bapt Yh W he rofedicudt <UPPHle 1P used. 6.
A dot pattern generating nethod; wherein information dots are arranged being
al ternat el y thfixHiregher &t thecteeek Mied sicagryapdlcy aind taag cai pdetion or a y
direction for every adjacent grid points on a virtual grid line provided at

46 predetermned intervals,in a xy direction on a nedium_ a bit information
gr oup i's cal cul ataeaablsl/e gglf&ﬁ?cbtlinnéd\gmlgéyls given to each information dot

corresponding to the misalignment;

a difference of the values ameng the adjacent information dots

is calculated to be defined as the bit information;
a bit information group in a predetermined area is outputted;

a key parameter is read from a security table having the key
parameter corresponding to each bit stored therein with respect
to the bit information group, and a true value group is calculated

by calculating each bit information by the key parameter; and

a dot pattern ocutputting the code information corresponding
to the true value group or the coordinate informaticn group on the

medium surface is used.
6. A dot pattern generating method;

wherein information dots are arranged being alternately
misaligned at predetermined intervals ina xdirectionor a ydirection

for every adjacent grid points on a virtual grid line provided at
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paranmeter read froma security table with respect to a true value group; an
initial dot to be arranged on an initial grid line inthe x direction or
the y direction is decided by using a arbitrary random nunber; the initial
dot is arranged on the basis of a misalignment rule fromthe grid point set
in advance; the bit information value is added to the value neant by the
initial dot to calculated a value of a dot to be arranged on a second grid
| i ne; each dwed¢tempnahigedesmishansecondiygdtdohiere aomedhen;basi s of the

m salignment rule fromthe grid point set in advance; and arrangenent of a

dot on a grid line nis repeated by rotation on the basis of a dot on a grid
line n-1. 47 a bit information grdup is calculated by calculating a key

parameter read from a security table with respect to a true value

group;

an initial dot to be arranged con an initial grid line in the
x direction or the y direction is decided by using a arbitrary random

number;

the initial dot is arranged on the basis of a misalignment

rule from the grid point set in advance;

the bit information value is added to the value meant by the
initial dot to calculated a value of a dot to be arranged on a second

grid line;

each dot is arranged on the second grid line on the basis of

the misalignment rule from the grid point set in advance; and

arrangement of a dot on a grid line n is repeated by rotation

on the basis of a det on a grid line n-1.
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