WO 01/ 86582 PCT/ KROL/ 00742 MACHI NE READABLE CODE AND METHOD AND DEVI CE OF
ENCODI NG AND DECODI NG THE SAME Technical Field 5 The present invention

rel at es twoai/ss8hi ne-readabl e code i mage and a net hod anPCEpRar/ei7us for
encodi ng and decodi ng the code inmage, and nore particularly, to a nethod

and apparatus for encoding data into a cade | ng the arrangenent of cells
expressed in various col orM/'\%W&‘{FeB,%%%EE C&%Epgﬂ[?erns or a conbi nation
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havi ng vari ous thicknesses has been printed on nost products circulating
in the open market in order 15 to represent product information such as
the type andIpehrieabField product. A bar code is nade up of thick lines, thin

i d doubl ' . ical d i, which d
nformat i én 15 endbREReS PN REAE s HiRmeRing Porietl BB ooat i on

such as the Ememiol Afassdrafls BreABRARY dri dstidihy ths botietnage arkiisi ness

card for the 20 purpose of general business. Internet honme pages contain

t he pronoti omalre panticiary,dd acosthadiaad . applesiusfioeenedingdats istoe ¢oteer est ed
in a conpany, .they read the pronotional contents of the conpany contained
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E mai | addr egppaithion rHEK GG B drid SECdBRhE el ShcoRiER BBSEsind he home
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adver ti senment cosgmitenandfits pegipherad dlevicesewspaper s besi des on t he busi ness
card of the conpany. Al so, published books can have |Internet hone page
addresses of conpanies printed thereon. In these cases, if a user wants to

contact the %kk@(dg?ﬁﬁrton the 3o business card of a conpany, the URL on

t he busi ness , xanmpl e, http://consciyonsei.ae.kr/- nklee, nust be
typed through a k&doeatigd.a BBscode condistindoitinds ralihigegariodsothickressde, nkl ee
onsei . ac. kr ihgs réiegtpergntgg otnhngostlproducts circulating in the open market in order
15 to represent product information such as the type and price of a product.
Abar code is made up of thick lines, thin lines and double lines to represent
numerical data in which product information is encoded.
The home page address or uniform resource location such as the E-
mail address of a company is usually printed on a business card for the
20 purpose of general business. Internet home pages contain the promotional
contents of companies. When Internet users are interested in a company,
they read the promotional contents of the company contained in its Internet
home page, and then try contacting the company through its E-mail address
when they have an inquiry to make. In some cases, the home page
25 address or URL of a specific company is also printed on the advertisement
section of magazines or newspapers besides on the business card of the
company. Also, published books can have Internet home page addresses
of companies printed thereon.
In these cases, if a user wants to contact the URL printed on the
30 business card of a company, the URL on the business card, for example,

hitp://comsciyonsei.ac kri~nklee, must be typed through a keyboard. Also,

if the E-mail address, for example, nklee@yonsei.ac.kr, is printed on the




WO 01/ 86582 PCT/ KRO1/ 00742 business card of a company, users trying to
send nessages to the E-mail address nmust type the entire E-mail address.
However, wobesdset hone page addresses or E-nmil addr essesPdDKmot/007¢Dnsi st
of one or two letters but generally of over ten letters to several tens 5
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by printers pIOVIded by different conpanies, the shades of the rinted
col or figures maylvaiderdegelveithig psablere Lbﬁeﬁa%af@ﬂi Noi 85365k 828emtit t he
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di fferences Bihddsehe ISPt ErEBESYS I QRERIREs O rhbfod tard &ydiehi Heed t hat
the original data encoded in a color figure may not be correctly decoded.

Di scl osur® oencmngtqudlmcmarasmrv@attah@na@@v@olpr 6§umlnwhldbjaemlowe of the
pr esent inveption e code
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i nformation 9”'&8?&@9«36 5'91 tf%ﬁlérec@l BF'EP%shgggEe e&’?&‘;%ss Cﬁa?fer ns or

a combi nat i oprddifhE R repNBSEMaRToPRIaB6h ionahBfprblgctBr esent invention is to
provi de a nethod and apparatus for encoding predetermined information into

t he above- descri b&dinteredray bavsdiffareanprimting chgractenaticef se et greaent
e o o b B R e RO R R g erooded
15 Thatis, if an item of data is encoded into a color figure and the color figure
is printed by printers provided by different companies, the shades of the
printed color figures may vary depending on the characteristics of each of
the printers. Accordingly, in USP 5,869,828, even when an identical color
figure is printed, different color figures may be obtained due to differences
20 in the printing environment, so that it is likelihood that the original data

encoded in a color figure may not be correctly decoded.

Disclosure of the Invention

To solve the above problem, an objective of the present invention is
25 to provide a machine readable code in which information is expressed by
various colors, shades, shapes or patterns or a combination thereof.
Another objective of the present invention is to provide a method and
apparatus for encoding predetermined information into the above-described
code.
30 Still another objective of the present invention is to provide a method
and apparatus for decoding a code encoded by the above encoding method

to extract the original information.



2 WD 01/ 86582 PCT/ KRO1/ 00742 Yet another objective of the present

I nvention is to provide a conputer-readabl e recordi ng nedi um whi ch records
a programwédorgesszconpl i shing the encodi ng or decodi ng net hoOKROT@7az hi eve
the first objective, the present invention provides a 5 machine readabl e
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backgr ound ah@ﬁrﬁuhék—ﬂ@éidﬁbléjirfaf:@fcﬁﬁ@ HRURING : whitAdPEcord8NaP@PoGtanPabE €r ns or
a conbination thereof are encoded and expressed depending onh the content

of the i nfor @ecomplisHiog the epcediagtori decedirigometticets. pr ovi des a nmachi ne
readabl e code for _representing infornation, conprising; a datga area nade
up of at |east ongo_ ﬁ&?'_ﬁvﬁgf‘?,ﬁﬁsh Wﬁ(‘gﬁedﬁ?? é}r%g%)ntcﬁvsgg?nﬁa\f@@? %hapes or
patterns & okl 93baaR |dakerly d66eRarRAECirRdnaIR, *SargidRReel N0 On
the content of the intformation; and parity area nmadé up at’ | east one

parity cell, babkgrbbindaarcay avcca gatavaradmadedap exfatneashehbetata aelly s,
shades, shapes or  patterns or a conbination thereof expressed in the data

cel I's have b&&HiNgpissSErTM digPaskerauae serriiny i diferedimolere Fradase
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representing I ne readabl e code conprising. at | east

two areas 2Qebsading arothe ctaitenbotaednidrdatieher ence area, each of which

i ncludes at | east _one cell wherein the data area is forned by at | east one
data cel | 19 n whi cihedpresent iverdirsralso pravddes adﬂ%‘ﬁ'@%dﬁ%ﬁ‘@'?éﬁ%@ fof a
conbi nati on . . re ' tent of
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at | east one dz¢d eelinde W5ich edifferéntC Bolpre vittiesa dapescor Pattethd@sea shade, a
base shape or a base Rattern or a conbination thereof for determ ning the
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setting ups apz@ide aréd mranideids torictemige | whaher eotbrkf ehadbs cohapes oshades,
shapes or patterns or a o ‘
patterns or a combination thereof expressed in the data cells have been
properly expressed depending on the content of the information.
There is further provided a machine readable code for representing
information, the machine readable code comprising: at least two areas
20 including a data area and a reference area, each of which includes at least
one cell wherein the data area is formed by at least one data cell in which
different colors, shades, shapes or patterns or a combination thereof are
encoded and expressed according to the content of the information to be
represented therein; and a reference area formed by at least one reference
25 cell which provides a base color, a base shade, a base shape or a base
pattern or a combination thereof for determining the colors, shades, shapes
or patterns or a combination thereof of data cells formed in the data area.
To achieve the second objective, the present invention provides a
method of encoding a code image, including: (a) setting up a code
30 conversion table in which different colors, shades, shapes or patterns or a
combination thereof are mapped according to recognizable characters

including numerals and symbols; (b) setting target data to be encoded; (c)



conbi nati on thereof are mapped according to recogni zabl e characters

I ncl udi ng nunerals and synbols; (b) setting target data to be encoded; (c)
3 WO 01/ 8668084362/ KROL/ 00742 encodi ng the target data usPOKRapowezZe
conversion table and formng a data area with an inage fornmed in a series
of colors, shades, shapes or patterns or a conbination thereof; (d)
setting up a SNEPAING Hictkargel dataditngithe ggdeusenvaisiomtablaws osningiai n t he
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target data a@@gédbmgﬁtg@eg@ﬂ tﬁgwny;gﬁgg_tabl e and generating an image
expressed in a data area; setting a reference area in which base colors,

base shades, base KEapds atso proyidgsha cedadnage gncodivignacthed careprisingf or 15
provi di ng intgrpretatioon bases for, colors,. sh S,._sh S or patterns or a
conbi nat i on ttﬁ%r%SPs pr& 9 r?ofjﬁec%\feé.s'gpe%%g‘? é”ewﬁfcg‘;é%%quw e
generating a gpRysited inBludERMBBICasdd _baﬁ%@emag{pemg diffdraft éapred by
the data area and reference area. To achi eve the second objective, 'the

present i nvershiadas pshapesey ratte20s oo deonmhigatiamihedeofcatespoadingdbuideng: a
storage unit for storing a.code conversion table in which different
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combination thereof expressed in the data area are expressed; and
generating a physical or electronic code image from the image formed by
the data area and reference area.
To achieve the second objective, the present invention provides a
20 code image encoding device including: a storage unit for storing a code
conversion table in which different colors, shades, shapes or patterns or a
combination thereof are mapped according to recognizable characters
including numerals and symbols; a data area formation unit for receiving
target data to be encoded and encoding the target data using the code
25 conversion table to form an image to be expressed on a data area; a parity
area formation unit for forming a parity area for determining whether the
image formed in the data area is suitable for the target data upon decoding;
and a code image formation unit for forming a physical or electronic code
image from the image formed on the data area and the parity area.
30 There is also provided a code image encoding apparatus
comprising: a storage unit for storing a code conversion table in which

recognizable characters including numbers and symbols are mapped to



i mage fromthe imge forned on the data area and the parity area. 30 There
Is also provided a code i mage encodi ng apparatus conprising: a storage
unit for veoor/843§2 a code conversion table in which recognPBKIRe1/a(7a2 act er s
i ncl udi ng nunbers and synbols are mapped to 4 WO 01/86582 PCT/ KR0O1/ 00742

different colgrs, shades, shapes or patterns or a conbination_ thereof
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area are expresse d “codé 1 nage genera égnérating a 1o

physi cal or et&civwhich zdecdlomgbaés shadde; baseghdpestrbaek pditerenda ar ea
and reference area. To achieve the third objective, there is provided a

code i mage @«ophingtiorthasaotior pravidigginfemietativndranastof splarpeshadesent

target data Dhopdd O BaUBRRCHY R Boiiatnienes Ok HefbtlnfhfReld), 3 "
conbi nati on et apd expriseedn ahfByEodd flage IERIENSS LAtESr gBnavatiag Pase
col ors, base shades, base shapes or base patterns or a conbi nation thereof

are expresse@hygical @relecupnig Gosiedmaoetfeam dhe rasee fameaboidhe dadmatkes, shapes
or patterns qf gfconbi nation thereof expressed in the data areas,;
recogni zi ng 588 g(ﬁrgp@e@heea.zo data area and the reference area fromthe

code image; det er mongBEielBetheCHiirel sbjcthivel ethers NaNRBVRIedPat dRIeNindde @
conbi nati on thereof of each cell expressed in the data area based on the
ref erence ar dacoding megthett aceedingiqyan efshedimentrofl thy presssy imvestics,
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into an image, and a reference area in which base colors, base shades,
base shapes or base patterns or a combination thereof are expressed for
providing interpretation bases of colors, shades, shapes or patterns or a
combination thereof expressed in the data area; recognizing separately the
20 data area and the reference area from the code image; determining the
colors, shades, shapes or patterns or a combination thereof of each cell
expressed in the data area based on the reference area; and extracting
target data formed by recognizable characters including numbers and
symbols, by decoding the code image by the code conversion table
25 according to the determined colors, shades, shapes or patterns or a
combination thereof of each cell in the data area.
There is also provided a decoding apparatus comprising: a storage
unit for storing a code conversion table in which recognizable characters
including number and symbols are mapped to different colors, shades,
30 shapes or patterns or a combination thereof; an input unit for receiving a
code image which is encoded by the code conversion table having a data

area, in which target data is expressed, and a reference area which



There is also provided a decodi ng apparatus conprising: a storage wunit for
storing a code conversion table in which recogni zabl e characters including
nunber amdosysdsst s are mapped to different col ors, shadespCBERsheqes or
patterns or a conbination thereof; an input unit for receiving a code

mage which is encoded by the code_conversion table having a data area, in
whi oh tar got PEMIGES Itapp aien asas (P i1 GRig BRECAR AR THocB0NBNSL | 86852
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t he ref er enctheacade image, aredetztimininggolorsnshadielseshapesgr pattens orghades,
shapes or patterns or a caonbi natioB t hereof of each cell expressed in the

data area baSe@PHiRtioRdhsreqliod egrt cetlexpressrd iR thr datasisakasesPniia for

extracting t f i zahl - ' ' nunber s
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accor di ng t obgoebcignizaladsmractehapriuditig pahiber§ sindrsydnissisiblynggcoding her eof

of each cell In the data area. To achieve the third objective, there is

provi ded a cHeCodfuieagelby tha eeregomersien taklesrasonding 4o gatardaahagesodi nent

o data orea chepshSEREHERs A EENEbMBch IR 8§68 BB HE % erhage | n°
colors, shades, yhagesieQt that frpianebjettive, Ciekd natdrevidelies estidedinthge parity
area for determ ning whether the image forned in the data area is suitable

for the 19 t deeedingamethod) aepasdimgniioganaiber farabadiseninef tthe p@senly area in
the code inmage fromeach other: (c¢) recogni.zing colors. shades, shapes or
patterns or' e@h%i W&ﬁf A9+t ﬁ@r"&#'\%’?%ﬁﬁ 'm?%elg'cw%és aIaFléqH_b dat a
area and thghightafyetdiztais dribodedlid éxbprébed dd drsimda inldvlors! ¢hadesi ng the

colors, shades, shapes or patterns or a conbination thereof recognized
fromthe i nngbapes 0 phets Qr ad eeombimationl thareof @mdaaspsadityd apea ifoy val ue
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parity vajsuetapgehdahe (bf tistbriagithy dued HRsa and thépiRg apdd th tHeecgw oded
I mge using the colors, shades, shapes or patterns or a conbination
t her eof recoinageirofm each Ather; (c) recognizing colors, shades, shapes or patterns
or a combination thereof from the images expressed in the data area and
the parity area; (d) calculating a first parity value using the colors, shades,
shapes or patterns or a combination thereof recognized from the image in
20 the data area; (e) calculating a second parity value using the colors,
shades, shapes or patterns or a combination thereof recognized from the
image in the parity area, and comparing the second parity value with the
first parity value; and (f) decoding the encoded image using the colors,
shades, shapes or patterns or a combination thereof recognized from the
25 data area and extracting target data made up of recognizable characters
including numerals and symbols, if it is determined that there are no parity
errors.
There is also provided a code image decoding method comprising:
(a) receiving a code image including a data area in which target data is
30 encoded and expressed as an image in colors, shades, shapes or patterns
or a combination thereof a parity area for determining whether the image

formed in the data area is suitable for the target data; (b) discerning the



25 data area and extracting target data nade up of recognizable characters
I ncl udi ng nunerals and synbols, if it is determned that there are no
parity avoor/s:s8here is also provided a code i mage decodPOryKmeti/bnyd2
conprising: (a) receiving a code inmage including a data area in which
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recogni ze rom e CO Ion O envi ronnent where

t he code i magavinmsmbatwheeadhe (ceperimagel has beehheade ¢ onsimalizatethe shapes
or patterns or a conbination thereof recognized fromthe code image on the
basi s of theCpRFariades, shAResOr A ar acwnbingtige theeof recagnizedhr ea and

the ParECY k8 il doch Rl ALh Bk fadd OPARBIEINELIR! B FBHAIRAR L3, code

val ues for t ata area; (9 I ng 'a second’ parity vdlue using the

code val ues f{aluetibetheadath ared @ad thelparebesal(f) icalburdtRigeefirst pastyeaie no
parity errors, by conparing the first parity value with the second parity

val ue; antt (H§ingehecgedeya fghm@@t@r@re@nég) eplediating a 1secorghP@EtHescr i bed
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col ors, shades, shapes or patterns or a conbination thereof are nmapped

accor di ng t oSpedhRPZAbVeluehanddiepseitting Ui pgrametess ansl repgatiiarin s; an
target data PEORFEERHBH SR e e B B P8 Rkes, shapes
or patterps or a geovhthiaveomhet fhfiteebjesidk, &hBeé iibYorodided hdodeeingids ni ng
whet her the inmage formed in the data area is suitable
decoding device including: a storage unit for storing a code conversion
table on which different colors, shades, shapes or patterns or a combination
thereof are mapped according to recognizable characters including
numerals and symbols; an input unit for receiving a code image including
20 adata area in which target data is encoded and expressed as an image in
colors, shades, shapes or patterns or a combination thereof and a parity
area for determining whether the image formed in the data area is suitable
for the target data, the code image encoded according to the code
conversion table; an information discerning unit for distinguishing between
25 adata area and a parity area of the code image and discriminating between
the colors, shades, shapes or patterns or a combination thereof of the cells
expressed in the data area and the parity area; a parity comparison unit for
calculating a first parity value depending on the colors, shades, shapes or
patterns or a combination thereof recognized from the image of the data
30 area, calculating a second parity value depending on the colors, shades,
shapes or patterns or a combination thereof recognized from the image of

the parity area, and comparing the second parity value with the first parity



for the target data, the code i mage encoded according to the code
conversion table; an information discerning unit for distinguishing between
25 a dat avanwsssand a parity area of the code i nage and di BCT/KRone74ng
between the colors, shades, shapes or patterns or a conbination thereof of

th |1 i h t d the,. it : it
compar | son JiAES: 3nd &SPt PXBHPRUNT BT SPRUSS vaiobt B mRHE LR t ne
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fromthe inage t he ta 30 area, Calculating a second parity val ue
dependi ng onreckedatariesimageadiendirghapte colopmishades, shapas oophtterats on

t her eof recogni zed fromthe i e of  the ity area, and conparing the
Second pari (9 % OMIAEAN Hesert RepOpizeRdyor 2o Abb 850 0742

val ue; an til i %E,qh p of
recogni zagl 200 a?%@%%@ﬁitﬁg{éugiwr{%d%ﬁgr@r?@%(gﬁg?\ﬂdmgyé@gﬁ stl:())ﬁ ec%rglgﬁtft he
recei ved codeompagsordapittiiatrtpemnistritepaity@reor. shades, shapes or patterns or
a conbi nation thereof recognized fromthe data area according to the 5 code
conversion table, if it is determned fromthe conparison by the parity

conpari son ugj: : i ity error. Brief Description of the
Drawi ngs Fl héf Q rintlS 6 the Drawitide illustrating the structure of a 1o

machi ne-readabl e FIGS. d@catirdugl 1B &ke viIves antistratugpthe structipe A ashows an
exanpl e of expressing four colors using two bits, FIG 2B shows an exanple
of a codeocompehisieoieadablecogieprecarginmigdhedqiasenitisventidne converted into

code i mages, FI G I ! 0] GS. 2D
and 2E show an exgﬁlékgﬁégg%gﬁgr l?ﬂﬁ%Xpr%gglbgﬁg@g&gg%rLgsjg%gpgRﬁé’ach of
the cells of FRG.coBeshdRgein Exdmple36f bhcoue RoRTesitmmalie viisreerdiises of the
| ocation of a parity area within a rectangular matri x-type code i nage;

FI G 4 showsCharactars @ geevertediniacade isages,diGs 26r ghpwhae exampieoehat i on;
200ex o or rRBPAIRP B SRRTDS,20 AR 26 AN SRLASh A BRI AP "0
15 can be expressed on each of the cells of a code image; :

FIGS. 3A through 3F show various examples of the location of a
parity area within a rectangular matrix-type code image;

FIG. 4 shows the structure of a database which stores index
information;

20 FIG. 5 illustrates a process for obtaining target information using
index information read from a code image;

FIG. 6 is a flowchart illustrating a method of encoding information
such as characters into a code image, according to an embodiment of the
present invention;

25 FIG. 7 shows an encoding system according to the present
invention;

FIG. 8Ais aflowchart illustrating a method of decoding a code image
into target information, according to an embodiment of the present
invention, and FIG. 8B is a flowchart illustrating the step 80 of FIG. 8A in

30 greater detail;

FIG. 9 shows a decoding system according to the present invention;

and



FIG 6 is a flowhart illustrating a nmethod of encoding information such
as characters into a code inmage, according to an enbodi nent of the present
i nvent i owO 26845815, 7 shows an encodi ng system accordi ng t PCT/RROPOEIENt
invention; FIG 8Ais a flowhart illustrating a nmethod of decoding a code

i mge into targe ntar | t resent
I nvention, and FI EIG 6| ﬁ”#?gfgﬁ&%lg|OFI%Gs$d%'§%mgﬂ{eg§%h6&g8 %?jegl G 8A
in 30 great piageiaptinted €ecofdiag tovtheprisendin@ntigat em according to the

present invention;_ and 8 WO 01/86582 PCT/ KR01/00742 FIG 10 shows an
exanpl e of an advEﬂGSsé%mroeahhﬁt&wmarct@&eexamleéotseqtsetsmtm aeedf ding to

t he present show vari ous exanpl es of
representi ng‘nﬁé@@%@&%@h méﬂdﬂy%ﬁ present invention, 5 Best node
for carryisng out the Invention FIG 1A shows an exanple of the structure of
a code forned as an |mage so that target information can be read by

machi nes, ac8e6HMNSS RkEyingraskt die Inviepdiani on. Referring to FIG 1, this
code includes at S data 10 area hayi na. | e st ceII The code

i ncl udes the dat aIFié iA shlowrsoeq@@m%etﬂet é’&b‘{r E’B?‘tj ARAEh i s
encoded and pxH;E86askatitAr Fg@tfrff@rrn@éﬂon & 198 Pedd b?ﬁ\%@ﬁﬁteéeﬁwdlﬂg t&thd he
content of information. rther, various shapes or patterns may be used
for encodi ngpreﬁamtrnmemmn JRefparingto Fitz 1,dbld @dﬁamdm:l%rm ldasttadata | y

r epr esent ed each, ot her patterns_ such, as added within
the cells'™ Tﬁ%eacaa}émgaﬁﬁ??ﬁi &I diNeeP3e thfqgetﬁgﬁé%?ﬂ?gaa?fe‘?@? ce area
15 and/or aygAnkt Rlasfbia defa cénetmﬁi%hn&yer%%d%a e&ai%%séwt.ndﬂﬁérbw cells
for performng recognition error inspection with respect to the cell

within the daloss ar eihadds depmdmfmthemrﬁe@mfﬂﬁormaﬁm niegrtioer; harkous east one
reference

shapes or patterns may be used for encoding information. Shapes of the
cells may be are differently represented each other and patterns such as
15  a line may be added within the cells.

The code can further include a parity area 13, a reference area 15
and/or a control area 17. The parity area 13 formed with parity cells for
performing recognition error inspection with respect to the cells within the
data area 11. The reference area 15 is formed with at least one reference

20 cell which provides a reference color or reference shade for judging the
color or shade of the data cell formed in the data area 11. The control area
17 is formed with at least one control cell which indicates a command or
service capable of being provided using the information indicated in the
data area 11. Hereinafter, one or more areas including the parity area, the

25 reference area and the control area except the data area is referred to as
"an auxiliary area" and a cell within the auxiliary area is referred to as "an
auxiliary cell."

Preferably, the code further includes a boundary area for defining
the areas between the areas included in the code. Also, a boundary area

30 can be further included between the cells included in each of the regions,
in order to define cells. The boundary area can be made up of a line or cell

having a specific color or pattern, and a boundary line or boundary area



20 cell which provides a reference color or reference shade for judging the
color or shade of the data cell forned in the data area 11. The contro

area 17waof/geiseed with at | east one control cell which i pdi/g®RbE80782 command
or service capable of being provided using the information indicated in

the data argg ddpidRIPUMAL! $he oS Gl B0 RLEASEABHRAT LY

area, the 25 reference area an con ar ea 'excep ata area is

referred to mpa céaairatangel afmycoisresr'shaxié differntly set forithéd bellsobadchasfy area is
referred to as "an auxiliary cell." Preferably, the code further includes
a boundary dhedataareasthainajity area. e sefeprncheaieaand hegentiolare’dicd in t he
code. Also, r ' i e cells

i ncluded in a}gﬁggﬂﬁ%’eﬁ‘r@gﬁj %aﬁgpggﬁcgrggéw {n(lt;c? g‘eeféléﬁlllg%ggg?@a%g%%%ndary

area can be WRdawhile theddundarydre@ehdy nbieye égor@smmtﬁb@o@j@lirﬂé%@forpatter n,
and a boundary |ine or boundary area 9 WO 01/86582 PCT/ KROL/ 00742 can be

bl ack or whi$ecurityef gedeinfeamatitnso be di stingui shed from each other by a

certain range of 0l.or .or ade_differ | t for.the, cells of each of
the data area, thilh_%é%???r 735,'?%@‘1‘? Weﬁ%%%agfgﬂeﬁ{%a Fﬁg '@M‘%P area, or
by insertingorpdtabfedi of ehealikg NS eridodieBaintrdh iimbgel A &4tal scPfcppel of the

areas. 5 Meanwhile, the boundary area may not beé expressed in the code

i mage for sewmfigurgd eb asdegepresentrinforonatiorhsucieasasingle tharactermdeaup of at
| east one datat aracter or the like is encoded into an

al i n, whi CE a fch | i k d
| mage. A Bat sotaideta 51T N e fenfiolited S, repressht 888, MatP iR Son such
as a singl e HGHARIH. F &Hoxtrigle SPEnAaciH R oa bbe:pRitsbl RUGhgle el s as to

represent one or nore itens i nformation. For exanple, a character A can
be expr essedcelbonasiwgicells,ddr exarnplepa rad aellansed peserf cgll.exanpl e, a red cel |

o0 e el LA e A b €3 Rty S e
e (i b e
on the I\t easatname,dRLaddress o tetephore nambes unfassimieneymben érelhast on t he
need address of a network, domain names and IP addresses used on the
Internet, a URL, a protocol, or a document name, depending on the need
of users.
The parity area 13 is provided to be used upon decoding to
20 determine whether colors or shades (and shape and/or pattern, if any)
expressed in the cells are suitable for the content of target information.
Parity data is obtained according to the code values corresponding to the
colors or shades expressed in the data cells, and parity cells are formed by
the colors or shades for the parity data. Various examples of the location
25  of parity cells within a code image are shown in FIGS. 3A through 3F.

The reference area 15 is used to set a reference color (or a
reference shade, if necessary, areference shape or a reference pattern) for
recognizing the colors (or shades, shape or pattern) expressed in the cells
in the data area 11 and/or the control area 17. The colors of the cells

30 expressed in each of the areas are based on at least one model of a red
blue green (RGB) color model, a hue saturation value (HSV) color model

and the like. Also, when a code is formed in a black and white shade (gray

10



of users. The parity area 13 is provided to be used upon decoding to 20
determ ne whet her colors or shades (and shape and/or pattern, if any)

expressewwdni/gdse2 cel | s are suitable for the content of tarPgEKRonbwrmati on
Parity data is obtained according to the code val ues corresponding to the

col ors or shages) SRIARTAHILA of BEcHU Gl b acBlidedy dsLLgBldcPofify | O T

by the colors o or the pari €s 0

| ocation 25 bbsi@acﬁfiﬂlaclcarhdi/erthtbleXpaessydranltﬁ@g@feaémeSét@dﬂ.%n FI GS. 3A
through 3F. The reference area 15 is used to set a reference color (or a

ref erence shade, caletearshe printed differantlydepeagingsn tﬁ‘eﬁm%@f&m@@tebﬁt tern)

f i Z d th
cel s i n t ne 6 dratipE Ledhin fe PrRHES i ool 4B s Moo ORET I The
celI's 30 expressfifized searevheat cnﬁr@reaﬁryassep@rr@. %ﬁdth@”cr@érab%?ﬁs‘hc@rtﬂ godel  of
a red blue green (RGB) color nodel, a hue saturation value (HSV) col or

nodel and t IseanN&Er caMasa. Wrmmsadafatu@wvéhtmsfﬁm tha refeperescellsdniite t e shade
(gray 10 WD 01/86582 P 00742Cl B_ga gé the information of, each cell
can be accur &PEf§ETER 9{8&' 57 tirEdaghion WW'Q@I?%W/W #TEE %X pr essed
in the refer e gaff §2alSThaf i€ vah WASN aez:o%ﬁ .@tcﬁﬁer@htr{/%rnr@dr HuQQ@%@“ ng on
the type of printer or the material used in the printing paper, d the
same col or calffdrencs im ebatpotertsfics drasween alitptiedevicey, Qtewlaadrangobn rs; he

characteri sti of ,a _scanner, or  carmer, n consideration with this, fact,

The. ref or e STarBNYY reroBRREd s R faranbei8 Shriids S llwden Hottr

determ ning yeGRlealsRNRIS SEANRR, trid)EoBRbRoAEIFS tTENGAII i thE\dla e 2 col or
is differently printed due to difference in characteristics between

out put devi cdd, cam betaacueatelyl mcogerzbd sinde Ereznoloy drrfﬁmegm betivelere the t he
difference in haracterr %5' CS tﬂbﬁt put. devices s S a scanner t he
I

col or of each® g(e@qgeageeq %ftétao[eﬁrga's f?‘fdca ‘H@ %f@c & £loy of
recogni zed sigagg 6fhﬁe%lnercaﬁlsé% eA1R8d Rt 1R rﬁﬁ@rsdne\frvﬁﬁqg%erte r8fAcd > and

the data area 11 is fixed. Therefore, tbﬁe cgtfbor o eac e cells can

be obtai ned loplarhef thm;ﬁerrema aveth1? lom thef basisod thé RGBomodel bhé&lS\éf er ence

area 15 on the cPe?sslos that the rnfoF\rCrr;r?étron otj a 8ata ceYI can be accurately recognized
even if an image input device or an image output device is changed. When
a code image is input by a camera, shapes or patterns in the code image
may be .distorted or tilted. Shapes or patterns expressed in the code image

20 may be correctly discerned based on the reference shape or reference
pattern provided in the reference area.

Users can receive various services depending on the type of
application field using the target information of the data area 11. For
example, if an Internet home page address (that is, a URL) is expressed as

25 a code image on a business card, a program can be provided so that a
code image is decoded by a computer, and then a web browser of the
computer or a server computer connected to the compUter is executed to
allow users to be connected to the home page. Also, if an Internet E-mail
address is expressed as a code image on a business card, the code image

30 is decoded by a computer, and then the mailing software of the computer
is executed, to provide an environment where a mail can be sent to the E-

mail address. In an another example, when the code image is ianrt toa

11



nodel , so that the information of a data cell can be accurately recognized
even if an inmage input device or an image out put device is changed. Wen a
code i mayeODE8GsBPUt by a canera, shapes or patterns in theCTaa®kel/veraye

maybe.. distorted or tilted. Shapes or patterns expressed in the code inmage

pattern pr ovPRBEEr el R A Thalle Biene attig. BrTEE st iR Larvi ces
dependi ng ontdl&shdneP tusiberagmrégednding fioelhd usd@dnidie baraekrvicd gsmati on of
the data area 11. For exanple, if an Internet hone page address (that is,

a URL) is expeegephicinfomaticpmey haguovided. bbisradbis eatamatic eoigeam can be
i ded hat. ' i s decoded th b

br owser ot 1 IHttigh cf S aifBRRreRYd BaaTaa Y A Ak dB e B urer i s

executed g0 d@bé&?%ﬁ)?@@ﬁa@%é%%r@%@@ﬁttﬁét Se OheartRIThBABStof Afso,id an

I nternet E-mail ess is expressed as a code inmage on a business card,
t he code i magedgimage ireddesitheycentod grea dr, oramthichhéms tdoenmand woegd $of t war e

ent o the. EXPIRERd ANGROSEIg Soh Rl DR oA BTVERCHNERRS CaRE mage i 3
Input to a é%eéﬂ?e@%%?i%ﬁoﬁéa Eﬂﬁ?g&hﬂ%ﬁ& coR®PblLiARKRali6h BeBadeddf thets a

nobi | e phone, a pho to a “tel ephone nunber corresponding to
t he code i nageniool areadlfvi ce for geographic information nay be provided.

Here, this automaijc service fynction can be automatically execyted by a
separate Program &L‘%?onat“g %"é’@og?nﬁa’br'ﬁﬁlﬁl f ATENERAY O W%@‘%g%f t ar get

of or et L o, cBhflind hEOBFae RGP IS s AEO! Ff eaipign ! oh thi s
command word I's expressed as an inage, so that the automatic service
function canirfermaticroexprdsdsd an thecamhtod appaotf @an insludg vadous oleta-abta mat i on

decoded by the  control area 1f7. 10, The &)ontrol area 17 can include a

conmand or nSHED gat F%ﬂ?e%?r‘éﬁqqdﬂ@ phigeicgligdermed it Faaeadfe data
area. For exglssatioReor tHY PEIEREAGD RIS &SHRI r@f@r%ﬁt%e%% ﬁg' ’E)I‘@'t ?ﬁ g/ can

i nclude various neta-data such as the sequence o e cells
formed i nid hetaladasd &f faddiement of the colors of the data cells formed on the data
area 11, the location or properties of the parity area 13, and the like.

Fig 1B to 1E are examples of expressing a data area and an
auxiliary area in a code image. Here, the auxiliary area which is represent
by hatched areas may include at least one area selected among a parity

20 area, areference area and a control area.

FIG. 2A shows an example of expressing data of two bits using four
colors. If each cell can have one among four colors, 2-bit data can be
expressed using one color cell. Hence, if 4 consecutive cells are defined
to express one character, 28, that is, 256 characters, can be expressed. If

25 acell may expressed by one of four types of shapes, for example, a small
rectangular, a large rectangular, a small circle and a large circle, while one
color is used, data of two bits can be encoded. In this case, information of
256 (8 bits) kinds can be expressed in a code image when a cell may be
filled by one of four colors. FIG. 2B shows an example of a code

30 conversiontable where various characters (alphabet or special characters),
numerals or figures are converted into color images. Here, one character

is mapped to two color cells.
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the location of the reference cells of the reference area 15 that is a 15
standard of judgenent of the colors of the data cells fornmed on the data
area 11, woel/saenti on or properties of the parity area 13PCHKG®Ot/F41i ke.
Fig 1B to 1E are exanpl es of expressing a data area and an auxiliary area
I n a code inmage.

whi ch t t ched
areas may i ncl ude'ﬂrﬁ%ﬁp&gg n%ﬁﬁég\ogd}/ @@[(‘ecbdegﬂ?f:‘\‘(sfrrﬁ'eg eaniéy%BZaC :
reference ar¢arigis cRafRAbrObr Hehke E+é3coa&e§$@woaébc@< b@ Sd g essing

data of two bits using four colors. If each cell can have one anong four
col ors, 2-bi codatimagan dre pre»dptcedsned:ouzrs rrgspeetwcedy @aflocatield. to-ineceqde f 4

consecutive cells are f ress o aracter, that is, 256
characters, t"r' Ef(g égda ?9 <8 P“?‘FE&P gx‘ﬁ'@@i&@"'ﬂ? @MY £ our
types of a ol C ul ar,
small circ eﬁgﬁﬁecgﬂ{vgreéé%%&é%cv@eéﬁ F(gr(%(rgleéﬁég %féqt%'a%ﬂsg%ﬁ%d% ;é%qytv\o bi ts
can be encodedluesn'00"stoc'askel," arefaifotatedto 8f coldts; reé8péttive)y, kinadsactan be
expressed in a code imge when a cell may be filled by one of four colors.

FIG 2B show§ afacé%rdﬁﬁnéoeedwwl@r@ f&ﬁ\%ampdﬁ] a@wbew&éﬂ%alma fefis
characters (alph v&hes'eeé'm'1'- AR é‘ﬁ&ﬁ} ing &HBP aéglgoéuogé@art el €

converted into color Her'e, one arac MD col or

cells. 12 WOcOdé{ahi? G?IDT/dﬁaJé,/cawfe@ari)rallabat@mqodhég:oﬂietmgé tRliingsd he code
conversion table of FIG 2B, various characters or the |like are convert ed

into codewalthridgheminbarss’ iscxpecssesgesing o sopaaeive sellsafdiack angect i ivel y
al located to &oﬁ ¥3A8us Xﬁ'%r'é%?ers BFPE%gralgﬁchgd%cgﬂ?Qég%ggt |bﬁ0éﬁ1%ﬁgrb‘§?§j using 8

colors, and t consecutl ve ce are use er or

nuner al . Codeonvertted into @de vatueslddcording talth@@@aééoh%r&l&pﬂabresshown
respectively, and each character is encoded in two colors. For exanple, a
nunber "3" i 4 &ilGo28 eand Haem colnie cparaspondim ba the cogedvalHen&ad ke a col or

(e A Y oS e A L

consecutiye eeli$s of black and cyan. Various characters or nurreral S

included in the target information are ) )
. 2C shows an example of a code image produced using a

grayscale code, according to the present invention. In the present
invention, a character or numeral can be color-encoded and color-decoded
using a color printer and a scanner. In FIG. 2C, a code image can be

20 produced using a grayscale code, that is, shades ranging from black to
white, depending on the purposes and circumstances of users.

A grayscale code forms a code according to the brightness of white
from black instead of a mixture ratio of red, green and blue. Thus, the
reference area is formed of at least one reference shade among black,

25 white and gray, and the cells formed in the data area have code values
obtained due to the gray difference between their shades (or colors) and
the reference shade of the reference area. If there is no reference area, a
shade of each cell in the code image is detected, cells (cell group) having
similar shades each other within a predetermined criterion are grouped, and
30 then the same code value is_assigned to the cells included in the same
group. Next, using a parity area it is determined whether there is a

decoding error. If an error, shades of the cells may be recalculated or
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converted into code val ues according to the code conversion table shown in
FIG 2B, and then colors corresponding to the code val ues can be expressed
in a rectvaogudas2 matri x, that is, a conbination of rectanpol/&roi/dB4zel | s.
FIG 2C shows an exanple of a code i mge produced using a grayscal e code,

accor ding ¢ OchAaRbERS Hind YPGB ok DoLlERRI RSP Bha ONRTL b8Rihahar act o

or nuneral can be co cod usi n I’ printer

and a scannewhetheri@riGerraCis @tnbbﬁl@ermgemsrgréﬁ céle magde s marng b
grayscal e code, . that is, shades ranging fromblack to white, depending on

the pur poses2RRlETIC blask Psindiag reedigseie 2sMeYsEPSEl e code forms a code

according to the h r C ture ratio
of red, green andp[)q;ﬁ %ﬁ'hus fZF}nA@hB\Ee?@ %{?&@I% (gf égﬁgﬁ%to?é& 9 east one
r ef er ence sshagsreased th @é@tﬁdﬁfth@@e%bi@c@d@mﬁlég?é/ A@Bénbb%e@ﬁ'fﬂo?n Freged in the
data area have code val ues obtained due to the gray difference between

their shades2D(ﬂan?)E,oﬁ3 Q’)ethﬂd of afdinged Eaféeméoﬁmlmr ©$l| usiagreefentero® area. |f
there is norefgglff sade elrraels

det ect ed, cell & @BE)CaHat?/‘? ﬁé’oP 8?”% gd@tor'l%'ﬁno‘f‘ Avird
predet er mi neﬁn&g?é t qzl@@@rmﬂwéae&arﬁ@e @1’041d1%tlbheve%?6‘fehﬁé’éj%nﬂaéﬂe

| s-assigned t he cells included in the sane group. Next, using a parity
area it is ddtrectiamegctanbnésthaticandd expessietiod ngl!eifrlbdlred:ﬁoravecéorr or,
shades of th ce recal cul a 1 01/ 86582 PCT/ KRO1/ 00742
criteria ’for iois ﬁ{%ﬂs%%l Wﬁﬁraﬁﬁ%av%ﬁﬁ%ég?*aﬁb ﬁ@?ﬁﬁereﬁ@ IRE, canihe

determ ned  yHabaRs 138 cBldr A dekh il b | R e can
usually be applied toC [arc printi ngsggg‘?@r@g:(! Iaiséngagépfgp % 2D and
2E show an enaerpheraﬂ’cerausmxpressed fert orvmoelheandh8 eoforesthat is, cobasof &  t he
cells of a cgge I ma

addi ng a pat PEPREY Sdc%?ﬁfg@égﬁ?” Eéggﬁrf erégén%g} %8 ph%rgc?ang (é%ﬁ&eg;é{‘gdcgf or
R b R i e I el
be expr esseddiractionsebhd thé dividéd eelt pieses eah be expressed in different colors
or shades.
In a code image according to an embodiment of the present
invention, a data area and/or an auxiliary area may be expressed by
shapes and/or patterns as well as colors or shades. Also, a data area
20 and/or an auxiliary area may be expressed by at least one of colors,
shades, shapes or patterns, or a combination thereof. For example,
information may be expressed by various shapes or patterns in a data area
and/or an auxiliary area while using only one color..
FIGS 11A though 11H show various examples of representing a
25 code image according the present invention. A cell may be variously
expressed by one shape of a rectangular, a circle, an ellipse, a cross or
web and/or a combination thereof.
Size or shape of a code image or a cell included therein may be aptly
selected according to contents or amounts of information to be expressed
30 inthe code image. FIG 11H shows that a shape similar to a bar code also
may be used in an embodiment of the present invention.

FIGS. 3A through 3F show various examples of the location of the
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to lines are used, patterns of four bits, that is, 16 different patterns,
can be added to the color of each cell, as shown in FIG 2E Accordingly,
when onav@ebhas@ster is expressed for one cell, and 8 col oPET/KRaH007iS,

colors of 3 bits, are used, each cell can be expressed in 128 characters

characters n, hori zontal ,

\(/ert I cal ag %’%é %ﬂﬁﬁ;’pﬁ# %’{tﬁ'&% écé%{gdlf %Fm%& g’@% CI(?(gleI %béczgg%an be
expr essed lrthéldohﬁgen;tldf:ﬂbmhése SkarhpREaNn demadiReraridBefiedds arcdidag to an
enbodi rent of the present invention, a data area and/or an auxiliary area

my be expr dB¥ge having Raisslanshape Op@npmewrepewéxreaé@no\,exm farthehades.

Al so, a datag artea 2% én /or @] auxi Li a@ ar ea ﬁg{ essed by at | east
one of col or%arl & é i 8@ ?fleapﬁtr? ﬂgceafeaa %ﬁBP &R t her eof . For
exanpl e, i nfor mMgLiMEG, MY o Eﬂt)ﬂé@rfsee%%ﬁqwé%’ngfﬁéhgqﬁfo%éﬁéﬁ oﬂrthé’éél‘iselhns in a

data area and/or an auxiliary area | e usin one color. FIGS 11 A
t hough 11 H theeameardwase Beatgs aithefightpostaamtting Far e2émpte] the parity

Shape of o relirgaNs DL T B Aad B L T HbL 3 sl deor o O
combi nati on M\ﬁﬁ%‘[hfamﬁ'lrﬁ%rrﬁétl BR&nAT eﬂs%’mdﬁé LB RSw Ar& 8l nécﬁ“fﬁ #ded

therein nmay be sel ect accor Ing to contents or anounts

i nformati on diagbeal@«mcémedn RG. BE, phadtycealis eadkgeavihd Gatily idfarhmtent hat a
shape sim | ar chode al so errbodl nent of the

present 1Hve‘?ﬂk"lﬂ1°e' esthessame, calygi %qu%ﬁﬁ\?élth% &Y FiGe
ocat1on of coi UAOLLAPRERBTHFRILANLAZ, o oo n%r&ﬁri'é frof1 & |

within a rectah matri x-type econlguratlon of

t hese exarrplmlumararbealmldflneddlagdnalpmecmdnto a code i mmge having a

circul ar shape or agﬁéher shaF_e Ar ea gDn except for the parlty area (Pn)
is a data area, anr eMee PFFiBA GSllsaPdbnthrenanRy egchphaying Balityparity

onsciar RORIER AN (0sS0el Ry S50l Bk AU ARG 210,
D11, Di12,15 Dléblamh Bbdl siubbnebosily| 6ar|QBceI|lxaH1tcytmengf$ Pew:éach having
parity information on the cells in the same column are aligned at the
lowermost row. A parity cell Prc having parity information on the row parity
cells and the column parity cells is further included. In FIG. 3F, a code
includes the row parity cells P1r through P4r and the column parity cells
20 P1cthrough P4c, asin FIG. 3E. Here, the row parity cells P1r through P4r
are aligned in a diagonal direction. Conversely, the column parity cells P1c
through P4c can be aligned diagonally.
An example of a method of selecting a color for a parity cell will now
be described. A parity cell has a code value obtained by performing a XOR
25 operation with respect to the code values of the data cells (undoubtedly,
reference cells and/or control cells can be included) on the same row or
column. Various methods for generating parity data may be applied for
encoding a code image according to the number of colors or shades to be
expressed in the code image. For example, when two kinds of colors or
30 shades are used, two parity methods, that is, an even parity method and an
odd parity method may be available. When an even parity method is used,

the result value of the XOR operation is directly the code value of a parity
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having parity information on the cells on the sanme row are aligned in a

di agonal direction. In FIG 3C, parity cells each having parity information
10 on thaveel/s&sson t he same colum are |located at the | owreTvBRO1/000M2 | N
FIG 3D, parity cells each havi ng parity information on the cells on the

I di t t [
P ¢ b ougreat Sodbah Petpafty ol ROSHTessed ?fi@:q%ﬂodqrsm%aned RAGENY ot
row are |ocaffde. at\lvﬁ&‘i’ah'&ﬁ{] Xméﬁﬁo%i%%]g myic&hg!éln% ygrarity
avi ormati oh on the ce

cells Plc through P4c each g parity In Isinthe
sarme col um each bitiajrlee resultané valuevefrithe XORawperatigrats olytaaeld, aBddhkavi ng

parity information on_the row parit cells and the colu rity cells is
Fur ther | nol RRTEY Sofl4S faraecip & &plep aerresprdind & iR .opaingshrotnlemants pir
through P4r \afg.the colum parity cells 20 P1 c, through P4c, as in FIG
3E. Here, the fow parity cells P1 r through P4r are aligned in a diagonal

direction. ConverAefhthod lo¢ obtzining apcaflbrttyo toe EkisreBded i |n apavitgtelP4singan be
al i gned di agonal | An exanpl e of a method of sel ect (%a,col or for a
parity cell 190 nvs@@%é%b'%@ewmnpfdﬁ tAA Wil mow«s§§ ssoBedv #ithe obt ai ned

by Der{ or i g OFne 2Bn2REED! AN B15eR R 4 LG HIRICRE dralieRqot e

data cells erenbe cepl S and or ¢con S ca

i ncl uded) orgr’ebﬂ PR ClivBlY, Bie codd vmnesuamswaa@@nbgﬁ@ﬁom Q& R¥cEd 1, ng parity
data nay be applied for encodllgaea code i mage accordi to the nunber of

col ors oro shH&gesctivelpe Heegp netes 9e xsidsiyerbiR opergtioaxanpl e, when two

ki nds of colors orﬁlgni%ﬁ%gﬁ}e%ﬁ‘id ysed, two parity nmethods, that is, an even

parity nethod and et hod may be avail able. When an even

parity nethod is Ys&HOR 10beoRegs1uXoR/@1| weQP{greBa) XOR operation is directly
t he code value of a parity 15 WO 01/ 86582 CT/ KROL/ 00742 cell, so that

the parity cell i$ padlyaaethada col or for the obtained code val ue. Wen
Fesul tant val ue of KRS RO FOEIT Wors: KBafhirefle parity cell is
formed insa col orasofheefg®ber /Y ddlofsher dHtigzeds6@ MRl &nedtde tmugé Ue.
increased, it is more flexible to select one among various parity methods.
When four types of colors or shades are used, four parity methods
comprising modular parity methods as well as an even and odd parity
method are available. The moduiar parity methods includes an even
20 modular parity method in which an even parity value obtained by the even
parity method is added by two, the resultant value is divided by four and
then the resultant value is set to a parity value and an odd modular parity
method in which an odd parity value obtained by the odd parity method is
added by two, the resultant value is divided by four and then the resultant
25 value is set to a parity value. In case of eight colors or shades, eight types
of parity methods are available. In general, if the number of colors or
shades used in a code image is assumed to N, the number of parity
methods may be determined as follows:
(an even parity value + 2 *i) % N, or
30 (an odd parity value +2 *i) % N
where, i=0,1,2, ..., log,N-1, N=2,4,8, ..., and %: modular.

A plurality of parity methods may be simultaneously applied to one
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A method of obtaining a color to be expressed in a parity cell using the
code conversion table shown in FIG 2A will now be described. If the

col ors ofwohesadst a cells D11, D12, D13 and D14 are bl ack, per&RogoEen and
green, respectively, the code values of the data cells are 11, 10, 01 and
01, 1o respectively. Here, "XOR' denotes an exclusive OR operation. < Even

parity met hofode imagernd thuedyoeaf oade, type-ofsiecogingendirectiondorsaading net hod >

o shades o8 ok Ce el Higd 3ceBing /Pl O et M RBTUIRR IR o el et

one anong Vvaexmessathini thi otelehndge. Ré‘i@fﬁing(w'FIGYBE?aﬁ%véﬁ'p@ﬁﬁ/ Méthodes are
used, four parity nethods conprising nodular parity nethods as well as an

even and oddisgilieg torpadhgewaand eelimrabutan Deld parityinethpd mayappiedods
i ncl ud : ' t hag.in which i 1) |
obt o ned By Becel B Eio8 Rl T et PR i Fpelhnibe Val be | s
di vi ded by fgitheditst cdlfm, EU?arﬁ@é%p?a?F}Vm\éﬂd@mb? a?ﬂie&‘??%é)@rﬁéiﬁin lue and

an odd nodul ar parity method in an odd parity value obtained by the
odd parity neelhousi Meanbite, @/shaps on & pattesuinay@iswbé used so dikpredsa by f our

and then the_resultant 25 ue is set to rity value.. I n_case of eight
colors or shBA& Y ?%H{S%?%a#sco%ﬁs asﬁapﬁsngyﬁ‘%%v %p@m {naticasf golors, gene?al,

if the nunb b b i to N
' e nu eéhéﬁesﬁ‘%Jl”féb%soéhndégpﬂ%émuﬁ%sb’h\f.%ll%%?é? 'F@ﬁ@(g\b\@l@%ﬁﬁm% 0

t he nunber of parity "netho be determned as fo '(‘an even parity
val ue + 210* parityovdiusis ze30, darhileddciaagutay oedilroay belisedigr Sbckbicie,

1=0,1,2, ... Iog%%l—%, N=2,4,8, ..., and % nodular. A plurality, of parity
met hods may BRI s hEPREHERES {Nayplirhel GosRIIReS aaCaADPh BNsaEaRINPETICkROL/ 00742

CorTe e oo e 1818) 08 e cfloc 0%, O LEAE R REI #2110
expressed i nexgressedle i nage. Referring to FIG 3E, an even parity nethod
FIG. 6 is a flowchart illustrating a method of encoding information
15 such as characters into a code image, according to an embodiment of the
present invention. A method of converting information into a code image
using encoding software will now be described. At least one character or
numeral included in target information is converted into a code image
formed of a predetermined shape, color or pattern or a combination of the
20 above-described features using a predetermined code conversion table as
shown in FIG. 2B.
An encoding method may be a direct encoding method, an indirect
(or index) encoding method or a mixed encoding method depending on the
type of information encoded into a code image. In a direct encoding
25 method, target information itself is directly encoded using a code
conversion table, thereby producing a code image. In an indirect encoding
method, index information (for example, the address of a database or a
record number) for reference of target information is encoded into an image
using a code conversion table. The mixed encoding method is a mixture of
30 the two above-described methods.
In the direct encoding method of encoding target information itself

into a code image, a separate system or storage is not required. However,
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I's applied to each row and colum, but an odd parity nethod may applied 5
to a cell Prc. Referring to FIGS. 3Ato 3C, an even parity nethod is
applied woot/dessfirst colum, but an odd parity nethod nmapCeEER0i/ef42 0 t he
remai ning colums. Meanwhile, a shape or a pattern may al so be used to

express a rity val ue | f ca shades. Further, a .conbination
of IOcol ors, Q’@Tﬁiﬁ%’? rEHHB‘e‘gfsciﬁe* /Oéfargﬁtt'Pé’r’?i'agg’né'ﬂ%@aé@%uthﬁlﬁ’ms'cﬁbsf'z%xarrpl e,
when a To paf Itﬁé/ciﬂaéxﬁ gg ik&Ee9se@ While rectangular cell may be used or a

bl ack circle e 1mage may further conprises a cell or an area in

whi ch informatidn thel adinegt temcadmgr meyhod; t taogeta rifbineatidroitsdie isot | mage i s
expressed. FIG 6 is a flowchart illustrating a method of encodin

i nf ormation enf@@@chmel‘é‘fq{ﬁ@rt@@t%}@elp@@a‘%‘ AFistoragy mediiypds enrfadh an
embodi ment  Gfp;d H&lﬂBﬁ%ﬂﬁaﬁcﬂfY@éﬂ bé’ ﬁ‘é?BPﬁe% QHF@& digsgggﬂé mation

Into a code inage I'ng encodi ng s tware w At | east

one char act gneditm nuwm‘cﬂti targel infterthationt & §tered NdrotheBlt/ReNor 1P gddreest ed into
a code image fornmed of a predeterm ned shape, color or pattern or a

conbi nat i on represgatipg tﬁ%@@éﬂ@@@cﬁﬁrgéﬂnf%m&ﬂp@s Tisisnigedngirecieneedinged code

encoai ng et TaiocaRaRas FhsbParals Systtn, o' RARER MR BERDA WY ey ="

encodi ng netihfedmagearskistg on the type of information encoded into a code
image. In a direct encoding 25 nethod, target information itself is
di rect | y tencoded lnéhegixedoaroding medhasd, sameaiptispenseblesiatarowngithg a code

hdaress of @B tesgebinforatioPds TREN Haadee Brklas Bt b ey ™ ¢ 1"
i nfor mati on drigo8BE00Edri é)aPnB, INERES aﬁéltéﬂapﬁo@\@dﬁuﬁ%@@é @hcbaehe The

m xed encoding nethod is a mxture of 30 the two above-described nethods.
I n the directhagariedinyg chataeter, dergendats rsgctlaasgenall @ddrersssoor Ermallf into a

O s e A BT Bt AIHE HohE bR B BRI 17
i ncreasess tifehddBrvef R erfdodied to produce a code image. Also, it is preferable that
fixed data such as names adopt the direct encoding method, and variable
information capable of being changed at any time, such as, home page
addresses, telephone numbers or E-mail addresses, is indirectly encoded.
Even when the personal items of a user are changed, a person who has
20 received a business card on which a code image of the user is expressed
can always access the latest information even with the old business card
if the user registers the changed items in the database of a server.
FIG. 4 shows the structure of a database which stores index
information required when an indirect encoding method is applied to an
25 encoding method according to the present invention. FIG. 5 illustrates a
process for acquiring target information using index information read from
acode image. InFIG. 5, a service pointer database 52 that stores pointer
information capable of accessing real target information depending on
index information is included together with an index database 51 as shown
30 IinFIG. 4. The pointer information indicates the position at which real target
information 53 such as messages, images or moving pictures is stored.

A unique index is allocated to each real target information (content),
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of the code image increases. In the indirect encodi ng nethod, target
information itself is not encoded, but information on the position of a
storage medousasss encoded. 5 This position infornmati on cROT/ERO/MF4POi nt er
or nmenory address of a storage nmediumin which target information is

stored, or the URL or. | P address epresenting the position of target
i nf or mat i on.2nEHGE SerY{ee £ ?B&ﬁ"eé?fg?&ivﬂyc Sl 6@@%@??@'@0§@%Mte system

: 8 SeTiEe £k i RBRCH QAR oSt o sys
encadi ng. morhaac et Gother Aitre, A PR HRAENioR, fnickl ke i ™ xe

i nf or mat i on inforehiatientdapabie ofibeingaekrithallyoubed byalisers sincldies etibys encoded.
For exanpl e, nanes and te| ephone nunbers_are encoded character by

character, 1t4Pee QfatrdorEARtiPra SUGR;as él‘d?ci)r éﬁ@e@déﬁeSEe?mErmaﬁcﬁﬁCg%%%s»i s stored
Ty O Ny e ey P

encoded to pro S0, I'S prerera d data

such as nanefesigredtedt depshdingtorenicodiype ofiskpdece anFo xbatple al WeBr mati on
capabl e of being changed at any tine, such as, home page addr esses,

t el ephone nUifHEEStion serviee Bndddiederhane ¢all saviceean Pesancoded intoEén when

t he personal_itens n a r.son_who has 20.received a
busi ness car%{&oﬁ W{g&ﬂ‘g‘%{‘@%eﬂ%ﬂ%&%&?&gﬁs Efgg}fgriorgaté%%sasgaglt'8§r1§al way's
access the |\@hiertthé Rbafio@bbRercyfBbubs B2tdh Bb Gobbisddie SsolCatdinplif jft he user
regi sters the changed itens in the database of a server. FIG 4 shows the

st r uct ur @0 ofingexiénfapastons cead fronea ¢codieimagef henindesrdatebase 8d ishen an

I ndi rect encgdi thod_i,s, appli.ed tqQ an 5 encodi,ng. net hod,agegording to
the present q%@ﬂqcﬁ%gxﬁﬁs{h% S?N'?&F?@?’e ﬁ%e%;ﬁf%]‘@&etf'&?f@ég%ﬁ“r’ 'ﬁéet ar get
i nformati on jHaéRanfdraRXiohNt EdiRtel ORfoRAslidT @fdred FPYUs IsEREBe pAInfdG 5. a

service pointer database 52 that stores pointer information capable of
accessi ng r edgtabase SR isrsenarabed for depndingprothe pfiskix The postionsrofi s

oy oc, o SRR aibdhaRl LIRS TR el GBI Cph et T
i nfor mat i;on jARreigibnahd BeTRESEge dFARYeds ProviHed tPLseM! Toricxampis,ed. A
unique index is allocated to each real target information (content), 18
using a target data obtained by decoding a code image, a service type code
is obtained from a first database and location information is obtained from
a second database. Target information is obtained according to the
location information, and then a service such as a message service, a
20 moving image service, a web page access service, a telephone call service
or an E-mail service which is determined by the service type code may be
provided depending on the target information.
An encoding process will now be described referring to FIG. 6. A
code conversion table on which colors or shades (or gray levels) are
25 mapped corresponding to recognizable characters including numerals and
symbols, is established, in step 61. An example of the code conversion
table is shown in FIG. 2B, and a pattern (see FIG 2E) using a vector line
can be used in the code conversion table.
A user inputs target information to be converted into a code image,
30 in step 62. Here, the user inputs his or her name, position, telephone
number and facsimile number in order to encode, for example, personal

items to be expressed on a business card, into a code image. It is common

19



WO 01/ 86582 PCT/ KR01/ 00742 and the service code and the offset, which
correspond to target information, are set and stored together. Here, the
target i Moonsdssopn, which is the final information capabber/&Robei7ny
eventual |y used by users, includes various types of information such as
web site addﬁesses E-mai | addresses, 5 nessa neges, npving pictures

and nusi c. §E?\?PB‘@rc§59r@sl'@forrﬁég?@mlgcpydﬁ%gdf‘ﬁ #3360k NBe of service.
For exanpl e, a “@Qextcgqﬁfﬁgﬁérﬂﬂwe%e\ﬁlﬁ ﬁ%r%‘%p@%tﬁ Qe‘eﬁ,'[f"én&?é bg%‘?‘%ﬂ‘lbﬁe can be

encoded into 11 respec |ver

i nf or mat i on afrdiect9 Bricodingaargettinfonmation serthié dredifept eheodidgtradtied &i2 can be
accessed. For exanple, if 1o index information is read froma code i nage,

the i ndex ddpdiracly @ricwnggéamém e thepesition agh which iarget iplaationt set ~and
target inf Or@BsttbrC%ﬂi [rP% 5%&5b s’éd‘?ﬁ‘ %fs”ailf' @%e%#? rg,foggﬁgj%maoghstmed

In the service pointer at abase IS se ng on

of fset. The gqsield, tvstapfet |ﬁfo$m@t|oﬁﬁ§§ml£§et% berfafg%tfdet@ﬁ) 166 enésded!
dependi ng on the gm nter 15 information and the message or image is

provi ded t o insterB4kolf thrangirast engeding raethedgdeepplied tbainrforsati®y cdecodi ng a

Cocat i on°s niDe RS o BT ER By 1§ <BEle s, P o e Bhades ="
i nformation m%t@é)sae NEdr agafpldi iﬁge?éénbh@emé perddtd¥otmARemBhe@Belv@’d then a
service such as a nmessage service, a novi ng i mage service, a web page

access sav vnbeut {yt @Wﬂ@h@f@eeaawectem csmrreﬁpoadsBOnﬁ]el digect ebeodingch i s
det er m ned he, s y code r ovi de .dependi ng on the

t ar get |nfor {h ﬁ oqocf?éeisre&%ts‘éh\fﬁlthgﬁgﬁod@ e regf'grrl ng to
FIG 6. A Cé)fé‘ér@é}“\(ﬂrﬁid%st aégdtléiéd"\hltﬁf’théoédﬁr’ésgés %ﬂ@%o@@a @hidy | evels)
are 25 mapped corresponding to recogni zabl e characters including nuneral s

and synbol s,cdreespsinals osthedindiracts eegodng matr@xianﬁm éf mixexl epdediognver si on
table is shown,in, Fl and a pattern sin ector line
can be used TR T SicEhaDes ofe RREAGFIOVIRE dieS Aitadit Mbsfiod BRHO! mat 1 on
to be C0%’6rth@‘l')théﬁﬁéréoﬁélql%rﬁé@fﬁ%ncoa@d'b?tﬁé ﬁﬁin@%teﬁ!%cﬁn? kiegndep @ani Nput s

his or her nane, position, telephone nuitber and facsimle number in order
t o encode, fbﬂaER | e, personal

The target data is encoded using a code conversion table, in step
65. Then, a code value for each of the characters or numerals included in
the target data is obtained, a color or shade for each data cell is determined
20 by the code value to form an image of each data cell, and imaged data cells
are aligned in the order (or in a determined way) of alignment of characters
or the like of target data, thereby completing a data area.
After the target data is encoded, at least one of parity information,
reference information and control information may be selected as an
25 auxiliary information to be expressed in a code image in step 66. -Further,
a method of expressing the auxiliary information in the code image, for
example, type of parity method, may be determined.
If reference information is expressed in an auxiliary area of a code
image, a reference area can be further set up by determining the shape,
30 position or arrangement of reference cells in which a reference color or
reference shade (and reference shape or reference pattern, if necessary)

is to be expressed for providing a standard of interpretation of colors or
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itenms to be expressed on a business card, into a code inmage. It is comon
19 WD 01/ 86582 PCT/ KROL/ 00742 that a server stores information input by
users i nveodasa@aknse or file. Next, it is determ ned whet heeTKROBPPHY t he
di rect encoding nmethod of directly encoding target information or the

I ndirect encoding nethod of indirectly encoding information on the
posi tion at ﬁ?ﬂﬁd@% PRFERSEd Infthe Aata epllsof thedata afrg nAlsogateenigtarea.n st ep

rsel 15 so FECpEAFRM oMty whire JRRe Bgsodinted Ao Aefie "

i ndi rect encstvicgs aapable of beigpliseriusihf the irgatAformation indllidedpgthei on of
the target information is set to be target data to be encoded, 1in step
64a. For exd@pareaaresetanibs fugher estadjsbed.nf or mati on) thensel ves to

mothod. 1§ gat abattS hiarEe St Rl ESPRE S Ean AbflebieaPRetiby 1 -
server, or iintigecs ReRPoAIALES obtdifed fematigiResaalwSofitedast sHades
corresponds to the indirect encodi ng nmet hod. Al so, a m xed encodi ng

net hod, in vandshapessordraitesns dtipacessaryeexpressed intheddatg arearwdhand 15 t he

h | | d he indir di h b
ooni 1 ene " Snaie, phd FeoRirior SHEGRTE 1Y rlf e IS SR SRR TRV 6RR HESter T Srep
65. Then, aes@dex_\tvmiyqnﬁ@,raﬁ%ﬁaaqf\ \R/Hf%hcfh%r géﬁ r 8elPlis Eélrf% %éat{ag%uded in

the target data is obtained, a color or shade for each data cell is
det er mi ned 2XtetBymined (see&|Gall @ndtldG®r3A thiough§eé)of each data cell, and

' d dat |1 | J d th d ' d ' f
al T gnent. of _char WEEG A el B ATY 20 SHRIEE et R 3ot Ui By EbRPRLt i ng a

data area. AdRinidR ihauam tlQ@él@adéoﬁHé‘é@ééim%?e,!tﬁé?éla%p@éitﬂ%ﬁ% by

information, reference information and contr i nformati on may Ee sel ected
as an 25 auwsit¢ oheach of theratsasnand the sizeofes selll unit imsetodd codadmage st ep 66.

Tmage, for ERURUPET e e g ARy aTod i ProaUR BPrrHR iR of er ence
i nformatiion det | QAR SRTUED 7. Fhetibtd ihftige &rfSe AlitdnARAy duiRdSy the' ef erence
area can be furt’her set up by determ ning the shape,
algorithm of a program, or manufactured by a graphic editor or by a manual
operation according to a code conversion scheme. The code image formed
in this way is expressed on a predetermined medium or stored in an image
file.
20 FIG. 7 shows an encoding system according to the present
invention. In FIG. 7, a computer 77 receives target information, produces
acode image through the above-described encoding process and prints the
code image using a printer 78, so that the code image can be physically
expressed on a medium 79a such as a business card or electronically
25  provided in the form of a code image file 79b. Here, a medium on which a
code image is expressed can be all media capable of expressing
predetermined information, such as a business card, the exterior of
products, the advertisement page of magazines and the like. Also, a code
image can be output through a display device such as a monitor, stored in
30 acomputer file, or transmitted as an electrical signal to a communication
line.

FIG. 8A is a flowchart illustrating a decoding method to extract the
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30 position or arrangenent of reference cells in which a reference color or
reference shade (and reference shape or reference pattern, if necessary)
is to beveapressed for providing a standard of interpretapCOKROf/0@at ors or
20 WO 01/86582 PCT/ KROL/ 00742 shades expressed in the data cells of the

data area. Al saq, control area, in which control infornation where itens
associ at ed vﬁ’rfgin@?ﬁ%ﬁ%?r}de%émaﬂeam@%%yp&{mr%d@fs Betheylite E@MigicRget he

associ at ed R8RS b=t SR | ]
cet 961 i shed. "L OFhasCONERY oh BrikiuRl Br ierieBSR: AREnySRT MBI ib

area of a codecodersmgade imguer dfttye pedsent irveativaj areicthdgedinptibgevicsie? farl ues of
col ors or shades éand shapes or patterns, if necessary) expressed in the

data area or"8RHD Rioede BP0t IHChHAS eherannesr 2 digitgh gameravalGleDi s set to

be parity_.d | b hj i r | i_C rity cell
Is to be fog%%g%fapg%gﬁgoﬁgtﬁ%?%}%? r&%@@pﬁﬁ?@gﬁ%\né&%a&@ﬂ&g@%h 3F).
Wien a dat a mustbe prbvadedhindtihiel fari dirzeeody nagd filkeB 18 56 akay B difdctig code

i mage i ncluding the shape of the code i nad%eea the rel ative position and

si ze of eachUssid by gPrBRYterafd ashehewvpdn % eAIsquihe dosnpiger 93 (eode i nage

made of L LI r ' oduced according to the
15 se'tJ IOI ayoﬁ?gg%’ﬁa@‘{°z€°@€9°%%&§§ﬁé&?‘ﬁébei°§§Hé‘§88§%g%rﬁ8{‘?@%‘?wﬁ8 put by
the al goritiosiabe ably AH@EULPE plagidnd firieRddNg codl mdlds. editor or by a
manual operation_according to a code conversion schene. The code inage

formed it this vid§ferrinehaskdodde. A, a opdedwage matsiupretia dataaregdded in an
i file. : 7. di di ng,.to the | t

vt on. %P atea (R, £ RerBRRE AR Set £ IbAES A R vl ED B oduces
a code i magenplf ﬁ}l@hu$é‘rec@’ﬁgbét%'r,dﬁ$§féd)8d engedised JISRES cgﬂddi%d'tls}tsl the

code image using a printer so that the code inmage can be physically
expressed onregetyedhaeodedmege P iaserpressdchens @ nedidmarsieg aotimagedeputy 25

P e A B R R g . S Bl RS ™
pr edet er ik nejgs mBh I Rkinga stibdle A8vReMIRhIRSS dRRIGH buifee IXIRY dfke &f
a code image formed by an indirect encoding method, the user computer
must be connected to a server having a storage device in which index
information is stored, or must include such a storage device.
An image input by an image input device is processed by an edge
20 detection method or a noise image rejection method using predetermined
parameters, thereby eliminating a background image and thus obtaining a
code image. Sometimes, a code image may be read crookedly or aslant
depending on the operating state of a scanner or the position on a medium
at which the code image is printed. In this case, the code image may be
25 decoded wrongly. Accordingly, the position or direction of the code image
is corrected, in step 81. Even when the correction step is not performed,
locations and information of each cell may be detected concerning the state
of an input image.
A data area and an auxiliary area (a parity area, a reference area
s0 and/or a control area) in the code image are discerned from each other
using the information in a boundary area set between areas or using

particular information in a cell, in step 82. If the auxiliary area includes at
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products, the advertisenent page of magazines and the like. Al so, a code

I mge can be output through a display device such as a nonitor, stored in
30 a conpuoersdsst e, or transmtted as an el ectrical signaPCT/&RA1/00742
comuni cation line. FIG 8Ais a flowhart illustrating a decoding nethod
to extract the 21 W) 01/86582 PCT/ KROL/ 00742 ori gi nal target i nf ormati on
made up of clREPhBYRBYPGFeaRNESRSUY Bifcs FE8ddscerRagdTrom@annaethgrt & an

enbodi ment ofy, erré'er'? Wﬁ@?@f%treh&é’ %Péé‘?ﬁ'tl?é g:o%l’éd%aéjf co?@r%ogﬁaaﬁgog?acdéégge of

t he present 1nven 'for I mage

91 a, such aan@/ospaﬂtmasar@d@cgnﬂraéteda!@peadmgoﬁ@@oﬁna@cﬁm@ﬁhe@e@w a
facsimle or the |ike, nust be provided, or a code inmage mnust be provided

in the form 83 IttheEe isthg@afity @reﬁl'n5h§§0§§ imagedt s pestamed iosdaiesly a

conmput er 93, FIG 9. Also, the conputer 93 (a personal
conput er gr g%ggéggly%rt)ér}puter connected to personal conputers) nust be

abl e to execute aWHeDBaGOdSIMEAGEOE REogARRd BREETonklt&e! #IddcBaireack t o
FIG 8A, a code inmage nade up of a data area and a parity area (including

a reference prosgsarfar &xtraplingthe rasigingl Infmmaéwnsfnrpm the icapetimageaisuser

conputer, in The .u ter.ca | rect receive the code

i mge 91 a eg%&@g@%(g Qﬁcid'ﬂé(ﬂ’en&?%g @%’Hn (ﬁg@ Of'ﬂ}%’ﬂ ’nfcaré"\]ﬁtl‘?é‘fwacan | oad
the image fitgddindye éi%cﬁamg% whiat fé%bﬁn‘é@‘?ﬁa'&@@coh@é&dﬁtébw [y using
a storage device such as a disc or In the case of a code inmage

f ormed bytoanof decediog reeitods ngclmder@mrechdem@ng doethoteand rmnsindlsectconnect ed
to a server havi qr.age deV|c infornmation is stored,
or nust inclaa%ocgﬁ% %thfjo?lgg%dg@\? Sco‘ﬁﬁgﬂﬂﬁ%‘egu WHED B\FoLf iMALRRTS nput
device is praegsaf a@t{.lail'ﬂargéghfor%%tﬁﬂﬁﬁﬁ ﬁ‘néﬁég%ﬁda%r@séé‘%'@@lré&@ge

rej ection method using predeterm ned parameters, thereby elimnating a
background i ﬁntg:ai:tadd Inrars indhiregit decgding method, rradecodeshetsutebas indmde i mage

R T R T X T
this cases thegsOffrhEHEA SN é’ﬁné’rﬁeg%?%afbéé’ég@éﬁbfed\ccor dingly, the
position or dlrectlon of the code inage

Upon decoding, a process for finding shapes, colors, patterns and
characters included in a code image is required, and a process for
correcting distorted images is also required. Here, the colors can be
discerned by at least one of an RGB (red, green, blue) model, an HSV (hue

20 angle, saturation, value) model, a CMY (cyan, magenta, yellow) model and
an HLS (hue angle, lightness, saturation) model.

In order to achieve decoding, the code values of the cells within a
data area and an auxiliary area are extracted, in step 83. If a reference
area exists, a color (or shade, etc) is detected from a reference cell, and

25 serves as a reference color (or reference shade) for interpreting the
information in the data area or other areas. Colors are detected from the
cells included in the data area, the parity area or the control area, and the
color differences of the detected colors from ther reference color are
obtained and converted into the code values for the cells. If there is no

30 reference area, the code values for the cells can be obtained depending on
colors or shades interpreted by an image input device.

If the parity area exists in a code image, the parity of each row or
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Is corrected, in step 81. Even when the correction step is not perforned,

| ocations and information of each cell nay be detected concerning the state
of an inpo0i/sge. A data area and an auxiliary area (a pRCTKROIENEAR? a
reference ar ea 30 and/or a control ar ea) in the code image are discerned
from each oth oz:t#qgﬁt he |nfor n in a oundar area set between areas

or using paﬁ‘q l1"@UI PLe | Hﬁ?g% eeasmw “%‘?re'b 8 ©ITPRFS, USEISHNRI | i ary
| ud th
2Ub areas ard %%é%%??‘%’?’%%meach@é" WAAIEE s, S Rl THRpRECS AT

t he code i neffeis step wilt beieadeibedshtardn greaidt aetqibtdferriry @ FIGII8R:r ifm nat ed

dependi ng on i nformation of the reference area. If there is the parity
area in the RRESSARRGWection os location eidhercodgeimade may bralseidriederdor . Wen

2xtC(r)g§t: gggte%ée[%r{dﬁggq)%gitﬁggﬁgyy t%orrput er, a decoding process for

r’mati on fromthe code imge is perforned.

Decodi ng denot es i tedé valueodf dduh el ghtagied mfwgfﬁthé)éb6Veoﬁé@rlb@@de i mage
according to what is defined in a code conversion table. éges to of

decodi ng netPO§Sss ctanuerigddnici@rgeldaiainrriarep vbsecognizable sorrasters decodi ng

t hod. | d d, t ual
target i nf or RELEEY it My FRBE actifdodiga ek TRSeigon ERRTEER. ™"l 0 an
i ndirect decpidi. 2B)MRtdteg 852 Tesesg@nt 65teltals datdebtaihdd M sRpigHls Which is
a key value for accessing a database in which actual 15 target information

such as nanegetefmingdraspendingon the ee qﬂgom@leg@mthgd i gep86sin step fi ndi ng

h I tt d h d

Cequi red. _ant % 8 GRORITBE 1o SHEPUS P AT LAt S0P G OLITED ' equi r ed.
Here, the cof @rgeﬁ@éla%talﬁééwrd%dmg @tlnélé}@éétaof&g@f mﬁé’rn%n(é%&‘éd green,
bl ue) nodel, an HSV (hue 20 angle, saturation, value) nodel, a CW (cyan,

magent a, yeI $Qﬁ/@0$1b@lé pnangtorage de\dce Mﬁiaaa@)eieteﬂr@nedé‘s@he sarget datao n)
f the cells within a

Cr}g;j gl ar leg ng i g“%gl?Eing:\éshg‘f%roggagfaeg&rfeé@pggs\{9 h"ueggg S§8 OF PPINtEN Qlt er ence
15 a storage device in which target information is stored. If the target data is
not index data, the target data serves as desired target information, in step
87b.
It is determined whether a code image includes a control area in
which items associated with commands or services capable of being
20 executed using target information are set forth, in step 88. If a code image
includes the control area, commands or services are provided depending
on information set forth in the control area, in step 89a. Otherwise, a basic
service designated in a program is provided, in step 89b.
FIG. 8B is a flowchart illustrating the step 80 of FIG. 8A in greater
25 detail. In FIG. 8B, parity is inspected on the basis of the code values
extracted in step 84, and colors are corrected according to the result of the
parity inspection.
First, parameters for color interpretation are set in step 841. The
parameters can be R, G and B in the RGB model, H, S and V in the HSV
s0 model, or a combination of the aforementioned features, and are set to
normalize the code values of colors or shades recognized from a code

image in consideration of the environment from which the code image has
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area exists, a color (or shade, etc) is detected froma reference cell, and

2s serves as a reference color (or reference shade) for interpreting the

i nf or mat ivom0i/gss8he data area or other areas. Colors are de¢cE&RedofabmM t he

cells included in the data area, the parity area or the control area, and

the color &i}fferenc of the detected col%rié)fromthe reference color are
of

obt ai ned andP{&SHEEC: gierienffbe PREANCRIGES G3N be and revalgpssthaf F: theeRe i sdno
o T or nC ey Bhrdtfien B e KM ARePANG B s AR, independ! no

on colors or shades interpr nimage I n evice. | parity

area exi sts H8Vanaodele Gemegally, ihitialjEnviroymehta palarmetsroare s s¥WQs@db86582
PCT/ KROL/ 00742 colum of the code inage is checked as to whether it has
errors, usinpiERle fepdlemostwidaly disesd illunynation enmiranmnentesuch@s, i s,

fetai 1 of ordls iR itps o ¥ PatéiRabliohny® FAEREEOTS e Bl tedeSr °t ne
code image ngat dbf:leahm@ drethedtiedliratidarenRbRtheptwhBA PRt Badldf-dundlise code

val ue of each cell obtained through the above-described process is
converted i nehptogiepbeddiing aad@age ioputrdayingibeitres cade dvage & inpat| udi ng

"t op 55, ERediensinge foddoblisgeREy SRR MG tha MufnpRE8n ofay, =%
determ ned defl6gEH REn® bdramctorBreseess a8t @mBIad infludneb R r&flghtn step

87a, if a code 1mage is encoded by the indirect encoding nethod, that is,
i f targetiodatemabbalogen laynpiedbenngn iastualiyeradaodor isanayotalizad dyrthei on

stored at a position.on a stpra devi ce at.abase et ernm ned t he
target data pii?rgmgi?rrsat&eé%?ygqcﬁ@g%etﬁgeﬁgpté)éil %PQE%%%PaQb%ﬁ@QQ?&OF%e addr ess
or pointer ofhith ifcRiseltadRe @Rt colbrwhi ch target information is stored. If
the target data is not index data, the target data serves as desired

target informati digxti thesRefs asd B values of deptarreaddramhatdesie imagedsei mage
o L N SR T
forth, insst@ué8er kf c@loﬁQfégqén@ﬁfo ohNBUSEFA IR R GOAN@ B Fale’ngRNds or
services are provi ded dependi ng
obtained using a code conversion table, in step 843. A parity value is
calculated using the code value of the cells on each column and/or row
expressed in a data area (including a reference area and a control area if
they exist), in step 844. In step 845, the calculated parity value is
20 compared with the parity data of a parity cell set in units of columns and
rows of the data area, to determine whether there are parity errors. If a
plurality of parity methods are applied to the code image, order of decoding
cells included in the code image may be also easily detected besides a
parity check described in the above.
25
If a parity error is generated on a column or row, parameters for a
new environment are set in step 846, and then the step returns to the color
normalizing step 802. Parameters optimized to an illumination environment
of high frequency, and their weighted values, are pre-set and stored in a
30 decoding program or a database, so that users can select an environment
parameter which is the most suitable for their environments. Generation of

parity errors can be considered as generation of errors in color
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on information set forth in the control area, in step 89a. O herw se, a
basic service designated in a programis provided, in step 89b. FIG 8B is
a flowchavooi/gdsestrating the step 80 of FIG 8A in great epCT/RRodat7at | . | n
FIG 8B, parity is inspected on the basis of the code values extracted in

Phepect | on R eEiEId GBI TR LR oA sl s, AleP B oS kil S B ep Ban.
The par ametgyisrscare difaifRredd abihgbbthér prantX®Brgrodel , H S and V in the HSV
30 nodel, or a conbination of the aforenentioned features, and are set to

normal i ze the codBh& RRIRMEISTS ata experinertalylest incxpgranmetar tlaiabase sode i mage

01/ 86882 PCARR R MERS ARl oo e BekSicerE e e iReae 3R ¥ and
val ues, tbatgtslor ré&d By a}f_gbbrgrtoggt:ic%l dedichYs tBAeRE3 Wﬁ@b@ﬂ%l Eblr ¥yand S

val ues obtai ned by the _ Generally, initial environnental
par anet er s aan@algzing dbeagptiaal lwharanietigtioseof the input nesicahidésice arskits
illum nation_ enyi

ment h , .5 fl t | 3-wavel engt h
| anps.  Pref cRellPral HMpRUAREERENSIRRCes of NHEpBRCE i to AT BRUCES PLANNAL | on

envi ronment iAdrnehliare SRALHEH U Mt EoloRICPBE FRASShiLE WA el RO® | nput

devi ce, before a code Inmage is |Input. exanple,” since r it is
relatively stwony wmufer pataenétet groups iemchohavinghathegeobjbetive negr beet ers are
set so as | nfluence of red light 1o froma hal ogen | anp. Then,

to_renpve an ( hal
an act uaI*Py-‘?%%W'%Eﬁ‘ﬁr (#rge AP iazBﬂratmft?ﬁ%mlﬂ)%lf@nﬁ'tsgf‘@‘,“sf‘w@r%@?d?educi ng
the effect Il AR ' L Qi i ' o the
ori gi nal coﬁf)nrd.glel\ifg%%%@{%,aﬂ%j gﬁ%&%ﬁ@gh@ggﬁ?{ (?lga%??g(r:&r%gﬁ %r‘r)%r‘é]ug code
i mage are rfor didcereidgorolttseomhasade bf thee cpde amater sFdR, exarapld, Whehn step

842. A code 5 value for a color depending on the nornalized R, G and B
val ues i s obfPSe@ e sHingeRedo8n ﬂ"@n@@?@i Qﬁqf’ﬁbR@,B iModebpingles a Aefarity

Lo Fou MGHIBRA S RAIdR, STRSR HcBl R GE, MRS TnERgReR T
control aseaenvironnmmnts @andie) exdludest ppreditting thesRemlitfead theas apticdlat ed
parity valu dévslce depending on a predetermined weighted value. In a case of a code
image received under a bright illumination environment, black and white are
discerned from each other on the basis of the HSV model by increasing the
weighted value of a V value. In a case of a code image received under a
20 dark illumination environment, colors are determined on the basis of the
HSV model by increasing the weighted value of the V value which is used
for discerning black and white from other colors and by increasing the
weighted value of the S value.
Upon re-setting parameters, the distribution of R, G, B, H, S and/or
25V values obtained with respect to each of the cells of a code image by an
optical device is ascertained, and parameters and their weighted values
can be re-set with reference to the distribution.
Meanwhile, when errors of reading data from a code image during
decoding process continuously occur, a user may directly enter target data
30 according to colors and so on expressed in the code image referring to a
code conversion table and then a predetermined service may be provided

to the user.
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20 conpared with the parity data of a parity cell set in units of colums
and rows of the data area, to determ ne whether there are parity errors.
If a plwabi/gessnf parity nethods are applied to the codePCTEgel/ownzer of
decoding cells included in the code inage may be al so easily detected

generated on a ool tFNPEs,AN TR AR & S SV SHBR PRSI FREHARe. set i n
step 846, a I ; & 802.
Par et or 5. o S e oo e U o s8R ey and

t hei r wei ghtted adabdtssmentpapeeotieliG. d0castabtaid informafon dacotidedmagegr am or a
dat abase, sq that users can sel ﬁCt )éneen I ronment paraneter which is the

most sui t abl ?Qﬁnr’t"ﬂ%_ﬂ?r Pe _ MRS (A trctangifiat Pakix-ypPe can be
consi der ed ﬁﬁa%%”&irsg%t)%@ gﬁ rtfl% H@f@r EQ{‘W af th%?efy\gn%r@@‘rﬁglééeéo GHKEOL/ 00742

I nterpretation~usin paranet ers. gly, 1n this

case, col orxwariéiserganinpap=ry usiigngn opliedl deicarelieh s € pamarebeas are
experinmentally set in a paraneter database so that a code inmge is
di sti ngui she¥¥@ &M a background in an input image and 5 a color read by an

opt i cal " char act or FSTPAYear, Refiiorh e bTpHlsrtaaBeE e Miad Bl Bpng, ol

i |1 um nat i orstefgdcivimetardieg methaithatican bef feagtts é)éqrdﬁut'efﬁ.esrh@rcoﬁfputéﬁvi ronment
are excluded, so that colors can be recognized without errors. Two or nore

par anet ert0 gr'6éagabledeordng medie may kshpry ipeoffagonging deies tiet cambg. One may
be a paraneter p 1S4 ] I ghi a e r a _backgr ound
[ rragepand th%agtgé?g;é %é@ngéraéyﬁg‘?qﬁwg@f%r 53%\%, MMS@GWn@a@SIeE' s or
shades of thepesdoppipdiecs Fepticekastel foratfeedeviédd, At Gdrfieflivaes (ed.on the

u

S .0
basis of the RGB nodel under a red illumnation environment, an R value is
rel ativel y HIg¥mispiosns aves the friernethf Al dheicopinat easabldecerdingded by

br edet or'm ol gHEcHE el R A baBust Y a5ue BRieESh dPefobaunder a
bright i l4 unigtaiorionami\daroBitr8t andlcxebund Bbmbatet Radable code in a
distributed mode.

As described above, various types of information can be expressed
in a code image using colors, shades, shapes and/or pattens according to
the present invention. The code system according to the present invention

20 enables to encode more diversified and voluminous information compared
to the other codes of the prior arts. Further, when a code image according
to the present invention may include a parity area for parity inspection, mal-
recognition of colors due to the difference between input devices such as
cameras or between the environments such as illumination conditions, can

25 be easily detected and corrected. Thus, a more efficient decoding method
and apparatus can be achieved using a code image according to the

present invention.

Industrial Applicability

30 According to an embodiment of the present invention, parity
information together with target information is encoded into a code image

according to a code conversion table, parity inspection is performed when
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di scerned from each other on the basis of the HSV nodel by increasing the
wei ghted value of a V value. In a case of a code inmage received under a 20
dark il| wdnasdsen environnent, colors are determ ned on theT/ERei/6070f t he
HSV nodel by increasing the weighted value of the V value which is used

f di [ bl ack .and white .f t h I d [ [ th
wei ght ed valtle SHPOSRE GpATAGS esRoRed R BRYBAMEHIAl SRSAMEIRES 8ISt 1 but i on

of R G B ddorsprdt@lanplfdl dpotRheiiéraBh it afityehiord, Pk of the
cells of ac de(§i) mage)pbgpan F())ptlbca agevi creb%?lstwgg@gr”t ai n%&i?&gﬁs‘ééﬁgr aneters
and t hei r whieghtadataly wesogrized. bén partgriarwievenriafar encieortroerntheaving

distribution. Meapwhj] e, when errors of reading data froma code i nmage
duri ng. - decdrRE! BREBIEss e f 8508ra) TRESRCor Ardarin AP ANRY T OBt o
target daéabrgﬂt %%%Hh'éﬂt,téhociﬂ'ﬁ?nﬂ%rﬁé’nt%h&?é"rfe%slyﬂ id Birbl)e sGagle | mage
referring to code conversion table and then a predetermned service my

be provi ded ast an enwirosatent 26480 bl & BRMCTINIIROBLIOA BHRa cbti&.cablbehows an
exanpl e of an adverti senent paper on which a code image is printed
accor di ng t RCHeatglyaeeraNizAde AMSOpWhetde sodR Maydacludre refRrents a@sent paper

phot ogr aphi 1) CRE (ebise: e epa8hif BEOFEa R es ¥pRAETREREAT®: <p ayea

on the | owercopditidrerorahadtine hiddelsafbutpgppird@seslor inpit appx@tldesenent
paper) using an optical device such as a PC canera or a scanner. In the

present ifhvention, a conputer-readable code image can be stored in
recording nedia that can be read by a conputer. The conputer- 1o readable
recordi ng media may be any type of recording device that can be read by a
conput er system such as, ROM RAM CD-ROM magnetic tapes, floppy discs,
optical data storage devices, and carrier waves (e.g., transm ssions over
the Internet). Al so, the conputer readable recording nedia can be

di stributed on conputer systens connected through a 15 network and can
store and execute a conputer readable code in a
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di stributed node. As described above, various types of information can be
expressed in a code inmage using colors, shades, shapes and/or pattens
accordi ngvo 01/8¢5B2 present invention. The code system accopPdi/Kgot/a7ahe
present invention 20 enables to encode nore diversified and vol um nous

i nformation ared. to.the other codes of the prior arts. Further, when a
code image é&@gﬁbﬁ-ﬁaﬂ@—%he present invention nmay include a parity area
for parity inspecfion, ANRlohingCRSEEdDIONcse G8t QEEré%;%tihg frit&mitidrer ence

bet ween i nput devices such as caneras or betweeh the environnments such as
i |l um nati orcompriing:ons, can 25 be easily detected and corrected. Thus, a

nore efficient dec8din nmet hod and apparatus can be achi eved using a code
i mage accordi ng t® ?ﬁl@(ioHF‘@%‘?ﬁ’ 4\ ention. Industrial Applicability 30

According.to an i r i i Par:l L nfor mat i on

t oget her ﬁ\;NI th ta%gfgfg{érﬁgﬁnnﬁ?&nSfla'Eé)[l%%%orgggd&lfﬁp%lI’ga]gtcl)@llérﬁr%dgfébr“é@%or ding to
a code convdrakgrourabbeea, darwhigh idifeent icolors orpstiddesnmed shetied2Zni\O

01/ 86582 PCT/ KRO1/ 00742 the encoded code innge is decoded, and

envi r onment fAXPpRFSaFEIReNdING ondhp captaniobife ﬁ‘g‘m@%tﬂ)mpon generation of
parity errors, so that colors can be accurately recognized. In particular,
even in an environnent having nornmal brightness under a general

fluorescent |anp,2in arkelmaching yredaableocodebbi @ninenyiwieserntwhend in an
environment where red light is strong such as an environnment under a

hal ogen I"anEharagtersat ndmesalsaresnveradyeto gaadnegedprybe expasseddn Al so,
wh h - : . :
i or ecogn eI e Yl Gfed i BOrE £ 3R in, oblbfs B hBIRAR 1B, achi ne

nodel s of ouirpipesapppaémseRchiding)BUvecopdnal b8 germed by28ivith§ befig§582

PCT/ KRO1/ 00742 Wat is clainmed is: 1. A nmachi ne readabl e code for
representi nqurmoma,lm ivertically or diagonally and expressing the divided cells in

different colors or shades.
15
3. The machine readable code of claim 1, further comprising a
boundary line or boundary area for defining areas or cells, between areas

included in the code or between cells included in each of the areas.

20 4, The machine readable code of claim 1, wherein each area or

cell has the shape of any one selected among a circle, an oval, and a

polygon.

5. The machine readable code of claim 1, wherein a control area
25 which is formed by at least one control cell which expresses commands or
services that can be provided by the information expressed in the data area

is further included.

6. The machine readable code of claim 1, wherein the
30 information is at least one feature selected from the group consisting of
characters, numerals, symbols, names, addresses, telephone numbers,

facsimile numbers, network addresses, domain names, IP addresses,
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conprising: a background area; and 5 a data area nade up of at |east one
data cell, distinguished fromthe background area, in which different

col ors owa@huagi&as2 ar e encoded and expressed dependi ng on pPoRK®ROnowm: of the
information. 2. The nmachi ne readabl e code of claim1, wherein, when 1lo

characters or_.nuneral s are conver into an i e to be expressed in
cells, the dit r@rrgﬁoi""scef@?%sr{&[ﬁgmIp§°ti°ﬁ°@0?gag°89m§ﬁ§8@@eﬁut also in
shapes or patterns including a vector line, or forned by dividing cells
horizontally, vertically or diagonally and expressing the divided cells in
different col ors fr shhdwachibs Beaddidenecde rfer rrepdzsaintingodfohatidrai m 1,

further conprisi n@ a boundary line or boundary area for defining areas or
cells, bet weE"R!¥3E" included in the code or between cells included in

each of the area T df'éB&FB‘II r f:chai . rein each
area or cell haza td%gaé%apﬂﬁo any‘?gart]é@é%f‘géfgé%‘?%%ﬁ,gmaw@!cﬂﬁhg,Y\%ﬁ oval ,

and a pol ygmoiorss.sh@ides nacpatternseard abt@mbidtionf theleufrarg, emdéwtfazl and cont r ol
area 25 which is forned b | east one control cell which expresses

C(r)]ngnds or e’@é@%ﬁ%@‘e@%%’%g% t'g%cﬁﬂtﬁﬂt%éh%y‘f@ﬂﬁ@ti% 6Pﬁalti on exprfessled in
1 uhor i n the | ForEfbhEted MR orcet L85t B MA EET RS St ERon tne

ormation 1S a ure sel romt he

group consi sprongleafto deteried whethen coRIre] shadesthPatterripdrescomBihzgidaes,
t el ephone nunbers, facsimle nunbers, network addresses, domain nanes, |P

addr essed? theragh expressed ipctherata oosll hayei beem peapsiilyc @xperssetons
(URL), prot O&éﬁ@?‘ldifﬁ?n%&%ﬁt@ht Bmsinfgrg'lé%oﬁacm ne readabl e code for
nt or : a

representing i I'on, ~conprising: ata area nmade up of at | east
one data cell, in which different

8. The machine readable code of claim 7, wherein parity data is

determined by code values obtained from the data cells, and the the parity

15 cell is formed by a color, a shade, a shape or a pattern or a combination
thereof which is determined by the parity data.

9. The machine readable code of claim 7, wherein the parity
cells for the data cells on the same rows are expressed in the right most

20 column or in a diagonal direction.

10.  The machine readable code of claim 7, wherein the parity
cells for the data cells on the same columns are expressed in the lower
most row or in a diagonal direction.

25

11.  The machine readable code of claim 7, wherein the parity
cells for the data cells on the same rows are expressed in the right most
column, and simultaneously, the parity cells for the data cells on the same
columns are expressed in the lower most row.

30
12. A method of encoding a code image, comprising:

(a) setting up a code conversion table in which different colors,

30



colors, shades. or patterns or a conbination thereof are encoded and
expressed depending on the content of the information; and a parity area
made up ofoat/sdseast one parity cell, the parity area propCT&R0t/007dEL €r M ne
whet her col ors, shades or patterns or a conbination to thereof expressed

in the data g,?éﬁ;e ontent of
the infor rratél}gér%J e§8 g%n&%ﬁ?ﬁ@ﬂ%%%’ﬁﬁi@%gége F gfi‘#}gl m;%%o\?\%%c%ogtﬁnﬁpa“ ty
data is detterr&bomzbwleaxb@eamtafslmlumﬁ@hOmérélstdé}@nlﬁlﬂ‘sa cells, and the
the parity 15 cell is forned ){ a color, a shade, a shape or a pattern or

a conbi nation tH@Bé@“'nﬁﬁﬁ&?t@@lé@@?rﬂﬂﬁéeﬁy the parity data. 9. The

ol I's on the sandcy Sgodr e Triaet e iqha e Bde Rboy&RuT it ah®s, T

di agonal di rieehinga dbéa airéeewrmcéh nﬁa?@wcelrp@%@n@é oFlvidhs/ shubgs ei n the
parity cells for the data cells on The same colums are expressed in the

| ower nost $hﬁ{?e§r0ﬁnﬁtt§}r@§ agersembinaken thafeo2s 11. The nachine readabl e
code of claim7, t he rit cells for data cells_on the same
rOWS are expresse t%pﬂé’prq %ﬁa} f°r88k mﬁnlng%egh%} éma%éq 4 he

parity cell sinftpe dat@aﬁbﬁ@éiﬁt'ab%fﬁ?thé‘?a g@f‘ﬁatacghérms are expr essed in the
| ower nost row. 30 12. A nethod of encoding a code imge, conprising: (a)

setting up a codee}ohtanisgephydita oreladtiaric dddd mnage froml thesmagg®drnOo

01/ 86582 PCT/ KROLl/ 00742 hade sha es or patterns or a conbi nation

t hereof dPe Wﬁ;ﬁ%ﬁ aLgz ghd 'ﬁ%paf@ @ggni zabl e characters including nuneral s
and synbols; (b) setting target data to be encoded; (c) encoding the target
data using the code conversion table and 5 formng a data area with an

i mage fornmed in al3eriBEse ofetiad of slaimHagedereisithpstem (d)painpnises: or a

combination ther eqbtalmng a code value set for the colors, shades, shapes or patterns
or a combination thereof expressed in each of the data cells of the data
15 area;

obtaining parity code values on the basis of the code values of the

data cells; and
obtaining colors, shades, shapes or patterns or a combination
thereof for the parity code values and expressing the parity cells of the
20 parity area in the colors, shades, shapes or patterns or a combination

thereof.

_ 14. The method of claim 12, wherein the target data is actual
target information or position information associated with a position on a

25 storage place where the actual target information is stored.

15. A code image obtained by encoding target data using the

encoding method of claim 12.

30 16. A code image encoding device comprising:
a storage unit for storing a code conversion table in which different

colors, shades, shapes or patterns or a combination thereof are mapped
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(d) setting up a parity area for determ ning whether the inage forned

in

the data area is suitable for the target data; and (e) obtaining a physical

or el ect vom

nosasserie i nage fromthe inage for 1o the data ReEERant7the

parity area. 13. The nethod of claim 12, wherein the step (d) conprises:

obt ai ning a
conbi nati on

%ﬁ:&?diﬁ?'t&‘?e&gini% Ietd?\%r&%!—:-%;iﬁglr@ rﬁme?%]?%ﬂ(?fsgfm%gterns

the data 15

reor expr sed I n eacC a ce

or

area; obtaining padatayameforr@tioaurtfor hecdivingtatdetidita ¢othe ordoded of the

data cells;
comnbi nati on
cells of th
comnbi nati on

position on
encodi ng ne

conpri si ng:
di fferent

and obtaining colors, shades, shapes or patterns or a

andheneasting dhe targepdata ysingdhe vadgcorwemsien falledpigm BE parity

e | i C rs, shades, shapes or patterns or a
( m}aﬁgrtgg@ é){g{_@%%%%om% ﬁ%t&%%‘gbl aim 12, wherein the target data
i s actual s targeta pafigrarehifeinatiorP@sit for @orming argarity afefsr detdhRbingi th a

a 25 storage place where the actual target information is

stored. 15. whelbgethearipeoermakin e daie caeads suitgele faathe taspelgdatae

t hod cl.aim12. 30 16. A code inmage encodi ng device
05 Bredirand

WO 01/ 86582 PCT/ KROL/ 00742 accor to recogni zabl e

for storing a code conversion table in which

col or 55 c6H e RINRBESN Ohit RATOPRIAG agJ_'h icePBPEIBRIrbAR doagr eof are
mapped 31 . I ng

char act er s iimdgedrony thaisageformned eprthedata aredearsd theepartyrare@i on unit for
receivi ns target data to be encoded and encoding the target data using the
8rsion table to forman image to be expressed on a data area; 5 a

code conver
parity area

upon decodi
el ectronic

15

20

25

30

for g7 on ARbhiefiffagbQidboathamBAidd dorfipfidingor det er i ni ng

whet her the image forned in the data area I's suitable for the target data
ng; ar(@)eecsidagianige ifragaandlading @idaté ared orwiiol targphgatac al

code . ,
IS encoded and expressed as an image in colors, shades, shapes or

patterns or a combination thereof and a parity area for determining whether
the image formed in the data area is suitable for the target data;

(b) discerning the data area and the parity area in the code image
from each other;

(c) recognizing colors, shades, shapes or patterns or a combination
thereof from the images expressed in the data area and the parity area;

(d) calculating a first parity value using the colors, shades, shapes
or patterns or a combination thereof recognized from the image in the data
area;

(e) calculating a second parity value using the colors, shades,
shapes or patterns or a combination thereof recognized from the image in
the parity area, and comparing the second parity value with the first parity
value; and

(f) decoding the encoded image using the colors, shades, shapes or
patterns or a combination thereof recognized from the data area and
extracting target data made up of recognhizable characters including

numerals and symbols, if it is determined that there are no parity errors.

18. A code image decoding method comprising:

32
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imge fromthe inmage formed on the data area and the parity area. 10 17. A
code i mage decodi ng nethod conprising: (a) receiving a code image including
a data amwe@oi/sssehi ch target data is encoded and expressSeBCEKRAN0G7ARgE i n
col ors, shades, shapes or patterns or a conbination thereof and a parity

Ui table for 1 he Carua aeicedinedf dRifia s Yl S et PHafi o1y

area in the isasteodetigend fexpressuth astdreimade)inr €sloes)i sHau@sc shapss dvhades,
shapes or patterns or a conbination_ thereof fromthe i mages expressed in
the data ar eRatianas Phecgmhnﬂ@thﬂé&feofgod@cgar&ha@ﬂf@fﬁatyrmmm@weg‘m ty val ue

Fecogni zed MT8TERE ot ¥ AT Repd ™ bitdtie fos AeBRRIBBG o cecond
parity vakue using)diReAingthe diiRdRs and P Pariff aredt ihah8Todk iMageTbi nati on
t hereof recognized fromthe inmage in 25 the parity area, and conparing the

second pari tiforogagh ather; the first parity value; and (f) decoding the
encoded i mage using._the colors, shades hapes or atterns_ or
conbi nati on t her & "%Cé’%%r‘%a'qf?'o%aﬁﬁ% %?ﬁ‘%saﬂr ggttgfms oreg({:prggmaﬁgnt ar get

data made UuphefedieRYMe tMaGes BRIREEET i thBCddtS P8a BPdHERRkPadld Symbol s,
if it is determned that there are no parity errors. 18 A’code i nmage

degodi ng met hod gqmﬁeitkigmramtmeQiﬁmgzir@mﬁeI@?rsms, Q@gegem’egvi ng a
expr esseds ad AP hedcsi $PIEBIGG BRERHbIEoRUAEeS T st CefnagRedn

conbi nati on éd?@,wéﬁéﬂ@f@n@mmgférﬁ@h%% tHi?&&ﬂéﬂrﬂég@h%%te@ TeadNe | MAge
formed in the data area is suitable for the target data; 5 ?b) di scerning
the data area ande)heorpaaliziyg atheacolors,hehadels shapes dr Eatteath oot ber; (c)
recogni zing é:o%&nr'lgﬁor? tagr%%T rgcr:]éle n?éseé) %roﬁlai”eeéorase i%aéae 8g c'art])aatsgsoonf the

parameters, and obtaining a code value for the data area and the parity

15 area;
(f) calculating a first parity value using the code values for the data
area;
(g) calculating a second parity value using the code values for the
parity area;
20 (h) determining whether there are no parity errors, by comparing the

first parity value with the second parity value; and
(i) re-setting the parameters and repeating the above-described

steps from the step (e), if parity errors are generated.

25 19.  The code image decoding method of claim 18, wherein.in step
(d), parameters are set depending on the illumination environment when a
white background is photographed using an image input device, before a

code image is received.

30 20.  The code image decoding method of claim 18, whereinin step
(d), optimized parameters are preset and stored according to various

illumination environments, and a user selects a parameter that is the most
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thereof fromthe images expressed in the data area and the parity area;

(d) setting paraneters for normalizing the colors, shades, shapes or to
pat t er ns voo ors@s8Ihi nati on t hereof recogni zed fromthe codeCT/KRGE0G7H2
consideration of an environnent where the code i mage has been read; (e)
nor mal i zi ng tt\%b oé}ors sFades,. shapes or patterns or a conbi nation thereof
recogni zed 4 feh FaBReT PRGNSR hasis of the parameters, and
obtaining a code value for the data area and the parity 15 area; (f)
calculating a first parity value using the code values for the data area;

(g) cal cul(ﬁg i Sg a2’secoﬁmbpm;]odé irr]n'ageadri]e@dmg; meetihdekotcidien Walwleérefrg'm thee parity
area; 20 etermnin ether there are nqg parity errors, by conparing
the first 65??2@): %Pﬂéﬁ%’?wnﬂﬂﬁr%ﬁééﬂﬁﬁtp qigtripytio of gplarg9nshagdeset t i ng

t he parangt ; | - ' t fr tep (e),
1 par ty” eraaned AR ol o At R R EL TS Bbdtfiined ARG IR LG8

clai m 18, wharetheir weigleted (allies pae aeebenithardfesticed®p el iaBGe@dintte

illum nation _environnent when a white background is photographed using an

i mage i nput deliPeEONpefore a code inmmge is received. 30 20. The code i mage
decodi ng nmethod of claim 18, wherein in step (d), optim zed paraneters are
preset and stored according to various illumnation environnents, and a

user selects a pazanet&icotibahags d’éb@difﬂi?&ieviéé%c&ﬂ@pﬂéfn%%& PCT/ KRO1/ 00742
suitable for his or her environment. 2I. The code i mage decodi ng nmet hod of

cl ai m 18,1 wher ei R FioragrRUNE {&5iqri)g awhda conversioriablers which diffeeant t he
s ascert ai Rera RS0t aPeRit butub R obRin B SR el apBeficcer w i
reference t adcordingaeréeddifigabléichbrddiersi iABludi®y ndmersls ahfBgmgdes odi ng
devi ce conpri si ng:
an input unit for receiving a code image including a data area in
which target data is encoded and expressed as an image in colors, shades,

15 shapes or patterns or a combination thereof and a parity area for
determining whether the image formed in the data area is suitable for the
target data, the code image encoded according to the code conversion
table;

an information discerning unit for distinguishing between a data area

20 and a parity area of the code image and discriminating between the colors,
shades, shapes or patterns or a combination thereof of the cells expressed
in the data area and the parity area;

a parity comparison unit for calculating a first parity value depending
on the colors, shades, shapes or patterns or a combination thereof

25 recognized from the image of the data area, calculating a second parity
value depending on the colors, shades, shapes or pa;cterns or a
combination thereof recognized from the image of the parity area, and
comparing the second parity value with the first parity value; and

a data extraction unit for extracting target data made up of

3 recognizable characters including numerals and symbols by decoding the

received code image depending on the colors, shades, shapes or patterns

or a combination thereof recognized from the data area according to the
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10 a storage unit for storing a code conversion table on which different
col ors, shades, shapes or patterns or a conbination thereof are mapped
accordi ngvo o1/8&8ngni zabl e characters includi ng nuneral s andr/srebai7sz an
input unit for receiving a code inmage including a data area in which

Shabes or pAAIS TINGTSY B HeE GRCTHOFBOIARGE SODRAITY BY K RO
shapes or p i |
det er mi ni ng et Aort it {Hg%rgqgggcbggﬂy%%rdat a area is suitable for the

target data, the code i nage encod cording to the code conversion

table; an information discerning unit for distinguishing between a data

area 20 and a paé‘%tyegrea of the code i mage.and di scrim nating between the
ap

colors, shades, EPMBUEl dersable FeCHRBICh MeHHM: FYr ERAOTAINGt Re cel | s
expressed, i d parity area; a parity conparison unit
f ot oy R R R Fobr B

for calcu ue depending on the colors, shades,

shapes or patter ng)@eting apha catie wonvBesienftabldbomn edignidiftalehr oolordie i mage
of the data area, calculating a second parity val ue depending on the
col ors, shadd@deshehrressr peitetnsor eambinationiieradf ¥e niarRPebACCOEdiBgni zed

w th the f1r8raReiesbla e hE el At nEOPE I SRIST o eviv act i ng

target data made (@) seftingd@rgsteeatapblenhcodagact ers incl udi ng nuneral s and
synbol s by decodi(rég the received code i mage depending on the colors,

shades, dghapes or(@&nceing thertargel siata ngindihe eede sonvesiyniabiel andom t he

tabre. i1 | norasce sife poke WAt s Tadped I sPhitncot cors) SheatRay | con

unit that thgyspdssorsatiths by adohibinatich thereefiput er readabl e recordi ng
medi um for recording a 5 programconprising the steps of: (a) setting up a

code conversion t@setting upa earitderéaios deteroniaing whedherdee imageisszed
patterns or . i i t 0 e .m a rding to recognizable
characters i 'ﬁéﬁ%%ﬁ%h%r%}?%%gen@ri@%pg?ggta’ and
15 (e) obtaining a physical or electronic code image from the image for
the data area and the parity area.

24. A computer readable recording medium for recording a
program comprising the steps of:

20 (a) receiving a code image including a data area in which target data
is encoded and expressed as an image in colors, shades, shapes or
patterns or a combination thereof and a parity area for determining whether
the image formed in the data area is suitable for the target data;

(b) discerning the data area and the parity area in the code image

25 from each other;

(c) recognizing colors, shades, shapes or patterns or a combination
thereof from the images expressed in the data area and the parity area;

(d) calculating a first parity value using the colors, shades, shapes
or patterns or a combination thereof recognized from the image in the data

30 area;

(e) calculating a second parity value using the colors, shades,

shapes or patterns or a combination thereof recognized from the image in
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(b) setting target data to be encoded; 10 (c) encoding the target data
using the code conversion table and formng a data area wth an i nmage
formed | waorsisBes of col ors, shades, shapes or patternsPOT/KRoOv@T: nat i on
thereof; (d) setting up a parity area for determ ning whether the inage
formed in the data area is suitable for the target data;, and is (te)

obt ai ni ng a ph9 PeEl awea, and comparnodbesecaag afibovalvawithihgdirsiaanty he data
area and the r'.te}f1 rea. 24. A conputer readable recording nmediumfor
recording a program conprising the steps of: 20 (a) receiving a code inmge

including a data gfeRcodingtheRntadeeimdgs asingtheosietcdhanss exapessed as an
i mage in colors, shades, shapes or patterns or a conbination thereof and a

parity area fRattedes &ng wompingtia drerepheecognjeed dramdhe rdathearéat andrea i s
suitable for the t.arget data; (b),discecning the data area and,the parity
area in the S Ci'ﬁgg%rge%a%aoh cﬁ'popiné?f’gg'&'fa[?1308€?ﬁa?f§{§ KHYIE9 " shades,

shapes or patdpréalPand sgABBIsNAt iSetbeiheathattABtd AR hOBERE &xpressed in
the data area and the parity area; (d) calculating a first "parity val ue

usi ng the col ors, shades, shapes or patterns or a conbination thereof

par1 Uy val ue usi nghe RFTe Graete s dhermrniiiaTinith dasoi nat i on
t her eof reCO%émﬁefré%ﬁlg%°b%§£gﬁy%5 WO 01/ 86582 PCT/ KR0O1/00742 the

parity area, and conparing the s arity value with the first parity

val ue; ando (f) decidéas) tvbareasindbdingagatasiargande reference arglaadash shapes
or patterns qr ,a conbinatiqgn thereof recognized fromthe data area and 5
extracting tﬁd@'cr&iéﬂr@“qﬁ(ﬁﬂﬁﬁﬂcﬂnq e@lbgni zabl e characters incl udi ng

DA ach e sodk i 4, o SPLETL 0BG Bkl eng, 248 B BT
different colors, shades, shapes or patterns or a combination thereof are
encoded and expressed according to the content of the information to be

15 represented therein; and
a reference area includes at least one reference cell which provides
a reference data for determining the colors, shades, shapes or patterns or
a combination thereof of data cells formed in the data area, the reference
cell being formed of a color, a shade, a shape or a pattern or a combination

20 thereof.

26. A code image encoding method comprising the steps of:
setting a code conversion table in which recognizable characters
including numbers and symbols are mapped to different colors, shades,
25 shapes or patterns or a combination thereof corresponding to the
characters respectively;
setting target data to be encoded;
encoding the target data according to the code conversion table and
generating an image expressed in a data area;
30 setting a reference area in which base colors, base shades, base
shapes or base patterns or base combination thereof for providing

interpretation bases for colors, shades, shapes or patterns or a combination
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machi ne readabl e code conprising: 10 at |east two areas including a data
area and a reference area, each of which includes at |east one cell,
wherei n tweodsdss2 area i ncl udes at | east one data cell in noT/&mro1/007/1 er ent
col ors, shades, shapes or patterns or a conbination thereof are encoded
and expressed according to the content of the information to be 15
represent ed ttheress gxprasged in fiedatfcrrearag piesseesanl | east one reference

cell which provid r f 2f er . ni t cql or hades,
shapes or patter n?eonre?atgrﬁ;t%n@iﬁxﬁsﬁl&g@%ﬁteﬁée)&rtreogﬁé %P%gb%%@eﬁ(ﬁ@ ﬂ{)er Hﬁég n the
data area, tHermed eyens datLlda fvd refefeticerstegf a color, a shade, a shape or
a pattern or a conbination 20 thereof. 26. A code inmage encodi ng net hod

conprising the steps of: setting a code conversion table in which

recogni zabl e char er i ncl,udi ng nunber.s and,symbal 5 are pped.to
different %olors, a%ﬁ\adzrge Egdgh'gb&e 8P089meﬁﬁ§h%q og @8%i2§?wgﬁrq"ﬂer eof
cor r espondi NGricyBthy the haigRe HalSan @ HRECENRIING theSdridristebidbidRY ddf drt 0 be
encoded,; encodriﬁdr%é ﬁ?e tar é%t data accordi ng tgo t he cg%e co%rs?édn tabl e
and gener at iengoding ihedargstpieds swnd thensentayptirgy the, et dest target datadser ence
area in whi cr} aﬁse. Cﬁ@ors, base shades, base shapes or base patterns or
base conbi nat'HBH®t RE Sfj' for providing interpretation bases for colors,
shades, shapes or patterns or a conbination 36 WO 01/86582 PCT/ KROL/ 00742
t hereof expressed in the data area are expressed; and generating a physical
or el ectromi c code28. mage informatien idiggayingomedidinbwhdneindat coder @nagad
reference area. 5 27. The code, i mage ,encodi met hod of cl aim 26, wherein
encrypting tr&eﬂeé?t&éitbyo%ﬁcgdmtﬁ%f%ﬁHémgﬁglgt%\goam%m fHYB 2Bat a, or
encodi ng the jsakgRIssda@t a and then encrypting the encoded target data is
further included.

29. A code image encoding apparatus comprising:

15 a storage unit for storing a code conversion table in which
recognizable characters including numbers and symbols are mapped to
different colors, shades, shapes or patterns or a combination thereof
corresponding to characters respectively;

a data area generating unit for receiving target data to be encoded

20 and then generating an image expressed in a data area by encoding the
target data according to the code conversion table;

areference area generating unit for setting a reference area in which
base colors, base shades, base shapes or base patterns or base
combination thereof for providing interpretation bases of colors, shades,

25 shapes or patterns or a combination thereof to be expressed in the data
area are expressed; and

a code image generating unit for generating a physical or electronic

code image from the image formed of the data area and reference area.

30 30. Acode image decoding method comprising the steps of:
receiving a code image having a data area in which target data is

encoded with colors, shades, shapes or patterns or a combination thereof
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10 28. An information displaying nmedium wherein a code image generated by
encodi ng target data using the encoding nethod of claim?26 is expressed.
29. A codeobmrsgge2 encodi ng apparatus conprising: 15 a stor PQEKRai/007#Dr
storing a code conversion table in which recognizable characters including
nunbers and synbols are mapped to different colors, shades, shapes or
patterns or aNEABiMEGEeANEHIRFIBFeNCEREAIPIE§ase colripabase shades,

e V50 L Rldbel EHARNMAL, AL b ARR (HLALARE ARl 1O P

encoded 20 an generatin I'mage expresse

encodi ng the for prasding dttergrecatich hgsdstoftddtors Osttadk@N ¥ REEES Br balddifis ot
reference area generati ng unitfor setting a reference area I n which base
col ors, base @gaMbdationdBerpisxprassegdedpdetacanes; or base combination

t hereof for providi Lot erpr t es_of cal or shades, . 25 shapes or
patterns of a cong:eﬁggb'%ha%@%i%reﬁﬁgeg%?ae%ﬁﬁl@ggﬁe f%égweﬂ?afmmtgﬁ are
expressed; angbdk ipftR; | mege generating unit for generating a physical or

el ectronic code image fromthe image forned of the data area and reference

area. 30 30. A codrieimiing the edion@rsbede ®f eashrdadli expreseedsineipe ddta

receiving a code ,inmage having a data area, in which target data is encoded
RadEsed O fes e g

with colors, & e reBﬁ?taé‘??isa a conbi nation thereof 37 WO

01/86582 PCT/ KROL/ Qrgting tacbt it BRI 1 EoBahBEBIEDI oI iddhudiibch base

col ors, base shades, baSe shapes or base patterns or bas ion
t her eof are exgnesrseund syobgls,dwi dkarglingthecpdeimageby besesdotoroarsion,

shades, shapes, pr patterns or conbi nati on, t hereqof expressed in the data
area; 5 recogtﬁp%?u °§g'89391”é?§ie?€ﬁ@”&ea¢E&QF%éhQHQS’t ReSIARANCENSPE] from

the code i magmbidglich HrEBOot BRIGAIRE dafa shade of each cell expressed in

the data area based on the reference area; and extracting target data

formed by recogni zabl e characters i ncl udi ng
31.  The code image decoding method of claim 30, wherein when
15 a control information, in which commands or services that can be used
using the target data are set, is further included in the code image,
providing commands or services according to the control information is

further included.

20 32. A decoding apparatus comprising:

a storage unit for storing a code conversion table in which
recognizable characters including number and symbols are mapped to
different colors, shades, shapes or patterns or a combination thereof;

an input unit for receiving a code image which is encoded by the

25 code conversion table having a data area, in which target data is
expressed, and areference area which provides interpretation bases for the
data area;

an information recognizing unit for recognizing separately the data
area and the reference area from the code image, and determining colors,

30 shades, shapes or patterns or a combination thereof of each cell expressed
in the data area based on the reference area; and

a data extracting unit for extracting target data formed by
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1o nunbers and synbol s, by decoding the code i nage by the code conversion
tabl e according to the determ ned col ors, shades, shapes or patterns or a
conbi nat ivomot/ks8eof of cells in the data area. 31. The coBer/Krager7decodi ng
nmet hod of claim 30, wherein when 15 a control information, in which
commands or services that can be used wusing the target data are set, is

further incl UgeaInigablecchasastersingduding nember s gnd siymbads by desedingdbe

decod ng appar NeuEE Y, P, bR n (i< BGarie I R stioetver si on

tabl e in whi cdhapesangrtizahs er aludhasihatich iHeesoidbfre|IBURReS darfagybol s are
mapped to different col ors, shades, shapes or patterns or a conbination

thereof; an input unit for receiving a code i nage which is encoded by the
25 code copversi on,4 abl N d area. in which target data is
expressed, and a ;he:#'er éﬁc‘g&ﬁ% r\%a@%% el meéﬁﬁ'?‘ef%{t [HP"H9e8 for the
data area; arp@gfamrmﬁipm,mgamgbpg@g unit for recognizing separately the
data area and the reference area fromthe code i nage, and determ ning

colors, 30 shadessettimggecods cpaversionstable in woidh restoigoizabihe chafactdrseach
cell expressed  i,n th ata _area based on the reference area; and a data

d
extracting unltUpgIe @@ngﬁ PRY PR AR MaRRSAoCifgrentclghsosh 2
PCT/ KRO1/ 0074ghape8CoENbAdE BRaL a6 RbMatifs! o %F#é%@énaigg ®/Mhe! s by

decodi ng the code inmage by the code conversion table accordfng to col ors,
shades, shape®@ratiepmraspestvely; a conbi nation thereof of cells in the data
area. 5 33. A conmputer {eadﬁal e recordi Q:% medi um for recording a program

conprising the st epatiid target falado e eRrOIEsy

nver sion table in which

A e S e i o
cor r espondi nggereratireg ahomabarepressedrinspaataiaredy ;
setting a reference area in which base colors, base shades, base
15 shapes or base patterns or base combination thereof for providing
interpretation bases for colors, shades, shapes or patterns or a combination
thereof expressed in the data area are expressed; and
generating a physical or electronic code image from the image
formed by the data area and reference area.
20
34. A computer readable recording medium for recording a
program comprising the steps of:
receiving a code image having a data area in which target data is
encoded with colors, shades, shapes or patterns or a combination thereof
25 into an image, and a reference area in which base colors, base shades,
base shapes or base patterns or base combination thereof are expressed
for providing interpretation bases of colors, shades, shapes or patterns or
a combination thereof expressed in the data area;
recognizing separately the data area and the reference areafromthe
30 code image;
determining the colors, shades, shapes or patterns or a combination

thereof of each cell expressed in the data area based on the the reference
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setting target data to be encoded; encoding the target data according to
the code conversion table and generating an image expressed in a data
area; setwongs@sz ef erence area in which base col ors, basepehxaespobase 15
shapes or base patterns or base conbination thereof for providing
interpretation bases for colors, shades, shapes or patterns or a

conbi nati on aRaradd expressed in the data area are expressed; and

generating a physi ramn i i e . formed by

t he data area and E%@'lfa gg@ﬁgéﬁc‘%&ggg %ﬁ%ﬂ%ﬂi@?&ﬁg%@[@ %@%&8@%'@&%@?& ng

medi um for reuphséragrd syPilsDs &) dsvmRinStheGobBenage By th codesiverdiona code

i mge having a data area in which target data is encoded with colors,
shades, shapdablsragrerdioors the dgtammdg.a@lpfm shadeeoshapes ormatteams bhage, and
a reference areg..i.n.which base colors. .basg.shades, base shapes or base
patterns of %&@'@8%@ Hﬁ@ggﬁofﬁ%&b%qlﬁgrtge 7?85%%d for providing
interpretation bases of colors, shades, shapes or patterns or a

conbi nati on thereof expressed in the data area; recogni zing separately the
data area and the reference areafromthe 30 code inmge; determning the
col ors, shades, shapes or patterns or a conbination thereof of each cel
expressed in the data area based on the the reference 39 WO 01/86582

PCT/ KROL/ 00742 area; and extracting target data formed by recogni zabl e
characters including nunbers and synbols, by decoding the code i mge by

t he code conversion table according to the determ ned col ors, shades,
shapes or patterns or a 5 conbination thereof of each cell in the data
area. 40
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