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METHOD AND DEVI CE FOR GENERATI NG | MAGE CODE AND METHOD
AND DEVI CE FOR DECODI NG | MAGE CODE 5CROSS- REFERENCE TO
RELATED PATENT APPLI CATI ON Thi s application
clainms the benefit of Korean Patent Application No.
10- 2005- 0105065, filed on Novenber 3, 2005, in the

METHERS AL RYTb 1 n GralRFR gy 1 G E NG et ifob ano

reference. 10PBMIBERQORDETODMNG INASNE CODE. Field of
the i nvention The present invention relates to a
nmet hod and device for generating and decodi ng an i mage
code, and nore particularly, to a nethod and device
for 15 enerat| ng an i nmage code a di rectlon of whi ch
|s ¢E ARUR ATIQRY | on

0 l~F O
Qqﬁeﬁ%’“"?‘ on Qs e B H?%’é ‘é@*fﬁa‘*’é%@s?%. Rraiin No
10- 35505?@“%5(1&5 Ailed oNHovRIdeeros, BoQiidithg Ksoreenvinisdectual Property
Offi%%,gtﬁgl%ﬁéé]:%ug% gf %h(fg %go%rétgﬁ %?élé I!fﬂ&% gnté rrz]et b){ ref%rence
code by neans of a camera, a scanner, or the |like have

been researche ' a radio

frequency i dentr‘qf(ﬁgétﬁ Eﬁ?m&ﬁ%e like is

used as a means for designating an identification

nunber to an object and recognizing the identification
1. nurpRld of fe IBBeRfianqui t ous conputing envi ronnent s

bemﬁeﬁréﬁhﬁlrﬁ%hﬁé‘ﬁ'rﬁlﬁteé G nfeIRP afdNddfce for generating and
mass- produced, are inexpensive, and can be recogni zed

decggling Q| iMageuicedse aiey Mose shashcwarly &elg unethod ek device for
gen%?ﬁﬁ'%déﬁ‘ﬂn & 808 & dﬁ‘é‘&lo@n‘:&m@bﬁ‘% ¥eér’5ﬁgﬁe%ﬂ%§1t any overhead

C attention. In order to recogni ze
suchn@e diczbtion dnser galtprn desaid agnnnnnalu@hreﬁgemaandm meetBod and

d on a physical nedium
devc% 8?H§§9%Egd @qﬁ'a@ q%gr pattern in the searched
i mage, and extracting information and error-correction
i nforma rmed An i mage code shoul d
2. betgeéﬁ 4’1%(11 t?é%ﬁfe&{‘;‘l mage i nput through a camera,
et Meth@d.{p@#q:ir@lrlﬂh‘\gdﬁfseﬂﬁde Ra@h*e@p@ndlM@lt@f‘a @abelt® recognizing a

gco gnj zed an i rra?
one-dimensional bar code or a two- dlmen5|onal image code by means of a camera,

a scanner, or the like have been researched. Recenily, an image code, a radio
frequency identification (RFID) tag, or the like is used as a means for designating an
identification number to an object and recognizing the identification number, as
ubiguitous computing environments becomes more pervasive. Image codes can be
mass-produced, are inexpensive, and can be recognized by a multi-purpose device
such as a cellular phone embedding a camera, and accordingly image codes attract
much attention.

In order to recognize the image code, generally, decoding including searching
for a code image printed on a physical medium, recognizing each cell or pattern in
the searched image, and extracting information and error-correction information are
performed.

An image code should be searched from an image input through a camera,
efc., a speciaily defined pattern, which can be recognized as an image code, is
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applied to the i mage code. For exanple, for the
recognition of a rotation angle and a pattern of an

i mge code, a guard pattern is used in a

one-di nensi onal bar code, and a finder pattern is used
in a tmo di mensi onal bar code. The decodi ng of the

ool KRN et o PR e At bogt b8 S [ agle and
a p@t&&nm‘f atnhma@bcccdiena@aw@httemgmseddaa onesdiammisicardl bar code,
e rectanqgul ar finder patterns |ocated i

r three .
andua gRG Pata M ibed i & fuoSHusrIA O3 t0des Tae Jeeodipgeof the
:magé cBBeld SékiormaR Hyed-aiRany i Saldrd. bars located in Ieft

and | ower corners of a rectangul ar code are used. We
a maxiheosese wvhgipl aeavicly @ﬁ@@n%ﬁ @ﬁ)t BPHR.| Whigheds ame of the

two}g%ﬁ?ﬁﬂf@rlg% le geé |s]ag){)ﬁ%’t# Hé@}é%efza l%gfmgﬂfbéél%g@s located in

thregseainers are uShd. phitthf( easeivdere m daga caatds cade is applled two

neidsitb il g JRRReq I L A Aler By e, piisERoutar code are

usedi sWhemd ageidodetidhapplidue apspecial patteindotate @natid @dnten called a
DUISHE 5, GrbRHe WORB T O S,8PRlgn eRlsTa TS B4R code s

useguch as a dot can be used. However, when the dot S
damaged or | ost, the direction of the code cannot be

detT@@t eatterps, used ipothereades alkeflifferrnt jarghapg ard size and have

merﬁglaﬂﬁgﬁi‘nérﬁs ' Wé?ﬁé? tﬁe%ﬂéﬁ%t [VieSa b@mﬁfonddléé‘c?\;dn e in that the
detection capability, a code ratio, which is a ratio

pattgfng skoughbgnaddsd innd §f’ﬁ%tre@iﬂn ta§ @hoﬁer@@adf Inerdes i@ decrease

the ESQF%;&PT a%gﬁﬁﬁeﬁﬁ%%%&@g%élr%g{%ﬁ étuﬁg%l% rr% SJSJ‘? gan be used.
Howeveexwhaottad dotdstdematiedot ilest, dfe dhectioragk thendede aannot be

detsiiodl o e ekl BPER e Batido B ER AR 0 Wi g HaPsbreristio
of dlﬁicitiﬁly dg&éctt‘t@d Gréapatiﬂleylt,ka Lt_t'l‘.lde?hmlloa vdye(‘.jﬂ i< a elﬂmnlf:ialﬂme(/j amount of
. che . rally, in wo- di, mensi onal code,

infoB S feibte SERIHAG P del tasidh. o5 BebiiBeen. TBiS biakig tRe iagé code
inef@éider to increase error tolerance. In addition, a

Bose- h h B h I
ook oo e et Lo S MR L g

codb4RNbe 980(% odf?ﬁoﬂnaﬁﬁirh%deﬂ%t&%y%dééﬁdn@g‘?%%@sb%mg an
an | mage de, the direction whi ch can
errcmepr@c:ee@nw matblod auwgh @ﬁeﬂh@&"dYSm@thQﬂs & @'IQCE%Limorﬁnd a cyclic
redurjlcfh‘?\%k RPaLER" NcRle) Wit hG"éng}d"Ig n OWe hﬁ@g nsional "@ode, a
present 1nvention also provi des " Bt hod and Gevicce
Rea‘choIdermdalggrlmm ismagprl Gwdmnoadingoiot ordely toinerdasaderoor tolerance.

i 2Bl oS ThauBSAEERS I FPGHLARRARMIEY 470be yeee.

a comput er -readabl e nmedi um havi ng enbodi ed thereon a

conmput er progr a&i&@&%m&ﬁ ating and

decodi ng an i ma aspect of the

Pr GHeriresditemidritn ﬁré‘\ﬁﬂ@s hSméthod iafedie¥icdersr genérafing an image
generating an i mage code conpr|3|n%B an encodlng uni t

COdQeN@Q Alireq 'hqfvwh'ehn“eﬂ%PGn‘éqﬂePWQg@’ 9‘“06?# iQy&f e}@gi such as a
dwe@ﬁ‘&r‘n ﬁndé‘rfp%@m bro\ﬂlltl‘) BGh 5%519;\,@Fhéa%ast one of a letter,
number, an 1 nage, and error correctlon
i ndesnenmesemi lfm;enmmr a@ot proyidea @meihoqi rngdhdeviessifier decoding an
. f o) (0]
b ANy, SAGOHL ORI BT QURnAR Sl LaoITRY oo
correbngetarbdiedebasi c
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10 and error correction information in predeterm ned
regi ons, respectively; a decoding determ nation unit
det ermi ni ng whet her the two-di nensional inmge can be
decoded in directions which are different froma basic
direction of the two-dinensional inmage, respectlvely
ngha code eneeli1 fio sumrtw t putti ger | dium h
i AT DALET T glsd Pravides & eaimPderdPadabe fngdium having
embathge tlenden \aheomputee prdgramffod treoetttbd of ydeerdiing ahd @tgoding
which 15 are different fromthe basic direction of
an iMageSRsedi nensi onal i mage is the sane as a decoding
r epechrdiy td &Y¢ aB5sdt Bf tHe iekbANnvarition) eHerd & pbvitidd a device for
cannot be perforned in a direction which is different
genpraimgt han b A¥AgE dicodet | MIPrising:  a c 8nEPHid t dndinogen@rating a
C . o p " . V
woSRRoRl it gf?ﬁgﬁgga'ﬂp%%éé@@ﬁow'@ms@e@.fnﬂgéﬁ%@one o
lettererrenatmbeg a swwobal] msdsanmnaIage.z@ndnalger leprreciitin inieimagion for

conBE5 A 158, 0 " e 380 O i, i

informéaiormand dhe fewrorcxmnreeuom mgformatént, and dispbsingpase @ncoded basic

i nformati cod t he nfi. ed.basi ¢ i nf.ormat i
and, ion P B I BURRLAIT I A R iiRd Bepioris, deeneLgalng detoding
detélhﬁnﬁltﬁpﬂiﬂﬂdbt@ﬁhml@ﬂrhgﬂfe@lth@ mw—anﬁerwbnanfmagabaﬁrbel flecoded

dgl){‘i_:]edet erm ned regi ons, res ectively Q(féehe det er m ni ng

in dijgelionsrwhink aredifigreniion aSEBd'f‘?Féiaﬂ fyeo- QWQ' H{nage,

resﬁécﬁl%ﬁ/‘ 9H§ aV@Bo%h Eiatti L6t 8bfputiiRing. t%sdlﬁleﬂblbﬁﬁF |'n%e as a
|nen3|onal I mage, respectlvely; and

phy@@abgrt elentgornlh éMagp cateravhenon sesulinefgiecading Iﬁﬁyguc&@p igrgs which

are ?If?éé%lﬁtoﬁ;%@ tf\}\ﬁiﬁgﬁlccd?r‘e%g%?gtrf%n ?#ﬁtﬁen@{en@ﬁﬁﬁ’éﬂgg the bl as a

decddingoesulh farfthe Hastowdiretitioansi wheh desadiegicannhtbe pedormed in a

d the. ' t wh
airefat i 8 alfat s S e BRiRBP GO oG 1 octi on wht ch i s
di fAceordivig to amotier fspsict ofithe giresent |nvent|orAdbewedlmgrdeed a
metgpa\ﬂl?er as ect of the esent |nvent| on, there.i

gege |&g\;}rb|énq;g@rc &BW% sing: ?)a%@ tgggatwo -dimensional

imagemyr dowifigari ngl?lbﬁsﬁg Wbﬁﬁ&ﬁttonUHblhdlrrlgCeﬁlle/asﬂ @m@ mfawgnéﬁlal l’mmber a
or électronically represented anp in

syw&mbe%h% gNRGAR, targeREi GRgracken m{a@@at@é\d‘er Pﬁ”%%IE]Q af eror in the
basfcﬁﬁﬂﬂﬁ'aﬁ&'%" é%mg hb %nngfm@d %a%ﬁﬁHfotrmﬁﬁbﬁﬁhH @ﬁb HHbF correction
outputtin r esul for a direction for which
lnfOfrnetlcubcarwg ﬂ@pﬂeelglwehe@cheé pagie randuetser cofreetionoingormation in
prold AR Rl b R0 e iR 8 pldrensiona
imapheae badexmieddaaﬁlracirmshwtjlcbfarelehﬁﬁiemtqrmn d bagje dtrecli;:’»n of the

C ri.s.ng: (a g \
wogf BBbHBhAGASP refEtolCa RAERUbY 48 soicippsony))image
as detgsicalgort bleclrmgemagde:ode \ehmharresalgnf zlabd:dang in the directions
direction; and (c) out deco res far
whigh RERITgnY P aric s s PESdmENs ot taiagedh fe same
as AYeBSHingre /I F $hd bQéR: mamort e witstdéso @@m:tl erformed
each ditrection, 10BRI EF DESCRI PTION OF TH
in adieectionR whickrg diferent frasathe Rasiadiledi®fant ages of the
pr AR h¥ ided
eatr PRI MRl hoec T pra G ananicrh (fe,ls provided a
deviget forr de@tbma@rt tmage cmdteacn@arlaﬂewanggde rinpii gAit receiving a
phygfcg} My é{'e?e&rﬁllcoa rrg € co%ﬂ{gfs écfié ga&e r%o@g ﬂﬁﬁf%% dﬁ@éoqmg unit
deooﬂlngheepmagerwdenneach gecognizable ﬁir@:tlofm agdaa rHsalrsefaction unit
illustrating an enbodi nent of representing additional
i nformati on by using an addisti onal information cell;
FIGs. 3A and 3B are an enbodi nent of an inmage code
according to an enbodi nent of the present invention;
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20FIG 4 is a diagramillustrating an exanple of a
nmet hod of di sposing basic information and error
correction information used by an encoding unit;
FIG 5 is a flowhart illustrating procedures of a
thod of generating an i mage code according to an

out§RRRY 3 Tetbeo bl R BT K Ml g tncesinagesut nés fe eas

numimraﬁleln@r@fromraigmg:méeregﬁlaszdexroﬂiedg)yttheaieceairhgainnnent of

t he ent i nvent di agr , .

1 TARDFRAY g dhali nagiest Srtng eSaRSBVBHAT A8 is-pevided a
methBdi &f *edba@falni inhaéﬁet rcablengorapnsm@g@a)cmlwﬁg ng pH@ically or
Reed- Sol onon code; 7Cis a flowhart jllustrating
ele@rqm@aﬁlade@wesee@édm@@eawd%@@ndaa@ (R)i grpogiichihe image code in

eac'ﬁer%@oﬁ%merﬁn“e‘&ﬁ@n a@boe cﬁ@pﬁtﬁn% Sace IqTFéésitQBr .TarH?rectlon for

_pr ese I nventi on trating
whigl dheldecoting restibihasdbie lpast ey ohererseirameamong the results

menory, which is incorrectly

decP@%@EE?é‘Lé@H”é‘ﬁ'Sﬂ FI G 9is a flowhart

illustrating a nmethod of decoding an inmage code

according to . Xa venti on.

DETAI LED DE E o Now,

ex ey albd\!eeﬁh@(bttﬁ@*nﬁeattﬁés tand auv@sﬁgeslrﬂvmat presem inbedtidbn will

descri bed in de a|4 Wit h refereincet t he acco an %
becgme megR apeaieal by descrbing gt e @VIVI% nﬁfé éere f with
refétENEE R the'atdBREd afdwilgsin WiBie code

FIG. 1 is a block diagram illustrating a device for generating an image code

according to an embodiment of the present invention;

FIG. 2 is a diagram illustrating an embodiment of representing additional
information by using an additional information cell;

FIGs. 3A and 3B are an embodiment of an image code according to an
embodiment of the present invention;

FIG. 4 is a diagram illustrating an example of a method of disposing basic
information and error correction information used by an encoding unit;

FIG. 5 is a flowchart illustrating procedures of a method of generating an
image code according to an embodiment of the present invention;

FIG. 6 is a block diagram illustrating a device for decoding an image code
according to an embodiment of the present invention;

FIG. 7A is a diagram illustrating a parameter of a Reed-Solomon code;

FIG. 7B is a diagram illustrating an image code using the Reed-Solomon
code;

FIG. 7C is a flowchart illustrating a method of decoding an image code using
the Reed-Solomon code according to an embodiment of the present invention;

FIG. 8 is a diagram illustrating an example of a color code including white
eraser information in a memory, which is incorrecily recognized; and

FIG. 9 is a flowchart illustrating a method of decoding an image code
according to an embodiment of the present invention.
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according to an enbodi nment of the present invention.
Referring to FIG 1, the device for generating an

i mage code includes an encoding unit 100, a decoding
determ nation unit 110, a code generation unit 120,
and an additional information configuration unit 130.
In addition, the decoding 10 determnation unit 110
includes an inmage rotation unit 112, a code extraction
unit 114, @EjTMhEBrDBSCE{H%'EIE]MQHJﬂHE INVENTION  The

encpdi ng uni,t 100, cqan u basi c inforpmati . )

© oKt (ko S Qs of the et e TRY yill be desoribed in
detﬁvmﬂ@kefemdewthemmmg}ur@méwmgees error correction

i nformation used for correcting an error in the basic

i nfFéFnatis GhblIaRk d&’élﬁ%'?‘d{"é%rai'ﬁgt%‘?\ﬂp‘?ré?fsg%??dﬁ“”%@émBQG code
w mati on and error
accgorreicoi?]o%&lﬁﬂ @igrrrllttatg%h%qgg dtﬁg\!beggllgp}g t he encoded basic
i nfRefeninode Bikd briher dedes det DenerRRn® rAfatmMage cAd®drelddes an

encbamg Jfﬁllt ‘\I/ t‘i’l?1 Qﬂgcﬁlﬁé’gﬁ?&g’f%ﬁﬂnﬂﬂ}l{ £90 0% ode generatlon unit 120,

or Net1 on
and auaadgiti¢nal animrmdhamremnh@maamaﬂmr 130, | trag!ddttlonprtlhesudegodmg

oodddTHO5aF 195 00855 AFRLE g ) 39208 4B Bacton

114$had|angarrd®rchgdﬂtnmgaaﬁ|i1ﬂBgure pattern, or corrbl nati on
1ighese el ement | n ot her vvord
i nf

ErR{tGoging wyut i%%rmgq,@ﬁ basic in grrgagqow%seg of at least one

of éffétié?r a AUABEF,, a YR, andesi fhagd)aams teohfigirdBastrorOEorrection
i ke |s converted into a color, shading

InfOHnatgqn wesd, fof i cuesting A gFrAr B rihe s IPBTAlign eREsgenerates
twoed[ﬁgﬁgbﬁalag‘ﬁé’qwéjtﬂﬁg E@ocﬂn@rtﬁg #dér{ﬂ%ﬂa%d besieinfdLioANEnd error

I Spose asi c” 251 n tion region.
corrgigtiorerintarmatien emd shsposingr rﬂm i gneodedi basie slnqumatlm amgd error

con%\rc}g rJ|1 gﬁ&‘?naﬁ%ﬂ élk?nf&erh r%reébrfécﬂa?] %%orﬁ respectively.

asicin or mati on reg
endbai hmg;lcu mfd)rrrmmndegmrlséoaa’ned ar acmedetermmedcmea of an image

corigPisii R iRok ehice, TofapAne ey Efafs M baste lntormation
intoed @mmt@rnpm?@chm?gmmgm@nms;m;ure qnm*te@nm, drivwmbination of
error correction infor

thege, RIEMERISY di g OF aW© o@?n@ﬂ?‘go'fn??rmé‘?‘t'ﬁpe%ntconﬁg which is

dis;ﬁlé‘%’éﬁ‘teﬂsoﬁ iea¥r, f sirhbe  dyRfdoildepédialaddarab@natmage, or the like is
rmation region together wth the basic in ormatlon

convegedintariCelRb ShRFing. PHeHEEEs.Jigure AR YroqnERinahion Af these
elefi6h@! 5&% ﬁaﬁné‘tprgaet@f'mﬁeﬂ‘ c‘iﬁ% EHE andNis s 68sdd fh the basic

basic regi on and e error correction
mfon'matwmmgl@h region are overlaid so as to be displayed,

I ,
glligls %grré@‘olﬁofn?%ﬁa?ghﬁg ed?ig% dfoﬁg‘{eﬁioﬂ gﬂ% -image. code while
beurﬁg)rsdﬁam:tdd ngom mdox@wmpblr@nme(dam uﬁ’fatrea’ﬂorAppt;wnat i dnd the
titl,ed "Mthod d
enchiingge e 480 Copyars HE eudEbaRs BRdoiheliy Wit 4 PRt LBhing o
coldrD shhﬁlngﬂbﬂghmt@§§ fl@rﬁpbhﬂdnoforobcmmﬁam bhehsf? bleh@nts and
recognition efficiency in.rec in e i mage

disigsgs TG CRREIBCOoR QPLing,aH o8 ComRBIAT IR BRBRN (PO us ad

Geﬁ‘?{eainllége %U@%l&&frdﬁ@rtroe&ﬁ iAboMASNGI Bl bresafinveRfbn may

by encoding t error correction information is
furtbersipekicle am addlﬁlﬂbaldﬂfﬁéﬁ@ﬂ@'h degiprdgaethar witht e frasieinfermation

regRdafi§ GRY! &ifor! Som&dibRT IFtmalioH YebonOT A detailed explanation of a

mixed code, in which the basic information region and the error correction
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10 synbols, which is usually 1 byte conprising 8 bits,
and accordingly, the capability of error correction is
represented in the nunber of restorable synbols. In
ot her words, there are various designing nethods for
encodi ng, and various aspects of performance can be

infor MBS RshidtY akks bier A8 samsr e atsgla@eal i@ru.&gos”@i ihqdorehﬁ Patent
addi tion, the nunber of bits 'l when usi ng

Aprligatien ddere 2095%23%&'?%&/"@@ “Cade oanql nMemp@id.amg Device for
EndoRfiRy fiel Glhid HHAKGRER Pifert AdsREARI Ao ! cﬁbeﬁgg%croz fitled “Method

basic I1nformation | s four
ancolPevibé & DenodingddixedGodedl | s, the error correction

| ngrg Hgtdagg dWH§ g%@%{%ﬁ %yd@%?%& gn@lﬁt Elﬁa% ﬁg%eg% MBHod of

disposingetHeeck|lufer agmgllneemgmmnoefﬁmneMy mnrelcngmlzmigtthemnage code by

one., The paranet er,s Ree onon code
medify ot CarBr P (e Siould By URgdn GERaRIY AN 81k Sereectign code
whibh S8 0fdoabred sy bﬂéd)ding rtﬁéféi’?drl @&r@dli@nt Peoreiation is disposed in a
correction information into cells is illustrated in

tworgiggengiongiy Enage én j yrii§eol 6als. i andi sigcgriag isopardonmed in units of
sy B, Wfict @uﬁ%ﬂ?@ Bg}cﬁé 36091fpr|§*n Cﬁ bi?é’rarn%icédcﬁméﬁ@yl t‘ﬁeacﬁgablilty of

square Is nal ntai ne rated in Fl
errqioevectiol ISefeptﬁseﬁtﬁdrfedlﬂe lnrrﬂ;)yrmbneﬁmablerwmb@we Be ctassvords,

el ARATIRIE FUTRELe o BERERD 6, SRS Rl o

perfoemanes camoe impravied byasing & approatield desidritg méBjod. he

code one nd the abl l.ity of error. .
C o5 adifif Be xh ek og B pbPEoIFRRER L4ihb b igr CoiRlis an important
factiok Iimehd;caineg:l ”|n rEgﬁﬁ taB%n tnhmgdh obdy asdiustratedainvEld. lamlwhen the
r S, Sha an r.a rizont err.or
basti TG Ry Clih QLR &Y PRI P AL VBB BSOS fgus tpls, the error
corr%‘&t-i@rﬁ enfofmatldnUinklLabs dwb sytels, M MRAR4EM-Soltfnon code is used,
tol erances for the 30horizontal/vertical errors becone

the iyEbes gk symbols whigle famRe icREgetedowing Hie; sipritcappelian Hyornation
is og. .gmrﬁe Brdnfitetd df8he 'ﬁé%l’:l Sk gﬁlcaaerawnsﬁ&%g i$ F'IG' ?A‘

poftion of the inage co
gr d\spad exaniple,us tmethed df rdispasinga e bascnufmmlm and the error

cor%\éﬂgr? llrﬁoﬁ"ﬁgﬂl Cl n'tcp?:ﬁ IQ% ﬂﬁgg?%ﬂt H ﬂéu fr 4 egn th¥ Efnége code is

desitheds soa& t@ lmprmee thearu:apabllmyonmenbalcoewelcbon onkuler | Bguare is

f t . det t
maip B asdlusattd PRt el rkr o atishad smpis of the
codgyoédmm@;nmdlfmm amohggrﬂﬂe cs?mbbt@hd@mﬂeah lb@t retrnmémred as (9,4),
| ecC re specl C , e |1 e rotatl,.on unit,
andihs el OF REOF BB IR as TS .| 1 das Genersudts) n FIG.

4B,4ReE c68¢ BEtdiEed) (‘I'zt 4 1Qﬁd 'tﬁé é‘apﬁﬁb’lﬁ}?bf @ffﬁor éﬁﬁr‘é@:ﬁoh $ecomes four.
'different from di rection

t wab dhedf) s94e ||[l|aﬁ§§3éed it FdPdepB. ﬁlaﬁ tcplgrqngeb‘gr a veriical error is
smaIRE AHN P4 her m@%@n&‘ €. Arfd éé’&rﬂhggg\ﬁhé’ﬁ‘%e éﬁﬁE&Q%‘é @fouped

I mage | ncluding 5x5 cell's can be
to fasmatei equatier @Bt illosksatetl @0 FEGr et armBG’rBje@weeMeramceamr the
. unit 114 respectively
norg e fe o S BB F IR RAE 15 the 10 bher o
i nﬂMhemtanonna@glcode dsdnputeberusorg aocareerta on the like, much data

orrmtlon r n fromth ot.ated t onal
distpfhigRe S2iuss T P 5o  ReTEon 5 the BB HAlE. 4 AR Symools are
grogsed &s ilvbeateten FIGPPES théxﬁhnﬂﬁr lo$ spi@bslsi dontacting ehdadye portion

i nformation region, an ght d |.ower 4x1
becgaiesdiveoH: tqf&'a?ﬁ@ﬁ“ﬁéa’m%ﬁ qighy @&tna&d iPHFIGr b Sras 10 remove

region, respectively, as illustrated in FIG 3B, the

code extraction unit 114 extracts codes |l ocated in the

| eft 15 upper basic information region and in the

right and | ower error correction information regions

for decoding the two-di nmensional inmage, respectively.
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However, when the codes | ocated in the basic
information region and the error correction
informati on region are extracted fromthe

t wo- di mensi onal inmage in a changed direction,
i ncorrect codes other than original codes are

an 8MiFoRFictflalldidy ocdlriRgladter.t he decoding inpossible, but
I n _sone cases, the incorrect codes nay be decoded into

i ncldrer @qudm qggrmmatlon unpig d 60 @etrgminest wizetber e two-dimensional
LR nd B IRFA Mg L el RegfBg a1 o

t wdViakienmepagdiitoadly, theadeadsy rotadioooddt a4 rratates rihedivo-didménsional

imeprasH e they PicrdtR BhTIBRUR"E nhEREE st i §eldtg from a
baght d@éctﬁ{hﬁ@fﬂhggwformmeﬂlélénalhlgfdéﬁl \rrJTetdmrfot) hEtcr> Et:felr Kc;vrt]tegmﬁed For
XTI MDA RO G T ege naaUB Ao B8 el 65a b dpcognized

in réﬁﬁlﬁﬁ@?rb%dsﬁf%@g‘réﬁb f189'dé@ree'§06r g¥@dBhRes! he
i nf.ormation, "ww colorzip.cont, is encoded in the

bashhe q;(?ﬁeo?)ﬁ'fﬂc'“@'ﬁ Uf‘@dﬂ 6ﬁesm'vﬁlyre§@apt5 qqd@ﬁc@ér@§ﬂ@'?ﬂjng to the
bas ﬁlférﬁ?cﬁl%nqggi%n'dﬁdathg ﬁﬁ'tdo%c@brfl frﬁér‘?ﬁﬁtloﬁ 'tﬁe rotated

rection I'n enco |ng correcte ccor g
twcrcdmeneloealr onager r eet ewnwdm Botwedumensic@ risege of x5 cells,
I
wh@{ Palflt " érgscll&%nd‘é{ﬁsﬁ:#ggtgal%nthgsoashc Wforma-{gﬁﬁggqo ! ;aréc% r|grﬁ'td1x4 cells
ancbkomr 4zb celdes:d:ormhtuteftlm emoi corrextion dinfspossianh iegion, respectively, as

B8 ) RS S0 R By Sl Hef i o

upﬂﬁ@a@mdhifoﬁﬂhiltﬂmeg%ﬁﬂéﬁd rethentyth @htBswer2drrér corgRtibn information
Wh'Chq‘f@ odi n fro at | .east one dlrectl n different
regiang ek edypel PB*HO'&%MmBQGpr@PP%? W8Y: and the

deq@&lﬁ@be\fawgnltﬁe%cﬁd‘e@r RBAteb AMHENBagE iidfoRfktion region and the
information, and 3) a case in which decoding from at

erroreapstechipr Indonmationshoign fare extracted fiem e twasdimensioaat image in a
ch e{ﬁ%@d b&rR&bhO H&%ﬂfcfa REqLHREC feed ?ﬁ@lﬂ 8b§e§ hee SAIBICRR thus

5or1 gi nal ormati on. eneration
mabngtthemogdm@rmmss@iej bj.utxpmcgnacpag@tbaung@rrect codes may be

dec[%lqgaﬁﬁﬁnﬁc%nle% i%Qde for the two-dinmensional image in

cases 1 n it is determned that decoding in
anyAcd:ochnQ!y,oihecbrfcﬁremmkmgrmnm 1 t& chedddsonvittherctheosodes extracted

o GRS S o535 USBL B o

extenen Lpitusiddrd Becaues. eXrtHeaMcﬁdwﬁeﬂsmriahﬁn@gé Micludes the error
correction information_regi on, and decodi n i n at

corfestien 1’896“@!%@(‘F’&?°8@$§%e‘%? 911 ek g AiYtcl 1 hacks gphether

thecé’rPor%uﬁeécfo%r ERfhcted dohh ehe aﬁgleaﬁfovmbﬂgn Irég:bhebaiaaﬁs ¥rected
the original information. The addi ti onal

usingther g erasted if@mr’fhe icHer @ﬁfr@dm nfc@fﬁ\a@@@ megion. For example,
the! |Hfo%5@6d ORAedIBe: ﬁ%ﬁrﬁ‘:tlé SRcted iRGhE WRsRY | Qﬁ%hﬁ’&ﬂesglon and

using an tlona Information c
a redudt fmmdacnémgutba d#magienagde dn aadingictiono differgntriepn esleasis direction

o Bt TP R0 AT BB b g e
incerretitmesitraonvalid Sweread ‘_‘3‘3”.om the basic direction is

Ok 5 BT B AR, gt g oo
corﬂﬁ;*ﬂbh o hatio srendéporedin peeddiguinéd ttatiohd cddBe ddmified into

code generation unit 120 generates and outputs a
) 3 fagR Mtwhieh; drerduody & Wéefg'eauc{'f.f%ﬁai fr P’F?f%lgﬁgﬁuddfﬁc@%ﬂ pannot be

7
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An enbodi nent of representing the additional

i nformati on by using the additional information cel
is illustrated in FIG 2. The additional information
configuration unit 130 represents a reference
direction of the inmage code as a 25 predeterm ned

perfoPhBh; 2)°§tc¥a§é P‘nowfﬂcﬂ LHe%odi'nﬁthcﬁﬁ at R f Bﬁe ot rE@tchrPdﬁfQ%nt from the

addi ti onal rmati on ce or |n I cates a ange
basifi diesstipagan rba/wﬁrfﬂﬁmedc@rnd &*@tdewdedwalu@es dﬁfeéerdtfm thedoriginal

infomgﬁ?ﬁﬁg%eaagg%é&%ﬁ,en bvﬁ &ﬂt : ona I‘nrérgﬁ &ntg(elggﬁ Bh& qﬂiljegﬁ&rg%ifferent

fromttmaf bagic airectioruesr bel férforepede aadtise decedd vaiue is the same as the
| ormation of the image code using a direction of

Or'Q'r&f'gPQ”%}Oonsed in the two-di nensional imge or a 30

di speséddeogerdraidn Qhit 1Re densifies @h@rdwm@ra ﬁl%}sllcaiﬂﬁd electronic
the error correction information cell.

Imaapﬂ@éﬁ.f@whpﬁwer%lﬁnﬁﬁn@k'maﬁe In ﬂﬁa;@a%d@ VY'ECW léb?r @%@H’f"@&d that
decBﬁ!n@Qnaa &Péb?lbh'd?f’fbrgﬁfjﬁém%etﬂh% cbéﬁéfcﬁlohr\'fa?{nﬁﬁbb%r@ﬂﬁed by
the“erro correction informati on cel , t he
the mr@s@beckm upitdde, that @saﬁ_he §ase whese ermaroBattipnoernnebie done
oL R Bl SRR Sl PSR HEH A rcojon, ang decoding
in ausbea'sg oae diietfi@r dmﬂeremtémstha basmﬂeltrlaotcbn d:%tere Parfosnea, and the
ing to an enbodi nent
decHied NalE T UK st sR MY ofidHE ARFRRAM S 0 20 Floodi ot
i1 ot aa@n@mmnn}gmﬁﬂmmafglﬁm hett 150 g@mehsaﬂs rafoamation on
e CO accor.dl n to an odl jrent o e pr.ese 1
the [oBiRT ghiheaier enSis"aLHEE DX USi AT, S tioha) P aaliogycel of
the 2f¥b-EiMReridr ifRigee &F | fdtifidHzMy "Rl drOsbrAs eth@nﬁﬂ@hﬂﬁhtioﬂ using a
order to generate a two-di menSional ima (Qoerat

dispasifpn mehog eelie cangtructing theaighags s Néh %ﬁqﬂieﬁiw@ue fora
d[re%hg,ﬁrd.ﬁ@{efnif%rﬁntHenfb%grEHHer&.oW % aifféfaEdrdri thBEoRGRAC basic
Information region and the error correction
informetemat i on regi on using a predeterni ned disposition
met
It Whendfe ZRclyBoRE RRfoR 5 RritolREF B 1 AR irftimation
configuchtit h engt30f t‘rmnctdeegéymatmrdum'etito generbtasmmd outputs an image
di,nmensi o n be perforrred (Operation
°°dt§d_%i dmpﬁh%{]@ '%E{‘Ta Prm{i\}? -di mensional imge is
r otﬁat eéﬂntiouumememgmpz@dﬁn@ngll mciarjdnﬂoml nhonm?atrdunf ber esihg the

adchlgal TGr@aton sl s ISSHAIRSH FLTIEN Pogi G AHAPRY THormation

con%{u%loﬁQﬁﬁlﬁ%ooﬂéﬁkége@nf%t réiérernééldlfbcﬂﬂﬁ FofRSimdRe cdfe as a
extracted fromthe set basic and error correction

prefigtegningdicolorr _ajiasRsTigukpi letera pethedikedn de additionalinfggpation cell
orlf&(ﬂ E%td]-%?l éﬁ‘ﬁjrﬁ%rﬁ'ﬂvﬂ{lcﬁ cb?‘r@&t‘ﬁ&ie‘@‘iﬁéﬁb'%med
ecod Png IS per or ned ased on the new Yy set
bastesariUe edddionab mfermation lrsmeoreaentamlnsrdeothﬁemagﬁ code, the

s RS i bl o SR HERUARS e At of e
magercnrdecmm@atdlmtlonfomﬂetmrs drspased)nrdlthtgthdwhm'tsimml irhage or a
disrdldreroEh 8 e it LSRR RS b B s P oestion nfarmation cell

Wh@h'th@@ﬁ@@tﬁm |ﬂfdirrfaﬂ§h loPfise whdLRY codenis represeaARidcusing a disposition
direction. At this tinme, when it is detecte

t he
ordge gt I'ﬁ:gbgglﬁ Hgor@éq,qqnegngu{ g ﬁrrgrd?qréqvqtlpan[n?(prmqtlgn cells the
disStitReT &@em&ﬁlbuﬁecﬂ%%ﬁ%ﬁ{?b% cbaetvhmes@di‘fi‘b@%biehféd using a

original information. When the decoding in all the
predeﬁeerameanglsapﬁaentrnawoﬂh@n%a%e@dmgr &8PNein beaRpdRrMse using a

performed, or when the basic information is the sane

as the basic information forg the basic direction even

t hough the decodi ng can be perforned, a physical or

el ectronic image code for the two-dinensional imge is

generated and out put (Operation S520). 30When the

decoded value for a direction which is different from

t he basic
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direction is different fromthe basic information, the
additional information is configured, and the
additional information is included by disposing the
configured additional information in an additional
information cell or rearranging cell units of the
: b Cyid nd e r .§o0
o O Ao Fan <7 51 P BEMRRt of 2, image; code
aconfding tthan rmpbdimertt of dsopiegentanvedionesul ting from t he

 nirae R e s ebroRBbfiss o patEinour dEppnerating an

imageaode ragcorniiry juedr embodient thive nrbeem:tﬂm\@nuah basi c
i nformati aon.

AP 0; Fiffo Bt BRSTE Bl HaliogaAit Ll o 49T sstigiynformation

areSMtRdetine drﬂ@tgﬁ) g@ﬁ@'ates amedlﬁieﬁ@bonal Mﬁade? @ber@ﬂbﬁr%DO) In
extra margin can be set to nake the image code easi er

motepdetall i Basic wbormadien fndythe error cop:qe@loqg infgrmatignoane arranged
in tﬂggﬁsﬁmn'férﬁlbﬁ%bi% r:g% BRof EB?Q?@anWn%ﬂohr@gﬁ)n using a

e accor to"an e ment o resent

predﬁt@emmedrdism@ft@nrmei@w 60 Fasczp wneta’i@ adword:@eﬂsmnal image.
‘in r%%%Sdi‘?\g tiBR.v{Hi‘tgbiéjcﬁffé‘r%H £8fn the basic
embo es a code |n Ut oni , a

dlrﬁhan a:n‘t mel two dlrrmlsrunaéxmagetoamn bemedrf@ied a)mmdmon S510). In

mof§ §eig 168 L BEFeAsTonAl Tries 5 roidlefl 15 8 PehotBble Ao Whicn i
diffévant fre®Qnhe atiaelcvcﬂmoﬁﬁn antHemo- dumnsmaamagéescpbym séll thg basic
represente

by an i mge ut deV|ce|ncIud|
infogBlisar1e0ine AEr e G110 HESTARiENoIMOTAa [3aige anghgodes are

extRlcRd frOniteakEVbd FPLES @ﬂb?go@ébtiohﬁﬁfo%aixérkﬁé#cﬁ% which are to be
The characteristic point extraction unit 0 extracts

set @sciry hasiernfefmatiforid NEMoRH AINCATFRSION iiNaBaiYt e Algtiedecoding
is dgﬂghﬂ@& Bhkad ioh tH?'r{&N e)lr SefBadé ?ﬁ&@rro@%%@@or@mfcrmatlon in order

racteristic o a eo he 1 mage co
to detectpireerron dt isrdefaghisgd atvrr@herad@o@mgocannoé bei perforewdhbased

Co . i Dot ie 20
on Y% LB, Sot, BsiE PRI ENST boRSGionol RirmetBl Begbiify g whgther the
errarma(ceeqiman ierageorcedtiblcdoamednton t he extract ed
eristi 0j nts. en the direction of ,t.he
CoJURELEE Jhé L GedRl it g BECstEn “PE T by g ah "Wt dabe
dureblﬂah@gtzréﬁrltﬁém ¢hep Bhsit irethien. cqﬂethd; el ivhBn dEIse@étht%d that the
unj t sets curren e to zero rees an
decggingcean be cauigd it in ?é&'ieic'@) Ibis Cﬁ%“?%é\%”&%c?e eggled value is
the SUAIPAStno iRt fofiRgM, code s a 25 triangul ar
\E’B the directions of the inmage code are the three
d| r

en (tmd@eodyn@wgawse diregioge filersthap ie bagicqdmctiers cannot
be %‘%ﬁ&rﬁé&e ot Wﬂ R tﬁQBS b?nf@ S5rPRahE saﬁll%easdﬂhbecﬁs'icolﬂgadﬁfation for

ge CO e are our rectlons 0 egrees .
thedeagie afirecti @0 avegr thosgh athd dF@direpicanshe \Wesformed, a physical or

lof 5 L 5o, 30 513 8o S8 D95 o

O@Bﬁllcpe%’mrm deﬁodl n% of ht he |rmge code in the f
"fBetdhe ol U lonar dtectBRavael Jhiitrah: foghdte basic

dsrd@ﬁbiﬁofsﬁﬁilffé@@rﬂdlfrbm qfet b&sit nmﬂ:ﬁ‘rrﬁﬂdﬁ, ithe addidifid®l information is
decodabl e directions. Mre, specj fh‘!cal ll{)bdt he decgdl n

conlighitec adelier aRaiionad ifemeatiart Sp el igposing the configured

additional information in an additional information cell or rearranging cell units of the
basic information and the error correction information. The additional information is

9
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basic information region and an error correction

i nformati on region for each direction. Wen an error

occurs in decoding the code extracted fromthe basic

information region, the decoding unit 630 corrects the

error using the code extracted fromthe error

Or ract | y of or [ n S5¥\he .
conﬁg%egrﬁvggﬁ‘ éfé%‘ongjrﬁqae‘r cgndéec‘g)t@!egnr\lseﬁ%s g&%ﬂﬁilg ﬂom Wé Fbtéﬂaﬁ image
codeelsepoi 0N Mome.t 'Bizue)addmpnalsmfdrmanee u*stfoasonanpdesaimgdfor a result

I he nd,., wh f
front BetSing b Gafti e R ané Bkl Baflt TG imdlionte THER Animage
code4ficladihg thies additiorl infoisation eslus Yenératet ackedutpat.ue
e co

ha ' | east nunber of errors.. Wen t i ma
i Shes i Fod0 pSrerilsicrea ol SRicploTes@xeLtaa can be
set%hﬁﬁé'tl@é‘lmﬁﬁéccﬁi@eé%%ﬁétréc@nﬁé adineeesdpp of the

i mge code using the additional informtion and

outhhat § ig @@&%éﬂja@@mlwsmnq Redeyige farj dppoding an image code
[ t connection,
accgﬁnﬁﬁftfb{%rﬁémb@?e tter \‘ﬂ'?étb@ el‘J[I{?\;('ﬁ{l[l%i‘]ed to the decoded
r esﬂﬂferrmg to FIG. 6, the deiec@ﬁdradecmd]ngaamagega\ned@ acherding to the

o BREBGPIER QoL§ HOR A 0,600 BRI B oxrcton

unitl 1@ arc&mieratecmnnoqk&eaiomnnmfGamecaodeoddmgtmrmem sich e result
Iof. th |g§ge code is extracted, a rectangul ar shape is
S€ ‘?%'E’Bé‘ﬁ”? and a value of an internal cell of the

| magR 66k ihsutl @it I6B0erbceVest B¢ sart inplit & r\ﬁﬁgé hevdempBgsically
code is in the formof a matrix, it cannot

be
repggseaiesi hiean wRage erpyt r?@V!CﬁdQ%lUGIGIea PeliMtv@gapipra, or the like or
an |¢r?a‘§‘écﬂdd@ éléctfd?ﬁca’ll?ﬁ*@ﬂr@geﬁ@d% eedrMiREwide. i s rotated by

egrees, 180 degrees, or 270 degrees. In order to
detTé'lerﬁh&léaqtﬁréSﬂCd?tC&lﬁtl xiragtion Hait P gatracige charaglgristic point from
f
an |?1 ar ac £H| Sd;él C;I'Hg foﬂ?ﬁ:%?%fstlg%éﬁﬁgé n%ﬁ eﬁrﬁ%}tlf puming a characteristic
of thnsehap@eﬁ’élearrIageaconlet hbdr sxayhplasiraa triangle, a rectangle, or the like,

0se-.Ch hyri - ! em (BCH), a hamm ng code, a
eacﬁdgﬁgx&%@%c% acﬁ%isq'l%i hray be used in the case where
the hBemﬁe&ﬁfewﬁDn detettion unit@20aggtbotedhasiiraotictbef therinput image

C t 0, FIG, 7A.is iagram. . .
codf Reset o 1R X Seied s meao i iRe W RbRdheption phthe image
codkl @nnu\ be defectdir bASED &N e é){tli’fétﬁét& chargbiomaicSyeTam), the code

may include 8 bits, that is, one byte. nis a sum of

direchi@n ffieeios Hf"tsﬁ?r?oé?"s‘s &f cara%ntcanwfeomferwearﬁﬁseanerdetects
dec%@%@@cdn‘e‘épohqﬂbpf chde. FIEer bBmpfe) \ﬁhél‘i‘%é‘ﬂﬂ@d‘é cBdie is a
basic 30 information, and t is
trlammuwesh@ne,styﬁbdjrem@ﬂs Wi bR isiager pede cun the tbfﬁer @itfe@twns of 0
¢ I e

cogf 130 Rfecs, dRaPMiedBrL ° el the lRAdPLAREs Afectiie, the
diregtions -of dhe emablcmdeyatmlfcmr diragtions afs0 aledireas, £40 degrees, 180
d illustr bn(% i mage code using a Reed- Sol onon code.

SOt A P% HE: 7B, the inmage code includes 5x5
celWwsen andiitebtion Rﬁetﬂ‘resﬂh rcopler reletycteds Hy6 tHY ,codbddirection

degRPRMIEADY s decachva whéé@%%wﬁs@%%aﬂ 153 o imagepode in the

dlre‘éﬂéh beoaxiRnNeafer Mard, Iken W\RlirestRdr o'f'thélslh"fa@begod@ cannot be
FIG 7B is a reserved cell. The reserved cell may

deteied the epndingnit LR PPHERETS |dﬁfs%¢lﬁﬁt¢foweawedp%e iy all the
dec@H lr;% of the present invention 5or to store
er I n

or mati on. ) ) _
More specifically, the decoding unit 630 extracts codes corresponding to a
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The error correction capability t is one byte (8 bits)

which is the size of one synbol. Wen there is an

error within the error correction capability t of the

Reed- Sol onon al gorithmin decoding the inmage code in

the current direction of the inage code, the error is
basﬂ!:%i%?ﬁwﬁﬁor?&?&%ﬁc? ﬁ%ﬁjﬁorkaﬁe&%fr{ @ermQLér??édtgﬁ‘fdeeaEH%lrectlon

I mage de is etermne asic direction
Whern @naefdeic oeus rie Hgcpding ﬂm&tmﬂe exiraated fonmdhe fasts, information

cged e}

reofiolht PRSI AT 8RR eBA R LA bOBadhe Srl YiREle Bom he
erromf:otrlaenoma@emabdreregsormfmmigaeddmg 90 degrees, and again

it. s d tect dr\M}e her, the.error .occur

dedWiEmie ealE BirBLfids. B! e %55@ spfépg;oq unit 640

outp’ldiél\l‘mea@ rémt é@@damdmdvalae ap@hltﬁa éthedhaBg! Whes tl@é nh&i:ber of
ees and 270 degrees, one of four tines,

decpdstic Giteal asds V0L TN e RSHLSeR IS, WRILE4H ERIpFSARE outputs
a ret%Hféé’rgec HEeGWaRR KARRPE!IbAM ﬁumt?é}q)ftéFR)rQ' r\ﬂﬁﬁahQHeQﬁwage code

. glnthIS case 1| s di rection of
mcllutﬂm?g@nc@d@ltlomlanfcmat@nacqell,oth@héﬁ&ultu selegmratunﬁgBéO detects a

ors 01508 00 M 58084 HEHRRAENS o g cocace

resyit fes thet diraviient i on. The met hod will now be

LR A Bl S, S BB, B0l e

appﬁ@@toelﬁe(cﬁaededi rapultS700) . Synbol s of the basic

t t hat I | at
(LT o R whane” vk HARE Sl Mo 650 gt 388 g5 an eror
corrbbﬁorR@&abé‘ﬁh@rmag@bg@é Wilhpe esplRipetiof aB@il. 25 (Operation

20). It is checked whether there is an error in
de&rbau RigPEIiAG oRewliodr Iriecodings ahi dersTape ohierimage code is
r n 0.
extrﬁé‘t@g Q%Cigﬁ I‘ég3 rsgﬁ % rlé tee ng'gﬁ da@% gao\)alué %Zag;‘iﬁ%‘?g%eoéé;ﬁsof the
lmagaeodecs r@gsaV@d( Opéthus time, smg@)he Nrage chl@ ig yminedaam of a matrix,

t o EHEPE Aol ERCARE b PR codthBRIER by RcBGSE Wi otated

or wifethdreit iisreajated3iby Qﬁotiegraes b‘lsSQaéegreeaecr 2T eegtéesn In order to

S76 t h i n an r . .
detGiiR nediAlcD 404 FRe0S g ™ 8h e sl Ll pldtnt inventon,
the @hﬁl‘a@keﬂ%ﬂc@bﬁﬂﬁe ﬂe@dp&aflbﬂbﬁﬂlg@ﬁhmnare ushed IGeridnally a method

mage_code_ il lustrate n the worst se
such GanPpse CraudisERadveishom (RGN kiabiniiTy £50% @ G code, or
the hﬁé)ﬁ%'y% h$4d inttheRasé Q{h@ﬁ@ﬂ%eﬁee@goﬁﬁﬁrﬁ&ﬁde iski#f applied as an

degreés, 270 degrees). However, when the follow ng
erromsoRBeopsieys ed together to inprove accuracy and

r egEpgnizhl |935 %th‘?éimoﬁluﬁ%ﬁlg' @giieécpgol‘éﬁi%bﬂ)éﬂamé’[él'f Heferring to

ete can b

di rection I on strengt hened further.
FIG( TH, misethetmumizareaf sgaboten antl anesynbol s1dyrigelude 8cbitst that is, one
S, e t r r
0163”1 18, Ba0ul, O RISyl S S8 (3 bad HRirRefBh’ 4 error
correctien whfennailitm di meﬂ(aoﬁpofktmahenmgabembé sysnbrads a:tfetihe basic
| ncti}q?}asﬁﬁi e num%t r %ﬁ Lh nIsta% E(Ehegh;egrpqro&t&gg coamected
Acc@ﬂ:ﬁm Iy, om@l errérf ctrrrminbﬁnnberhhtlctromﬂudeh twidgehiedngaber of symbols
whi ¢ ot used |%?a co is applied can be used to

as tE?P@H&eﬁQEeﬁrﬂ%ch&?% Ig sy Qf?of the detection of the

di FeGt ¥Rk a dlagram(llﬁ)s{ra‘m@@n%ﬂébé‘@@d@ﬁs@g@ﬁéed-smomon cade.
cha ged to a shape other than square, |ike

rng fecFingl’8, #e.image cr@éiﬁgmqh@d%énw and the
code the capability of the detection of the direction
can be strengt hened. 11
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Next, a method of inproving the capability of error
correction in decoding 15 according to an enbodi nent
of the present invention will be explained. FIG 8 is
a diagramillustrating an exanple of a color code
including white eraser information in a nenory which
Redd*SbIBRn rﬁfréhﬁétér%@?ﬂ) Za%‘é’i accordmgii}' 'F\el G g saitgt'af EyrRbbIsY and k
I n recog a color of a color” cod
= 4 pyiss| @asngflnf@an@mortaymbdﬁb;andatha cade @EHﬁ ngm pe extended. A right
{ st
oweh QAN A TS YR 0FRR B The FaBoPharflay be used to
repréiséht additignal mforewtigniacicogling o membadinenastthe(@esentriovention
vvi{h a kng_\gn chatlon) which is a correction function
or 1 Flor R QNG IHOEH UM on al gorithm is used in an
enirpei erasit ccﬁ‘fectlbﬁ d@Fleﬁth isrorenbytens le?lWHi@fls the 51ze of one
reco n|t|o of a co i's |gc1§>1rrect eraser

SymMRkd- rQIIG AN TR it ﬁeeF@E&&FfPF‘i'Qih CéPa?I\té{ {'of the

Reéboéé?lbn\@ntilg&ﬂthﬁf fnocﬂeco@ﬂfb frel imRgyet cftﬁieﬂhqmeq,mrr‘eﬂt direction of the
decodi n sol ve the probl em of the col or

image cogai theoprres isi @qt@q;{eqj yand correcteq, tth@@gﬁeﬂhglr@tp@rof the image
codg% e R Pq"é)hlﬂats% di éyc‘ﬁoﬁegﬁd 9 oHQd tr@%lﬁg%\ﬁ?p%t On the

Ianat 1 oNn referred to as an error
ther hamdl uwlae)n tlnereempa@carmle;xceedmgrti;lecmmbeomcimu «carmiblhty tin

dochf P AR S aitePlo PR ihade 5858 14 Aty iRglRlag deorees,

andlduaireit indeteciad wiesth@fthe semt edcirring veth@0demolding is gvithin the error
Euat on. I[[Eguati on 1] 2v-fre+ 1<d mn v+ el 2<t Wen
coreqliontaRALINY finct i on of the Reed- Sol omon al gorithmis

us dhém tiske GatHeN thethdte i€ PPRES t6 dlmcﬁ@n@s)fnmydagrees and 270
general random errors can, be solved. Wen colors

degreas, #neroutid fouati@esoters ig asQﬂSQt\@élaﬁandqqoé!nwgafhPQ performed
wﬁHnﬁ‘ﬂ'RJ ER6H Lo Jréc?%ﬁ&fé\'péslﬂty' tﬂ ahﬁlghé’@ﬁeﬁt%'n 61"@@%@&8#@ iA%his case

l'ustrate when a white col or
is thﬂﬁiltﬂc’ﬂpe ohdte imaee dodea col or code, is mapped into t wo

SYHS| 7bqg'agﬂ$vtﬁwgrt9ﬁuétﬁa)tm tshﬁep?o%omédoﬂ 5gJ an ﬂ'ﬂé%e érr%d? using

handled " as in a re roces
the Regddéddompe code leecdond rtg‘totdmeembw ment ahlhetmesed‘émmgn

xS e d S0 BoT RS PRRREETIY uacs coptIBygRAER in Fic.
7B.1 rm@arr@nﬂehreammobf e mapgobdeds séheo @adegﬂeepmaaumelsmm
Syritafl§ ok e FEHC ITTGRAAI, 913l En Aot SietiiduAg cPirklpterk (Ppration

S719). aNéﬁ' IanLQmarmg pb&:éé@ffbﬁﬂié Reé@@tﬂ@héﬁ%l?btﬂhﬁﬂslrmﬁormed
dyest uf dust, or the code, u

(OpgtationoS&atis el s aheqs@dcwm'a@@f éaereamaaﬁmrdﬁnnaegpd"ﬂmélsmg a
synﬂ%ﬁ?@ (9[9&%“1)!]1 B‘?@b)’ atWHeh the- éﬁdr&né@n@ﬁzér@?bﬁbﬁaqlohosﬁo the

I nal col or. course, he nunber of

lmaleaSEi%ISeKCﬂ@t@ds Qneéaw]@aSTVOt@doNBa)e s eyndgpmehis checked
agaﬁﬂ&?per%&r?%’? g g;wggﬁ Edﬁefns it 6{) n%g n@oszgerrg é@ﬁbﬁ&hgh%mo ), the
error is corrected (Operation S750), and itis checked whether decoding of the image
code can be performed (Operation S760). When the decoding cannot be
performed, the image code is rotated again, and the procedures explained above are
performed again.

In the image code illustrated in FIG. 7B, in the worst case scenario, the
procedures illustrated in FIG. 7C are repeated four times (0 degrees, 90 degrees,
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15appl i ed. When the eraser function of the
Reed- Sol onon code is used as expl ai ned above, although
the error correction capability is one synbol when the
eraser function of the Reed-Sol onon code is not used,
up to tmo synbols can be restored. When the eraser is

180u%%gree Bﬁﬁen fhe (ve\fe%lt Ofyfied V‘[’h?efo%w%n%e?ﬁoﬁ %re used

rror correction s per
togethemip pnpg:vemcm:ueacyeami; ezcogniiopr spsesisoindecodinay, tthetdaphbility of

correct ol.or detection or
the ghebBPO&S a4 BiE RE RGPt E8neE . bt Sone T or
deqcl)pIWTgan the Reed%olarrbh&a&oaﬂiiﬂmbneheed Mhadispwhen emahmount of
he .eraser function of Reed-Sol onpon.c

e”c?‘r’aﬁ’q{f%ﬂ'agéﬂ ofrgRtign, fRiereaseds trydniadgness Pha ‘Sﬁﬁoﬁ&da"alue at a
tumé Ii)men tﬂe difechish af ek idgd B&de ikmitated fiﬁ@rehé@ef 8o ia8 tB0strengthen
iculty in recognizing a black or while color,
themte::wonefﬁw dieaptiorrati ¢ col or, a case where a color is
r eQQPWrﬁda CBR)?cht@ﬁtlé Ystd Qpédﬁﬂ&%lq%ﬁﬂatlo'rpc‘@}’ﬂ which a third

consi deration o is case very i nportan
colerewigphi ig inotusedtiol cods, @am{tetderam be used to strengthem tBe capability

' fl rt . llustrating a nethod of decoding an
ofth%&%%ech@@‘épﬁg(gléeghtgﬁ_di ng to an enbodi nent of the
pr €Sk wWhéemwaesiaperof a code isRefaaged g atshapb@Gthér, than desquese, like

for SATRE (SRR Ol SO0 Gl Thee iags iaBes the Capaify of the

deteamrn&srttﬁé Uﬁéctmnﬂﬁnfﬁeﬁstfér@héﬁw i mage code (Operation
A di rectl on of the ge code. i s detected ysi

: ng
t hé\'%?%t RAPEEdCH aF&Q’Pé‘PQsWPcC%RﬂbH% of GFEY RArEsFlian Jp)decoding
acchheifg td18n Erfisiddirent & thk iReddMaRentBH il Ee%%é‘:ﬂ FIG. 8is a
usi n% the characteristic points, decodin perf ornmed
diagnam éSfd@ttf@c@leQX@mP@chl®ﬁ0|0aﬁ@|dw1“@th”maW Ite @é&lsedsmnf@fmaﬂon in
RS tected using the
an{gﬁ@ gct e“@;i’r?c;%rfe%ﬂg?ecoﬁguez%gdl ng is performed in all
t helteee mjatuilf&mdiyrleafecwnogxemamcojra 8980¢odeTtes taa problem of

oo SR SO, B BRI RO B Py o

twoldimeasioadi ¢oi s 0brddreo pvesenie ﬂh@\tﬂiﬁlbulqnlmmoo@mzmg a color, an

witten as ¢ ut.er s, and, an be te in
erad GArs) el HUBCA g ORa Bl WG B GOrERRIER. frton "of the
Reéﬂ-eeromh aagbﬂgna@omwmﬁn &i0BOARIcMt bERRIY e@mmﬁhnﬁoh When
npl.es of the conputer readabl e recor R&/{T‘Edl

thej fﬁéP%@W&@ePWQV 8 M&@Chébﬁ £raeeigof thep RRefSalerppp rigorithm
maf}'ssthé re@nﬂldﬁ' éfliﬁe c%Fo‘F With &PE?rSﬁ'anHeéWéé' #h8 grBEleA in decoding
, DVDs), and storage media such as
to hedp swlee theanr@blemo@the aotainsepaniiareffiieiestigh t he
I ntg I . C a
convent p%né © o %8&9?%% ?dodﬁgglgpqaé%d&tgﬁ“%d]qn the above
exphdriation it ¢o sesplameferrede s ars eaddéar a Mailrele mare m‘ecleely, errors

the directi.on 15 of the ode. ver. 1Ln the
caryBE st # e e BF wfiReCins; B, o) iy and an
errdrodeofawBichit iHel iedtitm is naepanddicl grrdes eah e chyamogested in the
dlrectlop and increase the anount of information
followinp $QYELIS™h the code. In addition, when an incorrect
r eqegitidnof] occurs, decoding can be perforned by
proce33|ngﬁa part where the error occurs usi ng eraser
i nf @hvtercti |nprove the recognition capability. 20
Whi lve-d/hepresent invention has been particularly
shown and described with reference to exenplary _
enbibiendie eraspefusstion pt thei ReedrBolgnisr algerdihnpip uskegddr decoding,
skilled in the art that various changes in form and
details may be made therein{wthout departing fromthe
spirit and scope of the invention as defined by the
appended cl ai ns. The exenpl ary enbodi nents shoul d be
consi dered in descriptive sense 25 only and not for
purposes of limtation. Therefore, the scope of the
|nvent|on i s defined not by the detailed description

. r 2 . - - . . .4 . . 2 . - D e | D . | 1 1



10

15

20

25

30

VWhat is clained is: 1. A device for generating
an i mage code conpri sing: an encodi ng unit
generating a two-dinmensional imge by configuring
basic information including at | east one of a letter,
a nunber, a synbol, and an inmage, and 5 error

: . . ; . .
e SHEAE . AL Dokl SOAGF PO BTN "V coors
of deli$ of thet inEyeastiet ihestertedin EBi.r 42 areoimcomécthnmecognizedirtdregions

i SPOSI th ncode i nd error rrectio .
for iy BFRRAR o s TRRLE N2 Bt st whBS GG Wil is not used
in a?cdeggdﬂaqsdﬁa;ﬁse{ﬁ im&s b symbgl c&a}i@fsg(mdbam,\émetrbteogmﬁm is not
- dl mensi,ona ol .mage can ecoged I h direction .
nanglfiel 45 & 811 dF & BeHRIIPR GHRGE e N1 SANPULEDBRS e Tyked with the
erabdOafl RNGLIH g LSRG the REERTDIANEN YoddPfbceeds. @ code
generation unit outputting the two-di mensional inmage
as AepRgss explagiedepbeta oAy hERRRE fiegdenihhaiea aenpred image
f i el i ' ' L& feren 0 :
codd 8 HeGeb it o HHEERL REpINNEN S Boet o eiimageoeBae is
dandgedsdue tashen reftectiali g lighl vt At cafegrat he whapiioformation of a cell

carfyof BE bbAR HegtOfLedifye B4 BF, SRS, REOBLIE R et on.

2. |ithie, 43 evdle eupofo ieloaerasdrs cstmelvee corrédied dambacargdingly, the image
oS bk BT 1B B ek e e
nurfbdresfidrasers Ratedds the dapabiiOsitha efkiser of the éoded@coding cannot

extraction unit respectively extracting codes

d
be perprEsondicegrdiegly.He thakrasa. i Alaarityn Sxelingd abrye prnnot be
appREHOr correction information region from each
two- di mensi onal inmage which is rotated toward each _
r ed¥gen adlesasarriuaetioonof Hied Resd-Sohoreen eodeHe dksedgas gxplained

s FHESBBRINIEY FhoRofbiah, LpME 050 X0 Sl R erser
funtthoe afdbie Read-3clbewnfeonie it et esedyrupe tir ivecsyrolols egh doe restored.
Wh[arq "thé ae?gserrel ou%gid’z ﬂ% %ogjaib%c{g Btore twice as many errors as a case
when the error correction is performed by mapping inio an eraser and processing a
part which is incorrectly recognized in color detection or patiern extraction is
performed one by one for decoding.

In a black-and-white two-dimensional code, the eraser function of
Reed-Solomon code is mainly used for damage to a code region including a spot, a
scratch, or the like. Since there is no difficulty in recognizing a black or while color,
which is an achromatic color, a case where a color is recognized incorrectly is not
considered. However, consideration of this case is very important in recognizing a
color or a pattern.

FIG. 9 is a flowchart illustrating a method of decoding an image code
according to an embodiment of the present invention.

Referring to FIG. 8, a device for decoding an image code receives an image
code as an input (Operation S900) and then extracts characteristic points from the
image code (Operation S910). A direction of the image code is detected using the
extracted characteristic points (Operation §920). When the direction of the image

14
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3. The device of claim1 further conprising an

addi tional information 30configuration unit encodi ng
additional information in the basic direction or in a
direction for which a decoding result is different
froma decoding result for the basic direction and

codBI %C 'dB%cEéhe éﬁﬁ@oﬂ?@ cﬂﬁ?éétér%ﬁ‘i@ mﬁ;}blﬂfs‘”d&‘o%& Eé“ ]pr@rféhﬁéd in the

nsi onal 1 mage en the res
det@lﬁeddilﬂegtltbm ance wieneibei direciipn ct the idiagie ezosigt cannoinbiehdetected

oA REHLA o DL AP T AR S0 Bt il hectons
(Op@g%tmnamanl) ufﬁpen gaieeodingsesauli hamg@ :rjhml;éasii mahipehi afgerrors among
i onal .i.nfo on. .54 thod o enerating an
the Hofing gt 1€ gL LoRgrat0n S4B a7 denerati ng wi th-an
enCCT%b”@m%BUFme?nté Vi§T- fhieTBRfsleAN dhveniBe ecdly beORtitieHT ad)Gomputer
basic information including at | east one of a letter,

proaramwéwd Cé”s?ﬁbkﬁmmef&ﬁﬂtegn"i rﬁj@rafzﬂrﬁip%@ &*gl@ér‘?-%@lﬂt@ﬁ that
exebﬁ‘% EE;:S gl‘érﬁsoﬁmﬁ I 8&thbingr c%‘bﬁé’F Pdlh? c Examﬁies of
t bas

encomgt eco |gure ormati o
the amnmui@r eeadﬁble;csewdmomedmrtﬁ@lﬂﬂ@ﬁnamﬂimst@rﬁm mgdia (e.g.,

ROW%Q@EE%% 3%% %l%d e‘?cg ?Ir Feeq%?dlﬁ& rﬁéﬁlgr(gg% eD- F{E)Ms or

pre rmned Tedions,
DVle)‘,EEtmi aﬂomgge/vmdtﬂlai sdeh:(mtl cq;ndetwawas naig. oimansmissishehhgh the
Int e,[ t wo- di nensi onal i nage can be decoded in directions
“% §h are different froma basic direction of the

t wan di s dierensid AR g der @Sl@@cta! \eohyentiong] 1fo?) correction code,

utputtin th a code ene atj on i.t the
e oo ioh A cPRRS SV : AUsOh opftdp clact the direction

of tH@Qﬁa@@dEOdé"'en HyweeeH! In qﬁe d;%@éhtn%\}éhtlbﬁe cﬂhfa%@érlsﬂ% of a
which are different fromthe basic direction of th

ReeqdrSolpniasnm spdm are iuitigad s indepesdenrtlyadetgcyacdwinggd rd;@@tl@n and
mcrfe%?tthg Ut 61 [fGH28n REwW Sr]ndtgl gécﬂag Qﬁ%tlcﬁﬁ when an

in a drection i C rent from
mcdmmt a:etmgnﬁm asur lesoding Oﬁetheomerﬁirrr@ﬂdiynpmcem gipart where

the o GRS WSk arergetaien ik e eraniiongapatiity

be Whitothe pessent mventlon has (e2h particuaty sigowoded described with
refe3 Bt BRI STEOT D RrReTe 1 W s ndeE ol e dfosd Satedt in
the f 4@ Th&B ¢ Arid e cHBINGRERS ird M@im iameigdetalls Ghay oo didfeetherein without

toward each reco%nl zabl e direction;
departing from the spirit

nd scope of the invention ag defined by the appended
claims. The exemplary embodiments should be considered in descriptive sense
only and not for purposes of limitation. Therefore, the scope of the invention is
defined not by the detailed description of the invention but by the appended claims,
and all differences within the scope will be construed as being included in the

present invention.
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(b3) checking whether an error in the code extracted
fromthe basic information region can be corrected
based on the code extracted fromthe error correction
region in each recogni zable direction. 30 6. The net hod
of claim4, wherein (b) further conprises encoding

W%@%iéléiﬁli?j nformation in the basic direction or in a
rectron tor which a decoding result is different
from a dededeaprgeserating@n imegesese compristd: on and
pl agj 0 | ti gnal. i nf 1 i ' .
or “haReod A AR SRE hale 1 Frfiebiing basic
infaeaddn ingluding beledst @ud oba letler chnusibdr, faf symalmdl, &mcan irhage, and
basic direction.is different fromthe decodi rftasult ,
errerGorfee oBérgfplgn%,%f@{ coirectijgan error Wﬁgr S |(1E(§ma ion, encoding
theCSUNGLIBSSOARN RIfGimMali@naind e rarasterdclioh usibimgatide and disposing
additional information. 5

o A , .
thec GRpRARS NasiEd AFAe SFFRT AMESHYT nGiosmBken J8 PrRdedRymined regions,
resB@%ﬁRﬁé‘gﬁr program for the nethod of claim4. 8.

A devi'¢e for decoding an i mage code conprising: 10a

code depedingusietermiieadioni HYit adetryging® (whedher the two-dimensional
. e e X . ¥ A
RS 85 HERL FFRIRIBRL STBRSRAL Fans chBRecton o i
twoetiamremstomal image, pesipectvelytiantd can form characteristics

ai et Badeuby Tol TRuREE Fe AR mensional s 8 & qpuysial or
elettrmge image coge hheaiangsuhef dbesding ar instdieciions whichnale different
fror(rj‘let grtggsri]ci: gﬁec?tloln chfe %%gmoz-gﬁ%eens%n%?%égg ?s eers]artngeas a decoding
result for the basic direction, or when decoding cannot be performed in a direction
which is different from the basic direction.

2. The device of claim 1, wherein the decoding determination unit
comprises:

an image rotation unit rotating the two-dimensional image toward each
direction that is to be recognized,;

a code extraction unit respectively extracting codes corresponding to the
basic information region and the error correction information region from each
two-dimensional image which is rotated toward each recognizable direction; and

an error checking unit checking whether an error in the code extracted from
the basic information region can be corrected based on the code extracted from the

error correction region for each recognizable direction.

3. The device of claim 1 further comprising an additional information
configuration unit encoding additional information in the basic direction or in a
direction for which a decoding result is different from a decoding result for the basic
direction and placing the encoded additional information in a side of the
two-dimensional image when the result from decoding in the direction which is
different from the basic direction is different from the decoding result for the basic

16



10

15

20

25

30

direction of the image code cannot be detected; a

decodi ng unit decodi ng the i nage code in each

recogni zabl e direction; and a result selection unit

outputting a decoding result for a direction for which
dwecﬁ@ﬁ gapoding result has the | east nunber of errors

from anong the results decoded by 20the decoding unit.

9wheteinddheceode genenation whidr generdies cadeinmagrit cadd tincluding

rec es t.he i mge code to whi ch Reed- Sol onobn code is
addnﬁﬁﬁ&”ﬁ nggm error correction code as an input. 25

10. The device of claim@8, wherein the decoding unit

decodes the i mage code using an eraser correcting
flﬂnctl dhmethedaf gererating spdmagsd@de, comprising: A net hod

0 (af GEALIRA YN BRdhcoitia GRFTY Wid-Blinentiodl ERE! ) Bnfiguring
basid rnimrmtmnmutiud]gg wati leag oae oinpuletter, a numifd) adegnﬂhohgand an
, the code |n eac reco abl e dlrectlon
imagpe) el TRt CaEreien RGRIRGF SETTBLG, (any SrERod ipe basic
inforrﬁﬁﬁé‘ﬁt eﬁ@édlﬁg dtﬂee%bhf?@l.ufeﬂr bUEICC hfoMeatiRf RN the %?#Hrt gorrection

as the | eas nber ©of errors from anong the resul

inforrdetioniednd rdlemnngiuthecemmdedmhemu and Igyrac ot ciion: lnformatlon in
characteri Stt oint extraction unit extracti ng

b1).
pred%tﬁg%gl‘de[derlepws re%)eﬁ |\§el ich can formcharacteristics
ofibp sheddrtnifingt h@ithmage destriin@ndetermination unit whether the

two-dimensional image can be decoded in directions which are different from a basic
direction of the two-dimensional image, respectively; and

(¢) outputting with a code generation unit the two-dimensional image as a
physical or electronic image code when a result of decoding in the directions which
are different from the basic direction of the two-dimensional image is the same as a
decoding result for the basic direction, or when decoding cannot be performed in a

direction which is different from the basic direction.

5. The method of claim 4, wherein (b) comprises:

(b1) rotating the two-dimensional image toward each direction that is to be
recognized;

(b2) extracting codes corresponding to the basic information region and the
error correction information region respectively from each two-dimensional image
which is rotated toward each recognizable direction; and

(b3) checking whether an error in the code exiracted from the basic
information region can be corrected based on the code extracted from the error

correction region in each recognizable direction.

6. The method of claim 4, wherein (b) further comprises encoding
additional information in the basic direction or in a direction for which a decoding
result is different from a decoding result for the basic direction and placing the

encoded additional information in a side of the two-dimensional image when the
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5(b2) a code direction detection unit detecting a

direction of the inmage code by using the

characteristic points and determ ning all recognizable

di rections when the direction of the inage code cannot
resul??rd?ﬁ?&&foﬁ%egxi‘r?tﬂ_@%ir@%ﬁ&?%méh G4 Yifferbht éﬁ@ﬁ?rtﬁé b direction is

conpri ses: tracting codes 10corresponding to a basic
differient romathieoteqodgigresalidoathedvasic directies tandn i nf or mat i on

regi on. for, each direction,.and correcting th rrog. in ...

¢ MBIk {6k EPMArsRS rORneTANRd it ihoadhs 6pdkgHdinggihs, additional
inforthatigg. t he code extracted fromthe error correction

i nformati on region. 1513. The net hod of claim 11,

wherein the image code is applied with Reed- Sol onbn

cogde as [ [

14 e RbrieE e e R ERRY BroRBi theregn @ computer
progetes 66l the rasthaddiftclaimed. i nf or mati on regi on incl udi ng

direction information of the inage code, and 20wherein

(c) conprises outputting a decoding result for a

didg ecti ot j [ [ rned fromthe

ad%i ti o@gﬁ%;@ﬁ%ﬁﬁg %Hqﬁ]aﬁﬁ c‘%@e (Z{Iqhngﬁrr%t] od of claim

115 coderieput (bif receipingse physoally my ¢leetroniaghy cepresented image

usi ng.an eraser correcting function of the

COdeF@%ﬁ- m"g’rmn code. 25 16. A conput er-readabl e
e EhaRaREHSNE i tl@_éﬂbntmﬁr@@mcﬁn?@m%ﬁériﬂi@ﬁéiﬁ@ which can
for the method of claim11. 7. A device for

form gbatanterstiss af eesfapsoelehe dmgopiodg; and

a code direction detection unit detecting a direction of the image code by
using the characteristic points and determining all recognizable directions when the
direction of the image code cannot be detected;

a decoding unit decoding the image code in each recognizable direction; and

a result selection unit outputting a decoding result for a direction for which the
decoding result has the least number of errors from among the results decoded by

the decoding unit.

9. The device of claim 8, wherein the code input unit receives the image
code to which Reed-Solomon code is applied as an error correction code as an

input.

10. The device of claim 8, wherein the decoding unit decodes the image

code using an eraser correcting function of the Reed-Solomon code.

11. A method of decoding an image code comprising:

(a) receiving a physically or electronically represented image code from an
encoding unit as an input;

(b) decoding the image code in each recognizable direction; and

(c) outputting with a code generation unit a deceding result for a direction for

which the decoding result has the least number of errors from among the results
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30a code input unit receiving a physically or

el ectronically represented i nage code as an input; a
decodi ng unit decoding the i mage code in each
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13. The method of claim 11, wherein the image code is applied with

Reed-Solomon code as an error correction code as an input.

14.  The method of claim 11, wherein (b) comprises decoding an additional
information region including direction information of the image code, and
wherein (c) comprises outputting a decoding result for a direction of the image

code which is obtained from the additional information.

15. The method of claim 11, wherein (b) comprises decoding the image

code using an eraser correcting function of the Reed-Solomon code.

16. A computer-readable medium having embodiment thereon a computer

program for the method of claim 11.

17. A device for decoding an image code comprising:

a code input unit receiving a physically or electronically represented image
code as an input;

a decoding unit decoding the image code in each recognizable direction; and
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a result selection unit outputting a decoding result for a direction for which the
decoding result has the least number of errors from among the results decoded by
the decoding unit;

wherein the decoding unit extracts codes corresponding to a basic information
region and an error correction information region for each direction and corrects the
error in the code extracted from the basic information region using the code
extracted from the error correction information region.

18. A device for decoding an image code comprising:

a code input unit receiving a physically or electronically represented image
code as an input;

a decoding unit decoding the image code in each recognizable direction; and

a result selection unit outputting a decoding result for a direction for which the
decoding result has the least number of errors from among the results decoded by
the decoding unit;

wherein the decoding unit decodes an additional information region including
direction information of the image code, and

wherein the result selection unit outputs a decoding result for a direction of the

image code which is obtained from the additional information.
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