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METHOD AND DEVICE FOR GENERATING IMAGE CODE AND
METHOD AND DEVICE FOR DECODING IMAGE CODE 5
CROSS-REFERENCE TO RELATED PATENT APPLICATION This
application claims the benefit of Korean Patent Application No.

M R A T e RO A Bt oD anp
entirety by refererlREVICEB KORAIEQINIING-IMAGERICOEON 1. Field of
the invention The present invention relates to a method and device for
generating and decoding an image code, and more particularly, to a
method and device for 15 generating an image code, a direction of which
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“code or a two-dimensional image code by means of a camera, a scanner,
Offier.tHieItie HaserBedmistdrincerpriesyipiiagdis esdiecty Ridreference.

frequency identification (RFID) tag, or the like is used as a means for

{2 SaRRId ML (A bR INEMACIN ments becomes
more pervasive. Image codes can be mass-produced, are inexpensive,
and can be recognized by a multi-purpose device such as a cellular

1. phéiele RibbgdmeEaimera, and accordingly image codes attract much

atteiippriserdent@ rrponEatte i0120eIH6d 98neAlbwice dedir@nerating and
including s_earchin%:%O for a code image printed on a physical medium

decodiagnindRadR GIFS: pAirMA' e g ALY indge, IRINSGrRfiAgdevice for
gendHEintRHAN RAd & [Eete Ol alfilest BriooMatthaks spartrants wihueefy overhead

code should be searched from an image input through g camera,, etc., a
sucf 2 21T RASERPAER BarH rBcBRHED SYelHGRa R todergtined and
devigpredisztongaesicrde Esdexample, for the recognition of a rotation

angle and a pattern of an image code, a guard pattern is used in a

one-dimensional bar code, and a finder pattern is used in a
2. twddisceiptionalf Relatete Afhe decoding of the

Methods of providing a service corresponding to a code by recognizing a
one-dimensional bar code or a two-dimensional image code by means of a camera,
a scanner, or the like have been researched. Recently, 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
ubiquitous 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,
etc., a specially defined pattern, which can be recognized as an image code, is
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image code is performed by extracting the pattern. 5 In the case where a

quick response (QR) code, which is one of the two-dimensional image

codes, is applied, large rectangular finder patterns located in three

corners are used. In the case where a data matrix code is applied, two

1eighby] oli lo i n r cor . C r
2P T PR oA SRR Sh b R ol an
a patierceptarcihage aodeulsguaid psdtdraris udenh iRBFaNg-dimpptismal bar code,
and PR BRGIN AADALERYS & REHIMBRRAARAMTBAL RNEOHER ARG of the

. ifferent | ape and size and have merits and demerits, however,
imageteds isaerferoeshivnexisaciinatiigedattaen the patterns should be

added;jn.a region, a r r aseichth
oygﬁhetgs, g%%th@ﬁ%uér@%@@%ﬁ%ﬁﬁggﬁ gu%?gags a dot calr% bgne of th.e
two-gi@gnsienaeragmendre, dstaprlgdatpsgerastangidalfitdionnstiaenedaeated in

threE2RBRAIAIR dRieqgs OnihiEoRLay WHRRE thesRRllei R eUBEEKYpplied, two

improve a characteristic of direction detection capability, a code ratio,

neighhiriing a0kddsr thioeaiRerindefinfiithiamarcermare LbRHEAANgIoR0de are
used deQRasedmikESHRKOGRRdMADe S8 BRiBRITBEMNe PBRAIREIEEIB K alled a

the image code is extracted and the direction of the image code can be .
bullsgyggisiztaedniahs BN fr4dedsbprPigeodirRpiRiCesiMiBindaR BAbEode is
use@rocessing method such as a parity method, a checksum, and a cyclic

redundancy check (CRC). Generally, in the two-dimensional code, a 25

ReddSHRMGSRSIgRRRhH iH6s6846F HEAING TR rderidaReréask grgrand have

merf@eiag e mBragddiivne A OfR: GRaUAN Fvacs kenamem diath eishmthat the
may also be used. SUMMARY OF THE INVENTION The present

PatGRSHHBAYRIRIATISALhBICAHS JEGIOR 18P FHhAMRING AT imAgRMIRS dgfiecrease

the gt_@dﬁ_r@a‘ﬁ,_o% PhaYhisd @ﬁ@@ggi@tezféqd yfﬁamtm@f%f@ﬁm&w@bﬂ%@n be used.
irection finade attern or with a INniMal gverne . 1e present invention
HOWGNE o W1 A0S TGS Por GSbotiRg oM & e GRABRANNOt be

deteriydyvedieateocavitiasy Mstatioy rhkech Usivglaryedad eapiesiéng characteristic
o R B b A RIS AR B R pount of
infogeatvatitgsandradecoiihg total region, is decreased, thus making the image code
inefficient.

Once a region of the image code is extracted and the direction of the image
code can be recognized, information is extracted by a decoding process using an
error processing method such as a parity method, a checksum, and a cyclic
redundancy check (CRC). Generally, in the two-dimensional code, a
Reed-Solomon algorithm is used for encoding in order to increase error tolerance.
In addition, a Bose-Chaudhuri-Hocquenghem (BCH) algorithm may also be used.

SUMMARY OF THE INVENTION

The present invention provides a method and device for generating an image

code, the direction of which can be detected without any overhead such as a
direction finder pattern or with a minimal overhead.

The present invention also provides a method and device for decoding an
image code without any overhead or with a minimal overhead using an error
correcting technique.
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an image code. According to an aspect of the present invention, there is
provided a device for 5 generating an image code comprising: an
encoding unit generating a two-dimensional image by configuring basic
information including at least one of a letter, a number, a symbol, and an

image e[ror. iQn infarmatien for _carrecti [ ic ;
o LA A e e B ELa AL iRbid, HEAERF aving
embashedtioeiedoraanpatet dispesing fireteacvethbbasfcgemaralieg@nd decoding
an iﬁ%[%%céi%a?information in predetermined regions, respectively; a decoding
determination unit determining whether the two-dimensional image can be
dedwrsudinglieatioaspepicdl dne @irksent invantidrmdietadstisa\idesea device for
-dimensional image pectively:. acode jon ynjt :
gen%ﬁ%ﬂ%ﬂgﬁigﬁvg@ imecr?s%fgn;&iénﬁﬁ gisg@% p ysiggll%grﬁjﬁ ctrgméi gggratmg @
two-ghane ngench iaage dvyieesdieid inaHeasicetifendalinohingugingiméreast one of a
lettdFO8 thErRBSIC dreghinnpl hewmdimsgsionalinaas ILUHREASIE Aidimation for
decoding result for the basic direction, or when decoding cannot be .
corrgetii@man ireEodirdttidhewiianis differaativom enrcedsie diketisanfigured basic

infoMFERERNENEP HIOEIRHASRPEINEREPRARIIRY AP i dRRIGHG RHRVIERE0Red basic

method of generating an image code, comprising: (a) generatin

a
andREirRRERIRA iﬁ@ﬁ’ﬁﬁéi@%y%@ﬁﬂgﬁmg‘ﬁb@crﬁﬂdﬂﬁﬁaﬂ%m%% & decoding

detd AR Ah Al Al HEeEr RiRITBLRh ArRMAB /B HANdMASRaPMREEan be decoded
correction information for correcting an error in the basic information

in diggelienfWhich Rotliféer Rk roRtGHRasisaiestinB ofriie-buedigensional image,
resgBEABALIOAN @] GEROGHE FARA CRRESURAHERN Eherfaiocarieai®iBnal image as a

information in predetermined regions, resgectively; b). determini

n . .
Py §iFR0E RIRCHRB GIIMAYS RIS AVg AR B mrgﬁiéﬁ@c’“o”s which
are tifigreard diffeleatdzemn dikasieslioeehHenwdtbpmbterdiaemipidmagesame as a

respectively;.an g:) outputting the two-dimensiona). image as a physical ,
deciBRCRIHE TAhdgE COREVHNETORth BPaBCOERAG A BRBL Re-Bertormed in a
diredtiiahnariedidelidferéonirtme trsisaditedtientthe two-dimensional image

is the same a%)a dect%%n%resutforrm%basic %i]{ectionlt.orw en decoding/.d d

cor eS8 B3 ALHRS RSP Reol RS BiGhaH o I e ePreviced a
methioe asfoge Aectnigngrid magthevdepecnapitisingree g eémeeatiog, dheve-dimensional
: rovided a. device for.decoding,an image,code, comprising: a c ge input
mag YRR RS S UED N R ple Sl (e & dymber. o
syminpltaaddecdtage)rend exoatirgpthectioagefootatioréoh cenegtirmplae error in the
bas%'riﬁ%'rorrrféﬁgt% 253 f[nsge{ﬁ%t'gc?n |8'15ré)’d basic information and the error correction
information, and disposing the encoded basic and error correction information in
predetermined regions, respectively; (b) determining whether the two-dimensional
image can be decoded in directions which are different from a basic direction of the
two-dimensional image, respectively; and (c) outputting 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.

According to another aspect of the present invention, there is provided 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
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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. According to another aspect of the present invention, there
is provided a method of decoding an image code comprising: (a)
electr I
o T S e R TS BT ER A A e teast
numbetpattergaisdiscotamosguhéoiesulisedéonded yhible thecodotglimgjtresult

creor T b RO e AR RIS Thgvived o

methgserdbateanding aovamagesccﬁdaeqméwmlng/erﬁabnramm@gmephmsecany or
lagy i :
ele &I [?}éﬁjﬁe atta é;%ago‘?ée% Bmo?'ﬁ?%l%@o@ggﬁé"mage code in

reference to't wings in w 1'is a blocK diagram
eaChIlﬁ@ﬁ@ﬂﬂ@%bdﬁ\ﬂlf@%@@eﬁ@da&ﬁ)gQslﬁmlﬁagé codecodingcsslitigfes andirection for

whi GRABREBLAINR BURSAAL MHENURRL fiGinBds BRI EBAG Ihe resuts

embodiment of representing additional information by using an additional
decqsoehiaeaeRelireai®. 3A and 3B are an embodiment of an image code

according to an embodiment of the present invention; 20 FIG. 4 is a

diagram illustrating an examle of a method of disposing basic

information and EY¥rEECy RIREEREEH UdEQRAWBNESHing unit;

F'G’k@'%Bd({@"’éharb'ﬂﬂﬁrﬁiﬁigr%o%‘?@&ﬁ/@ﬁ?&ﬁ&“&dtﬁéq&%@ﬁmm@@nhon will

image code accordlng to an embodiment of the present invention; FIG

beceme JRRIE ARRITIRNERPE 18 AEVIR IR SHSHRIEEN nggtszgnereof with

refemd@%@@ﬁh@mammgy fhevargsent invention; FIG. 7Ais a
diag |IIustrat|n§i%l‘$)arameter of a Reed- Solomon code; FIG. 7B is a

diablSm lilfs ! AR dbuslraling Eedes 1ebigRTISTalngeAR (@1age code
acc&@urﬁgadlg\r:j@;ﬁrlidﬂumatlggthm@fg@@mirﬂmcbngdan lmagfe ﬁode using
egd->0l0mon co according to odiment of the present
B ort iR 610 A B Ly e, SPMIAAR o (ERES RGO additional
infomﬁudm@yvﬁﬁeugeaasmdmfoﬁaamrmammec@mry, which is incorrectly
recognize and FIG. 9 is a flowchart illustrating a method o ecodln
o A0 oS o o R bt et d A GERBoACCOINg to an

embodlment 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 incorrectly 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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4 DETAILED DESCRIPTION OF THE INVENTION Now, exemplary
embodiments of the present invention will be described in detail with
reference to the accompanying drawings. 5 FIG. 1 is a block diagram
illustrating a device for generating an image code according to an
embodiment of the present invention. Referring to FIG. 1, the device for
generating an image code mcludes an encodlng unit 100, a decoding
determination Wimt A1IC Lt ‘ dvidNhleddlitional
infeemati I iti
deiﬂﬁ‘ﬁ.n%%#@n.ﬁﬁ%ﬁﬁéﬁ%‘dﬁéﬁﬁ% m@% ae %ﬁﬂﬁf{%ﬂfwghge described in
detaiviibtiefenenca 1a tha@ecoarparstiegklringsl 16. The encoding unit
10¢- ”flgfér%sﬁééw b r’Eﬁ%‘ﬂfbé’f?H% Césﬁdo%f\ﬁééeﬁté’é}?et%fnﬁéegﬁrirﬁage code
num er, a sym n Image, and configures error-correctio
accoretiigh 4 Gn l%elaq@mwieﬁtw aneseot investisasic information and
GerRERfmtD BV Edmensialiniaacity soremiadne IR LB oludes an

information and error correction mforma lon and disposin e encoded
encegisig infdrhefdoR Seeesing g@ﬁ%’@ﬁ@ﬁﬂ%ﬂm"&uéﬂﬁn LERY %ﬂﬁﬁﬁiﬁ@ﬁrhh’(ﬂ"t 120,

andCHR £9HBSHAN IRYIRNSHERSRISIHEYalbe %ﬂ%‘@ﬁ”mﬁ{'%@ﬁl&ﬂ ithe decoding

located in a predetermined area of an ima ompnswi%the image code.

detefﬁ’é’@ﬁ'étﬁbiﬁ@jtumolmpﬂ@%ﬁé‘tﬂ@%@l Matidh 13@.iroc@e dextraction unit

114CaMPEATRY8rcNebIFhgding Brsghtness, figure, pattern, or combination of
these elements. In other words, the basic information, as content which is

displRgENSRANS N RSN IGHES DasisinlimRiOR ComREEe6r thaiilgast one

of dsicxtsrvestaslinen caleymbadinghdrightiaageficatie, BaHRHWES error correction
combination of these elements accordlr%%to a predetermlned code taple

InfoLARtianyisS6Se o ARETBSURI ANinfitatibiNegRAT S HRIRr R & oenerates
two#afmén@tmremwgé; Pyz&%wtfhg lmég@(ﬁﬂ@w@d'%éﬁ?mgrﬁ@ﬂ?éﬁt@d and error
romoro |ngt e basic information region. A the enco ing unit
oG PO G Co DR T Ao TG s g e by error
correadimmibrightiuesih basleimatiedtion anmbinatiooraddtieseairnentegsttively.
30 ses the conv rted cade on the r correction information r
e G M A4 O o BGRIFCLI, B1S BELEN BB ) image
comfprigiag ittedueeaye asttivonal firef enuaiding egion S ethevestithtieedzase information
mformatlon region and }he EH‘OI’ corrgctlﬂ? mforrpatlon re 1[on A detail %
mto&ﬁ? 16 GOMRF %lngaco or, shading, brightness, figure, pattern, or combination of

these elements. In other words, the basic information, as content which is

displayed as a letter, number, symbol, special character, image, or the like is
converted into a color, shading, brightness, figure, pattern, or combination of these
elements according to a predetermined code table and is disposed in the basic
information region.

The error correction information region is located in the image code while
being separated from or overlapping the basic information region. And the
encoding unit 100 converts the error correction information into a code including a
color, shading, brightness, figure, pattern, or combination of these elements and
disposes the converted code on the error correction information region.

The image code according to an embodiment of the present invention may
further include an additional information region together with the basic information
region and the error correction information region. A detailed explanation of a
mixed code, in which the basic information region and the error correction
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mixed code, in which the basic information region and the error correction
5 information region are overlaid so as to be displayed, is disclosed in
Korean Patent Application No. 2005-25239, titled "Mixed Code and
Method and Device for Encoding Mixed Code" and Korean Patent

|nfo®ﬁ’%“8ﬁ‘%%'é %e%agseev%ﬁéfg ggc% MII |s?18|3§0ék§ e ?réla%aeg %gty%m Patent

Apphoalm dﬂodls@@@ﬁ’@ﬁﬁé%eltlttﬁch Pdixedcdgpittoraeificittedpaad and Device for

EncB%“r ?foHBaQﬁ&%%’é/n @S?ef}ﬁoﬁpm@éﬂ%ar\% tB%é”%ﬁ%“ B8 “Method
enera IC

use , an error correction co Is acquired by enéoding
andtD@‘éﬂ@ﬁQfoﬂ@@ﬁdmmMrXﬁdtlﬁt?@dlsposed in a two-dimensional image in
unifs ‘?ﬁ&eﬂésér‘@ﬁ&“eo%grL o%wf%rra&%&ea'm Oiny Oléod? b Bethod of
~usually 1 byte comprising 8 bits, and accordingly, the capability of error
dispesingction eslefsreadnigh igapenipnbeifiefereyorabeeeghipng. thedtnage code by

meale'dF a BighforicoraHaUKESHBNIBLO RS f@fe‘?ié?Qﬂ‘W%r@BF’rc‘fraEBH%ctlon code

aspects of performance can be improved by using an appropriate
whigfedgyaaguiieth®y. Ipnaagiish thige eiligibepuepiterpdp@mMatien isigiprosed in a

two-SHAE FOIRR &P %ég@oma@h.ié cisIi8, earadisednifRE3Ed S Moy A0S units of

code as illustrated in FIG. 3B, when the basic information includes four

symiaispdr8ishds é‘ﬁ\‘fbﬂi&’hﬁlﬂﬂﬁiﬁgmﬂ%ﬁﬂs&lﬂ@%@aﬂ a6redibalmrthenaapability of
erroEhESIMASYaEekemad tharRestnsip o serisdfreusrfbdize NIKRAEr words,

of symbols which can be corrected usi 'g the error correction information
8

thergs qfe. THRSIBHParRERIA BN ERERIS o[B8 diNEsENdre ARGt YAIPHPFRSPECES O
perféAndActcan Bxamplovadejnesry Qﬁﬁg@l@ﬂﬁ@@é&gﬂfﬁgﬂﬁ@%éﬂd

the error correction information into cells is illustrated in FIG. 4. When the

mé@@@%@% B@@g\%%eé&kg ) Hﬁb&?v'e"\fﬁ@’béﬂﬁ&ﬂlW‘érrfé}d@oﬁéi‘fﬁﬁﬂporta”t
fact¥iteensauaig. is IMadgiaiaad, &s ihsg@ieste EéGudé\rét&mnnM@r @B, when the
erro orrectlons boI of the co ebec sfou m nine
basi I TR NELINBS 1oHFSBHRRIS 836 28U MG WORS Ky Splsrdhe error
corre@tr@n:tlafohﬂa@m%ﬂ]gdésth@otlzaymfﬂblstr@t@d m&lﬁegé%mmf &ode is used,
come n e ca |ty of error correct ecomes 10
tne BESIRIER (L2 4 S0l eapablly.of it conelion becomes oW 1 1S aon
is orsmalréhmparmn@téwmbmelmm Mdmomdm@b/remheﬂm@dymﬁm .
|él$§ed to form as uare as illu t ted in FI@]S 4A an
to

nd
RS TR 3 ﬁ%% A \fe ISpgsing e Basic n 5 r‘m ion,Ang, the error
corrantlmagm‘@mﬂatnennpﬂxb yelsing #lusinaded on théGikd, mw:Ihedatae image code is

designed so as to improve the capability of error correction while a square is
maintained, as illustrated in FIG. 4A, the number of error correction symbols of the
code becomes four from among nine symbols, which can be represented as (9,4),
and the capability of error correction becomes two. In the case illustrated in FIG.
4B, the code becomes (12,4), and the capability of error correction becomes four.

In the (6,4) code illustrated in FIG. 3B, the tolerance for a vertical error is
smaller than for a horizontal error. And accordingly, when the symbols are grouped
to form a square as illustrated in FIGS. 4A and 4B, the tolerances for the
horizontal/vertical errors become the same.

When an image code is input by using a camera or the like, much data
distortion occurs in an edge portion of the image code, and when symbols are
grouped as illustrated in FIG. 4C, the number of symbols contacting the edge portion
becomes five, which is smaller than the eight illustrated in FIG. 4A, so as to remove
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distortion occurs in an edge portion of the image code, and when symbols
are grouped as illustrated in FIG. 4C, the number of symbols contacting
the edge portion becomes five, which is smaller than the eight illustrated
in FIG. 4A, so as to remove 6 an environmental error occurring factor.

an et-m‘ﬁ coding gﬁgﬁrgggglﬂ?rﬂ%qgiét%}o determines whether the
ge

wo-dimensional 1mage rated by the encoding unit 100 can be
deddurdésctiothdettiraitialiorMonid speciktatiyines whejbeothgdwardimensional

Mg e S (R g dBlon
twdVidirae ApRrifCahagH)en iordge fopiatebeuritobhizeaiates &x@ntiedimensional
e o o Gt a0 7% Hrecfich R, R GHRFEf from

basigoglsaskieacabinenivordireepeionayeagects esdes isrfetpdiaiegegimed.  For
exa@1%|B?%%H—%fﬁ%ﬂf§?ofﬁ£'?&%?gﬁ]ﬁﬁﬁfyg%orﬁemtﬂﬁglr&%@%%wrecognized

rom the rotated two-dimensional image. For example in a

in refpganiasting rhegsosescdif) dpgsnasiiphel dRaresits constitute
theThas BRI AINN 1300 Bghd divbReEstaReseyge & ¥bF8EPonding to the

constitute the error correction information region, respectlvely., as

basig,istrifeatianFregion, ane txreurirsaiRrliat infarsationsegins iqratthe rotated
two i thensib A uﬁeﬁgebasrcdnfew@mﬂ% iBgRTREHIFEIS i) aRchigW et 5x5 cells,
in

error correction information regions for decoding the two-dimensional

wheiphlgieURRGIetxbaIf! I f6RRYEH IR RBR RASKOIITHRERY IRdiRN HagR right 1x4 cells

and T RERAANCEARI @D AW IRE t1RSTEFrePEB AR IR FfBANRI 6ATEE & respectively, as
extracted from the two-dimensional image in a changed directign

llusfratsdett EideSBirBRiRaAD RFAFIRAIA L Ik eXHRCIRHRISS IRGRIRY drethe left

upp&esrdivdrifopeasibierdyibin 0@ easasyiheHicRiRe SPEEsoRACHSN information
decgde Into jncorrect valyes. Accor(fli.n ly, the error cr:?jcking unit 116
RS aﬁfé} H

regighg SR R S AR PR T REG M Hnan the basic
direqtiweafrihaiten-dinepstal daaege by thecbdsicekifantanemitddién and the
are dec dablef. The two-dimensional 'me%ﬂedi?clud s the eE{?ﬁr‘ 25 . i :
OO S G T AR " R B iR AR P R ¥Rgmpgnal image in &
g
chaesyedkgiveutiter itltoauonendesodthextthatedfigindhedbdeic intormdtmsted thus
mak“%aijﬂ 3l beo%o”‘?r‘%%eds”@reg %‘% Goae extracied ram the 9%t codes may be
CoPrechioR SRS EIPREGISN, FoF eXAamBlaT #°fiormaton, y
dectdeditiolonziprashVatsiescoded in the basic information region, and a
reshl Com 4R OMBL ISR G 3 W RLARSIREALI B 3888  extracted
for directions other than the basic direction of the two-dimensional image by the code
extraction unit 114 are decodable. The two-dimensional image includes the error
correction information, and accordingly, the error checking unit 114 checks whether
the erroneous code extracted from the basic information region can be corrected
using the code extracted from the error correction information region. For example,
the information, "www.colorzip.com", is encoded in the basic information region, and
a result from decoding the image code in a direction different from a basic direction
in encoding may be corrected according to the error correction code to be an
incorrect arbitrary value such as “33”.
To sum up, a two-dimensional image in which basic information and error
correction information are disposed in predetermined locations can be classified into

1) a case in which decoding in a direction different from a basic direction cannot be
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30 in encoding may be corrected according to the error correction code to
be an incorrect arbitrary value such as "33". To sum up, a
two-dimensional image in which basic information and error correction
information are disposed in predetermined locations can be classified into

: oy o F oction dift =
por® 80 WAL iAo AERT s 2SR rom e
basididictictindifarehefrarfaraebasicdiihe tiesadechepfisraiédremdndr the original

- d is di fr eargi ipf i n - T
o o S Aot DK kA ert Moyt BFESRA aiferont
fromyife-hasicadirpetiserieambe, reriornecte eoeihoaecad etbveiird iththeage as the
origf?fégii'ﬁ%timgfm tion. T_he_code generation unit 120_ gene_rates_and outputs

a physical or electronic image code for the two-dimensional image in the

casERsIPoifcaanRy alkos i 431 e0etaIEn Gt plylRRHSCAP WTeRbier electronic
imad@TLHE BRI REARGEIBAEPHRRIEOIERE %s@?iﬁr{}ﬂﬁishqﬂg%%ned that

16, that Is, the case where error correction cannot be done 10 using

decedig driritted ReHP RGN Jrabtitie iRrTia ditachegicianael 8ecearfrymed by
the BrdJrlRBERIMY AIFREHAB Jiftes! {FRMEHe ARG ERTIORFARBEN cannot be done

performed, and the decoded value is the same as the original information.

usingHb @ faEB R iFAIRRAIR M dBRIGURItIBANRGH QB ATHASFR3HARS PP MadiA decoding

in aPledbedfiecatietdina el MBRSPRADEBRIGIRCHS N @A 56 ¢EMBANed, and the
information cell of 15 the two-dimensional image or additionally

deceglgdyatis tRdNRieAMSBR & Ryid BRl BB RBthod of cells constructing
theTmngRIgRIM VIR rdgepdedjueaitsrn uiineatson ifrssanh{somfbithation on

basic direction is different from the original basic informatjon. When t

the gHarHALChIBAMMRH BLGHAGE B BIRHY ARIMS R ﬁﬁs}m%%m%on cell of

the covdigiiadiggorl Iathdee epdadipnenation repiicsihgenaetasamdation using a
outputs an}hrgage code includin(lg the additional information ce]l.

. A
disPos{BBRIMEMYT RlSRLR AORS THSILRSHI AR FR9Fo B & Fr?gjed value for a
direatigttiadiffeirfiormasion teil ibabistraiedtion (s 2iffdeaddiienathe original basic

it information configuration unit 130 represents a reference direction of the
INTOTHaYRtode as a 25 predetermined color, pattern, figure, letter, or the like
in téhaddttienatiditiynztiofocelhtivrindicedesd gucbangedrdirectditionavidbrmation
conlgauIEEh core alus ate dolained, When ihe sdditonal NOTRRONS an image
IaRralon s ki T fRA5IEBFYRE g P g
code including the additional information cell.

An embodiment of representing the additional information by using the
additional information cell is illustrated in FIG. 2. The additional information
configuration unit 130 represents a reference direction of the image code as a
predetermined color, pattern, figure, letter, or the like in the additional information cell
or indicates a changed direction in which incorrect code values are obtained.

When the additional information is represented inside the image code, the
additional information configuration unit 130 represents direction information of the
image code using a direction of letters disposed in the two-dimensional image or a
disposition order of the basic information cell and the error correction information cell.
When the direction information of the image code is represented using a disposition
order of the basic information and the error correction information cells, the
disposition order is configured, so that only one code value can be obtained using a
predetermined disposition method and decoding cannot be performed using a
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additional information configuration unit 130 represents direction
information of the image code using a direction of letters disposed in the
two-dimensional image or a 30 disposition order of the basic information
cell and the error correction information cell. When the direction

diffeitgﬂtm&\%ja?)??ﬁé'ﬁe .maﬂ8§°deﬁﬁa'?%ﬁs?EFe£19§H%8 IRBAPIUGN d8hSe code
e basic information and the error correction information cells, the
accolidingsitonnoederadicagiiigui-the poedaniinyentiorode value can be

s i soaenti . |
be ot b o B LR e e e e g o GeAePAing an

imagenbedinaesootiag imagectadediatent dihth eoriasanbisyentionof the
Presept ANENEoRES;: this Balweiiar{iHstating MO ed AEaEE ThRGrmation

of generatll g an Image coae accor |ng.to an .embol iment of the p_resent
are inoended. iv Rty EeraERts, thinsadigprsianalomase tieraration S500). In

morEOGERSHORHE BHBRLIRR ARFEIT AR tHECE RS LR SIPEGIBIE i Aformation are arranged

~two-dimensional image (Operation S500). In more detall, the basic .
in therdiasitionaroahiercfraiedraididRanfbrl R RGECa iafRER e thEeairic using a

predBiRFMAHIRN JRYOS R INSISEPE G AL ABLGEMETRIS AR SR sIsing fnage.

predetermined disposition method so as to generate a two-dimensional .
imdis deiadiedemiatienpeaeingtodist actomwbigh widieisdifaenthe basic
direHifoR e RasignEigaionspiibe MagimensigaapErrimean (EHBrtRIME510). In

(Operation S510). In more detail, the two-dimensional image is rotated to

morg Acialntb e QIFEBERR I IALIMS G RO RE PR BRRENFARIB Slireptige Which is

diffdiptaiBensiensddiaagrsncts 40 el the-bRsienddermaiagsagionsattiehe basic
error correction information region and codes are 15 extracted from the

InfoupAlaR; AP BB doftiBH R HRIIIPRedIIRETRIR SRRt GRS are

extra@dadimifHersmtinis R ahaes e ebAeEBeHORfBHPETI8HaR@gRIAS, which are to be
decodin%ﬂiﬁs,ﬁ%gg)rmed based on the new{lg set basi¢ and error correction .
set ARdiRsRAT! LN Y RRE IEUHRIAE COGRENMELANREHR- dettifingecoding

is pesonpedenrdarmedheanedprEn®asY IR DA Cand&ioer edoieedivon in order
information according to,whether the 20 error exceeds an error corgectibl
to dEheEE AT R Bt U SR Ea e el (RPN 1] GeiiaL. e s ormed based
on ithecodable sdirdsdisiosavitiesforncivedatisio dnfectertioht Husdiiegwioewitather the
detecteg that the decodiQ%lcan be carried out in a direction, it is detected
|

errof RawEFs BB BIRLSEIGES SN as the original information. 25
WHhafn éhlecdle tioelirde oodlhthecdine cisnsaotieer thah ibe distsicteldestioall decodable

diregﬁlgrqgtother than the basic direction. At this time, when it is detected that the
decoding can be carried out in a direction, it is detected whether a decoded value is
the same as the original information.

When the decoding in all the directions other than the basic direction cannot
be performed, or when the basic information is the same as the basic information for
the basic direction even though the decoding can be performed, a physical or
electronic image code for the two-dimensional image is generated and output
(Operation S520).

When the decoded value for a direction which is different from the basic
direction is different from the 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
basic information and the error correction information. The additional information is
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be performed, or when the basic information is the same as the basic
information for the basic direction even though the decoding can be
performed, a physical or electronic image code for the two-dimensional
image is generated and output (Operation S520). 30 When the decoded

| N ih ic.di . iraetion e _
con e SRS G e s TaR At helTGleE image
codeh'esgmio.nahmrmm@nasldimwﬁwmmnigﬂw miﬁgersafting for a result
o e o R e e image

codedialietiag rhlr_term@iidinmgl @rlwmgt_h@@dommwga_eaﬂatﬁd@rﬁ getided
;3' PG SH 'W&gq!@éaagq@ggﬂnma%ow@vap 85|m8@-e§rg%imargm can be

itional information Is for compensating for a result from decoding
set ipfolangtite dirrgerRatitheasiginal leeoe N ForaANescHREY an image code

inclegingsthe é‘dﬂgia(‘%li%qpémqn%_t%% gepelAledign 4o Ritig® Y MRihge code

the image code is generated, a white or colored extra margin can be set
acCesHRSKIS the oeRt @idke RIgeeBhiHlyent8hecessary. FIG. 6 is a

blogefipkg oty agnena %%Wﬁ%fﬁrmﬂg?%ﬂmﬁé CRB8e4E0HHMY to the

to an embodiment of the present invention. Referring to FIG. 6, the device

currpst BBamgERtEes R GeaBriiRYtIHSAD cuFeAasRbstfRRINt extraction

unitiBAgdes adRAQiRRIoAN i SR B I NaACEIstE RRIBOEHEATHD 690t &HY A result
code direction detection unit 620, a decoding unit 630, and a result
selegliRR 81t &4P640. The code input unit 600 receives as an input an image

codmBhyawalinpaprearnETh bycasifeaged NaHt IIEEIRCIHERE &ode physically
scanner, a camera, or the like or 15 an image code electronically

reprRSSETh R Yh RS RISEViFse RAYRBR ASEEHBYIRT <R RRAMEFPufl £19 like or
an iPgRCtd asBRISRERTISHN/PePidEemteaNoNNitid DATSwge. The
cha[rﬁgebistic oint is an element formin %igraracteristic fE)f the shape of . ¢
the 'iffa§B Ee.rif%'rce‘?&émp‘?é‘,"iﬂcéﬂ?ﬁawaﬁe, EXUAGHR HFRRLARtENstigdpoint from
an inptEXrisgbeccberackiisihacitleditppinds diretsoredeteatiimuaitit@@cteristic
det?{j?té the fff']rection of th ianf_I imeae?e code based on the extracte
i

of thé, SHARE LD BIINAI VIR the' RFHIRRPHE RN UG EHABRIR Or the like,
eachletedtedidasedinar doteestiagiehicharacteristic points, the code direction

det Bl O YAt PSS AR SRY'E8 A213 SRS AdiSR 8P e input image
code based on the extracted characteristic points. When the direction of the image
code cannot be detected based on the extracted characteristic points, the code
direction detection unit 620 sets a current angle to zero degrees and detects
decodable directions of the image code. For example, when the image code is a
triangular shape, the directions of the image code are the three directions of 0
degrees, 120 degrees, and 240 degrees. When the image code is a rectangle, the
directions of the image code are four directions of 0 degrees, 90 degrees, 180
degrees, and 270 degrees.

When a direction of the image code is detected by the code direction
detection unit 620, the decoding unit 630 performs decoding of the image code in the
direction. On the other hand, when a direction of the image code cannot be
detected, the decoding unit 630 performs decoding of the image code in all the
decodable directions.

More specifically, the decoding unit 630 extracts codes corresponding to a
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decodable directions of the image code. For example, when the image
code is a 25 triangular shape, the directions of the image code are the
three directions of 0 degrees, 120 degrees, and 240 degrees. When the
image code is a rectangle, the directions of the image code are four

irecti f0 d : : o
bas S A S T LR TR 180 R o girecton.
Whefetaotiorranio@2ostlie decoding uhi 630pesidraiett duatindhsf thasimagtormation
coda. action h q rection of the
e A e S T el SHFRRER, from tne
erroingagector infalmagoteacgtrimloiectding. More specifically, the _
deqReing g’{é'trﬁﬁﬂbeéf”&%%&88§§lé%f%%%'ﬁ§'ﬁ@ 6?@‘, the P@éiﬁﬂ@@@@ﬁ%‘% nit 640
region and an error correction information region for each direction. When

outparisethsr Beeulisan decespRefie/abit eXdradiel aberthatdsivhemrihatiumber of
decfReibf HBERSANILLI bPHbROTIREIPLAILALURRC it 6803 BERCHEH outputs

from the error correction information region for decoding. 5 When the

a reputinserdncnsiesiaplyiavion fideane nweabes A ssTecsion \hea4be image code
inclERUENEJERYNAS MIRRRARSVRLIE- tR (ReAReE&RBHoM NGN640 detects a

~ number of decodable directions is two or more, the result selection unit
direglignsefbie HRAARAAS dsiBguibehaddiinns FHRIEAHOM RSP lecoded

resulf B eke di¥Betidhe image code includes an additional information cell,
the_result selection unit 640 detects a 10 direction of the image code using

the TAWIRRIRN iiBrRBRLTAHAR JIRERIHICH FOEEEEHORe s OHIRIMY ditelditis. ©tC.) is

appiléteanierdascrierlicadign (internet connection, outputting a letter, etc.) is
applied to the decoded result. Hereinafter,%case where the

Reb@SHIBHRIn Cod@ReuMPIR BieiisedalRRNoRAdRIdDIREdnRR e error
correeflerndbde explainadde detrl Wi d@@pasation ppgsadinn of decoding, an
outer shape of the image code is extracted, a rectangular shape is. .
recBLAi a0 aF I RY BIAN PheFEAUBE oA iR A1 TedBggg, code s
extrAétéus Bmectingeltreshageeisadedyiiizée, fan af eafuatior, ath ¢awraabeell of the
g G SIS B T008 o B oo 5 IR RIS 2 et
it caontslrtte dietemmimedtivh ettaiaheirieyenegieoeide ied b mbootingnisafot rotated
or V\tl Stﬁreersl r}tsur%/ aqgg%y 90 degrees, 180 degrees, or 270 degrees. In order to
determine the rotation of the image code, in an embodiment of the present invention,
the characteristics of the Reed-Solomon algorithm are used. Generally a method
such as a Bose-Chaudhuri-Hocquenghem (BCH), a hamming code, a turbo code, or
the like may be used in the case where the Reed-Solomon code is not applied as an
error correction code.
FIG. 7A is a diagram illustrating a Reed-Solomon parameter. Referring to
FIG. 7A, n is the number of symbols, and one symbol may include 8 bits, that is, one
byte. n is a sum of the numbers of symbols of basic information and error
correction information. In FIG. 7A, k is the number of symbols of the basic
information, and t is the number of symbols of which an error can be corrected.
Accordingly, the error correction information includes twice the number of symbols
as the number of error-correctable symbols.
FIG. 7B is a diagram illustrating an image code using a Reed-Solomon code.
Referring to FIG. 7B, the image code includes 5x5 cells, and the
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the characteristics of the Reed-Solomon algorithm are used. Generally a
method such as a Bose-Chaudhuri-Hocquenghem (BCH), a hamming
code, a turbo code, or the like may be used in the case where the
Reed-Solomon code is not applied as an 25 error correction code. FIG.

Reed S B e i AN AR B RS T Tt ana
= 4 pytesedagie. infiorangtion sfytmb olsinidad tifesgatmiceds easiciaforteaitad. A right

I j0R IRf iqn. o El K is-the £y 0
o B Bt el of o heve WPieh L e Used to
represaiicadeitsstabinfaoraiinnghcoorslivgdo atrreatmdinfenhatitiiei peesged invention
or tcf"g ‘?éfb‘?HBfrEPSFrﬂéﬁ mbols as the number of error-correctable symbols.
FI(@ /B Is a diagram iéflu'strating an image code using a Reed-Solomon
codeeFasTerrieRf tOqtins. ganahliinhdfR ebadiiel(8caitxonuas, isnthensize of one
symbbIRESARAOMereP g Bt (it Athecersinab RaB PUEBABIRY 1t of the

eZémbOIS) and k = 4 bytes (basic information symbols), and the code cells
ReeghnalerarieaieeritAmght decnstine fnr.dhagsl ¢edadn 1bsisH Fesédisaction of the

ima§8leddie 1BReBst G8llpRLRR Used B rfeaiss eMedeRaLIRREBALONthe image

according to an embodiment of the present invention 5 or to store other
codgniseiBBRinackiarkG advrsiasireapaniiandia sdeceses (epud)isvaidipy. On the

othdPh&HE AVRER MIBFYAL \WhesHibersiseaaial ohwitBifbine redtienTreapaBility t in
capability t of the Reed-Solomon algorithm in decoding the image code in

deceghing fhenmarr oo+ the dirpglioraidhgEnags: soeR dsceb@ngfd to 90 degrees,
and @JERs s asstegnikiiaeiaROEHE: IBtRaeTHY trdRdHEetRIMyIRINRHIE e error

basic direction, and a decoded result is output. On the other hand, when
corrgeliensapatiidy Lxceeding the error correction capability tin decoding
thewnagetbedeathe ditetisu & thegneaneoceiedsichanged 0 Hrdegseeand 270
and again it is d?tﬁcted whether the error occurfing in the
c 8\4 ‘ﬁi&

ecoding |s
deg(fiafintE Qb IHEHEIG Sa PRt 2 53R &ﬁﬁ@%ﬂ& joe performed
withépphie e teodicertiestonfl dathaaigyes a0 dy Qidegress ane agtodiiayiin this case

, thtimg;'las, t@ere F‘E case where decoding can be performed within the error
IS NP p ﬁﬁﬂ}%?ﬁr&? e direction of the decoding in this case is the

dir¢d@®r7¢f thanifimgeheotidlustiating & méihwohaitdéesthinam imeti®dede using
the %%%@&&%W%%%ec %%%our%iirr]]% to an embodiment of the present invention.

The method will now be explained based on the image code illustrated in FIG.
7B. A current direction of the image code is set to 0 degree (Operation S700).
Symbols of the basic information, that is, a codeword, are calculated (Operation
S710). Next, an initializing process for the Reed-Solomon algorithm is performed
(Operation S720). It is checked whether there is an error in decoding using a
syndrome (Operation S730). When the syndrome is not zero (Operation S740), the
image code is rotated (Operations S770 and S780). The syndrome is checked
again (Operation S730). When the syndrome becomes zero (Operation S740), the
error is corrected (Operation S750), and it is 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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20 the Reed-Solomon code according to an embodiment of the present
invention. The method will now be explained based on the image code
illustrated in FIG. 7B. A current direction of the image code is set to 0
degree (Operation S700) Symbols of the basic information, that is, a

c o ST | S
oo RIS, R ed IR B TSRS e
togedhecktedlmpmheranemasxaamiroemgmomr@aemg)hdg;a@@homethe capability of

the HBERRMC ge%mn geﬂg?rgl}égg{%@é%?g%%ero (Operation S740), the

Image code Is rotated (Operat 780). The syndrome is

chdtkdthegdine(BpetfonosTBOjavivichishe eipasednthias tondeseite amount of
errot QRS FREAS P AR KIS iR Eee%te%@ﬂﬁ 938??9%2599 2 ddSed value at a

checked whether decoding oft e Image 30 code can be performe
timeg@peratiba S'T@GyOWﬁél’ﬁhﬁéf’G@%d?ﬁg%aﬁrﬁ@t&i@dnéﬁfﬁ%@@ seeamigstrengthen

the ag%{%m@%qg@&@nd the procedures explained above are performed
agaln In the image code illustrated in FIG. 7B, in the worst case scenario,

the(Zr¥éaenasaiosteada in Hred7ermasitianabinfeunatings gl niaish a third
coloPOfiRBFFRSnot 4349 iegtanse, 14 dpmeacsn HewRE t&vEﬁerﬁbﬁwB}U%%pam.ty

methods are used together to improve accuracy and recognition speed of
of the-gstfriohel dABMRGtON the direction detection can be strengthened

furiagr (i kesrHaseRsies-eplamopHasiud 1o iIBRap_bL MG iRaWREBquare, like

the amount of 5 error correction information is increased, the uniqueness

for gxartiEodetEHANg 'S £1EmdABRENNGIrNGiIdNBEMEAdagd G GaRability of the

deter@i@'ge@ﬂmée@qsgétm@gﬁpb@rgmg Re Hagy detection of the direction. (2)
When a color code is used, an additional information cell to which a third

colEXnRNTEHAL QL ITRRIRA0E, 102 SRAPLLL, Bb BY2K CPERGHGMAR decoding
accdslﬂ@uﬁgn@tamerﬁlddlth@rﬂ&iem@rpﬁéébﬁtdﬁeéhﬂan(m|W@m@@h@@e oF#G. 8 is a

code changed toash er than a sgua e for exam
diagiaTa e BNEO ALEETIIG Plearialt Coue, T EABE S FFager information in
a mdﬁt@gmm@htm|d&@n@@ny:mbgrﬁtr@@gthened Next, a method of

e LSS eten ey, ASRCERENOL e of

coladlagrmmﬁb%trandga@nc&migme ummalmmmlmddmgawm&earmtly used for
two—iglfr%renr]]%}ié)r?a\ e SaE MRy erc’[rc]) .8\}39%%4}46@& ?fgcnuﬁy IN recognizing a color, an
eraser (an error with a known location), which is a correction function of the
Reed-Solomon algorithm, is used in an embodiment of the present invention. When
the recognition of a color is incorrect, the eraser of the Reed-Solomon algorithm
marks the recognition of the color with an error, and solves the problem in decoding
to help solve the problem of the color recognition efficiently.

Although the error correction capability t is mentioned in the above
explanation, it is simply referred to as an error (or a failure), more precisely, errors
can be classified into a random error v of which the location is not known and an
error e of which the location is known. The errors can be represented in the
following equation.

[Equation 1]

2vtet+1<d ;.
vte/2<t

When the eraser function of the Reed-Solomon algorithm is used in decoding,
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There is a difficulty in recognizing a color of a color code due to a problem
of color constancy, and accordingly, black-and-white code has been
mostly used for 20 two-dimensional code. In order to overcome the
difficulty in recognizing a color, an eraser (an error with a known location),

the 8 TR SR A B2 Whln colors
of callinobtherimhge caste bitgtearaskun SdlanTdh atig dniconieotiyrkgabgnized in regions

for tgﬁg%%}’é?f Is° éﬂﬁﬁs‘?#&ﬁé@fﬁ'ﬁ HiE B qé%%?gmﬁé’.'%’l‘ 3 Eﬁfgﬁg%%ot used

. p solve the problem of the color récqgnltl iciently. h
in atieelerrepderrisctiorppgshiiitieyte siunbiohsedionse(Bheslts) eiptaretiegniios is not

ha”élw% ‘?qgﬁ‘ﬂﬁ%ﬂgéﬁgﬂﬁﬂn@rﬁﬁ%‘é‘r?%e"%&’ﬁ%?? %g%%SMﬁﬁwith the

assified into a random error v o ch the location is nown and an

erasatoreddhatslerasinpestishihekRens Stieepnaoearpecessiesented in
thergQ Tolowing AP RIGABHAY HagysM HHledtlimtiy WH@H;Q;%%WB?S& image

function of the Reed-Solomon algorithm'is used in decoding, 13 th .
coderaaBrok briceCRYRRY- asTfenersie AIRANANS TOREEaA PEZIN R WNRge code is

danfRjetd RfCeisd theEeaes epdgiuptietintela; 6B RifeMGRIERSAtion of a cell

recognized in regions for two symbols as illustrated in FIG. 8, that is,

canpheLARelyoIBFOFRiEAdTIHE tadBl. fyasiblbt CBtR; & Mgdi& into two
SYmpes ok (Ripatsinieresaaniinnpe rokoRedIsARa RN, the image

recognition process, the symbol regions are marked with the eraser, and

codend URIEREA LGN BERLE8-S5HRRM Qe BristaaucOiphe d@bgouUrse, when the
nunE aiNEFhabRY B XBAY RPIREBIFRMHRPIBS HResrass rethénade, eRitdding cannot

cannot be recognized. The case happens when aﬁ)i%rt of an image code Is
be RERATES dubto A Nele ot fEREntacaaMERN SXRIARSATBRANESFRNNOt be
app®éa@ cell 10 cannot be correctly recognized due to ink, dyestuffs, dust, or
theé&ke. In (6,4) code, up to two erasers c né corrected, and :
oG S STt R R R o8 810 Gad8otorkse i explainec
abovsiginhhoalgti. Plecairrae, voresttith ruaphleilinf esasers exeaiedls Witen the eraser
apabijlity of the er of the code, decoding cannot be performed.

Ry R RIGE 0 i 1 S5 B S UL Ty restored.
Whepphiede benithasaser igipcisiotd toe rBsiedeSolisbonscotinis eisedsass a case
exmained L . .
when the efror correction is performed by mapping into an eraser and processing a
part which is incorrectly recognized in color detection or pattern 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. 9, 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 S920). When the direction of the image
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above, although the error correction capability is one symbol when the

eraser function of the Reed-Solomon code is not used, up to two symbols

can be restored. When the eraser is used, it is possible to restore twice

as many errors as a case 20 when the error correction is performed by
codé“?&pabqég{&a%ﬁf efhaendcﬁ’é?g&s?sf'i@gca ﬂ%‘?ﬁi&” hggcgdi%éorirsecﬁlgrf%med in the

recognized In color detection or pattern extraction 1s performed one by
detemtedatti ttsmingind svbeckhndivaate ok dirmeinsagealasstie cénenetaberdetected

usin{i’?ﬁg"éﬂfagr%ﬂ@ié eI} g%%%ﬁﬁﬁ%”ﬁ%@%&éﬂaﬂ%% B25958e directions

gion including a spot, a 2 scr . Ike. Since there Is no
(Operaitempd@ecoghianpadeeuing vasidtduying ten eaahntnbsmatierrors among

the l{iIBLCde'ﬁ Qg@mﬁgfgﬁgﬁﬂé@%@ﬁ%r@%'ncorrectly is not considered.

owever, considerat S case is very important in recognizing a
colofl Be agiakeeMeIts Pis HRorkgRanillidRRiiNacaBtHR Bidietbdagcomputer

prodtadfRagm oL n3Qacqeisliniadnten embgeBeaL Al s R s HiBlters that
eferring to FIG. 9, a device for decoding an image code receives an
exeqyiggth e fiedis AR Hp0e (B sernmpoiesseayablg tiesewinadreeharacténstivples of

the RIRISUTOM BRI AMRIFEBAFAG RAEMIAMSBLRIE W@é’ﬁi@ﬁbogmﬁag%?‘%dia (e.g.,

code is detected using the extracted characteristic points (Opera

ROMo figpny1éifkhe kirecibiker #ie-imagicalresqedinaciedia (Riag (HP-ROMs, or
DV A sibeaei e drCeditly BsPeAiorPardnds s g letiansiiesii tARfligh the

when the direction of the image code cannot be detected using the
Integhhacteristic points, decoding is performed in all the decodable directions

(OmerafionveWReTdBAA des@singsiieguls haying iR IRASEMINbESPECtion code,
errors among 5 the decodingﬁ{/esult is output §O§er_ation S940). The

addilionR)dRaimik i tHReGIBES: N RKEEIP R D E R 25488t efect the direction
of th@onAEgeabaan beHovds@meniad indenhexsdmuiposatigitatharaptéttsics of a

th xecute the programs using a gomputer readable recording medium,
RecE SRR b e g FEeA BT BEBH AR LERER: Pl aRdHEgEton and
incrétyagdenadia(atgoflhiReatibepnyctlislkesl harchdisksdelc. iropidiition, when an
. recoLdi%r;'%media e.g. CD-RO%{IS, or DhDié?nd star 9e media such ast h
oo LISRAYBLAD ORI RO L R TRIGIRG P pEocessing a part where
the medovens asmgetiesesinger caitivenioimp eiver therrectgnitiodesapability.

adgioRaligic whieh RIS AR BYDEIASATRT BhaWe IR s ribed with
reference to exemplary embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without
departing from the spirit and scope of the invention as 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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15 of the image code. However, in the present invention, characteristics of
a Reed-Solomon code are utilized to independently detect a changed
direction and increase the amount of information included in the code. In
addition, when an incorrect recognition occurs, decoding can be

Wh Eﬂjgf%rlgfﬁh %g){sr_)rocessing a part where the error occurs using eraser

prove the recognition capability. 20 While the present
invéntion Aadievéeenfpagdaatjnghawimzagedsdgicoditbingference to
exemp, mhodime » IE Willk 0 ' in: .
e R B8, oldRng basic

informtitan iaébmimgga?dﬁﬁsh@rs@m‘t adattﬁropewmh@nnammhdsmiﬁedmge, and
erroﬁ@gﬁ%‘b‘ﬁ%ﬂ%f&#ﬁ\ﬁ%ﬁﬂ %’6‘?&?8!9@ SH‘BH@WH'}F%SBQHE’ih?o?ﬁééjé?@;%‘%coding

escriptive sense 25 only and not Yor purposes of limitation. T

the genigufrddpasiciivientisiien asrhie T oy tRE edianet @eariiRbraatsposing
the IBHRINIRY bELEX the-aPRE Rged Gl ARk St hetB e NRe UL IAG SS9PRagions,

will be construed as being included in the present invention. 15 What is
respasiiMelyis: 1. A device for generating an image code comprising: an

encodiRg Ak G eABIHAM SR -diRNe NRIeERhiRIAG N tRBHOHE G RBmensional
information including at least one of a letter, a number, a symbol, and an

imaga 58 RRCerered dorariionaavhiah st eoridisremiigmaridrasitndiraction of the

twoleRsieriaferaatAy &Neshastiasrtgured basic information and the error
correction information, and disposing the encoded basic and error

corfetRBR FRORTAHRIN HNb P L SYRRETPESIRNANIENALE Rt Sdmity sical or

eleciRisidniRatiencanis deierTaniesuNrsTtiecHbriy mrdieenrieishd WHO8re different
can be decoded in directions which are different from.a basic direction of

frompifenPasimdReRion Mdhe, WerdEreRRIOaAL 'Mag8e'§ dher&AiFuAR @ decoding

resUMUBHHRD baeibAGirditTIonsSiION AR aR 85Nk alkAbDb& Ie6HORISMNADE direction
hi CﬁJdeﬁ‘wen a result of decoding in the directions which are different from
whigRdsgl

grﬁﬁégt?dﬂ m‘e[ ﬁWog fER%0nal image is the same as a

decoding 15 result for the basic direction, or when decoding cannot be

Godcs of S QoI Erh A8 Bocbui R AR A BRI o peginaton uni

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
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20 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
dire n)iﬁh é% éotated toward each recognizable direction; and 25 an error

checking unit checking whether an error in the code extracted from the

basiharrmalien cegngsiebatioorrestdd @eredhias thancddmgrtracded including
add iB%mﬁf e %rtigglrrection region for each recognizable direction. 3. The

evice ofoc aim 1 further comprising an additional information 30

configuration unit encoding additional information in the basic direction or

in g direcl i I is differe ecoding

res%'lt for gﬁ\%ﬁ%@&i c%triﬁ(j)é:Tl(éa?rﬂgil &gﬁﬁ%ﬁﬁeﬁgﬁe&ggﬁﬁ gﬂ%ﬁ]ghal

infdBhagRreirRingde opdimengintedsiotryemByeGRRBE BTG eBaRifrolnformation
inclGRGIMT Bk EHOR YuEh 18 AITRERHK f&”é\{mﬁg??%ﬁd“%q%bse, and error

different from the decoding result for the basic 16 direction, and wherein
corrggdiendefgenatamionmoyestfged afiivalie bsdbastiiaiegmadamosaroding the

confifRFEPBABISiioMRBEIP AN IRE AL ER ATIRSS IRRSIenSAGPTAHRIHIEPosIng the

generating a two-dimensional image by configuring basic information .
encastiddirRAiCle b EGPR ISRBICAIRIM IO TAiRB ol tin@@dFiIgENgaAd regions,
respiEAVpprrection information for correcting an error in the basic

information, encoding the configured basic information and the error

cortRLtRRITBINTGIo W NakaRHisGsi Ay rimBns kaak dBask: &30 ch@rdecoded in

dire 606IRSHORI thf Qe adiefe ieradeiesHaS K rapitpnresRRetiMed.dMensional image,
determining whether the two-dimensional image can be decoded in
resRGRIMENGARfich are different from a basic direction of the two-dimensional

im3ee oteseeeiyehs ane-Hintehsidgnaltingathe BrodisrgerianalrivReH 68 image

hysical or electronic image code when a result of decoding in the .
cod§RER. R tasidh Al SRRRILI IToerdesbrnsn el aig iterent from the basic
diretiordonenrsionabimeasisnldraage issieedenndiag eaditdairhedasicor the basic

diregﬁgﬁ%ﬁ?’ﬁ éﬁﬁ:ﬂegg %%;? gﬁw%g %gﬁgfﬁggg%“;‘ 8|]rreeg |8rr1] Vv\\’/tplll%rpl ITQ’s 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 extracted from the basic
information region can be corrected based on the code exiracted 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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20 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 25 error correction information region respectively from each

s ARSIk 36 DR crecion i

direction; an cking e
diffeirenblisin ihéodeeodingogion tdan the dasectitebtisadandthe code

0 BT e IS 2 G e 2D oy G UGS aciional

informaait@hal 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
twoldimerfsid@dCienad soaashng @ nimage ks tastythimgin the direction
whieh s dffRERRt MRS DRRC AR ER, GfRRIEAMRAN? Assedbited image
result for the basic direction, and whérein (C) comprises generating an
coden@gg@ciielincluding the additional information. 5 7. A device for

decPditD B MAIERRLRIFRMREFHEg S 088 IR YEERRRiMABIE direction; and
physically or electronically represented image code as an input; a

decotfity!LiARIactaiHY tRUIREEBL8RERPEHI IR I s abRirgrEefidrr which the

dec8fitglRaue sk Sele JHaBs Uiy ER BHRGrarderefingniengl i AediiRsti®ecoded by
for which the decoding result has the least number of errors from among

the decodin@diBidcoded by the decoding unit. 8. The device of claim 7, further
comprising: 15 a characteristic point extraction unit extracting
characteristic points which can form characteristics of a shape of the

imabe codd'aABACEREL R BL oM EREABAAHR Betecting a direction of
thedropameshshiy pasineetheaeharaatatistieraoiinig angdreetensiadindialls which can
reco nizab.le.dire(%tion when, the |
form characteristics of a shape of the image code; 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, and
wherein the decoding unit decodes the image code in the direction detected

by the code direction detection unit or in all the recognizable directions.

9. The device of claim 7, 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.

10.  The device of claim 7, wherein the code input unit receives the image
code to which Reed-Solomon code is applied as an error correction code as an

input.

11.  The device of claim 7, wherein the decoding unit decodes an additional
information region including direction information of the image code, and
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direction of the image code cannot be detected, and 20 wherein the
decoding unit decodes the image code in the direction detected by the
code direction detection unit or in all the recognizable directions. 9. The
device of claim 7, wherein the decoding unit extracts codes
conasRRNgiag 3.8 RASIEIRIMANon RGIRDAOd AN ALOL SRS AN o
information region tor each direction and corrects the error in the co
imageteacte avirain iholbiasiethftomdbieradstjionalsinigthmaitode extracted from
the error correction information region. 10. The device of claim 7, wherein
the code input unit receives the image 30 code to which Reed-Solomon

cod@is apbiediaviad efretaiarrécndicteidethe siecoging 1nitTdecnsiasetoe image
1A | ' it de S i [ ation
d&'84hg: F%ﬁ#&ﬂﬁwm o pigRnioe
co ?eg%ainc il]f:irr%gg dli%ect%n [ ormg{ion%% l?rﬁggegcode, erl]n% 1%1 wherein
the result selection unit outputs a decoding result for a direction of the

image coge MMHB&%@PJ@&%%%OJH g uyaBaldnigrBRfipn. 12. The

device of claim 7, wherein the decoding unit decodes the image 5 code
usifR) dieehdag carriyrigatindioreEtirentady- semsaraniasiémegeacode as an
inpur{qethod of Qecoding an imagg code comprising: _(a) receiving a physically
or electronically represented image code as an_input; 10 (b) decoding the
image derRAING Hed irBaegHLas IR GRC At 7P LRGN @@ oding
resdf f@mﬁmﬁﬁgﬁam@éw bL AR dingiFestitn fap isidpatd daRsdiAG result
r

i
errors from among the results decoded in each direction. 14. The method
has dpe|laash BUIREFSh $PPER HPREBEIONI(HIS ISHAiGiAGaasad Meraak giprton.
which can form characteristics of a shape of the image code; and (b2)
detecting a direction of the ima_cl;?% code throu%h the characteristic points
I

and freterrMS MBI AR Ab I MORISHS (BhERMRL SRR ction of the
imgpe)codeacangehbeadeseictas pand2Aivh desdding dherameestiedeia shape

¢ the detected directjon or in all the recognizable directions. 15. The
0 ﬂ}ﬁérfﬂ%gieo(f%%n?T , Wherein (b) comprises: extracting codes

(b2) detecting a direction of the image code through the characteristic points

H%n of the

and determining all recognizable directions when the direction of the image code
cannot be detected, and

(b3) decoding the image code in the detected direction or in all the
recognizable directions.

15. The method of claim 13, wherein (b) comprises: extracting codes
corresponding to a basic information region and an error correction information
region for each direction and correcting the error in the code extracted from the basic
information region using the code extracted from the error correction information

region.

16. The method of claim 13, wherein the image code is applied with
Reed-Solomon code as an error correction code as an input.

17.  The method of claim 13, 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
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corresponding to a basic information region and an error correction

information 25 region for each direction and correcting the error in the

code extracted from the basic information region using the code extracted

from the error correction information region. 16. The method of claim 13,

rein.the i ' j ith. -Solomon code as an

COd%%r'%@#%%é?rﬁ%?d?@ﬁ ﬁﬁ%ﬁﬁ?ﬁﬁ; Wigrrnﬁé%ﬁgg of claim 13, wherein (b)

comprises decoding an additional information region including direction

infargnati ' a in {c)-complj u ' -

decging \LRu By St Wi S CBRFEE IRGIORg the mage
codéroisingeaadigiseattifeatinddunedomné theefeedbokimorssedesrein (b)

comprises decoding the image code using an eraser correcting function

of the Reed-Solomon code. 5 19. A computer-readable medium having

emb9diedAheeseprictsapiable prarfliMidiayiegnembadied|dhtereopo aacomputer

computer-rg Bler P AL MY IS fahRfiment thereon a computer 10
20

program for the method of claim 13.

20. A computer-readable medium having embodiment thereon a computer
program for the method of claim 13.
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