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Met hod and system for adaptive recognition of
distorted text in conputer inages The present

WO povespsedn is related to a nmethod and system fPET/NO2006/000092

recogni zing text in conputer inmages in a conputer

system and specially to a nmethod and systemfor 5
adapting rules used for the text recognition based on

an adaptive iterative adjustment of recognition rules,
Viehidesth P el la Pﬁ% kédoBHitn FUHitoLte@ textdh cORputer images
rul es baséd on the text that is current being

processed in the iteration process, according to the
’thlﬁeibﬁdlﬂveﬁtﬁﬂﬁsl gelaitd td ahrgholl aaddystén fandcoppang éaxt in
c%ltrrg}lugesr 61?21a% s in ’a ?H‘&gx? ?S?erﬁ Smdgpgﬁgl 5\5 oeasr?l%od ]gtnd system for

ecogni t
asﬂep@mgmlqws@bfqrélaa teamcmmn Rsed gnien a@&ptlsy dteratiye agjugiment of

d ﬁﬁléﬁ%@a@e@ﬁhﬁrﬁ@iﬁtsasﬁlﬂﬁé SPécDﬂn%bit frtk&oes flagechn the

tpﬁ‘ret @bnltggég@g §1?’ltg;)§(gég% né?lg:éfe?%?o HrQ@g i%:r %%Itg t}?egattached

iheeRafeitickims Ulafs 18sdinddiepersitht lhin®0IMRUAT ethdf Gab Bises
extracted fromthe shapes of characters. Each

character wll be assigned a score or an a priori

Tlad pnﬁtmt etdtesofithe ia bxixt i¢opgihition epstéms; lodien demoted he@ptic Character

8 Al TREAISR el Bl B o
g@ﬂ By mc@uratnﬁ@tchtnat% by freqogaIzing th@ él)‘t%m?t@‘éé’@?ﬁdt quhset of
ﬁz&'eﬂt s%f"éf ﬂééég%htlldh ﬁ%s'u@m‘g’fh%t 3 éﬁi%r‘]d)féﬁlﬁl%s d&ﬁﬁ@té@ﬁﬁni tBe shapes

ucC

\Y; storted tex adi. n t
SR bacter ot s tersul b TR ERHA ot g oL R
stobabiktytfor é@chehﬁnatthedaﬂkaﬁuﬁem dicmlmaﬁyusrmyd tmeoheck that each chain

%n&\é)% L8 rcﬁara Waen, 3 %o %Ql%ﬁ a&&’ﬁﬁ ﬁ{ecrﬁbs‘{ %r\tvﬁjd’

apers rref*usua
quallty effecting the quallty of the text i mages,

TRXESe W a2 alt‘tStHf?ﬂ fedodh@o en‘fs%%ﬁ’zhgﬁ #208whBn {HA§ encounter

transm ssion channel” and printin evice, etc. These
maderaiedp ha%vﬂpfrdé%%%t%tl@laa@% SHFh 3%gra¢tng RbteghRagsy may be a

r%ﬁlﬁpllﬂﬁfho%déﬁyl@g aﬁbmgu@ ﬂd)cﬁ@en@hﬂfe‘i@it% docliefg Rilidhonay be
| ustr.a t.ne

An F
iplRieid U o Do e M. P etiett GhicR JEPETLve poor
phintand papey qaality eiffeetih gothe gnalitadéd ite text ispees, faxes fdunh wpally has

%ﬁ)fr %s’gﬁftfoﬂrfn ﬁ‘fe t}eﬁﬁ Es@f&lgl . P ﬁn&méj{e@léee&E nﬂﬂge and similar

e reqg erac

mbbmSwQJd\QSCﬂbﬁmntth%b?ﬂkdbé%@P@r%lP@ gradb Q/ptlcel @bttrrl@tﬁt c

HessnEs — PDandhdtRged Guidk EHRE Fremale Ruwsl A64defiié Publishers 1999.
storage of printed material etc. requires scanning of

unlimted nunber of pages which nmakes it inpossible to
Tisecuitemtext fcegmtion SRtdnss dolade esla Whdited swieht 4dapkis. spédific font or

(ﬁéarq%al %Eo.}off g%utl )gle\?lgl&) ra%leﬂgg 1ea§rgl Tg éba?s% 1Hné’l§mpl§ﬁ filraction in
tive tphawes sa Mdhi dnsbavesd dvor the@m@m eansigletaitd \Edq:qtltoerc dognment handling,
hesisd s$¥fems, electronic storage of printed material etc. requires scanning of
unlimited number of pages which makes it impossible to use human interaction to

succeed with such tasks.

An example of guided learning is disclosed in US patent no. 5,917,941 dated June 29,
1999 disclosing a method and system for recognizing handwritten text based on
recognizing some characters and providing a user interface presenting a limited list of
probable words comprising the character each time a character has been identified, and
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' Wm@rtmnfﬁ C Hgapt

recogni zi ng sone characters and providing a user
interface presenting a limted |ist of probable words

w@ompnd®sBNg t he character each tine a charact ePCTYA©92006/000092

been identified, andthen let the user select the nost

probabl e words used in the text. Based on these manual
user selections, the recognition process continues. An
exanpl e of an aut onat ed adapti've recognition systemis

Bk %Qeelﬁef fe1der i 114@53 pfrbAbR3v AN iR theteEBASY on these manual

net wor k orm nghi erarchi cal pattern recognition.
o1 Pi9cess caRiigrcEel ated to a specific

geonetrical feature of the text to be recognl zed,

SRSl P SR RS S BERE SREINRI Iy P 0 452 427
p2paomdiog ateursknetwork paformnglnyarehica eattezm G@Ogmtlpmﬂ@wever

tﬁagtdaﬁsrtmon i Bk é}{%laqu th ra% éélﬂé g@&ﬁem&ﬁtfééw&rbf@mem ljeng

n | nherent aspect _of
we%raxednéwﬂwg&ax sgakw&famqﬁ%ry Hhrenaura) .nﬁ@@%a’f‘q?r%laé & thig

ﬁ’&é‘rﬁ[ﬂnﬁfan @ke ﬁle%@é Ilearatﬁétbﬂble@ﬁact&&rlgrc@%}pmafeﬁutdﬁ of input
ore ossible t

L
sty Gy MO A s St end seefng SBRR R HEmE: HPBFRE an
mhem’,pi aspea offneirbyndtwerky iethasthay erel teaneddswitlospenificl examipéss of a

}2&11?1% lt%tsxééﬁzgiﬁtoﬁ %Lér}p%%feﬁn théJ fe%ﬂpﬁfg dargigg%ﬁg)?é\% f?g%ossible to adapt
the gy swgletrhb’ as gedi ijthis @@tlmdmkem,ofpr exfmple prempdify tgscy scale

1@0?12 g&fg&/&ﬁ§ﬁ§ ’suEIIi‘ hewhRd shd BM&L ?w}ﬁé}ijmﬁﬁbél §tpﬂﬁfﬁe$er%lected bya

glsarag wn to a pers klli_edlntﬁ)g 3{
BehY5Rg 2 dlgths §Paé1n%w&h%tt m% FPeqifip RS fx t tsm%ﬂl case.
Inesaichl c&s%s,ahr ﬁ%ﬂitﬁd ¢Bg'@%c$][§ﬁﬂ Tad{u@tn@tsr ?ﬁh@?hcflﬁﬁas Kiowaeto ta_k;ieﬁson
t CpO. W t he | eren S ,0 e T nl, Ll 0N
IPEER ISt RadFalits afi aBT REFr3amialotiiol e A pgblies of the
dnmmanptolhearbmgumﬂ "B boablt hoveopsrwith thetdejérent aspeatholobe

[:9 itiéh ﬁ%c@sﬁlﬁl@)@Ras%e &ﬁe@d“ﬂ@co&;ﬁ%ﬂé%gre | éwﬂtea plurality of

nent  at ver even
ﬁgwtamsw sategipyborghopsasiram tp hp gbleda adaph fybe reatiticsalthe

@catheRtESahd rwéwscwgn SOk ﬂfb&e {st E&lﬁ]&hﬁ}ﬂoﬂwgbﬂtﬁlﬁs biieand, each
est  achi evabl e sults in erefore,

BBy aRABA P Bhgh Som Sy ChERED BIHAF B DR eeevible

eafesinalse GCRproess.alhersfdreppieprogtanined sgntensgdeveanvhen trained on

2?0%&{1 WRles %&’l;v%'n%ﬂraai R?r%ﬁce gggﬁlﬁt@%@@aﬂ% A AR l?l?e - OCR

I mages are ore ere I's a ne
probleg mmbwlmdwwﬁsttlmg@m@ distastedde nore reliable
automatic text recognition when the text is distorted.

According to the present invention this is achieyed by
Fhereiore, dlicag s nged 42 HREOd aﬁ& PYHGM (e RFP vidf raoegeliable automatic
teRCREGUAISorLNKEDINS t&i &y distores., A@BElihhRths pf@eﬂmﬂﬁmoﬁ this is

BB e LB e B0t Bl
haraesdrsy gt emesovmervdsrde or patstaf vafrdsoy dseng thetat faast one rule for
ﬁrﬁénb%l c‘ﬁalragféﬁ% %r%?gmpfehﬁf cﬁ@t‘?&ﬁw fo'oﬁﬁb (ﬁy ﬁsﬂ{gt {865 WOIAE%r parts of
wor s that are reﬁable recognized, the recognition of further words or parts may be
provided by for example adding at least one other rule, by adapting the at least one
initial recognition rule, by adjusting parameters used in established rules, omit
established rules or add further rules based on the preliminary recognized words or parts
of words, or characters, and then iteratively continue the recognition process of the rest
of the text while at the same time updating, adapting, adding and/or removing a
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provi ded by for exanple adding at |east one other
rule, by adapting the at |east one initial recognition

WO 2006/094892 adj ust i ng paraneters used i n establ i BEEN02006/000092

rules, omt established rules or add further rules
based on the prelimnary recogni zed words or parts of
wor ds, or characters, and theg iteratively continue
the recognition process of the rest of the text while

Rlechibf o BRE 1i16§?rd¥&cﬁkd 0the RORRLAIAY itedEdé ﬂﬁp%ﬂh@brocess and

renpvi ng ase ection _of recognit n rul es use
séem%%@m@oq% WA %éefg'teeﬁ@%fﬂ piHae fichhaseen %Hﬂlb?e recognized.
st oppi ng the process when a deflned amount of the text

has been reliable recognized. Figure 1 illustrates
exanpl es of distorted imges of the letter t . Figure
Bigued idlustrates ¢xavpdisaddéstorteid inmagexefithe ettef t. enbodi nent

of the present invention. Figure 3a and 3b illustrates

an exanpl e of adaptation of a grey scale recognition
Figpxe 2 dupigis @ flow dipgramrofien §X@1ﬁelemf sEbedingshat hgpiesent mvention.
encountered when trying to recognize text in distorted

b R an T T o TSB! B STt e
illustrated in figure 1 that identifies or

ﬂigﬁ} glldls‘r?ﬁgssthg @%o}lérﬁ ts&rﬁFu&xEso{ﬂ?%ﬂg%d l\%ﬁi@h%{}’ll?é}l%q‘g(?O %n%a text in

distortadimagescBapshuseasryaings b@eruatﬂc tocenteact wh@h heatirgs Fedated to for
Mrﬁﬁ'@fh%qetf@cth boAIRESRM i ﬁ RithatQlenti$1e6 Br &iStitgdhes this letter
based_on conpu r . ext Ctl some
el detic ShAPER I BiFr-dR 819Y h‘geg@ ggorit ripinQfsyeh a
I?Lﬁnﬁh@ba@sts @&énd 10 Yehiefficak! Ihabahmmatromé@gh?mhe bagec%
eat Ures Wit ea S_Co ed beforghan r

RGeS st . FCR bt g8 bl 3 SOMBUNiRE P Sl FE Whnd Rhtures
fromphe povvided mmagmoﬁthotexd salatedringehavdcterhin the sext,iand eguphring
Wegéqfe%iﬂf‘es%f}f ﬁﬁlﬁ’lgfl fﬁges (%ﬁ’&)lﬂl e%soe‘f&@t hwlat tdt %%Ehfﬁ: letters If the

specitic letter, aracter
feptureseexiraeigd o gomwtgd @mttb@ ptoymégi igagaef the foxt ygayal with the
Sdrfedpdriden featu&ésebo 8dd 151 & el R left€! (1HOERobabIW ISk thidBlyaracter
gerate 1 Eﬁ?%? 'StP blon of the image conprising
oy eF@%FI K& dear ance of letters in the
text such that the probability for being for exanple
h ter. 0z b . .
'i‘hl Silt%aem%bf ‘Pﬁeall%aq g}? ] artlgp ‘%I% w(g@g Lp %@% %}%I?g ﬂ%aﬁ/g distortion
be rma@fctonmrsm@rth@fext gy abeﬂthﬁ gpmarqmce of bttm@c@@m tgxt such that
%@ﬁcﬁ)aﬁﬁﬁ E’dar%telr&f foF Q}@m?l@ ented f %Qgs%n%& hbRIeQ¥d A8 diminished

erent itre bej the letter
é[g‘é@tfstrl@@&‘? off thg | BT B upper defh Permenof fisurm A ds
ﬁﬂ@[e&@tr@dd‘gntt%' gﬁﬂe the rekit bF ﬂfe?i’ﬁtoﬁéd&hhfag@i wilyp@fvﬁiéeﬁfferent |
cear di,n ref.erre
DRBR i o B 5 B A HFG AT R sl ryeqenition s
thiigehmeaciers beélongtopdifferent ﬁ)ntsmramﬂfgcean adaptive

iterative approach to the text recognition problem of

distorted images. In figure 2 the original text image
Howgwer, according to a preferred example of embodiment of the present invention, as

depicted in figure 2, it is possible to apply an adaptive iterative approach to the text
recognition problem of distorted images. In figure 2 the original text image 10 is
communicated to the text recognition process 11, such as found in OCR programs in a
computer (not shown). According to this preferred example of embodiment, the text
recognition system 1 includes a scheme comprising at least one recognition rule that is
applied on the communicated image 10. This at least one rule may be available in a
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conmuni cated to the text recognition process 11, such
as found in OCR prograns in a conputer (not shown).

w@\ewonglioy to this preferred exanpl e of enbodi PENNO2606600092

text recognition system1 includes a scheme conprising
at |l east one recognition rule that is applied on the
communi cated i mage 10. This at; | east one rule nay be
aval | abl e i n aconputer storage 18 comunicating with

SBputecReaEd !Ls)eorﬁﬁmﬁaﬁnglamh lﬁmeed@ﬁ@dreprot:ése 1QLlF¢1L&xamble the

GOt e e Py
irethe émageal). Maesessedrel values diayttiearsed in 4 diokongpy owlid up talfle 13. The

I{Aﬁor‘?ﬂri ﬁdf%ﬂg E[%léra Qéghlnlﬁﬁnfc?@% @Jlt?l%ggfﬂgha? %ﬁo?a?e‘él"ﬁéc?n@?ﬂﬂl%tsﬁarﬁstics
sychas @h@yctpmﬁﬁwn%ta%mm kagyvmtoepersen skiklqd iadhe prttThe dictionary

ﬁi’oku E%%esq' 1@%@%&%&%@9 pegm@%ﬁtpaastpéaﬁw ligwle ré?:Bgmzed
possi Cfo—bOUt ut str re .i.able recocgnl Z

WBFdésl 64 b Eus g Eﬁﬂ%{}g WVQE @e‘@ F fRCOgRIZE Worée may be a

wekd (&ﬁlh}ﬁ‘lslh%?a@[’dd@d wivshraobcmys/ab& excydadirth €pmpéfirsadrigvel. In another
ceedin

CH P ks BB 8 RO RSB LS o
mcogrgtien prosessrlde agrhibe |rcﬁmlltr0uT thessongrod thesaftlenst fwp tulles providing
B%ﬁ&gﬁb{)éb@lﬂ Q{f s%gﬁ%%] él:i'talna\ﬁ&tdgﬁl galrt 5)4 Wobdsat sélEﬁ%(P Fsethe feliable

eas rovi gher
werder nericdrveisn Ts tﬂus BReOgnige u@nweupéocseés agaiy laé e

tdaBgiiBbn Wcéssmrﬁhlw atPRé §antf tlrgi@ rtﬂ@reh-ﬁbl@ ré’dﬂgh%& words are
reco ar e r Sse a
PEEoam 1 S hRiRdte TR AR Ot 124 e epatiop prpcess 17 may

cahpradel adaptaggoitya iraegnition deleatoe wemfmsfeﬁdyp@ommmfmudmnﬁed

g&rﬁetﬁéﬂl ?@}ﬁlﬂ%%ﬁﬁé I%?Ellté)dé R)gg)?a?r{qglz to % E}ze I oéfﬁ\ltn{laﬁféﬁ oft e text The
e@ula 0&%1@@u1ﬁ|aéapt@mn prppessdr lacoglp;@umfcat@d tqj@ﬁtstomg@dl 8 prowdlng an

%bf ARl rufegatdd @ th@ﬁa‘bo%ﬁu&?b@%@s@ thor exanple to a
speciTic deformation of the text. The result of the

rul e adaptation process 17 is comunicated to the
Wm:nat@@ gﬂl&lﬂg’ docutheni® vith 1ROt lbwguelitytddenpiidingunkaesin 'tfcmts, it is

RFIRIEEoRHype S ROTPRRs s ol et R BLAE RS ARE me
distopioesthb Ichamdeamy beent theougbt fonkxqmmp dn¢ icethe pfmtm@or typing
g{?'cgés ¢ lthef Bp ﬁucd bs ?ﬂ&vﬂ Qea. n%r%nﬁﬂdﬂe@ln t‘c%:eart in an

aracters ave een
pHPReiihanabysis BIORH. ﬁ?ro@@g@ oo & JoEnpIR shetam, The paameler

@&thtﬁgd ;dﬁ§w|é? eMardifg BhR8¢t&9h ?fé'(ﬂobﬁﬁeﬁtrini}hﬁe@bé usddto@n
omat IL.C an r.0gram or exa

R R g St P g e e RO o L AT
odalt aftherisitiahOCReprdesss iethit noayl] theactes attsﬂdnti@ed to a certam

bl

8%1%‘9089%&11%8 %V\%e %aot&%ﬁrﬂap b‘é ?eltwgdfa%?%glr-% Enl'ng
mpmsemistw@, fargkample the chaa:mﬁraéflt’ efj8 any ”m@masxfly bel mlbectawhen
Qi@foh@ﬂ rbﬁjeeﬁﬁﬁ Bf ﬁ’efndlhﬁg %ﬁ%ﬁ@ﬁﬁﬂb%ﬂﬁﬂ%ﬁ@ §'cha@Biér Béssification.

vi ewed ving.altérnative
Character clas31 atlon is a method where images of individual characters of unknown

type are classified using a classifier that decides which character class the unknown
character probably belong to using quantitative information of one or more
characteristics inherent in the character. One example of a classification technique is
clustering. Clustering is based on partitioning of a data set into subsets (clusters), so that
the data in each subset share some common trait.
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representations, for exanple the characters "i", "j"
and "1" may easily be m xed when distorted. One way of

whasvdlopssg2 al | the possible alternatives is by POENACI06/000092

classification. Character classification is a nethod
where i mages of individual characters of unknown type
are classified using a classifier that decides which
character class the unknown cﬁaracter probabl y bel ong

U@uaﬂﬁy‘ 113 ORRYtéBthaeexichfden | DRratfer 13859 [n 11 ﬁﬁtlal run and
aracteri s #I cs_inherent in the character

e S e R 57 S gt ol AT y o 1 &Ry, cue
Gottdst(eribg)ostatstibasgshtiem patysisthaniunpeobe atilidatido grehtifyntords or

éﬁpSWor{ig hﬂ?ﬁniﬂg%%’as eﬁﬁgbefgtpﬁecﬁiat a in each subset

re sone co the OCR system may
Escexatwleraesprdingitasn @xalmlagégg ¢dimenfeofith¢ piesent inpentiom dhe

ks ¢ @(‘?f:‘(lﬁleﬁts+ ' Bﬁérgaelgunﬂﬁ{alo"’ln%fﬂpﬁt 168, &fﬂa"'rﬁfg%e}rhave been
cl asses, u\gﬁ)n i st, .dictiop ry, cu€_ wor ds éCI‘I

teagnisrd &y e&é@%«? ritiatl gaq for Fgmele hankeengdentifietin a g
ﬂﬁtlbﬂt&@ﬂt'ﬂfly M TdES a@ésuﬂl&fohfpn@fng\w ledst dnb&ﬁstzimy olf ﬁqe characters

&%ﬁ?ﬁéﬁima?ms%ﬁ@ | onsp s Bud ot B R oBinicds e

vloaratder§ " abotiuoreinit Bie multipher iasthuares 'of theisaingicharacter class provides a

biACRPIBkEing 1 tne AAY b ARYER GRYS REERIY BROANNASHoPSrey-

exa
leghrribitap image raatéhmsnéﬁv Verificatiqp, 81 afiana recegnition scheme

ﬁﬁmge ? ﬁfﬂﬁ%gy hgﬁﬁlgﬂi%nhtgﬁmggpbpﬁttidgqgfijgif@t@é Sctual
B Re s e Lt PO e e s i e pLadeR PR g Sralels) may be
a'dnm byadddu;(y 1w niddsanines toffort dxan@moﬁ{eﬁﬁm featured @siSexample
. I L1
%gog(\éé@’ gén{l&fl lg%aﬁ%%aéo tﬁ/e S(rﬁzll%ﬁeéc’t ch Hé% rey e%ee?tl%l;es
bi t-map inmage rratchl ng After ver|f| catl on, the

Rgtbﬂfhg AllaftRERO8Y the ﬁﬂe@fﬁﬁ"ﬂ%e fRelMRE @@g pméess may continue

adaptin ihEInltla| r'u fitting rul
e iEsatiyely mawer; By W@Bé@%&’?@% Prepess @@%e mFE?rth@fﬁthﬁIC@ucmg
inloge ﬁmbébl@ﬁbcagm@ﬂﬁwbﬂls lb@gbdctfn tha gderwede&lﬁa(s)rrﬁncmeﬁqa 8 smaller

R 89 o B mbslra it Bt ok P Sty EQF Pl aseume

thh@V(EdMéqeality ¥, u:rﬂmngmhg’ fomt', (thtough’, r @oggnitdn'| isygsm’, “dictionary’,

?%pl«t,eﬁ‘g 2@9 Eﬁh}%iﬁpﬂl é?ldlt oqlleto ':dldel \9&1%1% 1191%3 a@&%‘ The new words leads

Otreiar@tm%ply ipianees ¢ of ghpr ﬁ;ﬂraqmwﬁgch f\@th@daaqlﬂ f@db@ possihileties of

SBbHEnE hﬁés%if)én R4 %'dﬂﬁlerf‘i‘t’ér@tﬁé‘l}@&ﬂﬁhﬁe [HRAOORI #6Ls¥Veh Hiis
base t he ag(flq rul eéss si nce Etﬁre is a smaller
SBIOHPS 1eafis iR et liest oRa mstanes ofthg shaacisrs er t he

ad@igﬁkhm{bpqﬁtwwﬁxaﬁfbﬁteleasaﬁﬁwﬁﬁtahm oftictichatactital i ty',
; t.hr ou ognition', 'system,
'gu%ng%"rpfﬂ?yaﬂhﬂ A TEEY e?pé?PeeelP’dent ified in

addition to the words |isted above. The new words
% Ss?i?rﬁ)ofr@nm d&’é ahﬁ Al t1hi8 5%&%95&1%5 oﬁheclgﬁfa?ﬁﬂg(rs)srela\féﬁ linknown

f er lea EOSSI
character classes comprlsed in the initial scheme is adapted according the actual

encountered characters in the actual text processed in the OCR system in an automatic
manner, without any human interception in the iterative process according to the present
invention. Therefore, unlike any known prior art solution, parameters like weighting,
threshold limits etc., are all adjusted according to how the actual document has been
distorted. Therefore, the actual recognition according to this aspect of the present
invention performs the recognition not based on a model related to fonts, type of



adapting rules even nore, and then iteratively
continue the OCR process. In this exanple, the new
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"acdef ghi kl mopgrstuwy', and at |east two instances of

the characters '"acdefghil moprstuy', that are

recogni zed properly. It is |ngortant t o under st and

that this adaptation of the initial rule(s) related to

USRI s&delsarchBhg OF ASBRS (GPRBEH HEdb1)) Neté. Butioni Howadhe text images

%ﬁgﬁne i s adapted according the actual encountered
W@PRF&Si n the actual text processed in the OCR

systemin an automati c nanner, w thout any hunan

JE‘P%%%F{? tt 1'F] Srg Ir?antt H) %dte%'i%dl tH&t u%[l?g %%j otﬁgrcp%]ogiﬂaﬁgtgsohﬁloihp that try

ererore,
t@rcops Mhhtdlsjm“te(bfaxh aehandsvritick éexlv@th Hotyi mgwdtnlgr QF steps
Jhké@tédsto fds udéﬁ'ﬁ ﬁ% *yg@gbflélgﬁﬁuﬁﬁ GBE gferégnttlﬁvé‘xﬁ\ﬁh trﬂb?ely iteratively
act ual docunent een distort There

laptsde theorchiph distostonscaspuntergd ibthe hipgura%rﬁéé? trge 4R élstortlons
Pesme l”ﬂhetéﬂi&”lf'tl@die pRIo0di s rtione preg 6 giht netilodwid syseathccording

d
Gngularngmisri Biatifery B0 ol Foifons e - iR mage.
how t he text images actually appears. Therefore, it is

A&%‘B@%g@é aﬁ&h&[&%ﬁs{c@%ﬁ@l@ &:@ﬁt 1H{;]éﬂtll6ﬁ 1‘?@’3t &%glbﬂerﬂo%solve

cope Wt
erantldiis Telatedhto quasi-wrigue Wbl;stpEcwmmnlg th@a@ré “fopt' gpaspepsily be
RidcRedifgy 5@‘&@& Geheh @8 nﬁlh é’ d: ﬁlsqfloﬂ' i$ 8Ridried nﬁssuhﬁﬁhat the

rese t inv on_rmer el ratl ely ad
oo WM Grassoarestnpdiotd§ qﬁéﬁ%@@ﬁﬁ%ﬁf@ angl “ef is not
ﬁhﬁdﬁnadﬁudmﬁygtkuﬁﬂﬁpﬂﬂ@b&ﬂhmtEhabﬁfmrﬁmt|f there are
no distortions present, the nmethod and system
according to the present invention iteratively adapts
Agcwdieg toatithéranpeco bf thi@resont-iuy@tion; adictionaye or word list is only

91 ﬁl&hgcgblo%F Gérificheh 'ﬂraﬂn g Eiﬁ M c ﬂe\k? Bf fh@ [E)resent

|t |s a SO po e to reso cts re ate
]@M%}Onu P ds. For exarrpl e, the word ' f oof rmy
easily be msclassified as 'feet when an inmage

conpryj sing this.wrd is distorted, .Assunme that the
wordsLAEags sPegifg un teraﬁfgﬂ%wasﬁé%%@wpﬁ the text.
Si nceVowedsonsoemt tdldteastipatowets are snonetikélg tmdeighbair many

dicti nore probable that the word is
footaﬂﬁiﬁggpﬁﬁﬁ to anot her aspect of the present

i nwenPosaignahrequencydigtipusionssor d |ist is only one of
Seer @bk A Splftu Sck boRbiiors) Bha HEMIs ARG fflr

t he context of the present invention. For exanple:
Lang Bk i ¢ unilateral frequency distributions,

Vowel (_-:ipchelspunaﬁis (’aﬁahﬁé pattadiu refoatagiositidvne ofMetterslih laamtd)
to e ! b%lfllrshgpf r\%r&s Hd CI‘ILDS (unclhuaesv%fg %)s that we expect to find in any
text),

are examples of techniques that may be used single handed or in combinations for
verification purposes, including tuning of respective parameters providing adjustments
of performance of the respective techniques during the iterative process, according to

the present invention.

Geometrical features identified and used in the adaptation process 17, according to the
present invention includes also aspects such as grey scale, pixel count, and pixel density
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Posi tional frequency distributions, Comon digraphs
(two-letter conbinations) and trigraphs (three-letter

wa@ ovbiopsss: ons), Ci pher patterns (uni que patt eP@BENOR006/000092

repeated positions of letters in a word), Conmmon
short words and cribs (uni que words that we expect to
find in any text), are exanples of techniques that may
be used single handed or in conbinations for

eﬁg :néf#e t ?etzaomregu&a%@ﬁ depmgdmr?g c&r]fbml f&?m&mﬁ @&ﬂﬁ%ﬂt ‘i/rﬁthe
\ u S 0 erfo ce of
Fipisp i g &ehbo AR Tt & $goe feivb alaiden e foeting Bne

=57 wa(ﬂé gageOAL ben s @8a)the blitpe of iterworddohatits ddehtify because of
LS ERp P SAM T 287 el o R DE80S e
ms@aﬁtctbyspmmchlsg an myerg(daﬂlcm ofiths greysoalatn addidorpl gisels
&%@@Mﬂgﬁfe intafe e bf @ forFod. tﬁechi\ﬂﬁﬂt HaRd sid® o@%%hfet At is

resol ution ure.
ifgstiaied howy fiis pahapped F85e ek ensimpliLiss B a%%ltlﬁgatt%fg]é? grd by

pref@atdgf 4 @ateaslfe%e@tfﬂ@ dharatlees @Ry weeR! € i mage. As can
be seen, the ape of the word is hard to identify

because of the resolution provided in the grey scale
Ansther enfibddimentaifdhe prasehi ovesti@bconiyrisg ceptisg awerd listor

{
(ﬁgt?(ﬁafflo%)élé@{at%wo%lg?@oﬁglglagﬁ t[i)&{ @J{t!h? PulQJ tf%lfe&fﬁlg?eyby ?ddmg
Words i thg di@wnalcmloph@ Progfiss 1héﬁmct§rld@ﬁgnref2 gure 3b it
is illustrated how this enhanced resolution sinplifies

t A e I de rts'{ 1{>p:§g Igﬁ?gjctgg Fetézggﬁ%% gn%agga?%hg%gc? teg,t t&lg rremaining
@ﬁ&ﬁ@g{iﬁ@ﬁte@lﬁ 15 gtee Ws%hfou@ﬁﬂ%%bdg‘iﬁi@i@ste&el asiegthengodified
a, Wor i.st_or ctian okup ta

Sutetiifitn Rlcsiisibd ALE d O BB AR oAER B g ErbBEbove. I
mosticheesdhctecogration systeaup will adeas §y ﬂmthdrewh@lnle dedognizedwoeds,
\glalcﬂ%fhtﬁ@@ chh 'B§ tus&{-ﬁat%‘cilg'pi?ﬁ'v@ Wb Dot GERGEY U@ heARR text

tation’is remar ni ng s unrecognlzed
qogwedgl ﬁweﬁé@g &90grnz%@rpugh@utrtb%W&ﬁhett%nT%%@@ﬁffhe method

é&bmdg faahepedhdrit @tk efiftdn S thRGesstdd @il euﬂn%ﬁdge%@r ed in
18 and the process is repeated as described above. In

nost cases the recognition system1will identify
Ther driteria foeldetzbhmingthaighe peessdrad achiehddodony ergemdel @y yary in

ﬁ@relﬁ et &ﬂmeﬁts' ())(X.I%p h%h%ﬁ ng&& b B&%s ?Phhé re%gﬁnzed a
Pttt alpomits FE Y RS Byipth 8

ctemﬁmﬁgh@utt Of ﬂv@ twtton @letmmldedrmagsﬂ@p@l«?hfas tfcbreexmcem&m%p%a the
RESRA G SHoE&s 1 Qeﬁﬁﬁﬁ@:ﬂh th@ffl%ﬁktﬂt @faalﬁf;l@ of Bf@eﬁ&p&ﬁ{}]ﬁhen’c The

untd | convergence, he crlterg . etern1n|ng t t
eEREM I STh bgogww@ae%w ¢ I@f‘@ﬂ%‘éz Uit greppizing the text in

the organizing process 19. For example, the organizing process 19 may assign specific
words to remaining dubious recognized words 15. The assignment may be based on the
result from the character score process 12 and the dictionary process 13 providing the
most probable word related to the dubious word under present investigation in the

organizing process 19.

Another example of convergence criteria may be that the number of reliable recognized
words in the output stream a) from the dictionary lookup process 13 is not increasing
from iteration to the next. When this is event is identified in the recognition system 1,
the process continues with the organizing process 19 as described above.
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di fferent enbodi nents. For exanple, when the
recognition process 11 has recogni zed a certain anount

w@RooblegseBExt in the provided i mage 10, such asPEDNO2006/000092

exanple 90% the 5 recognition process 11 term nates
in the present exanple of preferred enbodi nent. The
recognition system1 continueg processing the
recogni zed text by organizing the text in the
Qél%ﬂ!yzété'tgd RhOE&SRrdefice bidterif ¥@IRiBg td 18 pedseidTh¥ednfidn may be one
rOfess 19 ma aSS|gn specific mords to remaini ng
o fpllovne XaBgiszed words 15. The assi gnment may be
badedABhametersese pompletsly raseenizek act er score process
12 2andllicheragicrs are paitipllp resegriged Repragungipag 2ty eccosmipat
pr obatHagaciers dreraohsitlendd tobe withigypenssofippedsiinedelaracter confusion
pr esedternatives {axgaiplesrard foce’iEl By 200 i 78$ pthetless sirBilar geometric
Anot hgeatuggsanpl e of convergence criteria may be that
t hg, NURDER4 offfedhabs A& i§ egRgsftged words in the output
st iye aﬁeﬁhnh{ atderénelbRNddYd 10RpHR: RS BESzcladd indt RAE based
| ncr egs f&& ia!sﬁﬁ@ 8y £ of Affed\@Hkiderél ok Bh ﬁle'p?ocess or
eventm&gdb ?@ ﬁg e{ Qgeani tion system 1,
) 1 ne ol ap|2|ng process 19 as
de%tr 5335%3% %fp Siﬂ conver gence al di
cr i% eF1&ogR efeac & JEveebord oA e (gq yotred
of f o?qr@w e TNSJ&H%]PB&%% 1S CET €U
rec ogwnz@aaﬁ@ w;zs:n B Wﬁﬁ?%étn&ﬁfémﬁlr AR andmaximum processmg
recogﬁm@bd Remai ni ng partially recognized characters
are considered to be within gr oups of pr edefi ned
haracter confusion alternatives, (exanples, are
Kpiher exampe of Bopdimenicof the RTRSENT HYGRIY] RRPVIAFS Blee Adabeling of
§u©ﬁfabl§1§fed vlordd R dubfifus edcobgiatdwosds] By fo@ ekarhple highlighting the
j characters are considered to

exhaust.e . Renmai hj n
Ba" épfhegina?ﬁeézo%%cg{egﬂd not text based on | ow
recognition results for any set of rules considered

M&ﬂ&ﬂ&nﬁ&ﬁm@ﬁ%ﬁé}?ﬁg?k? ﬁﬁ%ﬂu&{‘m@luﬁé’@&é ddlﬁ% t}1at the dubir?us

non-c racter timer 1's use
egruzes] wepdtis gerbage anrlrﬁéwh@mggm worhipaythe Fesgerition gesult if no
Ml@ﬁ@fckﬁﬁﬁerkfé‘(zﬁionﬁ& ftiuida&ﬂf t#18a] @BANdd#&tEShsiiAdicate that the

tain a i cati.ons .wher rec niti
i po etz S TR Fer s HaRH T DR S i arein o

prapigics i dohineagaithut hwlbmdmsﬂakd:rrmﬂbmmg agsaiwgdt i nme) .

Anot her exanpl e of enbodi ment of the present invention
provides also a |abeling of such assigned words for
Aoothousxampdoofiimizalinentdd’ theyyresent inyraingyl providghtecggmitipgrules

$428d on a word list as known to a person skilled in the art.

m—‘

Another example of embodiment of the present invention traces variations of specific
identified characters, providing this as recognition rules. For example, the recognized
character can also be used to identify the existence, curvature and length of the bottom
bow stroke of for example the letter ‘t’, the position and shape of the cross stroke of the
letter ‘t” or the typical fragmentation pattern of the stem stroke of the letter ‘t” in
vertically fragmented text. The letter ‘t’ is quite common in normal texts and will most
likely occur among the set of reliable recognized characters. All these parameters are
vital for recognizing the letter ‘t’. In the present example of embodiment, these
parameters are adapted in the rule adaptation process 17 to correspond with the specific
appearance of these features in the provided text image 10. However, if the adaptation
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20

words in the final recognized text. Another enbodi nent
of the present invention includes deciding that the

wal w6032 ecogni zed word is garbage and excl udP@YNOR@6/000092

word fromthe recognition result if no satisfactory
interpretation is found, or if geonetrica

consi derations indicate that Hhe dubi ous recogni zed
word i s indeed garbage. Exanples may be scribble in a

OPd Hilé]eads @rfaﬂ&ia@rﬁ)lé ’fhaﬁ @cd}rﬁﬁgﬁe& Mhe\ha@%xé&ﬂéﬂa pi@léﬁﬁ@l‘threshold

in a re er, exanp| e
lsper e Stad kB Ron 80 EaAPig b o BES B iyl pROHY A eggon omits
thesecbgaitioa mkerhy remevingr kreoking tlu: raleqpasrlspred sik thelsegtagenl 8. As an
f di f,
R0 p ISR BRI o IR g ok
pleaidec fepsible pecognidiongulerdgginas recogni tion rul es. For
exanpl e, the recogni zed character can also be used to

identify the exist rvature and |length of, the
Baptish e f SReoERent ! s aRpitE pREten tRgadar the gigra rules or
mﬁmbn eulcavalidsfoapeeed] chiracter ﬂmesﬂberse& en e dd&&rrbmietoé @ feature or

e B 3t Dflop AR PR RELA 1 L B NG S B Toncorming

th@xlot oerdhe letter’’ istalsoivalidydartthe d@tm’mnthuerietm rifal texts

and will nost likely occur anong the set of reliable

recogni zed characters. t hese paraneters are vital
poptheeexsgile phemboriment théhe present lrwe%lmn PABSEReV A gifsTad rule for
Qéhﬁﬁfﬁ@lddlﬁ@ Rk a @Mmma&wm&ew Sﬁtﬂﬁas&éﬂﬁhﬁg rilBs tdMed to the

b PRBPeR o P B R A LS PGB RN et Wil squfes in 2

t ext |nage 10. Fbmever if the adaptationof a rule

NGRS L R Sy o i
theem%th%morchmg ‘@»&hﬁmV@nmn eyt Fhore, wicreindhgperigiaplitext image
waibiiaed Qjmaﬁ §tt§c‘ﬁ€d c@aRa IR ﬁh'étﬁeltéle&%ﬁfbvlhﬁ%e QEqulsltlon

gark|G§ the % as I?psed in the st 9%1
e (el *\‘Fé‘ ‘éﬁ‘ B 40 quemEpealion Wit Hig WH‘%‘H% Efem running
thelcempirey phgrﬁﬂ; ]D&tleﬁlarg» lor blwﬁmmbquen@r tavliesl€4 and set of rules 18

e L L e R e o

general rules or conmon rules valid for severa
character classes based on the occurrence of a feature
or rule in a single reliable recognized character

cl ass. As an exanple any rul e concerning the dot over
the letter '"i' is also valid for the dot over the
letter 'j ' . Another exanple of enbodi ment of the
present invention may renove a general rule for a
character class or a set of characters classes, such
as renoving rules related to the bottomright serif of
the letter "a' when we encounter the version w thout
serif as in "a'. Another enbodi ment of the present

i nvention conprises a conputer program executing
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the nmethod according to the invention outlined above,
wherein the original text imge 10 is provided by an

wa@eaaossd2 scanner devi ce or another el ectroni cPCTYNO2006/000092

acqui sition device (such as a digital canmera) in
conmuni cation with the conputer systemrunning the
conputer program Di ctionarysﬂy character frequency
tabl es 14 and set of rules 18 are organi zed as
gaqagagangcords in this exanple of enbodinment.C 1| a i

1. Method for recognizing distorted text
corrprl sed in a conputer inmage of the text, wherein the
et hod conprises at | east one a priori def i ned

{RERUILHERBAGE TR R L ASOIRLEIY a%é,lm%r\@ 508 8BS

erein I'ses
wherglyl the hietlpdarompsiges at é¢ﬂ§t e e defened seeghitiongehenyg for
re@o SBEnE SRR dRPaciE SR iR 'fheviﬁét‘i;@d S5 mPAsdsitiad st¥py &fs
found IR the distorted text i|nmage by using at |east a

part of the recognition schene, b) using.the
estaabestaltishinget leagone gprropaets ogmélﬁnmlleén the ragossiiqntfgheme
conpufoswardserepanial wresds foxnd py b idibtartpddettiimege byibping at least a

st r eapartofie rgogygjitior k¢lelolee r ecogni zed words and a
se®)nakingthelestablished at leastione sécognidiuh indd $n a)pmothaicamguter image of
WOor dsthe@gxtipd@Ading Mifkg catput e@&dm enBpdaappiliableatedgaiiet idrds and
i Nt hgsebofl 8hipBestieatl coniPithg @ibail dedo@ned Wadkds,

ch Q? ARl ik Y P44t SleSohR i AP rbRYS il tﬁ@gﬁt&fedst@ﬂqmage related to
cha aghed ¢ &%ét&%%m&ﬂﬁe@& lea b SR AGf s ﬁr@%ﬁlaﬁ@l%r lasses, and
addi t) s?aﬁﬁjs in Cf %néttoln Nadittofal 1%0(% ?u %ﬁ?eqﬁtt L 9&0 ﬁrq?cheme

C
et el ﬂgp‘ilaaé# S A ] e RO gl dagountred

t her e 88€ ¥*x&econd out put streamin h) conprisjng

dutsh otyBeneyengaicAs d soaond Qutnyt sqagrind apmpriseg dypiougresggnized
in stwprds) progideadeptatonsefgsledimsjen o), Bt tand o) agspeding ircastual

of chanpmetapesofnhengtereseduitared e themopyuéar inppgef the taxihbefore
t ext deftionmgaectgniminggordscogni zi ng words, e)

| t @) aitéruiVely eaty yutGdp HfpPcPand &) respektiaglg ulil a predefined stop

r espegdteMelisreabmedl] a predefined stop criteria is
reached. 2. Method according to claim1, wherein the

step a) conprises checking an a priori probability for
2 set of identified features of a chain of characters

@etq%'a Q&Hﬁ{g £ 'cfé%%‘%svdhgreﬁr{‘%e BleB 2 Vg@&ﬁgﬁée%t géék%%jg £r?&<§n§1¥

for recog
piobability for a set of identified features of a chain of characters or character classes in

the provided distorted text by dictionary lookup for recognizing the words or parts of
the words.

3.

Method according to claim 1, wherein the step a) comprises template matching based on
a template library included in the recognition scheme for recognizing the words or parts
of the words.

4.
Method according to claim 1, wherein the step a) comprises using character statistics in
combination with a dictionary for recognizing the words or parts of words.
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the words. 3. Method according to claim1, wherein the
step a) conprises tenplate matchi ng based on a

wo esoplogged2 | | brary included in the recognition BCHaDR006/000092

for recognizing the words or parts of the words. 4.
Met hod according to claim1l, wherein the step a)
conpri ses using character stajjstics in conbination
with a dictionary for recognizing the words or parts
of words.5. Method according to claim1l1, wherein the
a) c rises usi a rd list far recogni z
Meba SR iR o pihen B cfre'® SompRisoRba st iy
teoogiiaingtie wodis oe partssofitbs wotdsof recogni zed words or
parts of words fromthe step a) is used to create a
word list in the recognition schene. 7. o Method
éccording to claim1, wherein a result of recognized

MRS a%oﬂgﬁ{g: 8 cim\o ms,reflﬂ 9[€s¥1ﬂ &f ?écsgm@éd {8rdd 8 PattPof words
g‘ eat e a c io

ar table in e nition
step a Wer %ﬁ%%?d‘i% 1%“6#‘%?&?@“%@%@‘%% t he
step a) conprises using at |east two parts of s the
ecognition schenme and selecting the result of the
Zart provi di ng higher reliable recognition of the
Westlusl agcondangtte chimvio miisteida rdwblt b decaguioedivagistoo pettadfmords

f'r?mv’fﬁg &fe '3% shRed #oed?ee&% a ﬁﬂﬁgfﬂﬂ?Q§ 1%11?1;5 fﬁg}]eqnstﬁ@}el: %‘mﬁ&f scheme.

0 str Ural features e geonet
feature. 10. Method according to cIa|n1I 3wherein the
gtep d) conprises deleting an established rule 5 in

recogniti.on a.rul e. rov1de reduced
b er i 1 Py Retein e Sthp k) ORI bos 1o At ey B perts of
theecagapioadcherheand seldcting dteapsul) ofcherpart prvidnabighst religble
%c{i’ 16‘55?5%&&1‘6?& g}}a F%Hsl ty, score val ue, weight
va ar rane

e or used in recognition rules
conprised in the recognition schene.

Method according to claim 1, wherein the step ¢) comprises using a smaller set of

structural features identifying the geometrical feature.

10.
Method according to claim 1, wherein the step d) comprises deleting an established rule

in the recognition scheme if such a rule provides reduced recognition.

11.

Method according to claim 1, wherein the adapted rules in the step d) comprises
adjusting a parameter such as probability, score value, weight value or similar parameter
used in recognition rules comprised in the recognition scheme.

12.
Method according to claim 11, wherein the adapted rules in the step d) is used to
establish a further additional appropriate recognition rule in the recognition scheme.
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12. Method according to claim 11, wherein the adapted
rules in the step d) is used to 5 establish a further

w@odaendssal appropriate recognition rule in theCT/NO2006/000092

recogni ti on schene. 13. Method according to claim1,
wherein the step d) conprises using the recogni zed
words in the step a) to adaptzrecognition rul es
conprised in the recognition Schenme. s 14. Method
pccording to claim1, wherein the step e) further
conpr.i ses _handl j ng_remaini dubj ous r.ecogni zed words
Mgthad eremmiling te ﬁf@n% dbW %rgmrtgg 8igh i%i eSS élgkns %lbeef%&]‘éffed words
nithdistep ay o Aaptdesugnitiondalel oomgrisel ibehargcagnitodsctiame.

wi th hi ghest probability as being the word after the
iterative process is finished. Q 15. Method accordi ng
o claim 14, wherein the assigning conprises |abeling

M'%ﬁloﬁ%?c‘%&ﬁt?xg téévlgfg?ﬁ] 12%hasi @p @l@{)‘é’?ﬁﬂ’ﬁrer §orﬁ1[§rise§/ﬁﬁﬁkﬁﬁlg remaining

accor g t 1, wherern the at |east. one )
duibiansireqaRRIZee Biasds hassicpingtthe dubipus fseogizsd wgrds to be equal with
h‘&lﬂﬁaﬁ&@% WhiddhsBeRly sSalidariwitheighést baybability &5Being the
t
rt

SRR d
17. d accordin o.cl.laiml and 16, wherein the
'%8%5§%¥ﬁ€ &¥ﬁ“?ﬁ§°§?%%f%¥ﬂ@ghprises i ncreasing a

nunber of pixels of the at |east one identified

onetrical feature by grey scale interpolating the
I'ficreased nunber of pixels. 18. System (1) for_. )
Methodrcedrdinedp staimtlddwhessin the assignsrgicdnprises abplingihe assigned

WOR9Gs b&ne@fwdrlie text, wherein the system (1)
conprises program nodul es that when executed provides

at | east one a priori defined recognition rule stored
i) a storage (18) for recogni zi ng unknown characters,

. =0 I 4 _ 18) i ‘
VieBe8 ba b BER chirBd, e B Bs AL e MAIE slsfitpd fpgure
thersige cff t@nprissh encesuringwey yeileof thodistarteddextQ f) program
nodul e when executed providing at |east one

ﬁgpropriate recognition rule in the storage (18) for
rds or partial words found in the distorted text

Method according to claim 1 and 16, wherein the adaptation in the step d) comprises
increasing a number of pixels of the at least one identified geometrical feature by grey

scale interpolating the increased number of pixels.

18.

System (1) for recognizing distorted text comprised in a computer image (10) of the
text, wherein the system (1) comprises program modules that when executed provides at
least one a priori defined recognition rule stored in a storage (18) for recognizing
unknown characters, wherein recognition rules stored in storage (18) is processed by a
recognition process (11) receiving the image (10), wherein the system comprises:

f) program module when executed providing at least one appropriate recognition
rule in the storage (18) for words or partial words found in the distorted text
image (10),

g) program module when executed using the at least one recognition rule in f) on
the computer image (10) of the text providing a first output stream (16)
comprising reliable recognized words and a second output stream (15)
comprising dubious recognized words,

h) program module when executed identifying at least one geometrical feature in
the distorted text image (10) related to actual characters encountered in the text



10

15

20

25

30

35

i mage (10), g) program nodul e when executed using the
at |l east one recognition rule in f) on 5 the conputer

WO pgegein) of the text providing a first out pPCT/AOR@&000092

(16) conprising reliable recogni zed words and a second

out put stream (15) conprising dubi ous recogni zed

words, h) program modul e when;executed identifying at

| east one geonetrical feature in the distorted text

i mageimasg)oisamg charaster dessemiand peirblishingat sgstomstaddisignal,

t he t escogmtige rde instmstordger(a8) ased batheed leasine geometrical feature
est abbf thkianiyabhthatasts tnonataetinttheteat, recognition rul e

i n iy hprogiam ageulel8henbmsadediehtifyiny if leasis aoeond output stream
geonetrs) k), keatisherefiddshaapetiownd s wlsleacdugdd in program module f),
encou } eh@d) hdbotdifs tcPactual hppcRfABE SIRHEPLAMWrE cidd@Rtered in the

g;( re c g lhtglel?ﬁdg(e%'f (3¢5 tb{téﬂeﬁ% %oﬁtﬁm"i’n é&@ﬁtﬂl bl modules
ru lJ? B}ft% h‘& {Aoglo e@wm?l - Q&]t ’?%él ﬁfn% 1;&;5566{31;361
accor n§pr % 1Bgap ea ance © ]l‘%laf?a%al{e} P Y

encountered in the conputer |rmge of the text before
gontinui ng executing program nodul es, j ) program
nodul e when executed testing a predeflned sto

evstem apeoraime de elagsd e wherag the progeam myduledn §) whemekecuted

mﬁpﬂlﬁs chébkiﬂg aluga pntl% p@\?ﬁbllﬂy fok t@ﬁ@tﬂﬁ'ﬁ(ﬂéﬁﬁﬂéd fdaBureSySd Eifin of
ccordln alLm ereln u
Aot op e S So TR g s by tookup

prooesalfil 3) oy rdcogniaingeaie words e paitf ofdtle fveadsur es of a
chain of characters or character classes in the
rovided distorted text (10) by a dictionary |ookup

SQOCess (13) for recognizing the words or parts of the

t&ﬁ ac&9d1n§3f§ ERith 5}9 C@ﬁ&biﬁ&hé o%ta"i‘h fﬁo%lﬁle e ﬁ/ﬁérf‘e)leeﬁted
am rrngau e Iﬂ" %gn execute 13%&11 late
eﬁ@ﬂ dleanaiphial p Pa@éempbtealﬂvatyrm Herdnithe tagegnition

t}etang(m)tfbmccgrﬁmgﬂ{el&oﬁ@br pasagihewoglst he words or
parts of the words. 21. System according to claim 18,

wherein the programnodule in f) when executed
2bnprises using character statistics (14) in

mgs;e%h ﬁéédr&%% tta}lﬁ 19 &ﬁérelg%e/%{og@m B‘R)rciufeq héd 8@chidg

S Oor accor n toclam
q@DPRK}E rdena charactgy Eefisiiss thdain @mmntt)oweh]aé pary|13) for

recognizing the words or parts of words.

22,

System according to claim 18, wherein the program module in f) when executed
comprises using a word list in the recognition system (1) for recognizing the words or
parts of the words. )
23.

System according to claim 18, wherein a result of recognized words or parts of words
from the program module in f) when executed is used to create a word list in the
recognition system (1).
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conprises using a word list in the recognition system
(1) for recognizing the words or parts of the words.

wWQ3200689%8EmM according to claim 18, wherein a rEGTINO2@6/000092

recogni zed words or parts of words fromthe program
nodul e in f) when executed is used to create a word

list in the recognition syst g (1).24. System

according to claim 18, wherein a result of recognized
words or parts of words fromthe programnodule in f)
when execyted is used to .creat di ctjonary,| ook u
SRt aqopsiing o GIRED | OERTIR AoRs Ly rerngnirpd wokls Qi parts b words
8616 A Ehrogranomobalerin HByhethexeeutsd ishaed togeatmantidionery Inok up
{%lwﬂgn 3§ggutedf£uggegrasonprises using at |east two
gr-ei e P EOTHRPEY SN PGS Y storage (18), and

selecting the result of the rule providing higher
probability of recognition of the words or parts of
words. 26. System according to claim 18, wherein the
$rogram nodul e in h) when executed further conprises

;ﬁﬁtéﬂﬂ aa:osdmt & kcﬁléla%ﬂ §,th&&1le gls:d o Qltan{ maaunee% )i voliggt dxteyited further
e geonetrical feature. ...OySt.em accor ta ¢l ai.m
Soporip g 1€ Rt e o el Er Ve LRt et the
fesult bitthe inde pswiding hesdeairobatiligrofacaighitonalf tiepwols o pats of
gglcdggniti on rule in the recognition rule storage (18).

. System according to claim27, wherein the program

nodul e in i) when executed further conprises renoving
a4 established rule in the recognition rule storage

18) if such a rule_provides reduced recognitjon. 29.
éx%% AOCREUBE Hgin 18.cvgrein 1o progrmmedyly & Bﬁ wé?wecuted further
cohiises iiging ) siiaRer exefdttvethrdl fedtles idxatipingts gadinasichnfature.
a paraneter such as probability, score val ue, weight
value or simlar paraneter used in recognition rules
Zbnprised in the recognition rule storage (18) by the
Syktgh atdonding toclems 18,Wherein the program module in i) when executed further
is used to establish an additional appropriate recognition rule in the recognition rule

storage (18).

28.
System according to claim 27, wherein the program module in 1) when executed further
comprises removing an established rule in the recognition rule storage (18) if such a

rule provides reduced recognition.

29.

System according to claim 18, wherein the program module in i) when executed further
comprises adjusting a parameter such as probability, score value, weight value or
similar parameter used in recognition rules comprised in the recognition rule storage
(18) by the adaptation process (17).

30.

System according to claim 18, wherein the program module in i) when executed further
comprises using the recognized words from the program module f) to adapt recognition
rules comprised in the recognition rule storage (18).



10

15

20

30. System according to claim 18, wherein the program
nmodul e in i) when executed further conprises using the

wo ewogricaed words fromthe program nodul e f) tPBCEHNOPI06/000092

recognition rules conprised in the recognition rule
storage (18).31. System according to claim 18, wherein
the program nodule in g) mhenh§xecuted further
conpri ses handling remai ni ng dubi ous recogni zed words
by assi gning the dubious 5 recogni zed words to be
ual with correspondi ng words found as being a
candi date with hi ghest probability as being the word
S¥stem ac¢nadingde aleim d 8pwhbereimsthé profgram stvddle i82) whys erenuted further

I, A1l i i
Mt e
E@gg@ﬁ%bw & bagqupd gl rerresonding vazds fasnd 88 b@@g@rcemﬂigate with
highedt pidbaBility W16 thetviidd Rfieoiha Mermds heocks ik XinWaed
executed further conprises renoving the dubious

recogni zed words. 5 34. System according to claim 18,
@herein the programnodule in i) when executed further

Qgﬁaﬁ'a&etﬁdl'ng & Ua '3Tgwﬁ§re \;ﬁtﬁ'@ fno%ﬂa ?ﬂ%g{heetlﬁ C\%erf 5{%&%8 further

PREBRIISCR fadpe n&&heﬁag@edowondh @s afistaned weords: ext . Q 35

System according to claim 18 and 34, wherein the
g&ogran1nndule in i) when executed further conprises
rficreasi ng a nunber of pixels of the at |east one

Mibdiud det@xdingeo rRiimi 3 alvheat the @rdprarg medduseial iPwhen executed further

LRI ST tHubibEE 28 A WRESs. OF P xel's.

34.

System according to claim 18, wherein the program module in i) when executed further
comprises identifying at least one geometrical feature in the program module h) when
executed comprising measuring grey scale of the distorted text.

35.
System according to claim 18 and 34, wherein the program module in i) when executed
further comprises increasing a number of pixels of the at least one identified

geometrical feature by grey scale interpolating the increased number of pixels.



