1 Method and system for adaptive recognition of distorted text in
computer images The present invention is related to a method and
system for recognizing text in computer images in a computer system,
and specially to a method and system for s adapting rules used for the
text recognition based on an adaptive, iterative adjusunent of recognition
Hales, related parameters, omitting orl adding of further rules based on the
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The current text Tecognition systems do oniyio & mited extent adapt to specific font or
deformation of fbetext withont & guided learning phase requiring fxman interaction in
the process, which slows down the process considerabiy. Rlectronic document handhng,
archive svstems, electronic storage of printed marerial Sic. TEqUITeSS scannisng of
ymlimited number of pages which makes it impossible to use puman interaction to

suceeed with such tasks,

An example of guided learning s disclosed i US patent no. 3,917,941 dated June 28,
1999 disclosing a metnod and svstem for recognizing handwritien text baset on
recognizing some characters and providing z user interface presenting 2 limited st of
probable words comprising the character each time a character has been identified, and
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2 then let the user select the most probable words used in the text. Based
on these manual user selections, the recognition process continues. An
example of an automated adaptive recognition system is disclosed in EP 0
482 427 s A2 providing a neural network performing hierarchical pattern
recognition. However, the adaptation is only related to a specific
geometrical feature of the text to be recognized, namely gray scale
parameters. The neural network accor&mg to this invention can use the
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m&égpéggc 8&@@{&‘%@&0@{% %Q&gg SSWQf input patterns. However, an

io inherent aspect of neural Aetworks is that they are trained with specific
examples of a parameter variation, as grey scale in this example, and
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UIS patent No.: 6,028,970 disclose a method and appartus for enhancing optical
character recognition comprising a data processor and memory for maintaining an error
detection and correction log, The data processor maintains a memory table of a phurality
of ruies for generating a rule base determined by recognition of a particular comtext type
of an electronic bit-map portion. The appropriate rule base comprises rules and
combinations of rules for application to bit-map portion data. A rule, a Tule base or data
may be selected and obfain from an internal or external memory. Upon application of
the rule base, the error defection and correction log maintains a record og ¢lesr errors,
corrected data, failed rules of the rule base and the original bit-map. Possible errors are
fiagged and clear errors are autornatically corrected provided a confidence level in the
correction is reached or exceeded. Through recognition of patterns of ervors in the error
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the rule base, the error detection and correction log maintains a record og
clear errors, corrected data, failed rules of the rule base and the original
bit-map. Possible errors are 35 flagged and clear errors are automatically
corrected provided a confidence level in the correctionis reached or
exceeded. Through recognition of patterns of errors in the error 3
detection and correction lop, new rulés may be genenned for storage in
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omprrses the steps of: a) using the a priori defined recognition scheme,
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d%@ﬁl@ﬁsﬁ%@dé@s@one recognition rule in a) on the computer image of

the text providing a first output stream comprising reliable recognized

h}:)a Hds and a s cond output stream comprising dubious recognized words,
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additional recognition rule In th
method comprises the steps of: a) using the a priori defined recognition scheme, and

identifying at least one recognition rule in the recognition scheme that provides
appropriate recognition of words or partial words, b} using the established at least one
recognition rule in.a) on the computer image of the text providing a first output stream
comprising reliable recognized words and a second output stream comprising dubious
recognized words, ¢) identifving at least one geomeirical feature in the distorted text
image retated to actual characters encountered in the output stream of reliable recognized
words in step b), and establishing at least one additional recognition rule in the
recognition scheme based on the at least one geometrical feature, d) whenever there is a
second output stream in b) comprising dubious recognized words, provide adaptation of
rules in step aj, b) and c) before continuing recognizing words, ) iteratively carry out

step a). b}, ¢) and d), respectively until a predefined stop criteria is reached.



recognition scheme based on the at least one geometrical feature, d)
whenever there is a second output stream in b) comprising dubious
recognized words, provide adaptation?tof rules in step a), b) and c) before
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pleasimafgdRIBLIRTikNOW ule;1orEeseqnizs unknown characters, and then
some words or parts of words by using the at least one rule for unknown
characters, for example by dictionary lookup. By using those words or
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rule,. by adapting the at least one initial recognition rule, by adjusting "
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r&8QQE§(§?{ &hﬁ%&:&g@bﬁg%lﬂﬁg&lt@n@t%@ Ilyrovided 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 selection of recognition rules used in the succeeding:

iterative steps of the process. and stopping the process when a defined amount of the text
has been reliable recognized.

Figure 1 illusirates examples of distorted images of the letter 1.
Figure 2 depicts a flow diagram of an example of embodiment of the present invention.

Figure 3a and 3b iltustrates an example of adaptation of a grev scale recognition rule.
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continue the recognition process of the rest of the text while at the same
time updating, adapting, adding and/or removing a selection of
recognition rules used in the succeeding iterative steps of the process,
and stopping the process when a defined amount of the text has been
reliable recognized. Figure 1 illustrates examples of distorted images of
the letter t. Figure 2 depicts a flow diagram of an example of embodiment
of the present invention. Figure 3a antl 3b illustrates an example of
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Qﬁ&b&@bﬁ%@ﬁ%%@%\ﬁ%%ﬁf&%lcted in flgure 2, itis possible

to apply an adaptive iterative approach to the text recognition problem of
torted |m s In fl%r 2 the origjnal text image 10 is communicated

t6 the t%‘k?"r KATRIH FEREORAT, O SR ISFSTIRISTHR 28
%@éﬁ%ﬁ%ﬁmﬁwv@e@m@wmmm@mw io the text
embpdimeptobivedektistorted images. In figare 2 the original text image 10 1s

communicated to the text recognition process 11, such as found in OCR Drograms in g
somputer {zot shown). According to this pfefermd examnple 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 ot least one rule may be available ina
computer storage 18 conunnnicating with the recognition process 11, For example, the
output of the recognition process 11 may be 2 score value 12 for characters encountered
in the image 10. These score values may be used in & dictionary look up table 13, The

 dictionary lookup table communicates with computer storage 14 comprising statistics

such as character frequency tables as known to a person skilled in the art, The dictionary
lookup process 13 provides one of two possible output streams: a) reliable recognized
words 16, or b) dubious recognized words 15. A reliable recognized word mavbea
word comprising characters with a score value exceeding a predefined level. In another
embodiment of the present mvention at least two recognition rules are tested in the
recognition process 11, and the result of the one of the at least two rules providing
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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 computer storage 18 communicating
with the recognition process 11. For example, the output of the
recognition process |11 may be a score value 12 for characters
encountered 30 in the image 10. These score values may be used in a
dictionary look up table 13. The dictiofary lookup table communicates
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Usuatly, the OCR system may exclude many character classes in the initial ron, and
only leave a litnited number of competing character classes. A word list, dictionary, cue
words (cribs), statistics or pattern analysis may further be utilized to identify words or
parts of words that may be assumed to be correct.

For example, according to an example of embodiment of the present invention, the
words { documents’, ‘characters’, “nitial’, "incapable’, ‘of', and ‘range'} have been
recognized as outlined above mitially, and for example has been identified in 3
dictionary. This provides & result comprising at least one instance of the characters
’acdefg%ﬁlmnoprstu‘ that are probably correct, and at least two instances of the
characters "aceilnorst’. The multiple instances of the same character class provides a
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Character classification 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 i$ 25 clustering.
Clustering is based on partitioning of a data set into subsets (clusters), so
that the data in each subset share sofie common trait. Usually, the OCR
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competing character classes after the adaptation. For example, assume
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threshold Hmits ete., are 21l adiusted 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
distortion (such as bending of a sheet {cylinder model)), eic., but on how the text images
actually appears.

Therefore, it 1s important to understand that unlike any other prior art solutions that try
to cope with distorted text, or handwritten text eic., by providing models or sieps
directed towards identifying types of distortions, the present invention merely iteratively
adapts to the actual distortions encountered in the documents, if there are distortions
present. Therefore, if there are no distortions present, the method and system according
to the present invention iteratively adapts to the conditions of the non-distorted image.
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‘acdefghikinn-opgrstuwy', and at least two instances of the characters
‘acdefghilmnoprstuy’, that are recognized properly. 20 It is important to
understand that this adaptation of the initial rule(s) related to unknown
character classes comprised in the initial scheme is adapted according the -
actual encountered characters in the actual text processed in the OCR
system in an automatic manner, with% t any human interception in the
iterative process according to the present invention. Therefore, unlike any

@@éﬂf&ﬁw anbBRlipa:RABE R iBER ikeonRig T Wwﬂm
dlstorted 1“%?2%5 [;r%gs % %}&hgéy QQ&Q%U&&Q&HN}S@ By Deal ke

ecognitjon ccordl thls aspect of, the
ot Bﬁﬂ%e@m%ﬁ BB R e
tmerﬁsﬂwpeaeﬁ Q%@ﬁﬁméﬁﬁﬁ@mwaf%@%ﬁm%@ﬁﬁﬁm

ekamdist odifiinaatheit@xnisnogebaisethalljappedis Bt Therefore, it is
important to understand that unlike any other prior art solutions that try to

cQ istorted text Ol andwntt etc rovidin |
e RS matets gy

steps ctgiéo ng%pes 0 fa rtions, the pres

08 .éﬁvrrrérestﬁ?éﬁéﬂtwﬁéaﬁw e eteat %@ﬁeﬁ%ﬁéﬁﬁmﬁe’aﬁm
thyeldemnientgafithere are distortions 35 present. 'therefore, if there are
no distortions present, the method and system according to the present

inveptian, | %ch@at%}at & i cﬁg%ggu%pon -distorted image. 7
AccordLG her as resent inventjon, it is als possmle to
resolve (83” Otfﬁgs%’ﬁﬂier g éﬁ?&’ffﬁ\%ﬁ&g‘%&e&%ﬁ P& WBtd

foot' mﬁ%a%@w@és%sclassmed as 'feet when an image compnsmg this

wore iskfisiirtetifrdssuopeitdbthiensyords ‘floor' and 'of is also present in
the wx@@x&ﬁﬁ@n‘%@éﬂ%ﬂé‘ﬁwﬂ@%&e@@@m@iﬂ%ﬁ&%@ﬂ%& digtionay, it is

more pi % | tt e word is 'foot’. According to another aspect of the
present |nvent|on éi dictionary or word list is_only .one @f several methods

for VerificBABPHERH IR BB HE PR B FESERE FveH
For exdnupiaos sharbwguisgedpin Runimikmamds fug serapasiseibog eng:x}f
Vowel-ggtigonant relationships (vowels are more likely to neighbour many
character classes),
are examples of technigues that may be used single handed or in combinations for
verification purpoaes, inclzding tuning of respective parameters providing adjustments
of performance of the respective techniques during the iterative process, according to
the preseni invention.

Geometrical featurss idenfified and used in the adaptation process 17, according to the
present invention includes also aspects such as grey scale, pixe! count, and pixel density
ete. In figure 3a, the word red is depicted with a certain resolution to the lefl in the
figure. To the right is illustrated how a shape is typically identified according to the
grey scale image. As can be seen, the shape of the word is hard to identify because of
the resolution provided in the grey scale image of the word. In figure 3b the grey scale
is adapted by providing an interpolation of the grey scale in additional pixels
constituting the image of the word red. On the right hand side of figure Sbitis
itlustrated how this enhanced resolution simplifies the identification of the word by
providing a better shape of the characiers in the word.



Positional frequency distributions, 15 g Common digraphs (two-letter
combinations) and trigraphs (three-letter combinations), Cipher patterns
(unique patterns of repeated positions of letters in a word), Common .
short words and cribs (unique words that we expect to find in any text), 20 --
are examples of techniques that may be used single banded or in
combinations for verification purposes, including tuning of respective
parameters providing adjustments of pﬁerformance of the respective

te&ﬁ%%ﬂ&am&bsf ?M@n@ff?&&ﬁﬁn%&%ﬂ&%@ﬁ%ﬁﬁ&%@éﬁ% or

tio t f dentif d the ad
e eﬁ]eea%ree%%é‘!ﬁv'f%%%ﬁf}%ﬁu BRI |
a?ﬂ@%é%@‘ﬁ&%&ﬂ?ﬁ"%ﬁﬂ‘iﬁ%’l% ddecfigifigure 3a, the word red

is depicted with a certain resolution to the left in the figure. To the right is

s ilygieatag E&%’p@s§ﬁ§ﬁ@gﬁ§ﬂ%ﬁ%ﬁ§ﬁﬁﬂ@ﬁ@%ﬁﬁﬂ@&&ﬁ;ﬁi&e@%%amg

S%&%d&%%%@a RSP 083560, §Bﬁ%’ %gfg ified

beca the resolutio prov In the gréey scalé imag

fi§Eh8 §%°ﬂ%‘8?8§‘§%%?é°‘ |f?g’%’ﬁﬁ‘i‘?f’e?ﬁ8e?5% %%ﬁge
gFEQsEEaes ﬁmwx@mﬁ éow Wtﬂﬂﬁé@@bﬁﬁ@%@ﬁﬁé@f%
thehiighitdraiivksidendfdigagecImprisreithesteatediBovnilusiatihdreas text

1o QRRHAKOEISH @ﬂ%@%fiﬁr&é E&@Hﬁ&n 5&%&%&%&%&%@ & BRUREmod
sha{pe{%t@g aractetrs in tnewor Anqtl&er bodiment of the
present ifivent ion & comprlse crea[ung A Word st of é"?oﬁary lookup table
based on the adaptation of the rules, for example by adding words to the
diBtiorralsritik detproteesiia thepteushafigehicfedcidivegine firsy passn
thitfagdnt hebeengmitio R Brkafan WHa s m@&ﬁ%ﬁ@#@%@m@m@a

v ;Jhe | dn‘led g?ﬁ%% gg%t%%% nr eegé%é t#%&&? pr (?é%%ﬁﬁing
R s"&%“é"é?.ﬁ%&“%%%}%{gs SR, SRR
m*éﬁﬁﬁplﬁﬂ%waﬁtm&mwéﬁgm@asmﬁagwq@é%ﬁ WW thedgbin

mtimrerogeitidf. ﬁﬁiﬁ&mﬁpkd,l”thdm O TCOIRN rl@edaynamggspb@xﬁc
repeginizadHapughouidhesolR de e dibesSteRs L6 he.0netiathe based onthe
20 resuit from the character score process 12 and the dictionary process 13 providing the
most probable word related to the dubions word ander present investigation in the
- organizing process 19,

Another example of convergence criteria may be that the munber of reliable recognized

25 words in the cutput 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 deseribed sbove.

Generally stated, the convergence criteria according to the present invenfion may be one

30 of foliowing examples:

1. All characters are completely recogmized.

2. All characters are partially recognized. Remaining partially recognized
characters are considered o be withip proups of predefined character confusion
alternatives (examples are ‘oce’,”11IP, *00LP, ‘5588°) that have similar geometric

15 features. :

3. The list of features to test is exhausted,

4. Remaining characters are considered io be part of the image and not text based
on low recognition results for any set of rules considered through the process or
based on a specific non-character filter,
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according to the present invention are thus repeated until convergence.
The criteria for determining that the process has achieved convergence
may vary in different embodiments. For example, when the recognition
process 11 has recognized a is certain amount of the text in the provided
image 10, such as for example 90%, the recognition process i i terminates™
in the present example of preferred embodiment. The recognition system
| continues processing the recognizedgtext by organizing the text in the
orgahizihgpeotessed ©. ot tramptesitigditiganizing process 19 may
assign Sbectioznitensais rearhaivimgedeliried bevebGhisignprapehde only yed in
assignriivpietivasshos iraogason Rivisdees crlipabrod sebrdn |
procesSAPUiRERR FHI GHash Brecwilse SRIURING He MRUEHS g5sRne
word ref&eY to the dubious word under present investigation in the
organizing process 19. Another example of convergence criteria may be
thaiother siumbes of saliabladsecognizec-RNwertd s pihedan i slrbeiingey’
o, e JieH QAR 190K R BEEER S LR S1aL RS RAS B ITOMHBERHAR #0:
tQWeEJ %?% Jgngit@éga's EVS% IS identified in the recognition system 1, the
proéess continues e grganizing process 19 as described above.
Generally stated, the convergence criteria according to the present
idureribioremtayiveand t30podtotiowend exackpies ddcidit g that dutcidanes
G%Hglﬁk%@%ﬁ?ﬁ@ﬁ%ﬂg@m@ b@aﬁﬁfg%§@é€&ﬁ!ﬁ@éﬁé f@%ﬂ%ﬁ@esgit ino
Remalng AR S RERoCIAELS A S AONIRRC AR NE Ml e
groups of predefined character confusion alternatives (e ples are .
BRROfE TPLoBRet SR A S PSRBT %%iﬁ?@&.ﬁé?ﬁfﬁ@ R
HTFPRCR &2 30 Teagqshek e neunistakenien g cheael 6ters: are considered
to be part of the image and not text based on low recognition results for
AL HAB GO BRIt EPH L IRR R ACERSRHBRRRE BRiRAC ifes
%&é&%%@%%{%&rgs %W%ttérgeggguu%rg‘ﬁlm? .Ilrr{gt th processmg_tlme, 6.
e recognlﬁon rate reaches predle hed lever (this approach is only
used in certain applications where the recognition rate is less critical and
ohiythercomintbembitinent of S prserintation e yaratdnneldnraific
HEREEIES haSHBR) providing this as recognition rules. For exampie, the recognized
character can also be used fo identify the existence, corvature and length of the bottom
bow stroke of for example the letier *€", the position and shape of the cross stroke of the
letter “t" or the typical fragmentation pattern of the stem stroke of the letter " in
vertically fragmented text. The letier *’ is quite common in normal texts and will most
itkely ocour among the set of reliable recognized characters. All these parameters are
vital for recognizing the letter *¢’. In the present exampile of embodiment, these
pavameiers 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
of z rule leads to for example that score values 12 never exceeds a predefined threshold
level after some #terations, an example of embodiment of the present invention omits
the recognition rule by removing or marking the rule as lapsed in the storage 18, Asan
alternative, parameters associated with the lapsed rules may be adjusted or restored to
provide a feasible recognition rule again.

Amother example of embodiment of the present invention may adapt the general rules or
common rules valid for several character classes based on the occurrence of a feature or
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Another example of embodiment of the present invention provides also a
labeling of such assigned words for dubious recognized words, by for
example highlighting the words in the final recognized text. i0 Another
embodiment of the present invention includes deciding that the dubious
recognized word is garbage and excluding the word from the recognition.
result if no satisfactory interpretation is found, or if geometrical
considerations indicate that the dubio{j}s recognized word is indeed

garbdge sigrmgliesiares bl a0 thbleia slmargip exsmipiepRicaI @Acerning
IngRae{batNas Resn Austakendo LR, a Al wRt.gnpther example of
embodiment of the present invention provides recognition rules based on

a -word list as known to a person skilled in the art. 20 Another example of
eBSHRTSARGIASE Prbedimerhal frpraperidavation sy sTmpeciigsneral rule for
icesitifiser i ctor spprbohdmgdhisiascicandnit cnnotig: sk exlample tibe
recagi it 6EaTaries BaB-alsevhen waeshisdaeptiy toRiBX SAENGR s SHNYatH e’

and length of the bottom bow stroke of for example the letter “t', the

positipn an%s ape of, %Hee[ cross stroke of the letter “t' or the typical ]
féa?#?éﬁﬁ%ﬁ %‘%ﬂﬁ%ﬁf P AR B SO PR E RS e OIS Ry froouting
g FehasREsREdINg do dicinventoguindivodabove i wiosindhtexigingl dewilimage
Mot piioeigaionyareamarigdcasaiaerelichledereonzednbatgtaieiion
tRSR PGB RSB S MiRkIOh %@Qﬁ%%&éﬁ%ﬁ!‘%& éﬂn!@lﬂ%ﬁé%%?ﬁ Bning
e%%m le gl embodim néﬁthese rameters are adapted'in the rule 18
adapiation process 17 16 Corres %‘%%Wﬁ%’ o5 h B AR Brles
AR IR asifatakats rerds ishis sragple o fissrdiment the adaptation

30 of a rule leads to for example that score values 12 never exceeds a
predefined threshold level after some iterations, an example of
embadiment of the present invention omits the recognition rule by
removing or marking the rule as lapsed in the storage 18. As an
alternative, parameters associated with the lapsed rules may be adjusted
or restored to provide a feasible recognition rule again. 35 Another
example of embodiment of the present invention may adapt the general
rules or common rules valid for several character classes based on the
occurrence of a feature or 10 rule in a single reliable recognized
character class. As an example any rule concerning the dot over the letter
‘i" is also valid for the dot over the letter "J'.
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Another example of embodiment of the present invention may remove a
general rule for s a character class or a set of characters classes, such as
removing rules related to the bottom right serif of the letter "a’ when we
encounter the version without serif as in "a’. Another embodiment of the
present invention comprises a computer program executing the method
according to the invention outlined above, wherein the original text image
to 10 is provided by an attached scann®r device or another electronic
image gcquigitign . device (such as a digital camera) in communication
with the computer system running the computer program. Dictionary or
character frequency tables 14 and set of rules 18 are organized as
database records in this example of embodlment t31 Cfaims: 1.
Matistinid Gomecognizingdilistoetbtextrapinstiserkimpoonima geof Hegeréf
thw@ﬁuﬁwh%w&%wm W&@ﬁr@ﬁ deshenepiafidafiobtne for
gﬁ%%ﬂg % &S&%% %@&{ﬁg&%& Mdgrgintne

comprises the steps o a usm e a priori defined recognltlon

sche e, andl enti wg le st one reco nltlonr Ie |n1 erec
sche W\'ﬁ? g &% || snition
words,, @ffﬁ? s ggft'feas one recc?rﬁltlonr a ont e
)
t

“compye éémmmwﬁﬂéﬁ;@%%eww}mge of
reliablé rggg Eﬁp%@% Dk QeiRME S A6 R WUSHIgkd words and
dubious geagg&m enRbleastont-geamatical feature

isthe outpuykstie;

in the i M&@&gh@%%@g&@ﬂdﬁc@sﬁmmwwammmmmm
nesfeslialdeuneseg i iesonpid siriastefxiljablanetognized words
establlsmmg@ngMrdeMQM Iesogritidditoleireeenitcogritivyiie

scheme basgnitentikanidnstdomeiyeritestiont fratoeticd) fuferever there

is a sézontioetputtstramsiedsoniptRirgroinii compusnadEdovGrargnized
provide Wﬁﬂ%ﬁﬂﬁém@) sl %) ek iFRIBEInE

Mrecogniz EPHETRS BPidrativel écar% out step a), b), c) an
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Z.

Method according to claim 1, wherein the step a) comprises checking an 2 priori
probability for 2 set of identified features of a chain of characters or character classes in
the provided distorted text by dictionary lookup for recogrizing the words or parts of
the words.

3.

Method according to claim 1, wherein the step a) comprises femplate 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 ) comprises psing character statistios in
combination with a dictionary for recogmizing the words or parts of words.
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25 Method according to claim 1, wherein the step a) comprises ¢checking
an a priori probability 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. 30 3. Method
according to claim 1, wherein the step a) comprises template matching
based on atemplate library included in the recognition scheme fir
recognizing the words or parts of the lvords. 35 4. Method according to
claim 1, wherein the step a) comprises using character statistics in

c inatj | iction .recognizing the wor r.part ds. -
SROPE LA & YT RO SRR e T
USTFOPEE PR 959 PLPBER BifRs ¥ Rords or parts of the words. s 6.
Method according to claim 1, wherein a result of recognized words or
parts of words from the step a) is used to create a word list in the

regeqRii b9, MEHRA 2RSORUPEIR IR Jot ST G OB HEOT
A . 2

reco %% wards or artsﬁ%fword J‘rggm he s .%) is ysed fo create a
dictionary 80 ﬁp“fgﬁ Afhed&s %ﬁlgh EhEET e fethou according

to claim I, wherein the step a) comprises using at least two parts of 15 the
récognition scheme and selecting the result of the part providing higher

:al&abgm EREREINHEN REHNE, WRESIDE REFIBITIO RS wiSiRP 8 ARG RIREs |
| ( . I .
e T Tl sonome.

according to claim 1, wherein the step d) comprises deleting an
e&tablished rule 2s in the recognition scheme if such arule provides
rédesbed zemadingianciaim I, wherein the step a) comprises using at least two patts of

the recogmition scheme and selecting the result of the part providing higher reliable
recognition of the words or parts of words.

9.
Method according to claim 1, wherein the step ¢} comprises using & smaller set of
structural features identifying the geomeirical feature.

10. _
Method according to claim 1, wherein the step d) comprises delefing 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 io
¢stablish a further additional appropriate recognition rule in the recognition scheme.
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11. 30 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. 35 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. 40 13 13. Method
according to claim 1, wherein the step d) comprises using the recognized
words s in the step a) to adapt recognition rules comprised in the
recognition scheme. 14. Method according to claim 1, wherein the step e)
er %omprlses handling remaining dubious recognized words by assigning

bious recognized words to be equal with uo, corresponding word
Mréia RIGE Ca itk te WHERHR GRS A SABME SBRA G ‘?ﬁ@"ﬁ&?&‘f words

afmﬁhnef%&tmmsmmwmmmmmm 14,
wherein the assigning comprises labeling the assigned is words as
asggned words. 16. Method according to claim 1, wherein the at least

ﬁsﬁ%% o i o0 e ﬁ?ﬁ%'ﬁg S‘fﬂmffsifn“ﬁ%%%%

THerFbyAssigam e ONEEiERE HUPRSES ﬁ‘«’ﬁh
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inig eI hENRAMISHE pRQe:H Winkhamed pixels. 25 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
Method according fo claim 14, wherein the assigning comprises Iabeling the assigned

words as assigned words.

1¢6.
Method according to claim 1, wherein the at least one identified geometrical feature in
the step ¢} comprises measuring grey scale of the distorted text.

17.

Method according to claim 1 and 16, wherem the adaptation in the step d) comprises
increasing a number of pixels of the at least one identified geomeirical feature by grey
scale interpolating the increased mumber of pixels.

18,

System {1} for racognizing 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 priorn defined recognition rule stored in 2 storage (18) for recognizing
unknown characters, wherein recognition rules stored in storage (18} isprocessed by a
recognition process {11} receiving the image (10}, wherein the sysiem comprises:

) prograsn module when executed providing at ieast one appropriate recognition
rule ins the storage (18) that recognize words or partial words,

g) program modute when executed that is nsing the at least one recognifion rule in
1) on the computer image (10) of the text providing 2 first output stream (16)
comprising reliable recognized words and a second output stream (15)
comprising dubious recognized words,



least one a priori defined recognition rule stored in a storage (18) for
recognizing so 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) that recognize words or partial wo %s ‘35 g) program module when
executed that is using the at least one¥ cognition rule in f) on the
comﬁt}termg?en(q@ebwhm careyiinyitliensi e eisapLmstesamefde) feature in
comprisii§ @Hﬁ@é%&%&é@%ﬁ%dﬁ%é@ﬁ@&ﬁ@%ﬁi @9 first
Bl kR ARPESI RIS e A G HRTI BHERP Wi and
re%z& s el e RS ARl e e B Hesed oo
'“ pcountered.in the first output

e
: aﬁ g}i .ni' eREAY Odﬂi& f},
2 ese aﬁghe”

R X7 %eﬂjé rOogt A t.l'ii!‘;&sli ¥ é%en
provrdrng adapta ion of rules executed in program moJuIe $§j g)and h
before continuing executing program modules, j) program module when
exXéeuted testing a predefined stop criteria before to continuing processing
theypiay rarariog idedin )R gyhbicandid progsapatioije i 9. v&;memcuﬁed
a@@ﬁfﬁﬁ@tﬂxﬁéﬁiﬁgi@ay}ﬁ@ﬁ%&%ﬁ BREXOCHIeR: of
s COREaES ShapiRg AN Y g DSEASSLA i%?ﬂ&lf % -

racter storted text

a chain s,characters or.cha r class s in the p OVId
(1%'5’%§$ ﬁ%ﬁf&?ﬁ%’&* g the words or parts

of the words 20. System according to clalm 18, wherein the program
m#tule in when executed 20 comprises template matching based on a

tesnplaieaibsaRAis e 18 @m&g&egf&ﬂs&m&ﬁ rRsoaRizing the
vvsa; dpalpain Al E AL o8 Srstem g tql%ea@n%éé hersin.,
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21.

Systern according to claim 18, wherein the program module in £} when executed
25 comprises using character statistics (14) in combination with 2 dictionary {13) for

recognizing the words or parts of words.

22
System: aecording to claim 18, wherein the program modnle in f} when executed

30 comprises using & 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
35 from the program module in £} when executed it used to create a word Hst in the

recognition system (1),



recognizing the words or parts of words. 22. System according to claim
18, wherein the program module in t) when executed ao 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, whereina result of
recognized words or. parts of words as from.the program module in f)
when executed is used to create a worgl list in the recognition system (1).
15 24. System according to claim 18, wherein a result of recognized
words or parts of words s from the program module in f) when executed is
usgg to create a dictionary look up table (13) in the-recognition system
(1). 25. System according to claim 18, wherein the program module in f)
when executed further io comprises using at least two of the recognition
rufBStreratting ) clain e beinty aresdsofiretasnized v wds s prgtrRiiverds
s prébatiliypoigeoognititnio ft ke erdsusrinatisso towatdsa 26:tiindty diekup
aceBrding)ta elaircdShidieraiaie;program module in h) when executed
further comprises using a smaller set of structural features identifying the
g6 etrical feature. 27. System according to claim 18, wherein the
prégram module in i) when executed further 20 is used to establish an

a

pteaienkincsy mlivrisdhs nupemesoduiritrCimdien storalyd further

10 (1EmpliscSysitanaiaenntoingridtaioaioNieein shepfogB)neoikitiig the
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recognition rule storage (
s

if such a rule provides reduced recognition.
0 System according to claim 18, wherein the program module in i)

when executed further

is
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26.
System according to ciaim 18, wherein the program module in h) wher: executed further
comprises using & smaller set of structural featores identifving the geometrical feature.

27.
System according to claim 18, wherein the program module in {) when executed forther

15 used to establish an additional appropriate recognition Tule in the recognition rule

storage (18).

28,

System according to claim 27, wherein the program module in i) when executed further
COmprISes Temoving an established rule in the recogmition 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 parareter used in recognition rules comprised in the recognition rule storage
{18} by the adaptation process {17).

3G,

System according to claim 18, wherein the program module in i} when sxecuied fizther

comprises using the recognized words from the program module f) to adapt Tecognition
rules comprised in the recognition rule siorage (18).

S S
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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). 35 30.
System according to claim 18, wherein the program module in i) when
executed further comprises using the recognized words from the program
module ) to adapt recognition rules cqr@prised in the recognition rule
storage (18). 40 16 K. System according to claim 18, wherein the
program module in g) when executed further comprises handling
regpaining . dubious recognized words by assigning the dubious . 5

recognized wards to.be equal with corresponding.words.found as bei
R GO oR Ky L TR SR PR @ B L R, et Futher
prosaEisss mndliegrapeining<iubioRt rRENGH VIR DY BstiEmdg fhgdabicns -
progranraiwduietint sehadwitheontegexditg sonds isos! kejsling dkhendidate with
agsiane SR SAGSIGNRE WRldSie3 e MaiRod mesakdingriehetnim 31,
wherein the program module in i) when executed further comprises
removing the dubious recognized words. is 34. System according to claim
18;wherein the program module in i) when executed further comprises
iRy geriasositsy s bivbeies hentmedmmodaio gt Ahv B &%
exeoniecclabaitigitg meamdringrdyraysdgtedivdrésdistorted text. 2U 35.
System according to claim 18 and 34, wherein the program module in i)
when executed farther comprises increasing a number of pixels of the at

least one identified :s geometrical feature by grey scale interpolating the
irkdethod aoronsing F%?Wéz wherein the prograsm module in i) when executed further

comprises removing the dublous recognized words.

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 modale b} when
executed comprising measuring grey scale of the distorted text.

35,
Svstem according to claim 18 and 34, wherein the program module i i) when execnted

further comprises increasing a number of pixels of the at icast one idenfified
geomeirical feature by grey scale interpolating the increased number of pixels,



