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Is The article "Text Correction Using Domain

Dependent Bi gram Model s from Wb Crawl s" by
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described in the article the2Wb is used as a
dictionary as known to a person skilled in ft, art 1

aR Shdividie cmrhctﬁl;n'obmlﬁmos eccmual@f ;1

Correcti on s gémwmmdsfdﬁ&Me
CW‘?IB a&ﬁ%’%ﬁl mm zed Cor recti on- Model s" by

twonds., Bul garian AcNi eny of “Sci ences,
2004, describes a nethod of buil d| ng a | ocal

: dlctlonaryrelatedtothethe he docu &t

Imﬁbrprtdb@a % A AFORER T Us ! on

iﬂféﬂﬁap gkaﬁeéc wsstabnstea me&od)fwwmughEOEéEDCR
result. hese cited prior art docunents

stantial inproved conpl ete nethod for
correcting OCR outputs. Therefore themis a need for

n ed OC%, e didat f5¥ams” by Frank Kell |
Tg‘b ﬁ@g%ﬁh% eﬁ%ﬁt %Jrﬁtﬂénversﬁ‘g%&gégungertgnl%n =
a;aﬁmemf Daitz, A00BAssciatondorCopputetienal Lingpishicsy (aMERSSS
A5 Qidkschddy EiFidifBioult oedsdn an
95%1;5?% ?Pgsaanaagﬁg?%%ﬁé&éor resol Vi ng G ntﬁég t jes ate
ommmafﬂwmmﬁwh d g%"r??fﬁqgﬁm
\A,'f}:ﬁﬁngélﬂ t he out put data conprises at
*@R%f %%asworg w t {.;: | east one uncertainly
recogm zed char acter vvherel n the at |east one

Dhasiaependest B:lgm Meodels ﬁmﬂh‘éfeb

e PRl aligirsss o g

recoghlze
caabe tﬁ&?as\/hgﬁddﬁe vilas & momﬁymw ¢ g
recogn c sRbIe HROWED ivudel BBge
‘%{%??e ejﬁ\% %%%gssggggﬁﬁ% system The

art. o5 using an I nternet
sear ch engi ne mnth search argunent s establ i shed

Tﬁéﬁéélm”g e SERGE; 197 CPGER ag o 4 &%’&;‘:m

ik W BichiBhdass Aed OptimizédEomentids Mmiﬁbr [543 MEhey et al.,

east one uncert ai nl dicti
msesie e olaf) AP SH008S) S e
mmrwmbﬁmmmm ;Fhe

he .at ORlePihe BB% resaltd i N
%&Pﬁpﬁm&ons In ea%lﬁ encountered word, or by

removing a character, thereby formng a pl urallty of

lefe
&Ee Pg&%g nu'%@é 0 b|t f ﬁ?gﬁwfhﬂg?mgedﬂmﬁeg@ CR
matbapior comrectng PCRY gﬁ?hgt I}%&lotireq%n or e 8
fmh‘fﬁts $2r e ch dcsb&o ?

the spelling alternatives with an
ifve threshold level and a | ower
predeflned relatlve threshol d | evel, wherein each of

o KESORFERERS L4 BRTRRL AR Al DR BLALt s e i

cormathcmmtput daya ﬁdm i @ptirebGSharagiveRecogiftion (@R systeny wherein the

o tdgtran at %s zlit %%mtdhﬁthpﬁ Egﬁghmger&ﬁiy%doé’lﬁeﬁ Qlﬁ%?arcter
eI Fevel e correspondi ng spel

wherkineiiers tepst @nd moerltfmls regespizad elmter ip seperied Hbtb? LRy data together

wﬁ? ﬁl%lb%l {gtcgla 18l R Iefaﬁ Slg' Q&%ﬂﬁmc@ﬁ%dtcﬁirﬁﬂtéﬂ ahk fl‘x@ words

ernet Searc he” neasur enent of
whe‘ple Ithis atdeast dne mmratthinky r¢09gb@|d charackes has begarengopmiered | 1“% gnage of a
tex] AL LI ARNBIR AT e hlifodcBhRenabfeRgs spel 11 ng
ative for t measurenent Is deemed non-
eX| sting, and the word with this spelling alternative
Is discarded fromfurther investigations, and contim




2b c¢) continuing processing step b) a nunber of
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correct version. However, according to a further
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i nformBt i related to the context of the docunent

pages to recogni zed. Links to these pages are then

used when. searching the WEB with the different

candi date words of uncertainly recogni zed words, and

the nunbers of hits for the different alternatives

are then used as a basis for selecting the nost

probabl e word. According to an exanple of enbodi nent

of the present invention, Copernic Agent Professiona

is used as the search engine wherein the search

criteria to be used is selected according to content

of the pages to be recogni zed. In this exanpl e of

search 7 engine, it is possible to select sites

according to | aw, human resources, governnent,

science etc. According to yet another enbodi nent of

the present invention, even though a word is

uncertainly recogni zed due to uncertainly recogni zed
characters in:the word, parts of such-words may stil

be a valid recogni zed word. For exanpl e,

"housekeeper" conprises two words "house" and
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word is related to the "keeper" part of the word,

searching with conbi nati ons conprising "house" woul d
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a con rmation measure agcog(? ing to an gmgodnnent of the present invention for all reported

search results and then use this measure as outlined above, and repeating searches with
alternative search arguments until an answer of most probable version of the word under

investigation is reached (all zero except for one).

According to another example of embodiment the present invention, the higher confirmation
threshold and the lower confirmation threshold may be adjusted cooperatively or independent
of each other to provide a tuni'ng of the criteria for categorizing the uncertainly recognized

word under investigation.

According to an example embodiment of the present invention, an OCR function reports a list
of uncertainly recognized characters and the words in which the uncertainly recognized
characters where encountered. Furthermore, the alternatives that are possible for each possible
version of the characters are also reported. On basis of these alternative characters, several
candidate words are created as being the possible correct version of the word, wherein each
candidate word comprises one of the alternative characters, respectively. According to an
embodiment of the present invention, identifying the most probable correct candidate word
can be achieved using each candidate word as a search arguments in an Internet search engine
(by using an AP, for example), and the measured number of hits from each word forms basis
for deciding the most probable version of the word. According to another example
embodiment of the present invention, the confirmation measure outlined above is used in the

decision process.

According to another example embodiment of the present invention, whenever the
measurement of hits provides a stalemate between candidates, for example an equal

number of hits between two candidates, the candidate words are first combined with the
previous word relative to the uncertain word under investigation, and then the combined
words are used as search argument on the Internet, secondly the at least one succeeding word
relative from the word under investigation on the same text line is used in a similar manner.
Further, a combination of the at least one previous word, the word under mvestigation and the
at least one succeeding word is also used as a search argument. The number of hits from each
combination is used in a confirmation process to decide the most probable version of the |

words.
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According to yet another example embodiment of the present invention, whenever the
combinations of words provides an inconclusive answer, the word under investigation is
combined with a previous word further from the word under investigation. According to the
present example embodiment, the range of words that may be selected as a combination may

~ be limited to a location at a predefined distance, for example such as 5 words from the word
under investigation. In a similar manner the same steps are performed with succeeding words,
for example, limited to the fifth succeeding word. However, any distance from the word under
investigation may be used, as per an embodiment of the present invention. According to
another embodiment of the present invention, the location from where the distance is _
calculated from must not necessary be the word under investigation itsélf, but the distance may
be related to an area that enclose the word under investigation, for example. The resulting
measured hits from these searches are then used as a basis for deciding the most is probable

version of the word.

According to yet another example embodiment of the present invention, the preceding words
and the succeeding words that are selected to be combined with the word under investigation
is not only based on location relative to the word under investigation, but also on the number
of characters the word comprise. According to an embodiment of the present invention, long
words (for example more than 8 characters long, but any length may be used and may be
predefined or user selectable) are preferred as a qualifier for the words under investigation, as

described above.

According to yet another example embodiment of the present invention, the at least one
preceding word or at least one succeeding word relative to the word under investigation is
selected on basis of frequency of occurrence in a specific Janguage. Frequent words are
usually "small words" such as "and", "the, "in, "of, etc., and may easily be understood as not
being contributing to the verification process. Therefore it is preferable to use preceding or
succeeding words with low frequency of occurrence. In an example embodiment of the present
invention, the number of occurrences of a particular word is reported from the OCR function,
and a process according to an embodiment of the present invention checks this number against
a threshold. The reported number of occurrence and the threshold may be renormalized as

known to a person skilled in the art to provide a relative measure of occurrence.
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However, words with high frequencies in the document, but which provides low measured
hits in Internet searches, are good candidates for use in combination searches with spelling

alternatives for the word under investigation.

According to yet another example embodiment of the present invention, proper names
may be recognized as such on a basis of combining several proper names identified in the
text. According to this example embodiment of the present invention, all words starting
with a capital letter is treated as a proper name as long as the preceding character is not a
sentence-ending punctuatiion mark, such as ".!7:". By combining at least two proper names
encountered in the text, the confirmation process may return a correct answer. According
to this example embodiment of the present invention, the OCR function reports all

possible candidates of being proper names to the confirmation process when performing

the recognition process.

According to yet another embodiment of the present invention, OCR systems are often
used in a specific context, for example in an archive system at a hospital. Patient journals
are today often recorded and stored electronically, but old journals are often paper based
and needs therefore to be scanned to be integrated into the electronic version of the
system. According to example of embodiment of the present invention, Internet sites that
are used for the searching in the confirmation process are selectable. For example, in a
case with hospital journals, Internet sites comprising medical ihformation are the best

choice for sites to be searchedl.

According to another embodiment of the present invention, any type of knowledge of
context related to the document to be scanned in an OCR system may be used as qualifiers
of words. Medical context as described above may be further refined to medical specialties
such as orthopedics etc. Other examples may be family history, wherein a special family
name is predominant. Other examples may be from science, agriculture, etc. Common for
all this "knowledge" is that it is easy to convert this "knowledge" into addresses to search
engines comprising relevant information related to the context of the document pages to
be recognized. Links to these pages are then used when searching the WEB with the
different candidate words of uncertainly recognized words, and the numbers of hits for the
different alternatives are then used as a basis for selecting the most probable word.
According to an example of embodiment of the present invention, Copernic Agent
Professional is used as the search engine wherein the search criteria to be used is selected

according to content of the pages to be recognized. In this example of search
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According to yet another embodiment of the present invention, the same steps of a
method according to an embodiment of the present invention may be utilized in a spell
checking process. Spell checking algorithms will in most cases be able to spell check
those words that are part of the language-specific dictionary. Some classes of words like
words in foreign languages and proper names cannot be expected to be found in the
language-specific dictionary as there are often limitations to the size and consistency of
the dictionary. By utilizing the embodiments of the present invention as outlined above, a

~method comprising steps according to embodiments of the present invention may solve

incorrect spelled words.

According to yet another embodiment of the present invention, uncertainly recognized
words are often encountered in speech recognition systems as well. Whenever a
recognition process, being an optical recognition or speech recognition process etc.
reports-uncertainly recognized words, possible variations of the uncertainly word 1is then
established, for example through suggesﬁons of character alternatives for an uncertainly
recognized character as proposed by the recognition process itself, or by identifying real
words as part of a word as described above, searching the WEB may provide a procesé

identifying the most probable word as the correct recognition of the word.
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According to yet another embodiment of the present invention, uncertainly recognized
characters may be combinations of two or more characters. For example, the character "m"
may be a combination of "r" and "n", or the other way round. That is, an uncertainly recognizes
"™ and "n" can be an "m". It is therefore inside the scope of the present invention to provide

solutions with variable number of uncertainly recognized characters.

Figure 1 illustrates an example a difficult word "Helligolav".

Figure 2 illustrates an example of dubious recognition of the letters "N" and "H".
Figure 3 illustrates épicture of a ship encountered when searching the Internet.

Figure 4 illustrates an example of search result using the search phrases "Helligolav” is  and

"Nelligolav”.

Figure 5 illustrates another exampie of difficult recognizable word.

Figure 6 depicts a flow diagram of an example of method according to the present

mvention.
‘Figure 7 illustrates an example of output from an existing OCR program.

According to an aspect of the present invention, the confirmation process is performed in three
major steps. The recognition process, for example an optical recognition process (OCR), first
identifies uncertainly recognized characters together with character classification alternatives
for this character. Figure 7 illustrates an ¢xample of output from a commercial available OCR
progrdm. An example of the OCR process could be that the character "i" may have the
alternatives "1" and ", Secondly, the word or phrase that the character is part of is used as
input to a web search engine forming one search for each alternative character combination of

that particular word or phrase. For example, with the alternatives "i", "1" and "j", three
alternatives are used for the word under investigation. Thirdly, the web search engine results
are analyzed with respect to number of occurrences or the probability for each alternative
character combination, and the most probable alternative is selected. According to an example
of embodiment of the present invention, a program performs the above method steps by
communicating with the Internet through an API for an Internet browser, providing the

spelling
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alternatives as search arguments, and measures the hits for the spelling alternatives. The
spelling alternatives as depicted in figure 7 may also be reported as a file that may be
communicated to the program according to the present invention, as known to a person
skilled in the art.

An example that iflustrates the application of an embodiment according to the present
invention is taken from a letter writien in 1926, and which is stored in the Norwegian
National Archives (Riksarkivet). The content of the letter is related to shipment of
reindeer across the Atlantic Ocean with the steamships Helligolav and Stavangerfjord.
The proper names of these two ships cannot be found in any existing English dictionary.
Further, in this example of OCR processing, the character “N” and “H” as illustrated in
figure 2 is difficult to distinguish. A sentence from the letter of 1926 is illustrated in

~ figure 1. Therefore, there exist two alternatives as reported from the OCR function,

“Helligolav” and “Nelligolav”. There exists no statistical preference for any of the
alternatives in a letter frequency statistics.

However, if we use the two alternatives “Helligolav” and “Nelligolav” as queries in a
web search engine, there are 65 web pages containing the word “Helligolav” and none
containing the non-sense word “Nelligolav”, a clear verification that the word should be
recognized as “Helligolav”. One of the search results is a picture of the ship as
illustrated in figure 3. '

According to another aspect of the present invention, knowledge about the content in a
document to be recognized may be used in the confirmation process. In the example
above, the knowledge that the letter comprise content related to ships, animals etc. may
be utilized such that the queries are subrmitted to Internet sites comprising information
related to ships, animals ete. The return of a picture from a picture gallery comprising
illustrations of ships is then a strong identification about the meaning of the word. One

‘way of identifying a picture is by identifying the file extension as being for example

“BMP. “JPG”, etc.

Another example of use of an embodiment of the present invention comprises a phrase
from the popular book “Dark Fire” by the author C.J.Sansom typed in an odd black-
letter font, as depicted in figure 4. The quality of the scanned image of this sentence is
of excellent quality, and therefore most of the text can be decoded by matching similar
symbols and perform a deciphering of the symbols as a monoalphabetic substitution
cipher, as well-known to a person skilled in techniques used in cryptanalysis.
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word under investigation. The same confidence test is performed.

-g) If the combined word tests in step f) fails, then at least one preceding or at least
one succeeding words comprising a number of characters above a predefined
threshold is selected to be combined with the word under investigation. The
confidence test is then performed on the reported results. By using only words
above a certain length, small words like “a”, “the”,”and” efc. are avoided as
search arguments. |

h) If the confidence test in step g) fails, then a relative frequency count of at least
one preceding or at least one succeeding words are performed, and only those
words with low relative frequency count is used in step g). The measurements
for the different spelling alternatives is then used to evaluate the most probable
word, or is used to initiate further measurements of spelling alternatives, using
single word, combination of multiple words, phrases and/or in combination with
wild cards as further search arguments that are measured.

i) If the confidence test fails in step h) and/or g), then the first characters of the
word is used as input to a dictionary look up process. When the combination of
characters that returns a valid result from the dictionary look up process is
reached, this part of the word under investigation is a valid word that is
combined with the alternatives for the remaining part of the word. The
confidence test is then performed again.

j) Tf any of the steps c¢) to i) returns inconclusive answess for the word under
investigation, the upper threshold and lower thresholds are changed in
cooperatively steps a number of predefined times, and the confirmation steps )
i) are repeated.

k) If stepj) also fails, random selections of upper and lower thresholds are used,
and the confirmation steps ¢) to i) are repeated.

1) If the confidence test fails in step k), the alternative having the highest hit rate of
the search results in step d) is selected as the most probable word.
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In another example of embodiment of the present invention, the acceptance(i) is defined
as:
# hits,

) . o = Y hitS H
acceptance(i) max (¥ hits J-) i " )

wherein max(#hits,) ,,; is the total measured number of hits for all spelling alternatives

not including the spelling alternative for i, and the other parameters are as defined

above.

In an example of embodiment of the present invention, yis one of two possible values,

" one for very high number of hits and another otherwise. In yet another example of

embodiment of the present invention there is different ¥ ’s for phrases, single words and
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anot her aspect of the present invention a blank
char acter is also viewed as being a character that

T peanapes teahodimesss pEtis geseaidneention cpmpriser penfirmagion
probdse Hiakt Gifkt MRAHREIHS nWRiber bShif rbalRRWordPhhd s words

haJv for, exa is, inside the scope of
PUE e iR PR ﬁﬁ%ﬂﬂ?ﬁﬂﬁ%l&ﬁéﬁ?ﬁﬁﬁ@ﬂ&}l@ i pipeding words
wﬂ:b iqmv hﬂ n:atg diffenant ifiogn zero ifadec b dirst filireshodd\axidiwhich comprise a high
t en. i
IIIHJEIH e egy L o AN rg;oove a seccsnﬂﬂhg%hgﬁh é&ﬁlﬁ%@ﬁ O kl:ﬁl th the word
ungerimyesitgation as a:spﬂhug atgutative fordhe eonfamation PfO@pSSt he
words conprising the at |east one uncertainly
rec ni zed character b bstituting the
PROECHE 1 anofiie exampls of %@eglgrﬁﬂ ofthe pEssRdaYenHonfhe htgher
canﬁpnaﬁceahﬁshxﬂa ahé &&Qaweﬂmtmnﬁsn fhe¢shbldenay bd mge@ ne
r e.c na
cobRaRNLs br B B Sacfiftien O ol bt & bR Bkt I
cafeigerising the uncertainly reco gaized word under investigation. Accordmg to this
example of embodiment, whenever the thresholds are changed, a new search is initiated,
and the process is repeated until termination, either when a result exceeds the higher
threshold, or as an inconclusive result, where the chosen spelling alternative providing
highest number of hits is selected as the most probable version of the word under

investigation.

According to yet another example of embodiment of the present invention, a user may
select a range of sites the search engine is going to use when performing the
confirmation process. According to this embodiment of the present invention, not only
Internet sites are selectable, computers connected to Totranets, VPR networks or similar
networks may also be selected. According to this example of embodiment, all necessary
authentification and associations are performed on basis of information contained in the
list selected by the user when referencing such computers, as known to a person skilled
in the art. It is also important to point out that the information sources are not
necessarily limited to computer storing information connected to networks, but the
search engine according to the present invention may also search a locally or remote



forning'a plurality of spelling alternatives, and
then neasuring and recordi ng nunber of hits for

wo S09idbss esul ts of each respective spelling pcT/NO2007/000053
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alternative that has been fornmed in this manner, 25b)
conmparing the neasured nunber of hits for each of t he
spel l'i ng aI ternatives with ak® upper predefl ned

reI hreshol d | evel .apnd a.l ower defi ned
eded b SaERG ameiie iRmpuen i hinciples of the
pressp enkehtien. dhatiay anydils spéterh e npithodadfinbountibg a file system residing

oﬁgﬁ)?gl;gr?e [Etr(js of %ﬂtl]ﬁltéﬂ%élg %Slr g‘{-?@% ist Jolé&?d %%ﬁ%b%;g[de the scope of the

Pla‘ﬁftﬂémvatliil%ail%afamgswﬂ@laplﬂ@deh ned 30rel ative upper
threshol d | evel, the corresponding spelling
alternative for this neasurenent is the correct

AgBErnshiyled m Be AR ecasdy undersigad that thedame mathod andgystems
a&bﬂﬂ%&h@?&s@@ afvelhtion 8111 GRniiliRed i'ﬁ oFrb&@gnition s%rstem, for

spek| ernatlve has be or med as, sear
B A etk e | 3he DS beer, BRRSES Y o paseq A
phosemes, estbert thaf singls whhtacters a5l doafusini ahzemhﬂ#éss bet ween

the upper 5rel ative threshold | evel and the | ower

relative threshold level, exiting the Internet search
Fusthendt i5 glsowatilyryndetstearby e nerson sikillest iaghe at that similyr steps
acbordidf}as REFEsht AveRIED iy B8 Ip@rfﬁﬂﬁ@l! iRatspo e §irdnment.
. of the renalnlng spelllng afternatives and oth

wor ds encountered in the docunent, other character

Fighte @ iltastraganfeqtmplrofdmbodaatnttof @Rpstera Qeédrdiﬂg' t¥ the present

i R £ T R DG S AR e P e

aceondingtiolthe preseat inventigroprovidieg a ccmifmmaam ofimpsti froledld word of

antd¥ReBihRbcdipiRd Wadid B
m&ont' nu?ng 0%%% ng the Seaogg&sﬁr at egy. provi gntls communicating
rt her measurenent sand conpari sons for resolving the

contradi cting output data, 15 c) conti nui ng
tines,

A B AOGRIAN 16 |« CRpi o % sReED Hont ymslechl rep it yiciin Mords 12 2
a lygh pE bncetteinlyorecogrizdd chmtactars mgcﬂnenglth the wedatiherein these

ch@t'ﬁ@ﬂé&sﬁav@ b%ﬂ%&hﬁ%t%reﬁ. THS gée?ﬁ%;%]tef‘ﬁﬁ%§o r?gvﬂﬂi%géssare

used |nthe search strate t erm
constaistadin 13ng ugi ng the remai ning spelling alternative
havi ng t he hi ghest neasurenment above the upper

rel gt.ive, .threshold. | evel, as the ¢ ct spelli
Thﬁl %L‘H f'a]lt eves are then used as queples m% searches in ﬁg

Alternatively, the proper recognized words are recorded in 15. In 16 a process adding
words or phrases or theme/content to the document is performed. Together with the
spelling alternatives from 18, these combinations are used as search arguments in 17.

—10

The analysis in 19 comprising confirmation steps according to the present invention is
executed on the search results provided from 17. The selection process in 21 may use
the confirmation measure as described above to do the actnal selection. However, any
selection process may be implemented according to the present invention. If the
selection process is inconclusive, the process returns the inconclusive results back to 16,
and the process continues until a conclusive result has been reached, or the number of
possible iterations of strategies and/or threshold adjustments is exhansted. Then the



20 2. The nethod according to claim1, wherein the
search strategy conprises substituting the at |east

WO 0eodggertainly recogni zed character with a pCcr/NO2007/000053
conbi nation of at |east two characters when formng
the spelling alternatives. 25 3. The nethod
according to claiml, whereil®the search strategy
conpri ses substltutlng two or nore of the at | east

sedgrdion wEasessed Ineyminates i Izrequé b selesting the elerpatisiefgr the word
uﬁ&é@hﬁ%t@gatwﬁ fbvﬁcﬁﬁgﬂ[&]n %ﬂn‘aﬂ& RlehRkd) ahll ¥§ortiaDthis

cordln C erein
alé“é%%‘%?’ﬁ %%r]i? tg@ Q%Sé% ﬁ’iﬁl?%g@ IE%H]P? P?f]lhﬁw{]?onﬁwl%@ fheng
calfirgied ahterainhp febghiave sot@aubaiuted withithopest prabsble alfgnative
ﬁjf ég identify in the OCR process other recogni zed
that are proper nanes, then provide as a
spelling is alternative a conbination of the word

AHEB}&E 't@%ﬁ'ﬁ:ﬁﬁér %‘# gf g)g&&ﬁf m%rﬁfbn%tbl&ﬂﬁ&faré&f% i05iBS Viewed as

prope recog nane

%&@%ﬁrﬁ@elttbafcqa& 20 UGBy QIS4 SHERLER Ffawgy situation

wheRIH 4 wes iy %1ﬂ%@ﬂy sﬁ %o nﬂeeso FR@REEPIE. WeE Fhside the scope of
e.Wor

rel ative t n est ation in
e BRI oRAR b L o U BL AP RoNinge pcter
fremal word@r phtageé.nati ve. 6. The net hod according to
claim1, wherein the search strategy conprises using
at | east to one succeeding word relative to the word
under investigation in conbination with the word
under investigation as the spelling alternative. 7,
The nethod according to claiml1l, wherein the search
strategy conprises using at |east 15 one preceding
word further away relative to the word under
i nvestigation in conbination with the word under
i nvestigation as the spelling alternative.




18

15

20

8. The nethod according to claim1l, wherein the
search strategy conprises using at |east 20 one
succeedi ng word further way relative to the word
under investigation in conbination with the word
under investigation as the spelling alternative. 9.
The nmet hod according to claim1, wherein the search
strategy conprises using at |east 25 one preceding
word further away relative 200 the word under

I nvestigation which conprises a nunber of characters
above a predefined threshold in conbination with the
word under investigation as the spelling alternative.
¢0.1 gsq Thesmet hod according to claim1, wherein the

30

()
e

Search strategy conprises using at |east one
succeeding word further away relative to the word
under investigation which conprises a nunber of

tharacters above a predefined threshold.i

el Tefb o lving hotthdiotiag aﬂaﬁ&@?%ﬁ%@%@%&?%ﬁaﬁg the.

RRSLLIAY Gk PLARN WBeroBSadourfih daueptapdica et isrPHg™ T with at
i , er éi n ope,the se : fOREHSely

I ot bRy TR R T R o

of _ o
OGEU S RN Rtk iw@mmmm@té@aitvg%w%@gﬁ? ?tt:,gfégu::w
Lexl. LoLhe £5Samized character, and thsimigls avharein g &
e té@éiﬁnﬁ% urther .away r AR T IR tche
%deﬁip;mimescq&o;immﬁeﬁ né"?ﬁ%&%ﬁ%‘?ﬁ’gf@@sm o
go?{%.isé@&%é Ordeystem, Bicanabod@dprisessBhBERs Fn
0

inatton with the word under investigation as the

spelling alternative. 12. The nethod .a : ok
Glsils b Tdkernwdseareh Angihrewilespaeh W@ﬁ‘m lgﬁ%ﬁc{ec?bﬁglgt‘i@ a searc

gﬁ%g%[gi%gc%ﬁ%ﬂsﬁwstep ii): using a at |east one

word further away relative to the word

under i nvestigation which has a | ow. nunber .of h ds
0CCH IHRRGESR, Al seacmgmw@mﬂ%ﬁ%%ﬁfﬁfvi;:%éz;
conbi nat i an_v }}eagﬁeggg\ﬁ@ﬁﬂceﬁaﬁgﬁewgmﬁs&c}gmcm_ y &

spel | iMGPHfPRIRative. 13.. gh,? n%r%gﬂg&?agémoﬁa@m

cl ai mal Jeasttoas shopreindy SEFRAC S¥F AT €gy conpr | ses the

st eps @fmatives for the at least one characicr, onc by one, and in possl
combinations in each encountersd word, or by removing a character, thereby .

forming a phurality of spelling altematives, and then measuring and recording
; . alternative that has

number of hits for search results of each respective spelling

heen formed in this manner, ' . .
b) comparing the measured number of hits for sach of the spelling aitemzm?zes Wi
an upper predefined relafive threshold level and a lower predefined re}atzx-fe
threshold level, wherein each of the respective cOMparisons of the plurality of
measarements falls into one of three possible outcomes:
i) if the measurement of a spelling alternative is ahove

relative upper threshold level, the corresponding spelting alfernative for
alternative for the word, and

the predefined

this measurement is the correct speliing
terminating the Tnternet search,

if) if the measurement of a spelling alternative is below the lower .
predefined relative threshold level, the corresponding spelling alternative
{or this measurement 18 desmed non- existing, and the word with this

spelling alternaiive is discarded from further investigations, and



20o0bt ai ning a counting of occurrence of words
encountered in the imge of the text in the OCR
process, using a at |east one preceding word further
away relative to the word under investigation which
has a hi gh nunber of occurrences over a first
predefined threshold and which conprise a I nch nunber
of characters in the word above 25a second threshold
in conbination with the word under investigation as
the spelling alternative. 141 The nethod according
to claim13, wherein the search era&ggﬁ, furt her

54

conpri ses imtistisg w3D othst spgiliag Py

DEER R A 0

wor d furt hef,, AWay fdr @leftiamet e figginepr d under

I nvestigati.on which has a high nunber of occurrences
over a first predefined threshold and,%%%cc&gg ie%e or
a hi gh nuntiénf & ceharareris spHRgeRalE o PP
;Secon d t hr esh@l-Gndolde@Daal tRdbwerneclaiitehiluetheldioyed exiting the

under investigation as.t :1ng alternative. 24
D35, | The Hetnut S RS

ng to'claim1, mhe{eigu%ﬁgmﬁﬁn

sear ch st r aheggrch smey PEy dipd U & SErGrre v s & g

precedi ng WA bEALE the Fentuiviy spelliag hieenativestahd oigrgprds

under investigation alabiSt A1Gha W0 &8 the at least

pr ecedi ng vﬁ’}?%’?%ef al?%g?ﬁg%ﬁ?eg%i%lepn%nﬁ%% of %ﬂggh%g&?éf?eiaﬁve
wabove a pr edelnersEintFERERBIUIIHETEHhE & TR S _

wor ds f r Om festsd BeaArdbptae gietentgelativedireshnlddevse and/or other

search engi.ng and i 1 f A6 WRE Ehod S ODR @iskeile Befare

| ovest nunb’g‘g’%%l ‘ﬁ?ggt@ %%Oftgeewe%%tt Trom %S}r e???t%aéﬁ?e%emsfand

hat word | sonteRtS WA BTEHCT IS FROIPA )

i nvest i gat | QRpassinb fr spelving iy cabtraiiotiag PyEY 4246, The
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gt PAPBREETRSF
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Lhod. according, ts%?%ggﬁﬁgcr ofREI B8l drhe, GraatiiChere is only one
g’s,h steps of: .. i ‘s

spelling alternative lefl, which ever ocelirs first, providing an rteralion amongs

plurality of different search arguments wsed in the search strategie before fermmating -

siep b), 2nd using the remaining spelling alternative having the highest measurement

above the upper relative threshold level as the correct spelling alternative.

2.

" The mefhod according fo claim 1, wherein the search strategy comprises substituting the

at least one uncertainly recognized character with a combination of at least two

characters when forming the spelling alternatives.

3.
The method according to claim 1, wherein the search strategy comiprises substitufing
two or more of the at least one uncertainly reco gnized character with a single characier

when forming the spelling alternatives.

4.

The method according to claim 1, wherein the search strategy cOmpTises identifying if
the spelling alternative under investigation is a proper name, and if so identify inthfa
OCR process other recognized words that are proper nammes, then provide as & spelling
alternative a corbination of the word under investigation together with at least one

other properly recognized proper name.



15i ) sel ecting succeeding words further away rel ative
to the word under investigation one by one and
listing those succeedi ng words.that conprise a nunber
of characters above a predefined threshold, use the
selected words listed in i) as a search argunments in
an Internet search engine and identify the word that
provi des a | owest nunber of hits different 20from
zero, and use that word in conbination with the word
under investigation as the &pelling alternative. 17.
The nmet hod according to clains 1, wherein the
comparison with the upper threshold 25 and the
conmparison with the I ower threshold is based on a
renonnallzatlon of the t hreshol ds and reported total

ndnber of hits. alﬂsst
1Thw\tmetk1@d FeprRise Efb“é@n Iawgterrc%erse%rﬁ %{é&ﬁf oo rfs% dg rr% i B2
| mcﬁm lﬁ{?ifarﬁavesﬁ NEEs ihné

eM/search and confirmation process. 19.
The net hod according to any of the clains 1 wherein
tlge upper and |ower threshold is 35 changed

i ﬁ@r e”glﬂ& %(;'m)ém ?I{]‘@Exﬂrql Wr&m‘lﬂm:rcﬁstramg epeprionesing at least

ever of th b REdedyith the
mlmm@ﬁﬁﬁﬁ@@géwﬁ%ﬁpgﬁh & 5 con%%%ﬁ%tlgﬁngrocess 25
2Qyord hicrBihaghtiac eobdsreligsltePdivh 1, wherein the
search strategy conprises the steps of: - selecting
| eadi ng characters one by one fromthe word under

i nkestigation, - conbining these haracters v ot least
"HH&ﬁEﬁ&mmmmﬁhgnc@hnﬂeg@ﬂﬁgﬂgﬁgﬁ H%%“gﬂ Al leas

50T orke ?acé&%& @?:fﬁ*ch@if awagﬁa@@@ e m@dmﬁvegmiﬁi%pfer Sh
s od & 2 SRgtive.l T the
di @m}b@rﬁlgqnywplé{hﬁ wid uhder § | £11ONALY ] Q0klURg alftnthtive

ue word fromthe dictionary
| ook up, use this word in

8. . . | .
The method according to claim 1, wherein the search strategy comprises using at jeast

2 one succeeding word further way relative to fhe word under investigation in
. ¢ombination with the word under investigation as the spelling alternative.

| 9. - - .
The method according to claim 1, whetein the search strafegy COMPprises USHg at least
25 one preceding word funther away relative to the word under investigation which
comprises a number of characters above a predefined threshold in combination with the

word under investigation as the spelling alternative.

10.
50 The method according to claim 1, wherein the search strategy comprises using at least
one succeeding word further away relative to the word under investigation which

comprises a number of characters above a predefined threshold in combination with the

word under investigation as the speliing aliernative.

s 1L . ‘
The method according to claim 1, wherein one the search strategy comprises the steps

of:



conbi nation wth the word under investigation as the
spelling alternative. "71. The nmethod according to
any of the preceding clains, wherein the search
engine, as an 15 alternative or in addition to
perform ng searches on the Internet, do searches in
ot her information sources not accessible via the
Internet, but which are accessible via an Intranet,
Virtual Private Net, or simlar networks, or directly
by searching a connected hard di sc drive conprising
information. 2022. The nethod according to claim 21,
wherein a user nmay select froma |list which

i nf gr mat j.on . sj BEecagalce hedodsieriomeitréiian the image of the
confirnﬁ#%%%a%%%ﬁggg. 23. 25 The nmethod according to
cl ai m 1, e¥ipee O M&Hpoper threshol d is ef . 08q,@Punder
4 highs \aegaept katefd Jrecsding ROWMHTEE P TH8HGT 85 “ohe.. of
the spel ilp{rs%gwaﬁhﬁ SARRkA\MESw ndmbrirto$ odcaraniyes UREYH ed

|

nunber o ts. 30 for.spehli | h&% RRtdtd@ion as thhepelling
denomi natEEhgt mtoﬂ’é'{?%tfoglvg{rlrletgés]ﬂ?lgd nurrber\gof hits for

al | spel diengtied. t ernatives, and 7(# hits) is a
threshold I evel that is a function of the nunber
hits. 94. 35 The nethod according to claim1, wherein

e e eshoLd ) S, JETLDGd 2o RGBT RSRLARESAL i s

uY

using & at least one succeeding word further away relative to the word under -
investigation which has a low rmber of occurrences under a predeﬂn.ed threshold in
s combination with the word under investigaticn as the spelling alternative.

13. . ‘
The method according to claim 1, wherein the search sirategy comprises the steps oft

20° i} obtaining a couﬂtiﬁg of occurrence of words encountered in the image of the
text in the OCR process, . \

. 1) using & at least one preceding word further away relative to the word under
investigation which has a high number of occuiTences over a first predefined
threshold and which comprise a high pumber of characiers in the word above

25 2 second threshoid in combination with the word under invéstigation as the
spelling alternative.

14. o
The method according to claim 13, wherein the search strategy further cOMPIISes i SKCP

30 1)

using a at least one succeeding word firther away relative 1o the word under

investigation which has a high number of ccourrences over 4 first predefined threshold

and which comprise a high number of characters in the word above a sec.ond threshold
35 in combination with the word under investigation as the spelling alternative.
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ax(ti hits j) J", wherein i denotes one of the
spelling alternatives, # hits, is the neasured nunber
of hits for spelling alternative i, max(0 hits .,)
je, is the total nmeasured nunber of hits for al
spelling alternatives not including the spelling
alternative for i, and 7(4 hits) is a threshold I|evel
that is a function of the nunber hits. 25. io The

met hod according to claim 1, wherein the |ower
threshold is 4 hits rejecti2dn(i)rBest(i) r(0 hits) #
hits rnax(4hits wherein 4 hits, is the neasured
nﬂnber of hits for spelling alternatlvel

% os.of
hw% acc%@zﬂo&o tlhin 1, Gthaicintbassarcl BARFHBUPLTSFS %ftemfog-r
spe ing alternatives not |nclud|ng the spelling

alternative for i, andr
| evdl t helecting EeRiiAg prgﬁgugkxcr asvay )relérf#gieé) M&ﬁ%ﬁw

er hit
The et hogs@@GeH shemg obeand iafnnthose RREFEE dSSr‘?E"’r?f ?m&%ea

f“”C“O”m%F S elike bl tepicastieaniint for the

nunber At totsc i) ITnice: B '1
max {ithi t@ui@@l@m’@?t@‘f‘ﬂo s frp ) = %52& C t or

score vaéﬂgﬁeaﬁ@ﬁbﬁﬁﬁ&mdﬁhﬁ@@@?g} ﬁ%%au?%fr oﬁﬁlisad?ﬁc%m
spel Iing a' Lerna ?ﬁ’echétwof&ﬁ@éﬂ%ﬁmmm)ﬂaﬂ@wfﬁ@“%@¥ al

neasured ABer of . hit spelling alternatives
not i ncl wd¢5ﬁ$at1°ﬁé5*§‘5éﬂ ﬁﬁﬂ-ﬁ ernative for i.

16. : ‘ |
The method according 1o claim 1, wherein the search sirategy comprises the steps of:

i) selecting succeeding words further away relative to the word under
investigation one by one and listing those succeeding words that comprise a
pumber of characters above a predefined threshold,

i} use the selected words listed in i) as & search arguments inan Imemzt ;fearciz
engine and identify the word that provides a lowest number of hits dilleren
from zero, and us¢ fhat word in combination with the word under

mvestzgatlon as the speﬁmg alternative.

17. ‘ |
The method according to claims 1. wherein the comparison with the upper threshold

and the comparison with the lower threshold is based ona renormalization. of the
thresholds and reported total member o1 { hits.

18. '
The method according o claims 1, wherein the upper and lower threshold is changed

incrementally npwards and dowrnwards cooperatively, and whenever a change of
thresholds are performed, initiating & new search and confirmation process.

19.
The method according to any of the claims 1, wherein the upper and lower threshold is

changed incrementally upwards and downwards independently, and whenever a change
of thresholds are performed, imitiating a new search and confirmation process.



30 The nethod according to claim1l, wherein a nerit
function is used to define a neasurenent for the _
nunber of hits as: 27 maw 1- ACRS totscore(0= a' CRS
wird(i)-Eb' (i - mn(CRS,))- c¢' nchar d f
(rBest(i)onse rBes (i)swee wrd, rBest(i)nnal,"") -
wherein acjrti-Eci+d' =1, CRS,",,,i(0 is a character
score value fromthe OCR process related to the
spelling alternative i ,the second termis the

m nimum CRS for all the 5 characters in the word, the
third termis the sumof the CRS difference between

t he hi ghest CRS for each character and the CRS using
word(i), f is a mninmmor maximum function-of the
upger threshold or |ower threshold val ues as defined
i R'cl ai m 23, and nchar is the nunber of Char{s%ctﬁ?egtégﬁibf’
t He meihot decortipR & claifel, MBPRIB ASEE G HRIFgY €87 4nY of the
;Claims 1-27, ntherein the OCR systemis a speech
recqQgnitjon syste , easitundieneRiatidnai nl y
réé%%ﬂ?%%ﬁ‘{]% i ’“er(_)glgg}f %ﬂr%%og%% ertalnly oo o
i ' empmEtdbdse ehagictes 1 AYRETEDES! .r%?csysfem or

r eSql MENG teORktRe: sititongsiogibyseer obbaraeteid B FrAEPRTLRT 2
Character Recaognition (OCR) system wherein the
et A

onpri ses at,_ | east .ope | t
oone! ety e SUg P B CRE P SRTE Ly B % oR
| e35hin@iH ViRaRE Waidninyer ineuigtioned thetatling Fropere
reported in the output data together with probable
alternatives for the at 20 | east one uncertainly
redogni zed character, and the words wherein this at
| epgtmdBng abibediid @iany vt hepogding cliiph ypaendie HHL e ==
¢ PO AR d RG] cbrchhn thskugeppiosasbery ogpes
'System € syste [ 1 s o
c omfoneivn ST @‘O‘aﬁ?‘:’?sﬁ%@ r Wg‘% ecjg{eggrrelctf %géﬁkﬁ?bgaé@%%i% % earch .
ar GaRn Emes Pabiid Skteot sBilanaewpds-if Grey DE g4feaipe a tonnee
stra ] .'Iﬂégiﬂ'fcﬁ)xaﬂoﬁe syst em conponent provi des
i n%ﬁ%?ydgggrc inzérgumsnts by form ng spelling
alternatives for the words conprising the at | east
. apngz.uncertainly recognized character by substituting
t h%ﬁ%&m&ﬂa@ Anser T1aividntn b eso gy 2ackt Shaadist weich
w

information sites to be searched during the confirmation process.

23.
25 The method according to claim 1, wherein the upper threshold is defined as

. #hits,
acceptance(i) <> ———

Z#hz’rsi
1=

> y(# hits)

wherein 7 denotes one of the spelling alternatives, #hits,; is the measured number of hifs

50 for spelling alternative i, the denorminator is the total measured number of hits for all
speliing alternatives, and ¥{(# hits) is a threshold level that is a function of the number

hits.

24,
55 The method according to ciaim 1, wherein the upper threshold is defined as
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30t he reported probable alternatives for the at | east
one character, one by one, and in possible
conmbi nations in each encountered word, or by renoving
a character, thereby formng a plurality of spelling
alternatives, and then neasuring and recordi ng nunber
of hits for search results of each respective
spelling alternative that has been fornmed in this
manner, 28 b) the system conponent conpares the
measur ed nunber of hits for2éeach of the spelling
alternatives with an upper predefined relative
t hreshol d IeveI and a | ower predefined relative
thresholg gvel ,#hifther ei pugagh of the respective

{3 %S(ﬂm&ﬁ®¢erM|ty of measurenents falls
into one of three possible outcones: i) if the

nmeasurenent of a spelling alter r}z%?r"sYslethé ﬁeegg(gyﬁmﬁﬁéeofhﬁs

pwizcked i dvaetey @ af G EPLEEITHI &% evel . the. e
COY LEFRONHDGVSD exkalx(ng‘s 2l tieta &tlﬁl\)@d?%?d gt ©

nmeasur enent, i s t h Lb G adrti oo ald hir) Her
tﬁ@mﬁﬁﬂﬁmmﬁﬁﬁnﬁgP &ﬁnﬁgﬁﬁernef gearch ii) if

tﬁ%W&#ﬁl&ﬁeﬁhfﬁcﬁm@p@nﬂiﬁg HiSt ernative is bel ow
the lower predefined relative threshold |evel, the
cor r espondi ng spelling alternative for this

méasur enment is deemed non- existing, .and the word
WirthmbthéSacsqeing tndaial it wheralp tpdoTeE %‘8 Hed from
further investigations, and conti nue with ot her

spel l'ing alternatiyygs t hat has or,med as search

een
arglamnts J::og—(—he—-lw &n— %&ffﬁe if the
measur enent ot e EFEN “wgal ternati ve falls between
t he upper relatlve threshol d | evel and the | ower
" SRl Bl 65 BillrdBiBloar X ot elling ehertivet. REIER )~

& 3hd m)dlfy t he search S@Bﬁﬁﬁ‘% . gso]%lt !:lﬂ&n the

15f Liﬁﬂabeﬁalsemumld raraers hitsfopd! spe

2"re

Of s bifh i@ vdi Fogi, apek Eihing it theshRlt 1Y aér‘ﬁoﬂ %gﬁ
vvords ‘encountered in the docunent, other character
al MEPEAEFves for the at |east one uncert ai nly
recognized character, phrases, adapting the upper
%@tlve tEreshoId | evel , adazélng E;;hemgo%ﬁéﬁn
ative thre e Fit Ainbfih 18 mEdE on
%ngtotdcp})%?\ﬁdlg?%ra?r omthe OCR system
behamaamcﬁﬂbﬂ@ﬁ?ﬁ?@%P%@ #he search strategy providing
further neasurenments and conparisons -for resolving
the contradictin tpu%hzreiata c) the system
conpoeti} = ﬁ@Rﬁ&:@%ESE Seg b) a nunber of
predefined tines, unt|I 0 there is only one
spelling alternati ve left, which ever ohcl:c(g(r:% fi rs,lt_@hm_:m0
ovi din gbé_ain ciker b gsodr},h&ma@sére aalpt tromlihet process
g fv‘% ear ¢ g Us@d tdtil ridagwstmmmphr of hits for all
 Plchiils SR bR 5.

spelling alternatives pot’ includmng

st
the spelling alternative for i.

27.
50 The method according to claim 1, wher
measurement for the number of hits as:

sin a merit function is used definea



term nating step b), and using the renaining spelling
al ternative having the highest neasurenent above the
upper relative threshold | evel as the correct
spelling alternative. 79°30. The system according
to claim?29, wherein the system conponent conprises
substituting the at | east one uncertainly recogni zed
character with a conbination of at |east two
characters when formng the spelling alternatives.

31. The system according t@ claim29, wherein the
syst em conmponent conpri ses subsdtuting two or
nore of the at |east one uncertdi-npyrGR&Eogni zed
character with a.1Q.si haracter.—when+formng the
sﬁ@ﬁpﬂﬁgﬂﬁl wwg?f%ég.g%geggﬁﬁéﬁ;ys¥%W1according to
¢l aim,29.. whegealm t he spskem, onent conprises a
uﬁ?(g?ﬁ%ﬁVﬁfgﬁﬁgg%?#?ﬁe sp%?]%hg al ternative under
investigation is a proper nane, and if so' Is submt a
QUEL Y, Loyt ey OCRRRLQES 8% chatmtibrsyore e e OCR process

R BRI I IS, N5, B aFREninARICRNiknalt the
c e ﬁgﬁp&}f@rﬁsa?’ce%lﬁ%\, e é?ﬁﬁ% ﬁg&ﬁ i

i ot h r .
pEpetdy/in trecoghitedbirdict 1%%%?“%%%@%%% i3 121?& een th
| &ﬁéstt 82k, Qi nAsahhier i elel CREusaigtveord(Biy [ ip@ mummuggT 90

system accor din L Moads tviRIei et ielefewdric tiaim
W@?ﬁ‘%g’ﬁﬁﬁﬁé’ﬁ{heg rﬁﬁg%sgé}ag%ni t using at |east one
pre cadinrigr wdbahumienel PaafiEs fHE® WSFd under

I nvestigation in conmbination wth the word under
investigation as the spelling alternative. 25 34. The

sy$t em according to C't@%épfi%ggfﬁg‘%%%%{gm%@%g%%Spmh

I
T
S

C OThe et acordyts i esy ¢ . eas y
SUCGEaHbNE sMAI shartRd @ldavent ondcheniigeastipdaparacier 1s an
investigation in cenbinati.on with the word under
iﬁ§@§?@%ﬁp%gﬁﬁ§§mfﬁggspelIing al ternative. 3035. The
system according to claim?29, wherein the system
,scosponent conprises a unit using at |east one 2 "
precedi ng wo I8k ARl B4R Eibiven Dptiteh Ehangiad Recognition
un‘gé‘?g‘f%g’é%etg‘ji;%g\% i'g%)n I.n_copbi nat | Wt e GRgL W8t A least one
Lo ut ToL %eg 1 & .
UNCXER)ispisiess tTHGEET 6h OUE R spefling alternative. . 4
umcertainly recognized character, wherein the af 1east onie un Y TREOS
arted in the output data together with probable eltematives for the at

character 18 rep Lo
wherein this #t least one

6 least one uncertainly recognized character, and the words

uncertainly recognized character has been epcountered in an tmage of a text being
- E=3

processed by the OCR system, the system comprises:

a system componeni using an Internet search engine with search arguments cstabhshéd

a5  according to a search strategy cOMprISing:

a) the system component provides initial search arguments by forming spelﬁh_ng
alternatives for the words comprising the at least one uncertainly reccgnzad.
character by substituting the af least'one uncertainly recognized character with

bie alternatives for the at least one characier, one by one, and

E the reported probal ; -
in possible combinations in each encountered word, or by removing a ciaraclet,

thereby forming a plurality of speiling alternatives, and then measuring and

recording number of hits for search results of each respective speliing alternative .

that has been formed in this manner, .
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;s €l ai m 39, whebeenspeliiog siystadis

23 ' the lower relativ

30 36. The systemaccording to claim?29, wherein
the system conponent conprises a unit using at | east
one succeeding word further way relative to the word
under investigation in conbination with the word
under investigation as the spelling alternative. 5
37. The systemaccording to claim29, wherein the
syst em'conponent conprises a unit using a at | east
one preceding word further away relative to the word
under investigation which @gnprise a nunber of

characters above a pr j - b @sRBdr&f his for each of the
cortdi hatisER ?PE‘PWQP}]&P}% %%\%\%Eg@ der . L.0VEsld fatlQnds
€ . : el%'nmfﬁrelauve ?}ﬁetﬂl .

the sgelihg Agrmakivesrrittanyapes B§d e°system accor di ng

to Clﬁﬁﬁh% eﬁ&&ﬁéﬁﬁﬂﬂhﬁﬁmﬁM@méﬁﬁ@@ﬁﬁ%ﬁ@ﬁ?mbﬁﬁ%??ggi a

unit using a at, | east. eSMEaRad FNg int@omt off trdcpepsibic

away F@%ﬁﬁﬁvéa%%eﬁﬁghggggiundgg’15 i nvesti gation

whi chogieomesi se a nunber of characters above_.a

pr edef i ned, # i @ahkehndnnotombimeat ORI ' ﬁbOtVﬁg’eW%ﬁmd

under investi \%at el @%Lofdilé’».&%ﬁ%ﬁr&ﬁ@dﬁigtspmmalm@aﬂw for

39. The §?@? ﬁ%g%cor‘|ng to clalme9 ek gleRddland

syst em conpisneprasRbE ST hii T ot hat: 1)obtains a

counti ng ofpeEiHhE eaaeeiofarthor ds encountered in the

i mge of the text fromthe OCR process, and store the

occurrence nunmbers, select a.at 1RF 86 etieng

wor d fur t hibri Gampereet G ot LEAHs qﬂf.;fder  omative

i nvest i gat e muhd eluihatrahd bl 3cBuFTETROE H%ﬂﬁg?”F%om

i) under a {ﬁg&dﬁg&&%@&%@ Jesheds cdsike codiicrveord it this

word with f “Wwor under.in¥g§§5£@&ﬁéyhﬁgﬁggmﬁmﬁmdcmﬁmue

spel | i ng abreBingalPya A" The "System accor di ng t.0,uments
R R o

conpri ses qor%dﬁ{%getgegﬁg'mgﬁects at |east one

succeedi ng Wor urther away relative to the word

under investigation which has a | Qw occ
under a pr edgf ins esatdmmEshe JFPHERE g‘ﬁ%ﬁl‘ﬁ’g@ S’tenr%ﬁ%ﬁﬂv:g!rggﬁa

with the wopd: Lndesidweskidnt oo mitvdfaregiol FyshgHt e
alternative. oine and modify the search strategy providing further
(=}

Internet search en i e
search arguments as & combination of members of the remamng Spe
-]

Alternatives and other words encountered in the document, other

character alsernatives for the gt lzast one uncertainly recognized ‘
character, phrases, adapting the upper relative threshold level, adaptng
e threshold level, and/or other information related to the

output data from the QCR system, before continuing using the search

girategy providing further measurements and comparisons for resolving
&3

the contradicting output data, | .
' step b) a number of predefined times, of il
ft, which ever occurs first, providing en tieration
search strategie before

¢) the system commponent is processing

50 there is oniy one spelling aliernative le :
amongst a phirality of different search arguments used in the o

. i ini 3 tive baving the highes

inati 4 using the remaining spelling alterna o .
et ¥ eHing alternative.

measurement above the upper relative threshold level as the correct sp

33



35 31 5 obtains a counting of occurrence of words
encountered in the imge of the text fromthe OCR
process, and store the occurrence nunbers, selects a
at | east one preceding word further away relative to
the word under investigation which has a high nunber
of occurrences over a first predefined threshold and
whi ch conprise a high nunber of characters in the
word above a second threshold in conmbination with the
word under investigation as*®he spelling alternative.
i0o 42. The system according to claim41l, wherein the
syst em conmponent further conprises a unit that:
sf] ects a at least one succeeding word further gmay
relative to . RAakin e syave stiprati HWHFEh has
a%}ﬁ YHeR T Té‘éngg &gigxg%gr;lr NCes VUL Lnfaclel Wt a porgdedion et
thbéﬁﬁﬁgémﬁﬁﬁwﬁﬁWFﬁm§3ﬁ3¥fs_ a_hi gh nunber of

. Chak a6d @SR vk fonoing HhetspeEng @Eg%‘fﬁ’& threshold in
conbi nation wth the word under investigation as the
sgglling alternative. 43- 20 The system according to
cBai m 29, wherein the system conponent ¢ j a
Ui sybladtaccosdtheiotchim a%c:é@reﬁgﬂwgg@ ﬁgﬂlp?ﬁg{r%gﬂ\?g% ,
eLALLNE 40 ot RGP aladeond tversti eI HECHEREYT Bife
aﬁﬂls?or those. precedi ngy Wolidsafinal conprise a

i@nﬁwﬁ%ﬁh%?ﬁ%ﬁgﬁh 5 aggve a predefined threshol d,
25uses the stored words fromi) as search argunents
in,an Internet search engine, identify the word that
provi des a | Quest .nune : » RlaleS tehh bérRsonet chmmivezernd,
anidie §EETt $4PT F%Ciﬁﬁrggb{gg%&g?i&éogﬁ i Otnq@i Q‘épéf\ﬁ%,mﬁo
| nyestigat theﬂpreéléﬁgtaﬁém%‘ﬁ’élup%w“’s%” rnative. 304-4 The

15ig%&{pﬁg&p{&h@gck@r@deaﬁmwg\m EePEMATR WETS RBHRTe PHOP

namoeg ean th%a? gngrgbiér?eeﬁ 1e8st Wak e dhh@her proper names properly recognized

with the proper name under investigation as the spelling alternafive.

33.
s The system according 30 claim 29, wherein the search sysiein - it comp
umit using at least one preceding word relative fo the word under investigation in
=4

combination with the word under investigation as the spelling alternative.

component comprises 2

25 34.
The system according fo claim 29, wherein the system ¢ ompLiSe
relative {o the word under imvestigation i

omponent cormprises a unit

nsing at least one succeeding word

combination with the word under investigation as the spelling alternative.

1A

3% 3 . | . )
The system according {0 claim 29, wherein the system component COMpIIses a um .
: lative to the word under investgation

using at least one preceding word further away 1e

in combination with the word under investigation as the speliing alternative.

35



sel ects succeeding words further away relative to the
word under investigation one by one and store those
precedi ng words that conprise a 35n-anber of
characters above a predefined threshold, uses the
stored words fromi) as search argunments in an

I nternet search engine, identify the word that

provi des a | owest nunber of hits different from
zero, and use that word in conbination with the word
under investigation as the sfelling alternative. 45.
The system according to claim?29, wherein the
fdcti on providing conparison with the upper

t hrigsalytacandink hﬁclﬁﬁzrmawhsmm thaiSYStET ¢REIPPBRRE FOMTEBRIHB

i s baggla“??ﬁﬁ L SORL 0k ki 08 «ihichet hvroﬁﬁimaérdsve@rgamn

0.
aciooprdbipagion with Iftﬁl‘??‘ﬁf‘%ndg@\]’i‘e"rs&gaﬂo? fie bt uTone re a %ovve r
sthreshold is changed inererneMally upwards and

do war ds cooperatively, 47. 15 The system

according to claim29 erein t
t hFfeshstoe a*cgrd@géﬁ@f@g\ 39, Whesin e sy SP e E&%}%gﬂ @S{nﬁr@é@i unit

d oygmu&ra@&ast Bﬂq:ﬂemdmg twloyd, fuiger awaptFE ag‘jﬁ‘sff’ &ﬁ%‘g T ingestigion
@@r?é £0180h§n§@clells LG abi'eﬁéﬂlﬁtﬂ frwahdlé in combination
Fﬁélv t.he g%%lngl tQJOV|d|ng t he
1m|@ﬁb@¥“ﬁﬁﬁﬁéﬁiﬁﬁﬁ?%$‘$ mal 1 zed) hits is
selected as the nost probable spelllng alternative.

The system according to claim?29, wherein the

o t n rein the
ts h@s@%@”ﬁ?ﬁ&%@ﬁ@ﬁ%gg STt i, B “%%“?’gﬁé‘?h‘?ﬁ
Ot bt 4 afanoat roecdpg moebirbyr WL ERETHP & e\;ziraé P

&%E%ﬁgﬂon h‘@@ﬁaﬁﬁseaaf Mx&ﬁ%ﬁﬂiﬁt@s abioee apredefingdathrsehold in
C o ﬁﬁ@l’é{ﬁégél %%t % uzac‘[ef m’ves% it LML Lﬁé}lﬁ% aBEAREBI Ng a

Yeets nprising I nformati on. 30

39. : '
The system according to claim 29, wherein the sysiem component comprises a umit that:

20

1) obtains a counting of occurrence of words encountered in the image of the text
from the OCR process, and store the occurrence numbers,
ity select a at least one precadmc word further away relative to the word under
investigation which has a low occiTence number from i) under a predefined
25 threshold and combine this word with the word under mvestigation as the
| spelling aliernative.
40.

The system according to claim 39, wherein the eystem component further comprises

30 unit that:

selects at least one succeeding word further away relative to the word under
investication which bas a low occurrence sumber under a predefined threshold and
combines this word with the word under investigation as the spelling alternative.

35

41.
The system according to claim 29, wherein the system component comprises a unit that:



The system according to claim49, wherein a user may
select froma list a range of information sites to be
searched during the confirmtion process by the
system conponent. :isbl. The system according to
claim?29, wherein the upper threshold is defined as
33 wherein i denotes one of the spelling
alternatives, 4 hits, is the nmeasured nunber of hits
for spelling alternative i, the denomi nator is the
total neasured nunber of hi3k for all spelling
alternatives, and y(# hits) is a threshold | evel that
is a function of the nunber hits. to Th %ste
accor di ngedins sﬂoanmagzgﬁccmecﬁwrﬁ% &éé degi g

defined as fbl S RROERLANGAGIate SNkt hagbamx( #

hits j)Jor, ., wherei not e e I“Fbgd A
.al t & nat $a}p@§ aa#ieﬁﬁt f)rg: prt;c %\éior%efg%ﬁr g\&a nl{%%%v?qu kﬂe under

15 for Sﬁ;@ksltigzﬁ@n ashic hase i grenymbep BhQCPHTEP S PV %‘%" g e?%%“’d
total negsur el . DURRES cobridy 418eH Simtal bf chpeitins nghe word above
alternatives not Iud| th ERatiiol 8s the
for i, ah 6""39?‘34&4??1}0 ‘f 13%% S S‘gﬁlg? éd‘kn}’rg\%ne%lr %nﬁat @lxﬂs a
functiongQMthhannwber hits. 53. 20 The system
according to claim?29, wherein the |ower threshold is
defined as: # rejection(i) <=>hits,rBest(i)S ic(4

1 hites) ] . .

The system according to claim 41, wherein the system component farther comprises a

it that:

th

selects a at least one qucceedmg word further away relative 1o the word under
15 investigation which has a high pumber of acourrences over a first predefined threshold
and which coroprise 2 high number of characters in the word above a second threshold
in cornbination with the word under investigation as the spelling altemative.

43, .
% The system according to claim 29, wherein the system COMPONSt COMPrises a it that;

1} selects preceding words further away relative to the word under investigation
one by one and store those preceding words that comprise a numsber of
characters above a predefined threshold,

25 if) uses the stored words from 1) as search arguments in an Internet search
engine, identify the word that providesa lowest number of hits different
froma ze70, and use that word in combination with the word under

investigation as the spelling alternative.

44, '
The system according 0 claim 79, wherein the system component COmprises a uril that:.

1) selects succeeding words further away relative to the word under |
investigation one by one and store those preceding words that comprise &
35 number of characters above a predefined thresheld,
i) uses the stored words from [} as search arguments in an Internet s.earch
sngine, identify the word that provides a lowest number of hits different
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# hits, + max(# hitsj) wherein 14 .hits, is the
measured nunber of hits for spelling alternative i,
max(4hitsj)," 25 is the total measured nunber. of hits
for all spelling alternatives not including the
spelling alternative for i, and ic(# hits) is a
threshold Ievel that is a function of the nunber
hits. 54. 30 The system according to clai'm 29,
wherein a nerit function is used to define a

measur ement for the nunber &f hits as 34 44 hits;
totscore(0= aCRSword(i b .ax hlt ab=1,
CRS, ", d(from $6§0>&ﬁ%ﬁ53rﬂ%?ét"’8’id‘§ re\c%%?% ‘%{ed >

pr ocess ih@lsadaaeh haahd dyellisp alidmatiye- aI ter native i, max(11
hits f)} is the total measured nunber of hits for al
5 spelling alternatives not including the spelling

aki.ernative for 1. 55. The s sten1accotd| to. clm
2%me Wheh %bd&rcﬁng’m rclatm tZELrv@ie' oring Binptra gy ‘%?e
TSR SRR ol iGhe LABaRUNAN, (@ loRil Suediild it Desrberr 1-
n gdmamaémnpg g%@g %bﬁ c?lds and measug:e%i)totaf Hmdodr RS, ) ) - ¢
phBest (i)811,5ie,"",,,,rBest(0,,,pl, word)rase

486.

The system according to claim 29, wherein the upper and lower threshold is changed

incrementally upwarcs and downwards cooperatively.,

47, ‘
The system according to claim 29, wherein the upper anc Yower threshold is changed

incrementalty upwards and dowmwards independently.

48.

The system according to claim 29, whenever a speling atternative is inconclusive, the

spelling result providing the highest number of relative {renormalized) hits is selected as
o

the most probabie spelling aliernative.

49. ‘
The system according to claim 29, wherein the system component, as an alternative of

in addition to performing searches on the Intemet, do searches in other information
_ sourees not accessible via the Internel, but which are accessible via an Infranet VPR, or
similar networks, or directly by searching 2 connected hard disc drive comprising

information.

50.
The system according 10 claim 49, wherein a user may select fromalista rang'* of
information sites to be searched during the confirmation. process by the system

component.

51. .
The system according to claim 29, wherein the upper threshold is defined as



i

15

Pt

30

wherein a' +WIl-ct-bcll=1, CRS,j(i) is a character
score value fromthe OCR process 15 related to the
spelling alternative i ,the second termis the

m nimum CRS for all the characters in the word, the
third termis the sumof the CRS difference between

t he highest CBS for each character and the CRS using
word(i), f is a mnimmor maximum function. of the
upper threshold or | ower threshold values as defined
in claim53, and nchar is tke nunber of characters in
the word i. 20 56. The system according to claim
29-55, wherein tge OCR systemis a speech recognition
25 system and théisat | 4Qne uncertainly

r 8EBRfATS 6%@@%%%%31392%%ﬁﬁCertainIy i nterpretation
of a phonene. !

wherein i denotes one of the spelling ahernatives, #hits,is the measured number of hits

for spelling alternative i, the denominator is the total measured m:m}wer of hits for aél
spelling ai;cmatives, and y(#hits) is2 threshold level that is a function of the aumber |

hits.

32, '
The system according to claim 29, wherein the upper threshold is defined as

# hits,

=y (# hits)
max(Ehils )

acceptance(i) <

wherein i denotes one of the spelling altemnatives, 4 kits,is the measured m@ber of hits
for spelling alternative I, max(#hits,} ., 1s the total measured number of hits for all
spelling aiternatives not including the speliing alternative for i, and y(Fhits) 152
threshold level that is a function of the number hits.

33, - |
The system according to claim 29, wherein the lower threshold is defined as:

# hits,
# hits, + roax(#hils; ) .

rejection(l) = rBest(i) < x{# hits)
wherein #hifs, is the measured number of hits for spelling alternative i, roaX(#hits ) 1w

is the total measured number of hits for all spelling ﬁtemativesAnot inclu_ding tht;
spelling alternative for i, and x{#hifs) 152 threshold level that is a function of the

number hits.
34. . o e
The gystem according to claim 29, wherein a mernt function is used fo define 2

measurement for the number of hits as:
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1S

‘z‘orscore ) =aCRS 7y 4 b e—ee————
© vord ) max(#hits ;)

34
# hils,

J=i

wherein a+b=1 - CRSwora(i) Is a character score value from the OCR process related 1
the spelling alternative 7, max(#kits ;) .. is the total measured number of hits for all

spelling alternatives not including the spelling alternative fori.

55.
The system according to claim 29, wherein a merit function is used to define a

measurement for the number of hits as:

nahar
1~ Y ACRS,,
totseore(i) = @ CRS o (i) + (1= min(CRS))}—¢' = v

nchar
d f(rBesr(i) F;,mg,rBeSf(i)si,,g,-a wora »TBESHE) it wora )

wherein a+bHc+d=1, CRSwer(f} is 2 characier SCOre vaiue from the OCR process
related to the spelling alternative i ,the second term is the minimum CRS for all the
characters in the word, the third term is the sum of the CRS difference between the
highest CRS for each character and the CRS using word(i), fis a mininum of

| pnaximum function of the upper threshold or lower threshold values as defined in claim

53, and nchar is the number of characters in the word i.

56.

The system according to claim 29-55, wherein the OCR system s a speech recognition -

system, and the af least one wnceriainy recognized character is an uncertainly
interpretation of a phoneme. '



