Met hod and System for verification of uncertainly
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Recogni tion systenms (OCR), and especially to a method
for automatic verification of ];mst probabl e version of
uncertainly recogni zed words as reported by the
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character cluster of alternative interpretations of the character. These characters may not
be recognized (or verified) within the existing prior art frameworks for OCR. For
example, many of these characters may not belong to words in a language specific

dictionary since they may be proper names, foreign words or expressions, or simply
being from another language. The output from the OCR system is generally a character

. string representing the text as a digital text. Information about font, size and position

may also be included to be able to recreate the style of the original document, for
example when re-publishing the document. In addition, most OCR software systems use
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di ctionary since they nmay be proper nanes, foreign
wor ds or expressions, or sinply being from anot her
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a character string representing the text as a digital
text. Information about font,,size and position nmay
al so be included to be able t% recreate the style of
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probabl e version of uncertalnly recogni zed words in

Nohe 65/ Gited prior art documents provide a substantial improved complete
method for correcting OCR outputs. Therefore there is a need for an enhanced OCR

functionality that provides confirmation of most probable version of uncertainly
recognized words in OCR systems.

According to an aspect of the present invention, Internet search engines may provide the
confirmation just by measuring the number of hits measured by using an uncertain word
as a search argument in an Internet search engine. According to this aspect of the
present invention, a search argument providing zero hits are regarded as a certain
confirmation that the uncertainly recognized word is not this particularly version of the
word under investigation. If the measured number of hits for an uncertain word is very
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an uncertain word as a search argunent in an Internet
search engine. According to this aspect of the present
i nvention, a search argunment providing zero hits are
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word. If the confirmation measure falls between the upper and lower confirmation

threshold, further investigation of the uncertainly recognized word is necessary by
performing further searches and measurements.

According to another aspect of the present invention, several strategies may be used to
provide word alternatives for the uncertainly recognized word, for example, based on
alternatives for an uncertainly recognized character reported by an OCR function, letter
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threshol d. According to this exanple of enbodi nent,
whenever a confirmation neasure for an uncertainly
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threshold, it is regarded as being certainly
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ﬁﬁﬁlﬁér%ﬂﬁtsc‘ﬁeﬁ%& W&aﬂﬁi&a@é, tHe LA dHe ég}ds a;é) 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 investigation 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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enbodi ment of the present invention, the confirmation
measure outlined above is usegl. in the decision
process. Accordi ng to anot her “exanpl e of enbodi nent of
the present invention, whenever the neasurenent of
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| ocation at a predefined distance, for exanple such as
Bcomditg t yenanotier exangple nflembodimest dfghd present inveation, the
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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 of embodiment of the present invention, the number of occurrences of a
particular word is reported from the OCR function, and a process according to 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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to an aspect of the present invention, |ong words (for
exanpl e nore than 8 character% | ong, but any |l ength

may be used and may be predefined or user selectable)
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LY A AN N p—
for hﬂihls t‘howledgd”amthat i iy eaay o @meert 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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version of the system According to an exanpl e of
enbodi nent of the present |nvqpt|on Internet sites
that are used for the searching in the confirmation
I%hgﬁ@siﬁlsﬂfo%@l%'t@ 6d18&IsRes dcRbrdfEABIAG, hdrﬁhnake%?@es‘égmfnment,
ital journals, Internet sites conprising nmedrca
E‘Hﬁ?lon are the best choice for sites to be

sear ched. According to another aspect of the present

venti o ow ed eof .context rel]ated.t
AR BA P ool el o B Brch o RO RL B rgp Aya1s”
woeettairdy qewagmfzedsdme ofuncentaisly rédegnized cliaradterstin 8 word, parts of
‘iﬁéﬁzﬁ/bﬂk& t&ﬁﬂ%eréasyahti%i gﬁfzgg ()vofd3 opg)%nﬁfg m?lg{lfe%':%per

specl.a such as or
ﬁaylpaéesmmwe}dm | house’ yandmépeé rIf &ley@e@taamlyfrmgmzeﬁ aant of the

ivor@ isaemedrtaﬂie “k@e P p %6mb%rmml|@§mgrw‘im é&hﬁﬂ&rﬁms

riculty 0
pitnt HuSi5e it D b Eoretnaf st oA dgg to 3n xample
afl dmbedieent of the preséntém@inties, actictiohhsi i8 @sddefoexandt identifiable

'l&dﬂlgﬂt%%tk ggulﬁcglétgﬁﬁjrecggﬁlh edn\&(g ra eﬁ{x% B Sagfuﬁgegcglgy %gtth%ﬂrst letter
§ Witid as g@alrg@mengfor ithe digti NIt lookureprdidsk sandrihen combining the
FRA YRR LBNWRE gé(t Wtied ﬁﬁt?lrthﬁ ldﬂgéfsft ?S&ﬁg@ b&[ﬁgm\ﬁﬂ&géf 1A S from the

t he numbers, o S eren ternatives
YEd, 3L pigvides éﬂﬁ&@ gonal%he digtionaty; lngkupioesss is idewsified) Bhls part of

\ﬂ&r\dordfi@ theh dketlintthe SAr@XBRLEsOhs £ gimtth@fest $¥&he word that
r,or es

RESRTE be bRy ﬂwemﬁﬁmanﬁ e g st fiBe pisfpppdookun
pewdssiis ircehdutiee) thepocess ogntimies accbating tf ortehud tiagaemples of
Qﬁlbf)&&féﬂ&'d%@&beh%&@ s exanpl e of searchengine, it is

possible to select sites according to law, human
resources, government, science etc. According to yet

meéﬂdﬁfg tagr@teaﬁabﬂ@i agﬂa:et SH'tBS PRberlt MKRALD The s%%téﬂa% 9Bnethod
cert ainl eco ni.zed...du to ug gr ain
P‘é%%‘b‘ﬂ% 184S BresF e Ve Ubies ingprogss el
whgckatgi dlgoritema wilh id rdlost&mmgrheablé w\/@peﬂ cheok tl@sgmflr@ ,that are part
e r and .kee
P HEAEERERS pec RO AR, 05he YRGS of WRHAH e iing! R R
a@lgaag@a apdpioper NGpesssannotbe pxpe@tedtth e fiprmd, m&ﬂm]languagg-spemﬂc
mhchbmﬁs» apmaﬁ{ are Ofch ggg@géﬁsxg (%é;%ﬁﬁdtagﬁg%t@g X }1& fli)é%lonary By
irmatiQ
Hﬁ%} EP@&?P(‘&FS qfﬁEg PresiE fRVepiR quél#ped&baV%ﬁ IB‘?FE?% cqugprising
sepsladcordéng toakd pieskan invienéidnl Ray e61dé igofadtispeltdd words.
uncertainly recogni zed words. This is achieved by

taking the first letter of the word as an argunent for
Alseordingttd getanpthep atngpt qfitheprosent arventidng mncartinly revg ghied 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 is then
established, for example through suggestions 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 process identifying the most probable word as the correct recognition of the
word.
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is identified. This part of the word is then used in
the searching process as a quglifier for the rest of
the word that needs to be confirned as the nost

LB oWt shotHel a8t 6f9cﬁlte‘ hfesél{t ik VAR, Qﬁlbéﬁﬁﬁ% rb QR

pEocess i S .incongl usi ve e process continue
SERBTEIS AN RS SombLRtions af Wwo.eRInete chrragiRtsotiPifEample, the character
dﬁs’qnam ahmwtioﬁqﬁo‘r’dén;]m“nf’pomﬁé oﬂlﬁﬂﬁlb}yféfou@ap?ﬂdt iQfn
t he present i.nvension. .fhe. sane steps.of .a netho
WG TR BR bt T PR A 45 2Rt o Pt TGS g spape of the
arespaflihventien kd prgvide sckutions Bjik vhriatienkinba ofugcartaidigsecognized
@%&hmkg.nnst cases be able to spell check those Words
that are part of the | anguage-specific dictionary.
Some cl asses of words |ike words in foreign | anguages
P ﬂﬁ%frat@@&i?éxeﬁlgﬂ@ auiffiBuleweRF¢EaIiEfaPe found in the
| anguage-specific dictionary as therée are often
l[imtations to the size and consistency of the
Higuré D ildusirateByn etanhple bHdubihs racpaition difthd letteRrdRent “H”.
i nvention as outlined above, a nethod conprising steps
according to the present invention may solve incorrect
Sipmire 3 dlustratgsa pisere pia slgipteocammterehwhéresearchpnagthe diiteinbie
present invention, uncertainly recognized words are
ften encountered in speech recognition systens as
e 4 YisHaiesan example ghieariepiligisingdbe prardiyphinses pHelligplav”

aed Gg¢lligblav’.or speech recognition process etc. reports
uncertainly recogni zed words, possible variations of
the uncertainly word is then established, for exanple
Fiause§ Hlusuafgestativm sxahplevd diftitelt reabgrarabds wosks f or an
uncertainly recogni zed character as proposed by the
recogni tion process itself, or by identifying rea

6 depigts plogr diagrapy of aasxamplerdf pmeaghasiaseerdingtarthtpriesent
ihventi¥B nay provi de a process identifying the nost
probabl e word as the correct recognition of the
wor d. According to yet another aspect of the present
Frgpen’ ilbwiratesareetamphé yf owpudinz eal exibi@igOCRIgo g, be
conbi nations of two or nore characters. For exanple,
the character "nf' may be a conbination of "r" and "n",
drecaringde pe pspres,ofitheipigsent inventien, thenconficmaticn priogess is performed
UEBRSTHAESsteps. Tﬁé‘féca%ﬁ'iti&@ﬁro@@ss%_r eXAmplé bn b?ﬁéaﬁ‘ %C%Flgﬁgn
i nsi de k@swfcgﬁg q; he pr.esent |nv§n Ion to provide
processi () st identifies unce decognizgd, characiers |t<§gether with character
classificitioe diterhativas farthis chigutes: Flgurt 7 dBiistiates 9n @Rampe 60 betput
ﬁofﬂ a{ édlﬁrﬂéllciay\gxgaglabl%ék%%g%n: An example of the OCR process could be

that the character “i” may have the alternatives “1” and *j”. 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”, “I” 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 APT for an Internet browser, providing the spelling
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Figure 2 illustrates an exanple of dubious recognition
of the letters "N' and "H'. Figure 3 illustrates a

wEr@rnvesof a ship encountered when searchi ng PEENO2007/000053

Internet. Figure 4 illustrates an exanple of search
result using the search phrases "Helligolav" and
“"Nelligolav". Figure 5 illustrates another exanple of

gltérflétfdéls ta¥ E%ﬁ&g@g&ﬁ%ﬂ& ap@'i&aﬁlﬁ%‘gfﬁ'é Rit® £ d&qﬂé §ﬂeﬁ1r% difeMWitives. The

lagram o

weé%%ﬂtqrwwm awplqtnglarf@um 7 mawispdxeégpqwd@ﬁ adile thapmay be

Bethiiuhichfe@ T 812 fRograi! A0eorHalR 18 HRAr8dBnt MGERIR] AkddW A a person
i nvention, the confi rmation

e f the present
g?ﬁ'éggﬁ?éﬂperforned in three major steps. The
recogni tion process, for exanple an optica

A%%?{gl%g e tﬁ{ﬂt 1ﬁﬁsq1%?e§ %he( %ﬁkaﬂon en{q)%g.g{,leﬁl ggcor(%ip]g to the present

uncert recog ar ac ers
Htyantien ie rtak@n arom a iqt:tat wottemin E¥26aand/ which éy storadl én the Norwegian

Nlaﬁ()@eﬁ AGEhivEd (%'Es%rk?véd IIﬁé E&ﬁt‘:ﬁﬁ)f Pk RHEATE Eeﬁat@cﬁ 14 ént fof

froma corrgg ét&l aval | program exa
F ® m&féﬁfP%FaBétherF sqeﬁ@slaa%lﬁalélgelav apd S 9ngerfJord
1) @rdpbﬁn@hds&if fitfdsé WeS ships' caanek bel founcﬁﬁﬂﬁ&chmmg Eﬂgm{ dctionary.

Pl @3 <hbokt KA oe: B Rfivgo @i Sl TR fustrated in
Bawik 2qk diffipat tosdistoigaisheA sentexuefroma thedottafof 1 26 is illustrated in

ﬂ?l{ure' 1€ 4h@erotl, rt?(;,rg Em?ms%repﬁ%feseﬁqg@r%dtﬂgr% g} {Her function,

er nat | VES I Vves

idellizplay” ek Ndkigpleyid Shere W@@t@g@ms@ﬁal praferien¢a,for ameof the

Wekin@Rak 6ha RASE ReuehSHdtitikties.e anal yzed with respect to
nunber of occurrences or the probability for each

alternative character conbination, and the nost
wabadsﬂ, ¥ vad dse tiattwovadteimmtised Gwﬁgblavﬁ\’cmﬂr Wellggolay” @R queries in a

pr ogr am é}mgé %}E é"%% taggs %g?agr%ﬂ% tﬂe%@ﬂt“'ff%ﬂigof‘av” and none
eVHHDITECh] ROTYSARRE Wotdw“é\fqlhg(da et clear wmjh:aam #het the grord should be

10b S AGE asBHRER av” PO 08 kG chitf r&fRb id zﬂlﬂ kESMBE Eﬁiﬁ 2s

sea ch ar rrents and nmeasures the for t
ﬁ%@VWF ﬁlggF nati ves. The spelling alternatives as
depicted in figure 7 may also be reported as a file

%\E@ordﬁ%Xo Qﬁotﬁe nagﬁ CI& gﬁtthg %getsg%téaﬁe 18n.g<rng> %%%oé%&]q%aoqt?pt mna
dmnmnt to brrreeoguins anaythetused inbe confimmatinn peppssi bethe erample
Qéov@ nth@ @Wleﬁ?@fha%@ Pefdl B&nf)ﬁset&ﬁteﬁ{ Fe?a?%}f to sﬂ_ﬁﬁ Nii1s'e¥e. may

froma lFetter witten 1 n 192

G BRI ISHO fhat 6 TGS PP B SPiLi0 TR§2BE i comprising information
teRitkd er shipsednimalbiete. TaO ktidn «Ffa pidierd fedrh @rpldtﬁre rgﬁilé&ﬁ/%@nip‘ﬁsmg
R o Y s S S AL S50 i bons. e
way of identifying a picture is by identifying the file extension as belng 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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> present invention 13800 pages

of
jiqmgrls
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45 pages
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Kta wghanas depicted in figure 4.

The quality of the
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and + her of ore npst of
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199 pages
b 1S of excelrent

the text ¢ 2 pages
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gquar oy, oo ot

Maugkdanchi ng similar synbols aj

1d perform a deci pherg9n@00 pages

peti ¢ substitution

lei 1l ad 1 n

376 pages

fllfau%ﬂ}ﬁ synbol s as a nonoal phal
I LU a |JUI

P@Qghﬁlilques used in cryptanal y{

SO Q
SUITT SNT Irrocua 111

5i S. The _renmai ni ng 46 pages

padgkhpher abl e words are words

5 | i ke the proper nane 1 page

“vaughanm, —stnece the Vs 11y
are no other capital 'Vs

H 1 o] o
el Prch dur T utLaust

b in the text and the 211 pages

Y&fghan Vaughan” is not found in a dictionary. By Ietteg3 pages
frequency statistics as Knowr|to a personm skitfed—Tmn
AL —the possibilities of [the canfusiaon 98 pages
¥abgapati ves of 'V are limted to the consonant 24900 000 pages
&’flpl al Tetters ~BCDFGHIRKLMNPIRSTVWK™. " The neasured

raughan, 733 pages
Xaughan 2 pages

Even though Vaughan is most probable with almost 90 % of the total number of query

hits, no conclusive decision can be made directly based on these results. It is possible to

rule out “Xaughan’ and ‘Qaughan’ as very improbable because of the very low number

of hits, but there is still a 10 % chance of an
alternative is selected.

erroneous classification if the ‘Vaughan’



of web search queries with these alternative
hypot heses are |isted Table 1below. Table 1. Even
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the total nunmber of query hits, no concl usive decision

can be made directly based onlihese results. It is

possible to rule out 'Xaughan™ and ' Qaughan' as very

i mprobabl e because of the very |ow nunber of hits, but
ere is still a 10 %?ange of an _erroneous

ey Pt I g e yearch phrage g aughan Liveryy dgisadewenly find 4 pages
s:ehmﬁrgi‘hb'lpnﬁv@mthfa lesl 08 Qaﬂchﬁ)na oftielvtidicAsRctelastabiakions

t ead t
8o S, G o R AR B e
cbwhanafiaindlyds pat af the okhEinglisk myistoremsy amhigexice had servaitein
?‘/Xﬁ{é %ﬁnﬁtﬁfv@ﬂ;”{ Igcgr}ets&?ﬁ@ 1§esﬁa§g%}lal | ﬁgﬁénel\/f Iéarnaeéc had
Apyants Hriben yewas ihoit e inﬂt PayeRf WhllgweBy usmgdmewwdge about the
chbremtdTehe f@:ﬂ@ﬂo'ﬂe&éco%ﬂ%ﬂ afle ndeodiiatbBdble WBHDRA) bE fc&ntl kié’cfj In this

th t
o o gt Sy v R eleccina R A

10 tirvestigatioh el hepeforyn jusebly cdslhb!mmgﬁhls voad atbtheal e dthléﬁyosbfble
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25

faﬂ?@%lﬂn;sea gg %eeag&ngrgﬁffﬁe% a[p? mltn%g(? V\o\gf dx%veaé%ﬁ]e rﬂ{eanmg of tﬁe content,

iand bence dle most, prqbﬁéieeve@men of ths twoing undsrivh vestigationi s wor d
with all the other possible alternatives as search
iqu]glurrents the conbi ned word reveal s the neanin

S5y Bste 1s dRpicicd dextitplen pgm therdamis Pk Vereils ubwhlsh one of the
mhemmn;zl rdd0 glﬁﬁed Wdﬁﬁtategbhnﬁ\wnﬂl thefdl@ﬂfaﬁvé spdllﬁlfg’ Pan:fc. Neither

UL Bl B kB AR ekt etippereippized the words
Datives, Wiutnins,tRisulidn, drgest dndd amgel | i ng Danac. Neit her

word is found in the dictionary. In the sanme text we

have certainly recognized the words Latinus, Turnus,

Rutul i an, Argos and Long. Table 2 Wth reference to

table 2, the ratio of web qugp2search hits between

nae and ac 1S [96% 1 n Tavar, of Dange, SOmethin .
1 opnts 088 ~nancl uAKE8S e Imwég h| kLafinus | Rutulian

$ianat egy i $ 2t10W0HO (web SIALGENO |{conti3rtiong t he sgarch 525

LR A B N el DO

VVOT U COTTY GOUTIIToTrT Ao

doootisent s ,ont ai n| N@-27100000008 |LidrBPOnOt al.ﬂéo.eﬁ)(l Ne807.000

Alge or Danac,%?wd the hlislf gtio dpﬁztﬁ”" nTB§?7<¥V3[ %ﬂ,% 100%

’\II

ygus, IUI S dAaitd LaLI rus—afre —coarm ||g T C a1 oS

&?lﬁﬁvﬁed with Danadq and B0kl that 0i4fodr s 0AR2%e| 0.06% 27 %

word%. but the reljative word |co-occurrlence is Btill

occurrence

With reference to table 2, the ratio of web query search hits between Danae and Danac
is 96% in favor of Danae, something which cannot be seen as conclusive. One possible
strategy is to use web search combining the search words with the other certainly
recognized words. The word Long is very common and only 0.1 per mille of all
documents containing the word Long contains either Danae or Danac, and the hit ratio
is 93%. The words Argos, Turnus and Latinus are all returning hit ratios combined with
Danae and Danac that favors Danae (>99%), but the relative word co-occurrence is still
small. It is the least common word Rutulian that only results in 880 hits alone, that leads

238
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in 27% of the docunents containing the word Rutulian,
we wll also find the word Danae, indicating a strong
word co-occurrence. The generafization of this

@6 a BShdMBvel s gihid:. mmlaa i %Véﬁ&mea%maﬁa% %élﬁ zb@%f the

eguency CQuntS on b search queries that co-

ReCoptalning %Wardawehmwwél ahrodiAdfBe iy Panae mdlcatmg a

g&bm@bbﬁ@n@mﬁeﬁdaan certainly recogni zed words with

hi gh frequency. Generally, an aspect according to the
present invention is that it is possible to certainly
iThe gendrylizatian obthisgprihcipde isahat ceithialy recapnivied wentdbwith low

A X, B 8 A8 e o LA 808 PSR il
BLavidas negre rdiablerragwercthaweasthitly recoguiged wptdsmﬁi kigh fieqaesncy.

CRheeny, ASispek a&laedlﬁgwﬁly E&eﬂliﬁ%%oﬁﬁs tﬁ@ﬁm éﬁ)g?lpfetté certainly
d upp t hr eshol

r
ﬁeps?wﬁw@orﬁw”fw RS eéfPﬁ% 8y FGFétlfYén%%lFeé%%t’éf8$ thay returns zero
Tivasurenditrhite fromehs e chihg b theSWIHBI @enérallpiBé number of returned

%I%%%%?@%%mgh%ﬂ égd%pfr‘let ernative is discarded. 3) The

sur F5508%et ween t he upper and
| oner threshold. Then the alternative is further
i nvBs fThg adseling Aumbexdofngedsaredrhite xsatplve a piedefihabiuppen threshold for
t he poasefithe alramivesThenhbis alttlbie: s atleged.i es may be

user) The auGbEdfnigakhe hife asiider Llovier BReAbRL. TRES X alRkmative is
a wor disund&l i nvestigation. According to an

3:022: ?H‘f?%fég %%a@ﬁ@% jsfaﬁlg %e den \fﬂg@l\’ ﬁg&lgg@{/ g%&ﬁgld. Then

res
up or down coopera H%Eél ndependent. For exarrpl e,

t.he 100% of t ot V|ded|ntot
Ak ‘E;H’h%"a%ﬂ‘ g efgga%%ag%ﬁ}ﬂ %Fa mppdeh s© thyeq gasggories
Ry e TS a5a GOpFiEE nynegareef nrapabicoversion of posdnde e
Hvestigetipn- Aqeopiinghoc aligenafine ewhedigent o{the pigseny invsntipw the
appes thigsholdanshtbe tives threshobdmey hg esriertyp tredointadperatively, or
Bulepeuiont. og exampre thei 108% of total hﬁs 12Yhe AD4Ged3INB three sections
defieddtyi a/H1% aboveyupgenhishold) 510%sinder Ibwer thessheldpivhichémplies
fae 8@%5tof it iaBIfAID I bebwear e HgedholBRNACKRMNRE € B alternative
eiibodiin¥ai) thedtnddd endyr s@bided BY SRt 907, 5B, REpRATely, or as 10%, 70%,

SOMPrespdcidel§! ARP Ao RAdidd A9 {8 ¥{chi, ON
o?%gnsgénce? gﬂfy re%ognlézled mcrdtyéi%nprlg%g{%ﬁe

follow ng step a} Whenever a recognition process
Aeping taﬁn 9#&@?1?8 smpodimeniefi the presens inyenten, agpthod comprising

steps for confirming most probable version of an uncertainly recognized word

comprises the following steps:

a) Whenever a recognition process reports an uncertainly recognized character, the
word comprising this character is recorded such that the version alternatives of
the character is inserted into the position of the character in the word, thereby
creating a list comprising word alternatives. An OCR function as known to a
person skilled in the art provides such information.

b) The words in the list are then used as queries one by one in an Internet browser
as known to a person skilled in the art. The search results are measured and
stored in a list, for example.

c) The next step is then to investigate the result in the report list. The confirmation
selection process is based on the observation that those searches returning zero
results provide a certain confirmation about what the word is not. Therefore the
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word conprising this character is recorded such that
the version alternatives of the character is inserted

WO p00/094084 posi ti on of the character in the worBCT/NO2007/000053

thereby creating a |ist conprising word alternatives.
An OCR function as known to a person skilled in the
art provides such i nf or mat i ont3 b) The words in the

li st progedsRAN fnfieg ofly iAVLEAS (IRRE 1iblingdMkat ipfovéde a search result
| nt er gigferdik BVWRLIer HIMWH thelinferpefaBion ofthelnufithet & KilkQs not only
art. %ﬁe@ﬁﬁﬁg %jeﬁﬁ Qﬁoe? bEhITEAPHE Ste R LRMGE1atile Bit rate

: In\s/tes fo:%( tl?eri?é ?ﬁﬁ{le fi ?aﬁ]. issdb g@&@?er predefined
conf i &ﬁg@ﬁ i Dbl el e s e mos
obser t hgse searches retur ults .

pr Vi Héheareéaéme&ﬂtﬁafeewmeﬁﬂﬁ URRCHIBERS lah%ﬂ%'ﬁ Taflye durate is
n ot . Fmearlewer hikiaps thresheldyfurther IBVQSHBWQ}WF yerformed If the
i nvestltgyaativetwnod bad a sfativgdiittatgtoupnide thel spper gad fayrer threshold, the
r esul tltatndtiverietitatéd srbeey @rtaldbywatahe woltk
I Ntedr Plitgtied] inOestightidnhef themixertainty fecdgnitesl watl comipyises steps for

rel at eglifygtihe Wordh&sd capitabRtter indiheefa8 id probaile prgler
but Oﬁaxﬁe ﬁﬁ{h@tre fioh prctess fefirAd biHer ﬁr@bdb'[&ﬁpl@bélﬁfan{élstai Jeast

If ot h afe L[s@& 8s héoﬁpﬂ\é@ séHc &fbination
it gr gz %tu SCIS bieds! b\éﬁlﬁ '}%h\flﬁlg
f el atl f: ® t ?e(fraocc (.eon 1de (ieﬁﬁ g{ rbel g above an

the rBp gshﬁ or oérar e§5 F[;% %dae or further
thr esﬁwr:ﬁlgaflew e} inside °W§r 7 sldmlts

al tier Hahe propgiRane gst fg $a Mhe\v atenilg torRerfermy etcgmglatlﬁ% of at least
upper ormpreresiing andrat deapioing suedsediap tveord faunddn the textaglative to the
as bemoyl eler mivedtigation. Thiesamo canfidencé-test ih performed.

i nygsifithatombined wottatests oeste@l) fhiys, (hewoag fvagtene poacdding or at least
conpr baesucséedpty Wertds vanpfisihg @ nifbéhe chavackelsaboee a predefined
capi t gdreshBld i€ kele@étDtotHeajoafticd wish the R¥c2d ablie@ ilvesigdtion. The
nane. cddfideh& £QGOMBH bbPSRIADARS rdpBitbd RSuld. BSusing only words

pr Oba%cﬁ/e%r&ﬁaﬁl lé}%ﬁ? Smafllwdi88fke “é"o“tﬁé’o’pﬁﬁ” BRM&e aPbifed as
use search query. Agai n,
I n I
coThL i §arﬁ§f.e ey Par‘#ﬁgtﬁéﬁg?d%él o G
test oy ﬁ?%wéaﬁ%ef g %rsp iEguly those
bei n 1 TRARRINY COUR IS 't‘,ﬁ*“r & st ap % ¢ measurements

thres FRi’IﬂaP dléﬁere&’s snséh tgrnafies g Aiea Useft torqyiaiugier the most probable

i nvesMOERIOF Brisafh ninitiqs @l@h@m@eaﬁsmenéﬁf& speligg alternatives, using

t hr eskingl¢ wardi combifationfof phdtiple sioeds, phrasestagdfor fnpgdmbination with

f ur t hevildshmls as further perdhoarguments tHai aztmesured. at | east

ond) pifahe donfifleateckestifail ssiastepdr) and/oe g éctinrthe first chdrauerd of the

i Nt heyok®stusé®hihpi@o h@idtid@ary 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) If any of the steps c) to i) returns inconclusive answers 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 c)
i) are repeated.

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



10

15

20

25

30

35

word under investigation. The sanme confidence test is
perfornmed. g) If the conbined word tests in step f)

wo ai07m9468hen at | east one preceding or at | easPCDNO2007/000053

succeedi ng words conprising a nunber of characters
above a predefined threshold is selected to be
conbi ned wth the word under ﬁnvestlgatlon The

TReR e;%me ot &ﬁEodlﬁleﬁthﬁ BheEdeRt HRENiRH dshiRsdritie@ ab&, the

drfeeit fl re d'&ﬁaﬁ& lym Béjﬁv@&‘é\&ﬁo@ cﬁ%&t@fsﬂhﬁt%ﬁ@&lfﬁcuh to
At g{b “m”ﬁﬂl b %t&mb%a?ioﬁ\b@"ldeﬂda‘ﬁ” for
?sx%]ar le, b ﬂg:::@ el‘ﬁg S'tlﬁglﬂ&?n Cach ré{fn \%Dch%cter It
i SR &ﬂoﬁ y%lfl % gl ?1at1051ro

CS@FF Vﬁlél é lsffgm%&&mﬂ ﬁ88§ fRygprosent

iny 9By r@mnce ) aw@-‘&rt?lﬁ ssrte@ ixed chaaCies B CamBHpGone or
moye Unkertainlyfrecagnized pharpglery a&uh@trntatl herssIn thistoqaiexty disy
axprasyiah (fspedlingatenptive’ beapipaise e substitition of asunesgdiniybrecognized
dhatdcten twdthf the bheor me@gusable sulstivdtiondlone ngaracter with a combination
@ tiverofadrich@actetssbndsesvergl. e word, conbi nati on of
rrul tiple words, phrases and/or in conbination with

d cards furthe search.argunents th ar

Kieaiipgip ancfhareskasboriaR preoen sttt traranpif Vafip uggd t
densthiiie grcepthi@roftalspelling slterodtiveds telated af medsaranmnts afpossible

' a k

e e
measuted Willimseme senise infbieaes the @@véaldpvqlpéﬁwéml@ thas atehl@ad
A!’:Bo%dlﬁg kS ax%xa&ﬁtﬁe wpérﬂbd&ﬁﬁeﬁt dfrﬁty é&ﬂiﬂv@mdn&hé} ad faflce level

IS conb i ves o e
foB Argpeil lﬂ% alierpatives , aﬁ@t%goffscﬂcwme"% PTG

then perfornmed again. | I f any of the steps c) to 1)
returns |nconc$%gkve ansmers for the word under
neceptmre(d) | 6h e upPEtiithr eshol d and | ower

threshol ds ar & éiwamged in cooperatively steps a nunber
of predefined: i mes, and the confirmation steps c) i)
whé&reinaiRabe dne bf thefspalligpaltdrmatives, # Aird, 13,the moskonad number of hits
sel ecti ons of upper and | ower t hreshol ds are use% ?
for speling plierpativer. the deporgnatppisithe tofal meapiued Bymberyof hits for all
$etlinpaubteimhaness and ¢(# Aia) lisa threshpkidekdl that hea finteomel the gumber
g’fﬁ'\éi ng the highest hit rate of the search results in

*d) is selected as the nost probable word.In the
exanpl e of enbodi ment of the present i nvention as

ﬁl;aél%gig? ?g%ﬁ}grg é? %Pgﬁm HRCSH, tﬁ@i{) £ iFeRGA, éﬁ@?&gﬁ?ﬁ&t( H%s defined

char act at are

# hits,
/Y ) & : 2= y(# hits) ,
acceptance(i) max (# hits,) 7( )

Jj#

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

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

above.

In an example of embodiment of the present invention, ¥ is 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 7 ’s for phrases, single words and
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di stingui sh. For exanple, the character "m' nmay be a

conbi nation of "r" and "n", for exanple, but the OCR

w0 eovevdesd has probl ens di stingui shing each resperNO2@7/000053

character. It is also a possibility that the OCR
function interprets a conbination of "r" and "ni
distinctively, but title character is actually "nm'. In

ﬁlutt ngﬁsnﬁ’%esseglfchﬁl?t%gl ﬁ§<§s%1l&c%¥(ﬁrgté oicﬁiﬁl wHibhever a nsgg/lling

re é’rgznqe t'0 "an unce recogni zed character
dismmativeds maasueed asorsinglnwerd, a5 piy of mubipl wewd sehghet pepsa

Aifaded fﬁéﬁﬁff RARRSAA 1dvR1ste SseRQBR X vely PEveBRAE AvkOPtobabale
‘spelling alternative" conprises substitutidn of an
e aicHIaive.ecogni zed character with the one or nore

possi bl e substitution of one character with a

ombi nati on of t ot hey ch cters r vise versa.
&B%Fﬂg)ﬁ@ 6hea%8\?/ﬁ%[}ceé( gé:f"?](r‘}fabettﬂ SR Bent i nventi on,
tobtrictihtieesiaoga[O/H| aresxangpédeioft thredbeld can tiendecept ance of a
spel ling alternativénizg related to nmeasurenents of

aerestapceis p&p WWSE ResB s ¥iMiF) above.

H_ovvev_er, t he total number f#hits that are neasured

Wdﬁéﬂeiﬂhtﬁf POAREENSHS ab Aéfinednbevd. e Aetibitibn beitelthebhold is also
resho

hat d,. A .di ng. t I f
56 el SeAde frelBEt i og moien s e g b ce
level for a spelling alternative | , denoted as
REGSER GiduherrRfhcr Bt G RRASR S i 2RI Sple 1) aitasure and
gkt comparisphewith throsheld leyvgls i rejest ¢ prellingaligrnagive, fapesample by

@infits for spelling alternative i, the denom nator is

the total neasuredypynber of hits for all spelling
abjectionéd)i \R@SW*SBGKE'M &Gholsdl | evel that
is a functi ob% Tt Rodr of hits. In another

: : . : :
SRATH B B ERACLERR iofid 6 AR LoV HedeBla 10 oc o
Brnedon ahibe aymberof(hits i degipted avgdffits)t S | )ji wherein m
aL(#hit$j )ji is the total neasured nunmber of hits for

B e kS e o P S TSP v,
oef fon@elry high number of hits and another otherwise. In yet another example of
embodiment of the present invention there is different x’s for phrases, single words and
multiple words, if the searching comprises wildcards etc., and whenever a spelling
alternative is measured as a single word, as part of multiple word searches, or as a
phrase etc., the different threshold levels are used respectively to verify the most
probable spelling alternative.

As known to a person skilled in the art, OCR programs may also report character
probabilities or score values, denoted CRS value, which may be used to design a merit
function that includes both the CRS and #hits from the network searches. Such merit
functions may be used as acceptance values or rejection values, respectively. According
to an aspect of the present invention, the most likely word is the one that maximizes the

merit function, for word i:
#hits,

totscore(i) = aCRS D+b
@ wora () max(#hits ;)

J#i
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above. In an exanple of enbodi nent of the present
invention, g is one of two possible val ues, one for

wao eqog/oddegh nunmber of hits and anot her ot her wi SBCT/NO20081000053

anot her exanpl e of enbodi nent of the present invention
there is different g ' s for f{nrases, singl e words
andmul tiple words, if the searthing corrpri ses

Wh«L.«l%?I? leERS r (is éﬂ’@t‘iﬂ Y& s c@remﬁ t¥ @Fgﬁ&degfre'laﬁed to
i ,
ﬂf&épglhag ST oy TR R LR B PRAE for i

PR e T
arth pupbroused 49 {?@ugéﬁﬂha relativedmpeeipnqerns cRifiPrion {9 the function
08 &rohfthd CRSEwhleXa@aRiveatRef of hifs ié@gé&w@ then be:

acceptance{i) <= - rBest(i) hits) # hitsi +max(#
hits .) ji wherein the paranEters are as defined
above. The definition of the threshold is also denoted
as rBest(i) used as argunment in a nerit function
defined bel ow. According to another aspect of the
poeyemmorncampliceted maritifenciios soplddst bl e to nmeasure and
make conparisons with threshold levels to reject a
spelling alternative, for exanple bVYadisi ng: "Fr rlj f
rejection( ) <> 1- rBest( KA#hDTIAGRSERI ts |

, ne@u %'%RS ),(I%)Wmerﬁirﬁck@? )Dbarameiers are as

ove ile'the reshokdgr | evel as a
Pﬁpgﬁhg@)of gpgﬂgynbe ,PBesiii} S |s)denoted as k(#hits).

exa eH58E ment” S "f'he present invention,
iKhsreahesaabnd wompeo e inhihamwa GRS for all ehd characetryinhthgkvord, the third

&mg he%fupmftn_% gﬁg cﬁi?&&?c%rlﬁ%ge rt}ﬁ\@: ﬁ%hegt R Cor @Q(?{]Jefl?héacter and

resent™ rnvention .
t@ $ neipg mord(i)s Thefunpliomabie sitheriarmgingmum—ed snagirgum function,

debédu%Ef M@tﬁg iffdrént fa&%pﬁﬁ@é fHERGs QORI B Ve M diEERI tHS single
whenevyer l'ing alternative is peasured

o, %?@F%th fevehor M@SG&FOM@%F@ VaSd submufiieord searches
ecbmpﬁsmg hervase i.h the fubbgonth b aicent’'=1, hne sakd td ﬁ:‘g&lafe the

Bl R BT, Al Rbkeh0G Japlaflb@aR s i .

the art, OCR prograns may al so report character

According to an aspect of the present invention, the wording “threshold level” is to
include, but not be limited to: a selected number, a renormalized number, an acceptance
level, a total score value, or a rejection level.

The method according to the present invention as described above may be implemented
as software routines in an existing OCR system, as known to a person skilled in the art.
The only prerequisite is that the recognition function reports the uncertainly recognized
characters and the words comprising these characters. Further, the recognition function
should report the alternatives for the uncertainly recognized character. Further, the order
of confirmation steps do not necessarily have to be performed as described above, that
is step i) may be performed before step h), as understood by a person skilled in the art.

According to embodiments of the present invention, whenever a search argument is
combined with other words, parts of words may also be used. Further, the operation of
combining items for providing a search argument include, but is not limited to, using
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searches. Such nerit functions may be used as
accept ance val ues or rejectioT val ues, respectively.
According to an aspect of the Eresent i nvention, the

ltkﬂoWﬁeéech%fJ&aio% tf(;}eex% ?let hal Wgﬂ"’t@ﬁeﬁﬁrw is the

function, for word i core| tsi
©EP§raipr gs the,seqreh pxegment, aP@\ﬁ@#@l ip welltkapwn twewnersen okiiled in the art.
maheu; itas toqreqmaemiouehaft g alsB %omﬁe B &ﬁﬁ%@rtilﬁ |tﬂ:§e§ @f FiRs in the

SBTee byl e PR PoR s bF SxmbleppY g 2 PDF” afer he

atdreh maumemsormtst all POF mypes of fikes, Wh)ﬁh IVBnngf&htoempﬂtsd: Y&nned

g 365 BT i, H B AT e
ﬁ@lm@ﬁ%@qr@pnw the typieahiypies oDRSor telrsatgh Provestie mindd at
Bbﬁr@oﬁn@%@ﬁﬁ? gﬁﬁifymg/fﬁb @Uﬁﬁeﬁ%ﬁﬁe& Qdsis8t @ v@ﬁ;&&z‘uqn as being

f.unc n cou : nchar 1- , totscorei
ARy (1. TG n(CRS)) e Y nchar u
{rBest(i) phnse ,rBest (i) singleword , rBest(l)

g¥%1@h $ chgﬁ? tern}Js %he m ni i
bV B LRl IR 0 e Slch ixVenth PHBHEE Rippaiimeation
Pmegdhﬁtcfﬁsﬁlﬂ@lt@Sﬂm tfuinghee Df:hltmtqmlmg wonds bhnd)hestediiRBwords
E)%Vld%@ﬁﬁblﬁﬁ@& Qx?il %fchaa?%lﬁé}ﬁs %eﬁﬁh'&ﬁfﬁ@ rfl{ds)ﬁ isucclggdmg words

t t
Wg@é@\l‘!ﬁi?vlé%ﬂ?flf@ﬁnftfm aemorndaite figeidhisskoldl andwhich comprise a high

deihberasd oﬁ&@mrsr(%cﬂ‘é%cbeéélld) Grestions |a% IY!!@H ¢h éomﬁlﬁﬁaon with the word

ac eptance | eve rases t.he word 1|
RN a%aav%ﬁgiﬁmwe&% {5 PO 1 he
functlona+b +c' +d' and is usedtoregulatethe

th
ar d Cr{g% 'aﬂ&hélr e‘%g}élg?ec& KT Cb%?gﬂént o? ﬁl%j)ﬁesgrslt 1gx?ent1§]lﬂn‘?nﬁ 211 g%er
mrchgg*aflon er@shpldowd therloweo pmfnglanpn ﬂessﬂnolcbrnayebe tHaniged t 0
bé@e%ﬁely%ﬁnd%ﬁénd%ﬁt ofl dith Bthet & prvia€ E‘?&flﬁgof‘&i@eﬁ eriafor

an accept ance

nor mal |
bR S InGh ATy tseBpirchvhidyBRe: imbgsigasiaTo decoding to this
excannplel bhembalitnbmt, phesesi the mMeﬂtdldsraraShaﬂhgs@ ral eR0seaRB\ € initiated,

ofI utlnes I n.an
@sh@} YR S RDUES i SRR ol PR B PreElyhé Fifher
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 Intranets, 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
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recognition function should report the alternatives
for the uncertainly recogni zed, character. Further, the
order of confi rrmti on steps do"not necessarily have to

l@@nrfé%feﬁ‘?{afﬂgﬂs o X Rﬁ%ﬁx@f&}ﬁ%ﬁoﬁ uthife B?ﬁ’e gﬁn@& of the

er orne as un rstoo
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I@ﬁ @@(ﬁnéorh}ﬂit&ﬁ ot @&np\‘i’tﬁﬁﬁﬁ‘d%étvﬂ)rﬁ SAFiERe AR insidS the scope of the
arts of words nmay also be

d
B&eé‘a“t IWﬂ%ranglaﬁEelaﬁé?aﬁh‘%f? $%S-combi ning itenms for

provi ding a search argunent include, but is not

A Xger;q%dsmgeo R S IOMMAEARE B PARIRRR S dPind systems

ingfo te ptqsentsemn@hn m@@mﬁlﬂlzetbmchnmmf recogaition system, for
Eﬁ‘zﬁﬁ\ﬁle %ﬁ’ee@h P&Bé&lﬁoﬁ Ky shdred TinB cBﬁl‘?rn?a'th Ipf:dé(agst}ﬁﬁy bé Baseﬁ on

be unhder st ood hat it is also POSS
B oneges, 1@ é@laeﬁmgh charactpry ?ﬁé%@bﬁ%‘fﬂl‘ﬁﬂlaﬂvﬁ‘%w ng

specific search operators. For exanple, providing a

" ", er the search ument omts .all PDF types
iR 1 i ool uRfe0 B S BEREH wEfed s Tk iR Sjers
aesordingio the preseny isvention mayrbepedfprditinsiespelt bhgukinpeswironment.
avoids i nvestigating docunents conprising the typica

pes of errors the search process is ained at
E%ﬁ“Fee@% Iystgates eprapplepbsmbgdimgniaie sygemrmeptrdingge thegpresent
hﬂr&hﬁorf &ra fidve dié@fdrﬁ bp@émﬁg&h@sprb rfbh%ﬁ& stROABRABod

Furt nt s of sent

FROLIER e Bt ealin ARG f GasTotel of Bieatprobahlg word of
amlendeithings rebbgnizadrbend intn DGR systene g ergbodimest i8 Bémmunicating
ssfceedi ng words provi de when used as search argunents
ina search engine. Those succeeding words with | ow"

hit rate different fromzero (under a first

Ntéﬁtsd?ﬁ{lﬁ}m 1¥N6linpht o &@%ﬁﬂlﬁﬁer@&' g-eﬂ&ﬁﬂg hn&d d’ta.m words 12 as

5 cters.(above a second) threshol are-use

B G YRRy A eaQ SRR %F%Ft%rﬁ &f&emeh vishitheywerdsvhesein these

slpehdiérn havd ieen baddumeerdd) The BeliOnilidriaiveOor IFHRERSSs are

éﬁ&ﬂﬁ %@ g iP anot her exanpl e of enbodi nent of the
resent i nvention, the higher confirmation threshold

and t he | ower conflrnatlon threshol d may be changed

TRORRAIRY ka9t drd HRRACHAPI qulic ROWER RefcpbinPfroVi de

a tuning of the criteria for categori zing

uncertainly recogni zed word under |nvest|gat|on

Aqxemadvﬂg, th@pﬁobbﬁre@dgﬁﬁ%d&w&ﬁs gl echrdeth 15V\ﬁ1‘3f6‘v‘é’ ﬁlroc&sﬁ %ddmg

sho a search is init d,
PRERTP Bhisle I RaRaTEY P S BB asrTosmet of et wirne
a)eiﬂa@ﬂlterr@iwmnﬂﬁethhsegrtwbmmms helwded @srseafchamguments in 17.
i nconcl usive result, where the chosen spelling
alternative prOV|d|ng
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 actual 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 exhausted. Then the
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present invention, a user nmay select a range of sites

the search engine is going to use when performng the

confirmati on process. Accordi to this enbodi nent of

e

t he present invention, not on I.nternet sites e
O Bh R 2L AR et by st e s ALOL S eqlaf the word
medaxoniestigationipnotiding et highdss cordirmatigmmisasuse; | aad reuabrting this

[ . ry
SEHRERN L ) ADIGOREATR, BePhrobiee diF i pmdifrapas’y
serfirmed unpertainlrgedognized mosdsrrabstituied Hath| the mostprebatdelaligmative
rheapger when referencing such conputers, as known to
a person skilled in the art. It is also inportant to
poi nt out that the infornmation sources are not
Aecasinytb layothemdsped off theqregeut @y ergionra bignk ¢Haedchatis 8180 viewed as

nnec £ 0.0 rks, the se l.heaccording.
B RS e e b 3 REAEER s BRALEF 3BER Siton
mégrsiee piorkistmeigtakenly splitdk twle halwess forprampleg Itiin fnsideshé soope of
P JRRer LIS & e el g SR Ring ving a character
AN VAKL &f Brase: system resi ding on | ocal conputers or
conmputers in a network is viewed as being inside the
scope of the present invention, and as being
searchabl e sites. A person skilled in the art my
easi |y understand that the sanme nethod and systens
according to the present invention may be utilized in
any type of recognition system for exanple speech
recognition systens. The confirmation process may be
based on phonenes, rather than single characters as
confusion alternatives. Further, it is also easily
understood by a person skilled in the art that simlar
steps according to the present invention may be
perfornmed in a spell checking environnent. Figure 6
illustrates an exanpl e of enbodi ment of a system
according to the present invention as a flow di agram
of a conmputer program perform ng steps of a nethod
according to the present invention providing a
confirmation of nost probable word of an uncertainly
recogni zed word in an OCR systemthis enbodinent is
communi cating with. A text docunment 10 is input to a
recognition engine 11 reporting uncertain words 12 as
a list of uncertainly recognized characters together
with the words wherein these characters have been
encountered. The spelling alternatives or hypotheses
are



constructed in 13. The spelling alternatives are then
used as queries in WEB searches in 17. Alternatively,

W b@7pvwper recogni zed words are recorded i n 1BCT/NO2MG/000053
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a process addi ng words or phrases or thenme/content to
t he docunent is perforned. Toget her with the spelling
alternatives from 18, these céfbinations are used as

§ea¥ch argunents in 17. The analysis in 19 conpri sing
eps according to the present invention
I's executed on the search results provided from 17.

THhe selection process in 2 1 may use the confirmation
neasure as descri bed above to do the actual sel ection.

Rd¢i8od for capdjrnying apesrisinly resesrigedrygrds genarisr demntQuiical Character

magﬂn&gpﬂo@egs hRrBAARE @&cdgﬁl\ﬁemotfafﬂ imade & tS®h&eh (P report

process b nfgpclu3|ve q rocess returns the

CRETSS oAl of (85) one uhseiainly rieseniedionapst ‘T&rt%fé]%"é with probable

@dxamanmsfomhis dt leastereodhidficieg afiethe viorbawh&esinthe eRGB&e: has been

r.of ssible iterations of strategies

oé‘ﬂl?er %‘H%%&gglgﬁ %%RS hts i s exhausted. Then

thesel ectl on process 2 1 ternminates the process by

s§l ecting the alternative for the word under

I nvest i gatl on providing the highest caonfirmation
femang spcllingplicammtives fpg%hqﬁvgrda COBPRSNgE {he wngentainky reepenized at

Qe @[bgihﬁfacteh By sﬁés@ﬁﬂtﬂ@&h@a‘cﬁbﬁsk oﬁ@@ﬁceﬁ:@iﬂiﬂe@b al (Jharacter with

the con ertain C zed words su tltut

itk R%Bnﬁ%li)%%ﬂf"és SR e, @04 STRsiR ronoAsEesednA gn
mosabiepbmbmasqman eacth ¢riveuneed evurd,i anbgntinoving alharnkter for
Cf&%ﬂgﬁ elh i}ﬁ)au eelvgg C%(jlpei ng a character that can

an-un ert recogni zed’character. This is a
Dtuatlon vvhereln a word is mstakenly split in two

hugin @50 speRg@KaMRtiPes fbiméPinl )l Qe%réhha? BEORE (R fantiB®met search
present.invention to for [1in ernatives

GORBF P W°ORE AR 05 Pb 1 L S NS e atemtive

gionasle. C|1 a i ms : 1. Method for confirmng

%ﬂcert ainly recogni zed words reported by an Opti cal

aracter Recognition process performng recognition
6PmAR ngthg measuredsasnltswhsrisehinhevithepouper predefisel threshold level

|ah§ E lcﬂffer %&edeﬁﬁ@& th%bﬁoldrlﬁ%rl ! ﬁ'd%%né@é}?lg{&hé%‘ag ‘F’sggb%(/e the

e al ternatives

pr.o ab
8H er ﬂf %?i‘ﬂi @?’elaﬁw SPRing aHeraatiyraoaned mpa l%hse?ﬂzi‘étﬂ@rcoﬁf&fst one,
taﬁ@memeumreaademamfms widegthe hwerttmehcqa th@}esﬁ@ |i§"d1§k91rded

rnatlve or .t he words ¢ I Si
dhon e%u{tal . y ggté%rh agci gfh £ the measurement RIEbe eeg the uppe1 and
lower threshold, further investigation is performed by selecting a search strategy
comprising spelling alternatives from a), and then repeating step b) and c).

2.

Method according to claim 1, wherein step a) comprises substituting the at least one
uncertainly recognized character with a combination of at least two characters when
forming the spelling alternatives.

3.
Method according to claim 1, wherein step a) comprises substituting two or more of the

at least one uncertainly recognized character with a single character when forming the
spelling alternatives.



| east one character by substituting the at |east one
uncertainly recogni zed character with the reported

w@embabiees al t ernati ves for the at | east one chBCEED607/000053
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one by one and in possible conbinations in each
encountered word, or by rennx%pg a character for

formng a spelling alternativ®, respectively, b) using
yhe spelling alternatives formed in a) as search
argunents for an Internet search engine and neasuring
Malhosl apBerdings olglaim ¥, othosam e eat siFatesy empsiseh identifying if the
spaling dler@dtive b ddr iMeestif/1Bnas a B@peﬁﬁzﬁﬁ@,rahﬂ 8 dohBentify in the OCR
neasured results,obtaiped in % w th an ugg,er .
Brasaesathis deqogPiEEh 810 ﬁtE%téFe BIRRCLAMES e hep PEYYMS asécspelling
aherasthel acdnebimdtionaidheneriamnder inhestigrticiitogemed with atleast 6ne

t evel . the spelling alternative
P@%%@B?Iﬁyge)%grglg%sfgrab%@a{rﬁe correct one, and whenever

a neasurenent falls under the |ower threshold, the
kesult is discarded fromfurther investigation, and
when the measurenent falls between the upper and | ower

Methedascerding fpckdm T, fKhetain Hespph pEategs: ¢umprisgs pying at least one
pRlcedihg NOrdrek@Be &b il wart @@ierdAvaRtizaiondn $B@bldalien with the word
aléer.nat "Vaﬁig frg@ ag . argﬂ t hen repeating step b) and

pdes snveRigation a5 (e Pailing g m 1, wherein step a)
conprises substituting the at |east one uncertainly
kecogni zed character with a combination of at |east

two characters when formng the spelling alternatives.
Yethask aseerdinede ciimg! . N&letqilaﬁmsqqrckhﬁéa@wmmbewsing at least one

SRITBEdiSERoRIMRRtvE ¥ 1hBGvdrMRAn®dr itREGgontif BoRbinh&S it AR word
uncer.tainly, recgl}g?:n Zﬁggc aracter with a single

URSHT ARMCSHEARAB AS 15, SR g3 | i ng al ternati ves. 4.
Met hod according to claim 1, wherein the search
2trategy conprises identifying if the spelling
Iternative under investigation is a proper nane, and
Metlasl dedendinighty claimt Ih avh@ER fhe searsls stoategy comaurisgniisiegiat least one

i I PR LAOT WAL LG coptincion

withdhe gk yndsr inygiastien o the seallingaliarnative. ot her
properly recogni zed proper nane.

8.

Method according to claim 1, wherein the search strategy comprises using at least one
succeeding word further way relative to the word under investigation in combination
with the word under investigation as the spelling alternative.

9.

Method according to claim 1, wherein the search strategy comprises using at least one
preceding 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 spelling alternative.

10.
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



5. Method according to claim1, wherein the search
strategy conprises using at | east one precedi ng word

WO 200a094684 t 0 the word under investigation in PCI/NO2007/000053
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conbi nation with the word under investigation as the
spelling alternative. 6. Meth QI according to claim 1,
wherein the search strategy conprises using at | east

Qﬁﬁnﬁéﬁ@ﬁ&ﬂt%&rﬂ%@e ra‘-ﬂré’déﬂ‘d@d Hﬁesthafd 1%691b§{5ﬁ8g with the word
éestl ation nco @&IOH wi th the wor

UROESRY ngt’é’i’?aé@ecﬁ’@ §’;8 tF”l'“ﬁEjV"al ter native. 7. Method
accor ding to claim1, wherein the search strategy

rrprl ses using at |east one preceding word further

relative to the word under investigation in

é@%@dﬁ%ﬂcm]ﬂng\ﬁmdhmnhh wierain ongithe searviestrategt ¢omprisss thesteps of:
spelling alternative. 8. Method according to claim1,
wherein the search strategy conprises using at | east
onel) suc cR¥RINING agorating el assirreney of siosds ansounserefi én theriniage of the

under ww;etshlﬂg@@mrprb&sgonbl nation with the vvord under

|nv stigation he spellin native. 9. Method
i R 81 Diprrhd VoRHuGG MY reliig Bgge word under
c o npr i sdavestigatiprawhick has a Renynisged Ioﬁ@rm&éi; dndet zhplredefmed

away r el n ati.o
conpr | setg}egﬂ(ﬁﬁtrl%g(e:élﬂg XRF] a‘l’yll'éh ﬁl & rv%og 8@ g ngtéoﬂ ﬁ»?éﬂe spelling
t hr esholatemati¥enbi nati on with the word under
investigation as the spelling alternative. 10. Mt hod
ggcordi ng to claim1l1, wherein the search strategy

nprises using at | east one succeeding word further
Mahod terdingetototitnie, waeinkhe %mmt&%ég@%&%ﬁdﬁﬁ& in step ii):
conpri sesa nunber of characters above a predefined
threshold in conbination with the word under
nﬁv&am lgastione sawetdieg wosl further @vdyeehuive wethe iWord ieddrod
ﬁfif@gﬂ {69 w@xﬁ:hcﬂai‘ b ’11111%91; &t %Fl?r?&lctepﬁncfe? " ?%heﬁhéf@?e%ﬁold in

rnses
R with fhwmdgméﬁrclamwéatm gs rihQ mllinm@@MIvc he
t ext in the OCR process,

13.

Method according to claim 1, wherein the search strategy comprises the steps of:

iii) obtaining a counting of occurrence of words encountered in the image of the
text in the OCR process,

iv) using a at least one preceding word further away relative to the word under
investigation which has a high number of occurrences over a first predefined
threshold and which comprise a high number of characters in the word above
a second threshold in combination with the word under investigation as the
spelling alternative.

14.

Method according to claim 13, wherein the search strategy further comprises in step ii):
using a at least one succeeding word further away relative to the word under
investigation which has a high number of occurrences over a first predefined threshold
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ii) using a at | east one preceding word further away
relative to the word under investigation which has a

wo ow7nesRer of occurrences under a predefi ned peF/aOR@7M00053

in conbination with the word under investigation as
the spelling alternative. 12. thod according to
claim1ll, wherein the search rategy further

' | g ' . | east e succeedi
B iR eDpipfise ) bt it B ety i B2 g i 45550 diksnona
i cpEehingiion; vith theivegid paderdnvestigationise theofpelimgualtematies
under a predefined threshold in conbination with the

rd under investigation as the spelling alternative.

Met hod according to claim1l, wherein the search

Mettaidegyordingyio ichix 1t hdemiree sedrch §ttdtdeyodinRirRbS e fteps of:
counting of occurrence of words encountered in the
image of the text in the OCR process, iv) using a at

| ed:

ed3t oneleghing pricedingwoddsf furthérervaywalativetothe word gndehe
wor d ung@fesii ' i B hi gh nunber of :
ocCUrrences 1%‘%/(%?1@;9? Pro g? a%@é @gﬁggsg%{ %Cpggﬁgovy%g%ﬁlggcompnse a
whi ch cSHPIPPSYS charictsrs #hovp aprasielipedithaeshelds in the word
abeije a usiag eidseldeteashendslisted GOMRIs @@&rb?’ Qrg{mleﬂtstiﬂ Gn ﬁéﬁet
under mve(gﬁl atlgr@.as tfhehégewg alternative. ) )
Met hod &E¢ Y T ePn eV ordiat drevidesen lowsptammber of hits
Ist r at egyliffarerittenm eeroparidsss ]Ehan wot®eih ddrﬁbinat:fiinﬂﬁtlﬂthékvor% under

east o LG C . rther away relative to the
wor d un@?%&gg%g&tsﬁgﬁgg\ﬁ‘{%ﬁ&h@s a hi gh nunmber of
occurrences over a first predefined threshol dand whi ch
mpnprise a high nunber of characters in the word above
1\7[ ®e§ond (ﬁ.hr esglglj d_in conmbjnation with the word under

RU8S AFQLYIPS fP claim fewhetein)the sparghs siptegy icomprises. thevsiepsod’:
according to claiml1l, wherein the search strategy

co i's teps.of: v).selectin recedi ng words
futPher ?%?I%{I}%r e \y%rd% FHBTGE ey, Pkt vei o g’@s‘f’ﬁ”&é‘ﬂi@n

one by mvestigation pse bygnd diddistipg dmsel bugesding&otddakat comprise a
conpri Sy Abdiy f%ﬁ&a&@rscaﬁa{}ea& I%Eig‘fixga%q}ﬁ%éﬁolﬁ redef i ned

t ed words

threshol d, vi) using the setec Tsted in v)
asVdidar & the stlerted words listed imvid) aser search arguments in an Infernet

search engine and identify the word that provides a lowest number of hits
different from zero, and use that word in combination with the word under
investigation as the spelling alternative.

17.

Method according to any of the claims 1, wherein the comparison with the upper
threshold and the comparison with the lower threshold is based on a renormalization of
the thresholds and reported total number of hits.

18.

Method according to any of the claims 1, wherein the upper and lower threshold is
changed incrementally upwards and downwards cooperatively, and whenever a change
of thresholds are performed, initiating a new search and confirmation process.
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| owest nunber of hits different from zero, and use
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investigation as the spelling alternative. 16. Mt hod

according to claim1, wherein %he search strategy

conprises the steps of: vii) % | ecting succeedi ng

words further away relative to the word under

§§¥@§fiﬂatlon one g¥ one and |isting those succeeding
CRAdingdRgny 98 the chaime dr whereihhe apperrand ddvoardhshold is

pranged ineeendni] dilds afididojw t; e

B ool e A S By v
sear ch- engi ne angc ’d’é‘ﬁf“i“fg}/a?qﬁ’gs%? figpepiandgugcess.

| owest nunber of hits different fromzero, and use

ptat word in conbination with the word under
[ hvestigatjon as the spelling alternative. 17. Method

\V
&@H@Mﬁ?@dm@_ taglpiefl, whenayend selling alteenative id in€onclusive, the
speltharresprodidihet the h Phest hﬁ%@%@&*}giaﬂv@%%o}mh%}zﬁg gﬁg %‘tsslgﬁted as

iLth the. |l.quer resho ased on a ren
@FW%@@R?@%W@%%W@I@EOHM total number of hits.
18. Method according to any of the clains 1, wherein
4ihe upper and lower threshold is changed increnentally
1ij@;ﬁ)\/\/ards and downwar ds cooperatively, and whenever a
Brd ecesrding teslaish d swhereingibe Searchstiatdgicoinptish@sBERVGS:
search and confirmation process. 19. Mthod according

to,any of the clains 1, wherein the upper and | ower
1fleslieiading chasigs Pre by oaerilemutht ywoudwadatsnvestigation,

dovnbiaing3hése ¢ pacERTH la ,inc%hgi_nyiﬁgﬁﬁ%? bf Ea«’ﬁgﬁ Qﬂsﬁa&%rs,an q

t ol are performed, ini ting a newsearc
cl%% ??C?‘r?é?ﬁ%’ﬁmﬁf‘%éé)ﬁ dncresing umbstokghagaciirnes anargnmenhior a
digtimenydpolauppad| i ng al ternative is inconclusive, the

- T i di t he hj.ghest nupber of_ . .
D O ndd Tl O Al TSRO0 Do s o in
ArbHREPR Wiihdhe i windes invastigation 24 the vpellinglaleragitvai ng t o
claim1l, wherein the search strategy conprises the

St eps of :

Method according to any of the preceding claims, wherein the search engine, as an
alternative or in addition to performing searches on the Internet, do searches in other
information sources not accessible via the Internet, but which are accessible via an
Intranet, Virtual Private Net, or similar networks, or directly by searching a connected
hard disc drive comprising information.

23.
Method according to claim 22, wherein a user may select from a list information sites to
be searched during the confirmation process.

24.
Method according to claim 1, wherein the upper threshold is defined as

acceptance(i) < n#h&

D #hits,

i=1

2 Y(# hits)



- selecting | eading characters one by one fromthe
word under investigation, - conbining these characters

WO pooan9468er easi ng nunber of | eadi ng char act er SPCE/NO2@7/000053
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each of the instances of increasing nunber of
characters as an argunent for di ctionary | ook up,
and - if the dictionary returaé1 a true word fromthe
di ctionary | ook up, use this word in conbination with

B o s N BB B47E e b ot
kﬁdh?pe}linggdt@ifrﬁti{i@i, tﬁ@&érﬁ)?rﬁnét&gisﬂ?e?trog# Irfeﬁgirgﬁ?g}%lﬁ egg)@ hints for all
SABRERIAE, ol AT B R BT e s arrion 36 ibawmber

higs. accessible via the Internet, but which are
accessible via an Intranet, Virtual Private Net, or
simlar networks, or directly by searching a connected
Rard disc drive conprising information. 23. Method

' : | & : [ I from
AR, € R ESctAFIR Bod MAShoIWaaRES)
confirmation process. 24. Method according to claim1,

r e e per#hhmeshghg i s defined aswherein
%Sﬁggceg}r}e %?niajasg;ﬁ,@gl‘#l i #gft‘f)er natives, #hits is the
measur ed number of hit§ for spelling alternative i,

t he denom nator is the total neasured number of hits

vheread 1 desiptes lohe gf thetspelliag hlvetativar o irs( #hd Sbadufedhumber of hits

r that .i,s function of the nunber_hits.
Sesef b e AR . B2 ,tOMF%SPFF%tWrE%b it for all
Spaﬂlﬁgmt_emdtis'@si@dtiimwi_ﬂg th_acsgelnhg AREnftHe i}éﬁf ﬁﬁd 7€ ilaélty) tish

X it N erein enotes one of the spelling
E&?Séplﬁigﬂ'ejé@t l%{‘@‘gu‘?n ?fsth? pemberdutsr ed nunber of hits
for spelling alternative i, max(#hitSj )ji is the
botal nmeasured nunber of hits for all spelling
al'ternatives not including the spelling alternative
Ppitemn acepsding t¢ glaim 4) wheyeia thdlomeh threshobdisl that is a
function of the nunber hits. 26.

#hits,
#hits; + max(#hits)

rejection(i) <

= rBest(i) < k(#hits)

J#i

wherein # hits, is the measured number of hits for spelling alternative i, max(#hits ;) ;.;
is the total measured number of hits for all spelling alternatives not including the
spelling alternative for i, and x(#hits) is a threshold level that is a function of the

number hits.

217.

Method according to claim 1, wherein a merit function is used to define a measurement
for the number of hits as:

#hits,
max(#hits;) .,

totscore(i) = aCRS,,,, () +b
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System according to claim1, wherein the |ower

threshold is #hits rejection() |I rBestii) <K hits)
Worbiorsd468m Bx(#hitsj )j i wherein #hits is thePCEAO0M00053
nunber of hits for spelling alternative i, max(#hits

.) ji is the total neasured n#%]‘o of hits for all
spelling alternatives not incfiuding the spelling

@Jh%?e’iﬂ‘ aldve dﬂ’wmd(r? ?gh Q&Qﬂ stc )e etafr&ﬁr@esﬁ d;ﬁl) %€ kelated to

ac %%eiéﬁlﬁ%lt?}éaﬁ}g a%(# ! e)pe. 15 p{eaqcua?f{:lg yipher O hits, fiy all
bselaed él&?nﬁw@?ﬁ&%ﬁﬂ@%tﬂe%eﬂl?g aﬂy@gﬁ{ﬁ]ﬁ}l hits as:

hltstotscore erei n a+b=l,
CRSword(0O i a character score value fromthe OCR
P8ocess related to the spelling alternative i,

s the. total ured nu
WAl t el Skt R it MHRRRLp da® = easurement
ﬁpéhfbnmgbqlolféltmastlve for . 28. Method according to
claiml, wherein a nerit function is used to define a
measur enent for the nunber of hits ag, nchar

totscore(l) =a' CRSword (i) +b' (I- fali (A@iﬁg )) -+

| evord ,
rBe%rf@f ?R§t( §+ L?gﬁn(dﬁe - c%dnngr—eCR word(0 is
A PlABARHe!

%R val ue nt he process rel ated
to tthe spéin f’"é‘?wffé’tlve pmityode second termis the

m ni num CRS for aII the characters in the wor d, the

ird term, um.of the S di ff ce
i"ﬁé’“’ﬂ‘% agﬁ%é? +%%%§wo&%ﬁ a&ﬂa{ﬂggf 85018 ¥ “‘? Eremcsgg H@cess
wedateld {o)the spedling attemiativen’ ghe semndrtenmfisithetminimeah GRSfor all the

SRR Sert B fﬁ% hed:g Jﬂé ﬂn%t‘a"f@r&n Is ﬁ@ﬁ{}ﬂ :—,—Eth\é%l#g 8%1%%@%? éfr:tgvee?] the

1h clarm?25, arac
highesf &R for gay:h character and the CRS using word(i), fis a minimum or

maximum function of the upper threshold or lower threshold values as defined in claim
25, and nchar is the number of characters in the word i.

29.

Method according to any of the claims 1-28, wherein the OCR system is a speech
recognition system, and the at least one uncertainly recognized character is an
uncertainly interpretation of a phoneme.

30.

System for confirming uncertainly recognized words reported from an Optical Character
Recognition (OCR) function in a computer system, wherein the report comprise a list
for an uncertainly recognized character together with probable alternatives for this
character and the words encountered in a text comprising this character in a text under
investigation in the OCR function, the system comprises:

a)

a system component forming spelling alternatives for the words comprising the
uncertainly recognized words by substituting the at least one uncertainly recognized
character with the reported probable alternatives for the at least one character one by
one in each encountered word,



Met hod according to any of the clains 1-28, wherein

the OCR systemis a speech recognition system and the
wW@rooreess4 one uncertainly recogni zed charact erPCENAR007/000053

uncertainly interpretation of a phonene. 30. System

for confirmng uncertainly regogni zed words reported

froman Optical Character Recognition (OCR) function

ibh a conputer system wherein the report conprise a

i or_an _uncertai nly recogni zed character together
i Do Rt R e The e yine o e OrRa i o civh armements for
o detsrnehsearohtenging and nzeatwaritts tho npmbeai dfthith foSse &R k@& 1t8 For each

IsPelBnd SRdmAREEr investigation in the OCR function, the
sgzt em conpri ses: a) a system conponent form ng

5 &pelling alternatives for the words conprising the

WnRgaEmhabRipkndr COMPhZRI AN S DY {f%%’iﬁé&ﬁt&k{é(? H’\?V.b):‘ﬁlﬁ} %{eupper

| . |
PiB e BodinG! dad lower prrdsfives thidsieoldicvebasd hesever the
a:teaflaemart i@ﬁimvb%th@ﬁl_q)e'r &irﬁs'hﬁm 1eﬁ;,que Eﬁlﬂﬁﬁ’g ma,ltrrgatm f8rmed in a) is
usi e spellin ernatives
A 8 The CTHRRPGAL, ol bRy B B e Tl rderiog Sower threshold
10 thegesdlt is d'@pardetbfrdm‘ifmethwihmtigﬁtmnn ambwhewthehdasueent falls
BEYER thregx?E&t ﬁldfleﬁemhoc’lﬁ,eltuktg&gin%shgﬁtggrf, fg }ég{f? - edby selecting a

system ¢ onent _comnpari ng neasure
6%’(‘31 seteey iy spglling adigrnagipesr o el end g exhewingslsiem component
bearlc)and a | ower predefined threshold [evel, and
whenever the neasurenent is above the upper threshold
| evel, the spelling alternative fornmed in a) is used
15 3k the correct one, and whenever a neasurenent falls

, ,.Lh It is di ded .
87 Ol RO R e o o
ftlpast opsengerpint s cogmzad chacienwith atdomstesiod of fitleashewo

Liniv@drh Ghbh g BRSO Aidiaiel eCt i ng a_sear ch
strategy with spelling alfternatives froma), and then

executing system conponent b) and c). 31. System
20 3Zcording to claim1l1, wherein system conponent a)
[ . stituting the at | east one uncertainly .
SRBh hC AL RS Ly Pl Sy m B A GreRses sefitting two
erggore of the at least one uncertainly recognized character with a single character when
forming the spelling alternatives.

25 33,
System according to claim 28, wherein the system component b) comprises a unit
identifying if the spelling alternative under investigation is a proper name, and if so
submit a query to the OCR process identifying other recognized words that are proper
names, and then combine at least one of the other proper names properly recognized
30 with the proper name under investigation as the spelling alternative.

34.
System according to claim 30, wherein the search system component b) comprises a
unit using at least one preceding word relative to the word under investigation in

35 combination with the word under investigation as the spelling alternative.
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characters when formng the spelling alternatives. 32.
System according to claim 1, wherein system conponent

W@00c0Mp84 ses substituting two or nore of the BCT/NOa®U/000053
one uncertainly recogni zed character with a single
character when formng the spglling alternatives. 33.
System according to claim 28, erein the system
8%nponent b) conprises a unit identifying if the

L lin |ternati under jnvestigation is a proper
%gsﬁr%m %‘H&“ﬁ% Sﬁgﬂé& ‘Yﬁeéeladfé? $ystean e9rapaDERt prasmwsises a unit using
hideast Phy surgeatiigewordaelag wé ﬁ)etlﬁe %th‘lj findel ﬁ}veté’t’g]g%tig{x ‘ih}p&fmbination
.ne e ne o e ot her
g@ggger Wﬁ‘?ﬁr“e@%ﬁ%’%@&? J %S%% ﬂ?ei]i‘&g %W‘Pﬁt’t"ﬁe proper name
under investigation as the spelling alternative. 34.
$gstem according to claim 30, wherein the search
%Yvétem conponent . b% conprises a unit using at |east
CTR ACCOEENE P Gy 30.avhersin the wystemecompatentri@pmprises a unit using
atrless bnegpretsding WoklGuRhdr ka9 Reltitdolhe wiR! %P%st%gaﬁon in
IR Sal o[hgasr r&e ipel | i.ng. alternatjve.35. System
ACCAP Vi, e vigrd uader igyestigationiag ghesspelling aliomptbyrent  b)
conprises a unit using at |east one succeedi ng word
gelative to the word under investigation in
onbi nati on with the word under investigation as the
Em p5egTding B ¢laim 30 whesin Besystrmanompodentd) temptiss Aunit using
at GsasvbiRy sabdbeling veord F Ve 3) ' : niL
Asin I?a'tat I.glar?lt goq%g ]g?eﬁg gg{aﬁga\;\sg‘?ed[% f%‘??’ﬁgﬂ@g\/\gﬂ;&egﬁga&on mn
PEIPAEHP8 YIB! 1R &/ORd prfleq Hyestigagion 8¢ thgspelbing alternative.
conmbi nation with the word under investigation as the
fgoel ling alternative. 37. Systemaccording to claim

30, wherein the Ssystem conponent b) conprises a unit
Systeppacgprdiegstclane3ts wheridihn gystem dofupohdie b) ¥éprises a unit using

al e ldaki MR dr i i iondin. . .

0 g%) i nat |%ﬁcevhmhlt%h‘wﬁg gull\l/#%? 3&6‘% géé%%‘%ent\g) g@ PO ndrr iguestigation
"@B POTARSSI & Pt p{eharasters shovearmredsfioed thresholl inlcambination
vath thelvere unddr ievesygatien s ARREABAL aRImuPAPT | Ses a uni t

using a at |east one preceding word further away
r9e| ative to the word under investigation

System according to claim 30, wherein the system component b) comprises a unit using
a at least one succeeding word further away relative to the word under investigation
which comprise a number of characters above a predefined threshold in combination
with the word under investigation as the spelling alternative.

40.
System according to claim 30, wherein the search system component b) comprises a
unit that:

iX) obtain a counting of occurrence of words encountered in the image of the
text from the OCR process, and store the occurrence numbers,

X) select a at least one preceding word further away relative to the word under
investigation which has a low occurrence number from V) under a predefined
threshold and combine this word with the word under investigation as the
spelling alternative.
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whi ch conprise a nunber of characters above a
predefined threshold in conbination with the word

wapaenoded/est i gati on as the spelling alternatiRE/NO2007/000053

System according to claim30, wherein the system
conmponent b) conprises a unit_using a at |east one
succeedi ng word further away £l ative to the word
under investigation which conprise a nunber of

aracters above a predefined threshold in conbination

th the word under investigation as the spelling
Metlgydamicordéng 9Q1aiBy R, VRERELAE gyﬁé}ntcgmgbﬁénrﬂ)?ﬂuﬂl@{‘ﬁfr@&es a
{lﬁ?tlﬁgarph syst em conmponent b)” conpriSes a unit at®
I X) obtain a counting of occurrence of words

encountered in the image of the text fromthe OCR

§41. : currence nunbers, x) select a

R e e S e oS SR sy e St o
toyestiggton whiskrhap avews preyarenonnwihber Hrdnaix) antlew predefined threshold

. ' | d.
oG o e e ar O g ERE Sy BT BESpliih Bl lve.

i nvestigation as the spelling alternative.41. Mthod
4%cording to claim 28, wherein the system conponent b)

' unit .that: selects at |east one
SHterb e R L G5 fo it dF seRlsien campneenbl pmprises
WAL | nvest i gation which has a | ow occurrence nunber
fromix) under a predefined threshold and conbi nes
this word with the word under investigation as the
sp&PI i n§PMs&rGeRRtiRg0f agourrenes 08 Wosdssoralintered i the mage of the

30, whetai froi e DER HRocEN SirIGGie MARL MR iGAFRE Ses a
' of occurrence bf

unify that: xi) obtains a gounti ]
WO ?{gi)s e %u%l%cdsn% é‘i’ ls&topep ’i‘?&eq%%‘defd;%@ﬁreawwlaﬂmm thpavord under
OCR pr ovwssiigation whichrims b héghanmibiel 806 ubieit8 loYer afidsl predefined

sel ects . i word further a
ol a1 v ebld SR AN o e DRI o e The word above
hi gh nuaBwiongthresheld ineaabinatior with the wetd prded afvestedtion as the

t hr eshobgéllarachieiagike.cOnpri se a hi gh nunber of
characters in the word above

43.

System according to claim 42, wherein the search system component b) further
comprises a unit that:

selects a at least one succeeding word further away relative to the word under
investigation which has a high number of occurrences over a first predefined threshold
and which comprise a high number of characters in the word above a second threshold
in combination with the word under investigation as the spelling alternative.

44.

System according to claim 30, wherein the search system component b) comprises a
unit that:

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



a second threshold in conmbination with the word under
investigation as the spelling alternative. 43. System

w@aemongicsy to claim42, wherein the search sysPEIYNO2007/000053
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conmponent b) further conprises a unit that: selects a
at | east one succeedi ng word rther away relative to
t he word under investigation i ch has a hi gh nunber
of gggur fo ¥ cly ' t hreshol d.an
i o ores BRI R RS B S UG B R ) Fudiisgaren
above a %Ib‘!é‘&?méﬂepﬁerfgﬁ g that profsien aldvest mimbertofi bitndifférent
under i nfteftegs? bh@lsothat Wi SREbbRRidH §fh AR B undd:
Syst em accor di n‘?ﬂtothcl a mg:s%ag wherel n the search
syst em cONBHSANTR #5) ?:ER?EJP} ©mativei t that: xiii)
sel ects preceding words further away relative to the
werd under investigation one by one and store those
grecedi ng words that conprise a nunber of characters
pEoR agcrdingde chém 28hwherbiol the sdavdh systes donepombmtrtd domprises a
weit @ftf rom xiii) as search argunents in an Internet
search engine, identify the word that provides a
| owest nunber of hits different fromzero, and use
t hatv) ;:NO rsdlects somﬁbdtiiﬁQWO(ﬁdkl tlvm& th?r r\e;aﬁge e ngrd ynder
i nvesti n_.as spe ng al fernatiyve. . stem,
accor di %gs‘ltsglg%tﬁ)gi %"'3@ Ogﬁﬂ%¢ étglr'? tk“ﬂ? REgCeitg words g:,#/compnse a
conponemuniber cbeharictesatwva nipredelfiatd thesshokke! ect s
su edi %ﬁp(@y I ive to the rd

9&’9 . dggs %%Q)%e(f ‘V&Idp gfl&) r?g S%Jﬁ(g{ %rfg ﬂn Ilfls ﬁrbgtéj%?emet search

under i1 nvestigatl on on

pr ecedi FY8RE+identifh the werdphatquoddes miowestafuniienotititsatifferent
above a frynedeb aricist Ha@HAR B contbidatidi St (RE W%E(?ﬁr?(gr
words fr.om ﬁvz?t' as ﬁ}earclﬂ argunments 1n an I'nterne

search ShGEHEUORFS G SPelling aliGmative: hat provi des a

| owest nunber of hits different fromzero, and use

ddat word in conbination with the word under

| nvestigation as the spelling. alternative. 46.
System according to claim 30, wherein the comparison with the upper threshold and the

comparison with the lower threshold is based on a renormalization of the thresholds and
measured total number of hits.

47.

System according to claim 30, wherein the upper and lower threshold is changed
incrementally upwards and downwards cooperatively.

48.

System according to claim 30, wherein the upper and lower threshold is changed
incrementally upwards and downwards independently.

49,
System according to claim 30, whenever a spelling alternative is inconclusive, the

spelling result providing the highest number of relative (renormalized) hits is selected as
the most probable spelling alternative.
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System according to claim30, wherein the conparison
with the upper threshold and the conparison with the

woO one0946Bt eshol d i s based on a renormnal i zati onP@E/NOR@®7/000053

t hreshol ds and neasured total nunber of hits. 47.
System according to claim 30, _wherein the upper and
| ower threshold is changed i n%} enental | y upwards and
ggwnwar ds cooperatively. 48. Systemaccording to claim
0, wherein the upper and | ower threshold is changed
At RASHRIdingfo G’é%ﬁ ﬁQst‘?rémdb%macﬂU@gmd epamalematiye od B addition
ﬁypérﬁimﬁwg?%ﬂjhwoﬂ e Thdhndt, 38, se%i@ﬁ&eiﬂ% he?nﬁ&%dtlloﬁgources not

ter Ls i nconcl ve,

A N TN ). R M A S
petzrooksyarl dizedy byistaching aebssdced rasd ke divsio r%’i&{f’é%ln?ormatlon
spelling alternative.50. System according to cI aim3
wherein the search engine, as an alternative or in
alidition to perform ng searches on the Internet, do

S?s’%élﬁ h@SorlifAg 9 BBfm } 50 f@ﬁéf@ih'a%msﬁ% Setect ?1%?11 ?ﬁ& Srgﬂgbl

vi.a the Internet, but are accessi

infermation sitessg be sparched; 4uamg @qmnﬁmmktson prpcash be the spateh engine.

searching a connected hard di sc drive conprising

knformation. 51. Systemaccording to claim50, wherein

a user may select froma list a range of information

Sysies aceprdiog seclpinn3® wherdinthd Upper thidsho1das Hefhedra@Cess

by the search engine. 0 52. System according to claim

30, wherein the upper threshold is defined as .

#hits, ,, , . . s acceptance”®) - g (#h its) ,

QP%% % l$| mﬁémeln [ qﬁgﬁtes one of the spelling
rnati'ves, nifR#mss!) frasured number of hits

for spelling aIternafﬂVe i, the denominator is the

total neasured nunber of hits for all spelling

whdreinnalchotesonestahdspeitiigl Bterdativés, WHiS 3Ok Sndali8l nblBLr of hits

Hs a_function of the nunber
or spelling alternative i, the denominator is the total measured number of hits for all

spelling alternatives, and y(#hits) is a threshold level that is a function of the number
hits.

53.
System according to claim 30, wherein the upper threshold is defined as
# hits;

acceptance(i) < = v(# hit,
P @ max(# hits ;) Y@ hits)

J#i

wherein i denotes one of the spelling alternatives, # hits, is the measured number of hits
for spelling alternative i, max(#hits i) j=: 18 the total measured number of hits for all

spelling alternatives not including the spelling alternative for i, and y(#hits) is a

threshold level that is a function of the number hits.

54.
System according to claim 30, wherein the lower threshold is defined as:



O hits. 53. System according to claim30, wherein the
upper threshold is defined as 5 acceptance(i) - > g

whpaogpo4ssk (#hitsj )ji wherein i denotes one of P€TINO2007/000053

spelling alternatives, #hits is the neasured nunber of
hits for spelling alternative i, max(#hitsj ) i is the
total neasured nunber of hits 3or all spelling

alter naalb]ves not Ir#.“ﬂlgdl ng theﬂ;;;fl I<|tng altﬁr native

f ogjedtion@nd <g hi-ts)—+S5—‘a—o—thr=e _Ulirshhat 1s a
function of tHESnhRFEH Hissh. 54. éggtegﬁgcgordlng to
claim 30, wherein the |ower threshold is defined as:#

Ccti [ - -f- - i k h
h\’Vfl%er f%t( ‘Jﬁ?ﬂ?( EI“)S?ST‘ﬁ%I g ef Wtsder ?ée 1:'1@ alﬁréfwlagj%l@ﬂ# hits ;) ju
y @ﬁéecﬁta?ﬁxegélfréd {l&hb&%?lhhé i3 aﬁ séaflﬂggh?rpgtl\fes Po€$1p1uﬁ1ng%he

)

ssplfslhlnﬁﬁ CIAYG 104 ¢y a@gdféégtfs )i K@ thrgshald {avel thatis @lfimaiign of the
aldngdepaiti ve for i, and k(#hits) is a threshold |evel
that is a function of the nunber hits. 55. System
according to claim 30, wherein a nerit function is

used to define a rreasurerrent |0 for the number of hits
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alternative i, max(#hitSj )j i is the total neasured
nunber of hits for all spelling alternatives not
including the spelling alternative for i. 56. 0 System

accordi 0, #\hz@srelnarrerlt function is
uzg)éﬁortew élf&?ﬂsgmga)%g t) for the nunber of hits
as: 2S

wherein a+b=1, CRSy(f) is a character score value from the OCR process related to
the spelling alternative i, max(# hits 1) 18 the total measured number of hits for all

spelling alternatives not including the spelling alternative for i.

56.

System according to claim 30, wherein a merit function is used to define a measurement
for the number of hits as:

nchar
1- ) ACRS,,
totscore(i) = a' CRS .4 () + b'(1-min(CRS))) - ' —~= *

nchar
d' f (7" B es t(l ) phrase? r. B es t(i)single word ? F B es t(l) mult word )

wherein a+b'+c'+d'=1, CRSyqq(?) is a character score value 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 minimum or
maximum function of the upper threshold or lower threshold values as defined in claim
54, and nchar is the number of characters in the word i.



wherein a' +b! +c' +d'=I, CRSword(0O is a character score
value fromthe OCR process related to the spelling
wW@bkdaogmmsi ve i ,the second termis the m ni munP@RSOR@7/000053

all the characters in the word, the third termis the
sum of the CRS difference bet*ien t he hi ghest CRS for
each character and the CRS using word(i), /is a

g¥ni mum or 30 maxi num function of the upper threshold

r lower threshol d ues as defined in claimb54, and
Rbsia Hhloriin B 6t P, Bhareache S sysiateisaanaean isaugnition
mmrmddmdbasgortemmbﬂmm y38cdzhizeMaRir@tBr 15 AR u%tamly
ﬁ*ﬁéﬁﬁ&wﬁo?a f recognltlon system and the at

one ‘un alnly recogni zed character is an
uncertainly interpretation of a phonene.



