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Geonetric inmage transformati on based on text |ine

searching The present invention is related to Opti cal
w@h@ocastoez Recognition (OCR) systems, and espeBCENDR0G©00189

a nmethod, systemor digital canera conprising said

met hod for geonetric inmage transformati on of deforned

i mages of text based on textqline searching. In prior

art the flat bed scanner has beconme a standard

equi preGéometrit ifige teisfornfitiondised ol itekt lihesoatchitg

i nput of typed text, book pages and different types of

docunents such as for exanple handwitten applications
Tle presant irazleht;iom’andlmeklm Optisd Khaster Recogrtion (PUR psystebesy, and

esfg L ITffo Rk o ﬁf‘(‘)ﬂﬂglta@ lc%&fa%hlgﬁﬁl%ﬁﬁﬂemethod for geometric

ectroni c utl on eneve
lmmﬁpr@atlméef@m ﬂm@se‘@@é t9%) baser grdertdinespasching.

fl at bed scanner, or the thickness of a book renders

s B B BB Ba B R S S e

pmhmlrugmmﬁrlnmtmf ityped ta(tdmjakrmgels amlaigﬁemht tlypes d@fedocuments

L{gﬂ% férsex%fp e'f?a&ih&z{&tg? %&pﬁﬁg{%rfs%r %‘9{1 é‘H sacﬂéﬁés etc. to
ar’s,

cqmmsersé@rd‘wr&th@rnvv@ndtmpmmng,eelmromca&t@ém@ ﬁﬂ@pshsmi@moa etc.
HB@'@\BJrL?nﬁs\AI@tVH % goé(/;\l{rﬁ?éﬂa fo’%d)%t@ id ﬁ’cﬁ es f PRIy i ﬁ@d/\@%’ g% glsamc’:% scanner,
o the ghi gneat 0 I?Péakargn s e P A MeRAIRd kr@ ¢ ok cutved
abiove dhd Pab@hicanherathe 3cmned immge tlﬁﬂsfe@étCWthe Borhpiteeprovides a

i ons ers tortion) ye r pictu .
ipRRRERHES oL B BTG s i Biekécire sSHE B proRt i Eown in
pulorstror t i on may al so i nfluence the OCR efficiency. A

geonetrical transformation of the deformed docunent
i mage providing corrected i mages suitable for the OCR

Inyieerid y8itpcligifa) Campias havedbaspmisiag plterngve s fipthasdscanners due to
the fﬁQﬂ)lﬁt%r%VHBnSﬁhfg&Ee Garfbirgll HiWever) rtﬁé 9rdMeIrﬁ'w§’tﬁ de¥dRmed text images

Il on based |V|d|n p
fos ek EOCGRNGIUBH GRS oo B DR sA SR Siegr Belignopent of a
cdohera krna@ ey oms @dthibae dilmendiiii’ (banspdsdtwa dis@rdon)akvent foepictures
oS IS BECERSARE D PSR P b we ocr
Gfﬁllcmley ity of | mages are conbi ned toget her to formone

text data set corr espondl ng to the whol e docunent.

However, the geonetrica r ansformati on according to
Agergeticstirgsimation ﬁ%ﬁl@ Qe dorurent fRagRre vidingsingreoted
insdpeb buitdbectos tHd”@CRtﬂa@ed@ﬁngrﬁy@m@e theproblet. STl WS bhtesk
6.304.313 disclose a digital camera with an OCR function based on dividing a

document page into blocks, where each block is photographed before each block is
processed by the OCR function. When all the blocks has been processed by the OCR
function, the recognized blocks with text corresponding to the plurality of images are
combined together to form one text data set corresponding to the whole document.
However, the geometrical transformation according to this disclosure is merely to
divide the page in such small blocks that the deformation in each small block is
negligible. Therefore, this solution may require extensive processing to accomplish the
task when the deformation exceeds a specific level. Further, the division of text may
render the text in each block unrecognizable because the blocks are becoming too small
to contain recognizable text.
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negligible. Therefore, this solution may require

ext ensi ve processing to acconplish the task when the
waledoonsmit on exceeds a specific | evel. FurtherPCT/N©O2006/000189

di vision of text may render the text in each bl ock

unr ecogni zabl e because the bl ocks are becom ng too

smal | to contain recogni zabl @ text. The US pat ent

application US 2003/ 0026482 from February 6, 2003

Tite 349 prsent applidation US02008¢0026432 fagmFebapEr 6, 2003 disclose a method

S8, St JOSUTET A (P SHBLR
dpgitl prameatl %herﬁmr@ergatbqgetec@l modelmflhewgmiraltel lihespasseswesingle point

“Hféﬁ Q’Eew‘%@%d&esfo%&eﬁéréﬁé@uyé ﬁl‘,\(vv '1s°'u§é§%i 1&eﬁufgﬁtﬁ9 E?Ifs edtiY€ of the

erspective of Accor di ng

9% AichYinede atm?fgﬂfﬂ%e@ﬁ? digyent W%sz@\‘ﬁnapnmmomai gndayertical
bbaletnesl dfaa$mage annpmlg,etemmgedstbn@exﬁﬂy thel ;&rsp‘é@tdvetdf the i ¢ image.

R L R T R

Cp@@@@b dysionsi]y wrederstdadn des perspective basté chetlAs] drasitlcppe with the

oHﬁgﬁfp%%ﬁp(ﬁs Mansrepcﬁgﬁa}%sﬁd,xt&%d BARE S, J@Jaﬁl%?e Qg r@gh 2$3BE i

Stortion e nt ere
phpiegraphsd, é&%?bﬁp@a%seé&g@uglharaOEBofvénfptgnpBsmdgermmduveand
dlshﬁ“ﬁoﬁba%lﬁﬁmhh&%ﬁibrﬁ [Au&EIR ik bk ?Ie' t0 'Bemﬁﬁ? bf@fving of book pages

e di.stortions, structural distortions
affdys @uﬁ iy 10 hegupblemPL PR g SHER BRagss nb%ag%@a%éfdé also
ckagorhi pmatmk:hl)e;dpenéﬂme wirea hkamachnee foe eiptﬂ@ngilﬁdgels GR@RE the

cgetj)f(l%g]ruglg;{ri@r 1§\§Heﬁtgd Eﬁmgllx Sa?leé:ci z?o% } 1, Oprgga IB({ ﬁ? Plﬁ 30 fﬁrﬁﬁlbeéls Tg?refore
theeperspeetiie disiarion Wﬂéluaualiy crosnrdmteehsse@ the¢ tailghstorioesencountered

iPihe Yﬁaéé"@onﬁi%&l foFoPSx i ﬁﬁfcﬁﬁgﬁﬁfmﬁﬂﬁxﬁ oF 9{()3 éécpg ext page,

edlstortlon w ] y contri
b?‘ﬁéﬂé) %é d%ag?S@F?WH&Paéﬁ%@ﬁﬁﬂt&" Bd in the inage
conpared to for exanple structural distortions of the

TR bR eaneh Wl bastd 3 BB op Glfiiedidext ines by

Z Wenrgrinddlang Bgetnationat Goefesinoa oo DocumertdA haydis drndRacoghiyion,
I@ﬂﬁ gzcﬁiéddﬁgBE%eé Rleflod@abdd r@é}}\%@ﬁ%@@ ‘feg(t %ﬂ Qg’t%ﬁﬂgtnc;ns as

ysi S an cognition, Foge
Wﬁw%ﬂmwrwmtgaddﬁ using a reRie qonmom@flmdmamp@qi dor the

bésk m&@sa@foh GeROthy BAR & thé yasai@a% de@&hﬁa%%e 4%k TRe@arlBabked
el for book. def orpati on near

u%lﬂ%ﬂﬁ%@}?% ﬁ?%%e%s teriag a@eeﬁw&habw dingrhoxes dedied by the
otieatiomtbflaniahgady enial egmehteofeld tegt ligdser i ng al gori t hm
wi t hi n boundi ng boxes defined by the orientation of an
al readx identified segnent of the text |ines. The
Thepaner “Doement imageadpe wdepingafiop kaxg/gfaphics eecoggitiaphby Vu and
ALBROBRhARINal §YmP¥kidRGn Statistical Pattern Recognition, SSPR-2002,

disclose a method based on lines that are tracked using a local adaptive cumulative

projection at different angles. The tracked lines may cross each other due to the local
nature of the algorithm when two starting points result in two different search
directions. A second step of removing lines that are crossing based on the average
orientation of the lines is included, limiting the method to images with fairly regular
lines and a small perspective distortion. A rectangular mesh is fitted to the remaining
lines for dewarping.
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Agam International Synposiumon Statistical Pattern
Recogni tion, SSPR-2002, disclose a nethod based on

WO pmwed3tohat are tracked using a |ocal adaptivePCT/NO2006/000189
cumul ative projection at different angles. The tracked
i nes may cross each other due to the | ocal nature of
the algorithmwhen two start3ng points result in two
di fferent search directions. A second step of renovin

The pepsr tRetifying therbownd dgcunaené tmage capired /ey gamera: A model based

ap%e(%zﬁg’gﬁil 98 &Lk, tlﬁf‘er}l;%f&%ﬂ C&lféﬂéﬁ&@&f?ﬁocﬂﬁléﬂtm stshd

Of oumg@p fairly regular es an
Rpoesisest IGADRI003: difcise aneibed G o oHBLH § &litet BRoel o
the Boblb BefoR RN ﬂé@r {heBR&k btie tiRWANRIaGrspbetiveaneadel to compensate

e e B G TRl b PR DB WhcPot s
sKeltt@tsrod theolireels afSonké terectifyothe Doggesent Anal ysi s and
Recogni ti on, | CADR-2003, disclose a nethod based on
applying a cyllnder nodel to the book deformation near
Atlm@ these Rbayfe rafsrancekpansts disgerespeitbedshavingdear dignitations with

re% ?J‘ﬁ@tt)ﬁ)efcﬂ ! e&ﬁ@tri@%f&nﬂhéﬂs&h%ﬁ be'ﬁe@'@fﬂed tthdde methods.

tween t i nder
B eyldsr@og! 3 e q%égaﬂarpe Y&g@aﬁ% ;ﬁﬁ 8&‘/ f’ft';&ﬂ% wee Oﬁﬁf‘g"é%em"
défbhﬂétldnbﬂfa@lsa’ﬁﬁmﬁm okt enthaedfitmokiceveli $he aseageairientision

in i ons
rfieare oo lee T o e ik BRESlch & (bR MBP R witn
opat tuoits, dfilevhigh dlseimitstianethods torealywaalt mrsn,ectlve deformations.
polynomals will only fit the type of geometric
deformations that is found jn books with stiff boaqk
Therpfore theris avnepdife agpethed and Histem P&O@%l}fgbfit@a POmRSiIEd ot

trhiorin®on lof Hﬁﬁ)r@ﬂ@mﬁg’ésfdompmﬂl@ta}tt befdire pfbcbglﬂgqumges with an
Oldg%ecase WItH gen bo E\e g t I $id ef
HGG45R B t5hic§® Sibar bl B Eret eSeteBls Raeghehion
ddheineifioines dongueer isgstamme digifabcamgerasydiod. and syst em
providing better geonetrical transformation of
di storted i mages conprising text before processing
Acnerding teian laspest Gike presentiinvention.dex ldgdnippnationein; agimage may
b@ ﬂfénﬂﬁ&? afPERIBER 51196%13%% ‘é@ﬁﬂa‘ciédﬁﬁ'x&i thd@ﬁﬂéﬁﬂﬂgf %oin@n@e text,

nputer systemor dig (?Pﬁglgrrer a, stem

agchoggg%%@f EC{I%O%Q%@?{? ﬁ:ppgﬁu g ext, pltf;zé ?me alt€etio? may
b MeRifiad i W@tﬂomtrhn? ﬂnttdmlgﬁoﬁfaﬁlarbaépm@ié aﬁsufnpedn anghodel of present

st EorBRiot g GonEPOBLE bl BBH ek s A AR gnd are
rglativel phenoganotaini sizp inextupl documents| femelinksmaayt bogeomefrigdly
tljag&gfdl{d @vf%&gﬁ% gh?@ﬂ%’d b AG Gin O hef mBth MoRY dadfly are handled

assu resent docunent deformatl ons.
bsézfélﬂ peagrarh tharelpyeproyidi Irgamw%ahl%%@ WpFomplese recognition of

iBAsAlbflpridfg & By said OCR program.

According to an example of embodiment of the present invention an image is reviewed
to identify text like structures, and to make an assessment if the total text like structure
comprised in the image is enough to extract text lines as basis for a geometrical
transformation of the whole document, wherein potentially connected pixels that may
form characters are identified and traced to form text lines providing points for a
definition of transformation points on said text lines, wherein said transformation points
are used for a geometrical transformation of said text lines or parts of said text lines,
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rel atively honogenous in size in actual docunents,
text-lines nmay be geonetrically transfornmed providing
wa@bkiognam@iand parallel text lines that nmuch norBCEAORI0E/000189
are handl ed by OCR prograns, thereby providing nore
reliabl e and nore conplete recognition of inmages
conprising text by said OCR $rogram According to an
exanpl e of enbodi ment of the present |nvent|on
providipe i gesesarenising paralled and hgmegspous fegklingsay é‘%th‘nt é%f an OCR
pr8Pdnf 0 make an assessment if the total text like
sfructure conprised in the image i s enough to extract
text lines as basis for a geonetrical transformation
Fighre! IN@epihioheextdeplenéonnided pixelsfotraing iagirdhablonomEct ed
pi xel s that may form characters are identified and
traced to formtext lines providing points for a
Figiefei hidpianexdmyplesaofsoonentad rinelp firing piebsbip ghatesters that are
erein said transformation points are used for
“a geonetrical transformation of said text lines or
parts of said text |ines,providing inages conprising
FiR#fe?d ﬁhuﬁeﬁaﬂlmﬁa%@ enQWsciRlt phidesnaissing§ipht deformaticnCR
program Figure depi cts an exanpl e of connected
pi xel s form ng a probable word. Figure 2 depicts
F@uwrpilmsuaés eankect eking acedrdifeto miwgapplelsdlembodiment of present
e qracters that are form ng words. Figure 3
IHF?bé%rates an i mage of a docunent page conpri sing
slight deformation. Figure 4 illustrates text line

Flol RO IR ACS H SRepid Of ﬁ@sh%%( ?d‘ffi’bﬁvaﬁ‘ﬁ aﬁ(ﬂfﬁﬁi@tsg%ﬁbm@lfmc morphlng
resent. I nvention.” Figu r at an _exanpl e of
transéoraatinn AcGsdig fam ey H‘i%f%}e zfﬁ &5 P&e%frlaﬁ%
transformation according to an exanpl e of enbodi nent
of sent vention. ure f '
e S S e B el ity gl ) FRLB e b fitsdt S ion.

According to an aspect of the present invention, in

A%%or( heh a?%%;%g{ bEHE ﬁ:sé}ﬁ ifveRfib®ih sf¥ad be 'E@ttabl‘?ﬁhngr@ij@bnon

|na |rraecorrpr|3|ngtext

t he main,
mamtlp@ model opdliglrtions dp AR FBge %’@R&‘ﬁ%ﬂg&%’ﬁeﬂ@ main issue is that
pEBRIBEL Nt REABEES, dHakiced? fﬂi@ivheﬁﬁ (vatdhrmdy b&lﬁatﬁ@l due to

ty&gg@%hﬁff' G SRR T oP R b R bh Bl Btk or
mrtfbﬁﬁtﬂdtemonﬁécsed pﬁ,hﬂs evirerein commtced pieleteddatedicathathcteys are
h t t

R B PR it O A e,

wherimgroops ebrmecttedipiselt Somming wwciﬁgarwmd hy én@tb%waw

dEAhS BlstAkS bW words on a text line, wherein it is possible to search an image

to identify even deformed text lines based on said searching using for example said

distances.

According to an aspect of the present invention, the objective of the present invention
may be solved in a process comprising three basic steps:

a) performing an initial check to evaluate if there is enough text like structures in
the images to perform a transformation according to the present invention,

b) identify connected pixels probably forming characters, words and searching said
probable characters, words to identify transformation points,
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defining di stance between words on a text |ine,
wherein it is possible to search an image to identify
we@a/18®inr ned text |ines based on said sear chP@NO2I06H00189

for exanple said distances. According to an aspect of

the present invention, the objective of the present

i nvention may be solved in asprocess conprising three
basic steps: a) performing an initial check to

evaluate if there is enough text like structures in

*&g et 8 s4if tﬁﬁﬁf%ﬁﬁmcﬁxb;goﬁﬁg%fa%ﬁ@ﬁﬂr%’lﬂé‘ﬁﬁége%%%ah%fan

resen I nvent I dent | ected pjxels

pr obmg? chmpsing teHi 49 A itades, Whese 6 tadines atesHaeht aud parallel,
pr obald KorkdlRhaed Mlstze. WOrds to identify transformation

poi nts,c) based on said transformation points,

transform ng the image or a part of an inmage
Aet@dmﬁligﬁb ag aspext oﬂthe pfeséMgenmbm rarefelenct exdterhipreddiag @

st rai ght _an r e [
c 8161? sp@tc %gﬁ g% Ppkﬁ?aq !}m?ségg]%?t égl\?édﬁ:fe?s etc. 1n an image

magfbe definas yihe phang rpmmdﬁcﬂgv the @@thed isprpner Bl?@tl@mthf‘(ﬁurface of the
njngvcéactabtrl‘,lging rd@ﬁ@é Csﬁl:h géef&ir%ﬁglsoanﬁpi 86t anﬁiha!l-ﬁﬁte%ﬁ aﬁ}t 8efinition

he pl ane ,provl
of héoqrﬂlélﬁlﬁéds@@éﬁ?ﬁé‘?e \bﬂeétaéwrémgtt%@eéﬁ?ﬁe%é“’%‘f 1°lnhe i '\r/rage
capturing device, such as a digital canera, for

exanpl e. Howeve t, f
Ay BTy AR g e e ST N o st SRl oPRN B yades
Pxeys plakedl toian imngd ofdparacters mxsmﬁmng terxe prawvidss seveyal aiributes that
f
R S G i
shape rOtf blaracfers vaay bmlylerﬁélqd@@vldmg @@ans T ecagnizinEsCharsies
tﬁéﬁ WhddEWORR, RffiekhiBflel Wh%ﬂ@veaﬂfere K QrdeforaEAbE of tﬂaemag@lﬂ&

of characters.my fied providing neans for
r?@é@&ﬁ?ﬂ@iﬁ“&‘%é@?“&@ ‘?1ch t hen whol e words, for

exanpl e. Whenever there is a deformation of the inmage,
ARG i hdels shipiiett be A8 pHESY bRt Y geomemcal
1mageetmnsfmmaummwmmqum whengyer therg n%mmughtm ormatipp ip ghe
ifnd n%ectldtpﬁgvl \E}%%&Bnﬁeﬂﬁﬁl%r 4S5 ABERHE tb Q&ht &&rﬂ e ta8nitial text

e atra ormatlo . Accor to
chqz@i 18 p@@@me deapalysing coppeciedipixels top x@)@lfy theb theyjace con 1stent in size,

sH@ﬂefaﬁH B8 A s EIntnSiSR AR te daxp iBoe kSarhple Vi€ Emﬁges thhgdnsufficient

oGO SR B Pela Y B PR BRamaneo: 1 Siidepg oxt line

strastufen(a yinkleclirendr spase wotdsaaniaibanaed er dofiie gmansf@tmwmn grid),
t]iflei!v %rgagte % rtejee%teﬁl 1€l cne ihWan&X AP LS 1indd Y EdeehLRtsiti€ We edges of

the image.

Whenever such situations occur, they may be signalled back to users providing a
possibility to correct the reason why the image does not provide sufficient information
for the geometrical transformation according to the present invention. The signalling
may be displaying a message to the user on a computer display. According to an
example of embodiment of the present invention comprising a digital camera, the initial
check provides a feedback signal as a green light whenever the initial analysis
concludes with sufficient information. When the green light is not present the user may
perform adjustments, for example changing camera position relative to the document
the user at present is investigating, zooming into the image or moving the camera closer
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structure (a single line or sparse words cannot be
used to define a transformation grid), the imge is

WO egoeasm®d2 | n sonme instances, the text |ines nAYT/SO2@GH00189

outsi de the edges of the image. Wenever such
situations occur, they may be signalled back to users
providing a possibility to cgrrect the reason why the

i mage does not provide sufficient information for the
to@tﬁ@p@e& Ik etd anwsn bymirnmg the ciewiligapgleoott the cpnerseWhen the

i an. i
e i Qi Oprind AR st G PE BRI Pl BERSEgran

rmmmgph ¢hepfamendissél frenin 'rmfatqahl@edmoay@lmr rmwem fmage from the
chRRrising a digital camera, the initial check

provi des a feedback signal as a green |ight whenever

the initial analysis concludes with sufficient

Agilferr@i’nlgﬁb klfbrpreééhﬁékaighﬂe of @stodimeft, cormected pprelsee blsd heasured
orm a nt

e a5 taeS e SPuPeETPkR bR iR IR LR L yer

thpeshoRNtaliics ammbcEISW|agaghe|n g;resmdﬁwaige ilhsadd ratie i helgw sgid lower

tlﬁ[gs\fl{)ﬂ% tﬁetququ‘%r ?%]agﬁéas&rrfo%etop Gt Qﬁrlf s% QKU@stabov@ﬁald hlgher

e view ng ang e canera.
thﬂmogir ‘eeémf:, theghxels: aewegasded %St’f@ll}mﬁﬁleteﬁ%@lﬂﬂ%nt& Spts %“d‘s tAb“y set
opsorpﬁe&e& g&%@ oy fﬁl%gf&%v@éxpg&@m\ﬁew A RighbrthiddRold aaRka are
ac

rieched from bei I N an0 %?Oafq%rgg ggﬁ) ; gr{a&og %%‘r@ﬁg%%éyﬁﬂﬁe of
eRBbgigicne ot the pfﬁ@ﬁ&dﬁ\ﬁtlpn)@edableas ercattd ddentifigng kdatians of such
%%C%?# beﬁ%ﬁ?f{oﬁé%c etygen areal hei ght/w dth which nust

P8%&r threshol d val ue, and bel ow a
hi gher threshold value. If said ratio is bel ow said

51 ;?1?@? il'i\ﬁﬁ%t%? ?n g)éal,rgﬁl@ oPhr ﬁhe?ge%ﬁqfrﬁﬂ%%ﬁqgclﬁﬁd Rer8 €ci®f”. Pixels

efacts. : ratio Is abv sai
CORSIGH A AP DIEHOLES 1S 4 prangr iR e ok PiRelal b 385t Fihgrein the
c&f&)fs:gfﬁ%} 1st§4r§ﬂiﬂfli for @i 16 &d @fdlﬁvwzlﬁd’tldre&ﬁbn a$ a aortineaitkadvest-east
not. fallin
PRSIt sPLOR R LT ipe 05 ot et B g s Bner fat n
agéicorta ibe nbrthmeﬁtthmest%am diractioms dlso gomprlamth@daag@hélso'fhe
Eibedl ent f L rc tﬂﬁis% SERYy A BYRRMA watof &BlgRidgifferent
CPEatEd”™ A

ocatlons of such’ rejecte sets of
du@ttmtr@tlielrihmb@ng mtg@lrdéresztl@nsr H@Wﬁ‘aftreéﬂ%ﬁw@s( Eehipcbiog reference

2&%1‘[1@% SONP FlaShdiCc el Pltdn YO exvigle, ibiide an Blixghtion as north,
onstitutin acha acter.is C te

sasihGis P HpA0ABoTe DI CoRBDBHRAAH o7y o pplemeit &
cBhpuicd pebghah r@xmePB et onahdse milesfoy cdmrtw’awtya ranasalysing routine
ng%\rlé?h 5 gr%%ngn gﬁtﬁlﬂe%vst ?oce‘o%nerllso%t s%ﬂle%qn tf%farp 0) ﬁ}o%lde% 1H§ht1f1cat10n
of connected pixels. In figure 1, the letter "¢’ is a connected set of pixels us1ng any rule
of connectivity. The letter ‘i’ comprises two sets of connected pixels, the stem and the
dot using any of the connectivity rules. The letters ‘t’ and ‘y’ comprises two sets of
connected pixels when using the four-way rule, while they are one set of connected
pixels when applying the eight-way rule. In figure 2 another example of connected
pixels forming words are illustrated. Figure 2 also illustrates the problem sometimes
encountered in OCR when deformations change the size of characters. According to an
aspect of the present invention such changed character heights may be rejected by said
test of said ratio of area/height/width as described above. Figure 3 depicts an example of
an image of text with a back ground making it difficult to distinguish pixels from the
background. Whenever such situations arise, it may be signalled back to users,
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addition to the north-south-west-east directions al so
conprise the diagonals. The denom nati ons of

walreoeasioens are nerely a conveni ent way of assPQRNOPQ006/000189

different directions rather than being actua
directions. However, directions related to a reference
system based on the flat bed7scanner platen for
exanpl e, provide an orientation as north, south etc.
porvidipg adjuswneetSdor etaatple of ssamter paoetare biertbaigmay, iuprass) the
qhﬁ'g %?g5bgggﬁggga program routine. Based on

e rules nnectivity, an analysing routine may
be progranmed, as known to a person skilled in the

wlallietn% thé hifIQMhISis 3BndlEtRE thdt as achagvprofudemﬂﬁemﬁdnmmh@ to be
n fiqgure

upft e Eefipeb irsr ieiog. sEtorierte SR BFESph B ine mage
uadarminvestigationds serched to tlentifygiossibiei todllines tA@oBilmomxarnple
?Q@Pg&ﬁneﬂ?{hggmg&%s ‘ffcrsttsgﬁ‘cﬁ B?ﬁéa%ﬂfetﬂst&ié??ﬁetwg&?co erlected

I ses two sets of connecte
piricke [The distanceis m@asmé Y] @puw Pixglseor sppge ketweraythe gennected

9&% %& sé%frct?ﬁ @)@ﬁ&tn%ﬁ 1ﬁ'a>iﬂﬁ1§11t/3hff[ﬁﬁ1@§@6ﬂél Bﬁhé Pfesent example of
ano

o
cEAAEEL e Peaiased AR SR Id T § DOREFaR Stroredthe s
ré’prédeﬁ@dﬂstlahmmemm ih pixefy oldl tRery-aeives theroustufeact! meadired

d&sﬁaélrcocsﬁ%ﬁ;e any /_L\E)g mittcon%p 13151%6{9)& rE){lﬁesfSA ﬁ:st ((ﬁstmct dlstance between
charaetats aml snotier s¢rangd éwtmbtahﬁm@rbehmeghvgdmlye lmetogram provides

16 Qs t%glu ernﬁﬁé feondd &F dadll bPsad d1st1nct distances. In this
s Fpert (s

ar ea scrl above. Figure 3 depjcts
r%a@néwdﬁwf@docfonawt@%g%ls Q?aytb@)%f‘teWI#(ﬁ 8ar @Egﬁregrné ARyjdirection
s%ﬁhé&ﬁn'tﬁe ki€ ehtityngiisddtifiabledol1pdtonl & chfsfblﬁ'lng o€ connected

d.
Yok teute bl Sotsdpsed iR e a feRate o pUipI e
eﬁ)b@ﬁnh@t of ﬂmqnmmlnmmneloeatmmm conneated pisels gprgopebable
v&g}% &%ﬁis{e@ifl 91 abtl«l,1 %né gﬁtﬂf%or eg?]tpﬁrogﬁtﬁg ok q‘he%@aglohbﬁsted in said

an 1| mag rovi

tahlé mambewpmpmedmﬁt ﬁhe Hist of rpiectgd @Hiei&id@ltgf@éﬁﬁth igial analysis as

deS @bl AboRL A‘i’@ PRGOS Hded & kj&taﬂﬁ@?&ﬁﬁveﬂ @fbﬁ[‘!idl@fhble In this
the i mage un nvestlggtlon .S sear .to identi

TR @Péelﬁté%sﬁm hrbweendpeations AGChagAciss i & S ih'sadd rable
%W@miuﬁg Atprébablel ward proidds o ditecion o thedestt dineeashs ecation on the

egg’rg%en p%oﬁglhlg Hoed gstls(cga}t ?ne?em 15:{8 dﬂ" gt}o%rlg ?eﬁét?ve to the

Space
ooonimmta: sxhtam ugeds As kmws taa p¢rsq>rsskplé¢d mrthe @rt,u the h)catlons listed in

s@%ﬁ@la'rﬁ%ﬂ%freﬁh('@%dr@iﬂ s/ h the present exanple of

e neasur 'di stances are assenbled in a
hi stogram where the x-axis represent di stance neasured

Th @fepzhiéﬁiei’ cRaifplk e eﬂlb@d‘im‘ént Sf thé pres@ntRhvedtioR,atiierpasmmsias in
agdmolngg %Hif:agllpg %lgqlg rgs? O &r&gﬁ{vbrs stk useéthg‘reg)(Xrln%ﬁa size of

connected pixels should also reﬂect that same characters in the same font set actually

have similar size. In this manner size and/or directions (i.e. height-width relationship of
characters) may be used to form homogeneity criteria providing a tool to further
increase the probable detection of words. In an example of embodiment of the present
invention, any known method of geometric sorting may be used to cluster connected
pixels, for example range searching algorithms. In yet another example of embodiment,
the relationship between height-width of clustered connected pixels is used to identify
the local text line direction for the probable word.
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characters, and another second distinct distance
bet ween words, the histogram provides to distinct
W@ loasm®12 epr esenti ng the count of each of sai BICT/NO2006/000189
di stinct distances. In this manner identified
connected pixels may be interlinked or clustered in
any direction searched in thg inage to identify any
identifiable collection or clustering of connected
pi xel s as bei ng probabl e words based on said distinct

AASHARGE Sn a]L}gEc?@f tﬁé %rﬁ iRfenfiR, %Gﬁrgn %Pﬂ‘exi lli‘ﬁ‘e iR pEsHably
on,
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s@cﬁ‘&hn ﬂfétiﬁﬁgelmldral@ef dipeabhs) ﬁsndwlﬁg %rdsl’hp%.ﬁlffbnﬁ abdlected
npar e

st _of re
o mﬁlelfse&ﬁe?wdt diehnelistEiee. A gl % S5hEERRnh Bt P pisent
iARyitiph peividebeailistng bistandidates tiej ety e linked togothettofidentify a text
1.said table. i this manner the relationship between
)cati ons of characters listed in an entry in said
tabl e representing a probable word provides a

Iﬂq P%téa%%ﬂﬁf‘ efboditent @P‘tﬁe i'egélt %ehﬁ@n |dﬁﬁ‘e’i&)bﬁﬂw@éis ih&1diteott to

resent proba cat.e erein
disgange Gharadenons W@rc}sar%\tlﬁeééo f<{9n¥¢yesaefg ifﬁ%féﬁg Bple, the
hemBtwide r&ﬁ@(\m shg)%ewmrcsmrsd( tédrected pitehemay be sd‘rh:d to identify
i

ons nsadta
pécg&%fﬁ lgng ggr slmov 221001 PFo ee\Ele?R% {1841],@% %chctm{x of ¥a1d text
linae present invention, other paraneters in addition to
di stance characterising characters and words are used.
For exanple, size of connected pixels should als i
Aasbrding toranaxasmircolemhodinatt of the RIeenEiaNgntiogne tes linked to

AR ¥t 1&’1@5 %ressioﬁ'eh ahd gfoaped {oFottitsxt BRITRE based 8 tiesicihatual
directi w dth rel.ations

it DA pes o i 8 TG AL B MG BRLFgP s f gppaiment
tgdf ft)ﬂs?;td’mgy ag theddlentidictl text hiaes dra dlteaas%ﬁastlgaecp rfobexalple by
.detection.o . G
IBYeégéﬂ{ngl anﬁl\?{) lﬂr’?’es g%]é;crg @a@ﬁ e? or?f‘ﬁ{eo me ?theccﬁgcoht*ﬁ%ous.
sorting may be used to cIuster connected pi xel s, for

ﬁéﬁ'@ﬂl 1ﬁu§t€a‘f@ﬁ%§tgﬁ1¥: ‘iﬁbﬁﬁ 1:(9)9&1&1& BB e)laﬁnpl@ bf aipddigent of present

I nent E ationshjp

m\éqnglﬁtl Rsgd R gpe 1@9%?%‘?‘6 aﬂaé 8 %é?*elamﬁdﬁ%iﬂg“ iR g ot gonnected
pﬂéﬁmérfsﬁuiuhg ch@geterst extf-lineo ittt ometiingcHaictdriion a text line may

ba d t of t
N
poynta imis impgeothaiohey beonsdSpaihe geoinetmicgldiransfoamaiion. Such selected

%i"?jt%la icz,%l?/rﬂ%@wgg%t;osg@/m%% qu ng the image in a

I'rections | owi ng words apart froma
selected word with said second distinct di stance, an

ﬁ?ﬁg@ Jﬁu&fat@s%%i'aﬂi%[g oﬁﬁesh@sﬁfol@ f(ﬁ%ﬂi aﬂdh‘ﬁ%lﬁsd: gébmetrlc morphing
oVi

t{@g@w&swl? HFoop ;s nqufaSp G (%aemeb dlment orfm}{eser‘fat 1nven§on The

morphing may be performed as known to a person skilled in the art. According to an

aspect of the present invention, any type of transformation may be used.

Figure 6 depicts a flow diagram illustrating a preferred example of embodiment of the
present invention in a computer program running in a computer system or in a processor
element comprised in a digital camera. An image 10 is communicated to a quality
measuring module 14. The purpose of the quality measuring module is to provide an
initial analysis of the image to assess if there is sufficient information in the image 10 to
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line. I'nyet another enbodiment of the present

i nvention, other paraneters in addition to distance
w@b@scastoer i sing words are used to identify saiBCT/NO2006/000189

candi dates. For exanple, the height-width relationship

bet ween clustered connected pixels nmay be sorted to

i dentify probable | ong words9providing a nore probabl e

identification of direction of said text |ines.

pexfarar e peprhetrieal temsfivphatiaf acerding) todin prssent invepiiens @pdescribed
aﬁ&‘é%&r@@t&rsca?@ gﬂogﬂtlﬁ§ drgg%elgc&t%nﬁpjcﬂ}%hﬁlgtaeﬁ%mbﬂﬁﬁﬁ) adjust

are sor

%% formtext block E‘é ﬂi
pahaeierstoigarovgitke iky gﬁﬂl}e poage 1 if negesspy- i ggesho module
1 P&RFvEL plafBrelBoR RS Qbag @Kﬁﬁ@d}rﬁl@ﬁro@[ﬂi@@a Bﬁmhp 12 b the image
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dgslgﬁg?dgﬁaﬂo@g olggnufll:ed%%rng?c%ed o#lkéi?r%f gafnﬁér %c? ér%d 403§ id ﬁﬁﬁﬁlerlg

an exa present
Mauuentd ldmufsa§m1m¢pmn@e¢ pigelsree eonds Whide madylsdp isgpstering

c&{r@fﬂeg?&eﬁ t@p&ﬂ{aa;)gég\tf § af @éscﬁ@élf‘ﬁfotvgcb ¥€fhém module 16 and 19

constitutin ers, s I nes n t
a@@ﬂﬁ%‘i‘é‘r‘%ﬁg‘i‘? the prodyle 8 r%owawg@éqnﬂﬁﬁeé%gﬁago words! Results
fﬂoﬁi BE SERidERy dRede ebmeiaidatddi Haek t@the qualityendasaing medse 14

B S b A A8 B Rl wors
asr @nmauiedediiroin modds &8 ta modilg ai @rmmdlﬂg émk@g »f Words to
cﬁﬁc{uﬁ’a%é {e% fiftes a%g &5k %R@Je REHASReh cﬁé&k‘f@d’ydoe%gformed in

geone nor p transf or rratl on acco J?
odule 23.

mduhe)&ﬂmmeh @onmmty@tq&é@ﬁt-lmp cpdidatey toj W@Wfﬂiﬁcm

(?H;&%%‘eo@g}ét'iﬁ}é ggop&fcﬁﬁfeﬁﬁﬁlaﬁfélskﬁmtle Q%’ 1sq>r§ﬁﬂﬁtgrfoﬁkxalrﬂ1ﬁtdstaff-
0 n aspect of .t

lings asfleperiped é‘HS)V‘W‘&L} agey L AT PAGRIG Af ﬁ%@%‘&gﬁg’é’admm

pF(b\gst% hodlgppe bsmpnﬁhgalndjdagdamptidnm"[tem fongxample based on

Leﬁg? g%oq%ﬁarlg})@’%t u@&? %q:h I%gen(l)flmtlgé THE 9§8ﬂ1twnt ana1%s1s 23

uter amrunn ng In
pa;qxsdesrtmrolcqus 26 that mcsmimn@l ‘@rﬂe decuragnd Ms@etﬂz ﬁvhﬁre fe module 25

eQirQ%tg e g‘é@ﬁ@ﬁf in e 11'113%@?0 8t ds %s@@f@ﬁéﬁtﬁ?'tﬁﬂsfbﬁm@mn points 27,
neasu le 14. The

ag dascrlbw shoere e 8 ot %Pg‘%ﬁ’fa@ n Troghfi2g outputiing the

tﬁlﬂgoﬁﬁécﬁmﬁgetZDe})vﬁféﬁgﬁcdrﬁm?gﬁaﬁé td T}n OOR progmnsay Kriowinan ta

i nfor in e i mage toperformthe geonetrical

PErSaR s F(IHTHl B§Ataccording to the present invention, as

descri bed above. Paraneters are stored in a storage

f%ccgﬁf [ingto. ) tﬁé Pférs&l\f Ill‘NGﬂ&O? (ﬁ?o?rﬁfep ldit th}ﬁ?ﬁ ﬁﬁﬁ? /S Uéxtrecteidoto pr(]:c)v1de

str@xgh@zggjrgarallph text n@gmgvldmggggméehable reco gn1t1on of text in OCR
programs with no a priori knowledge of images, or by a priori geometrical modelling of

deformations. A computer program executing the steps of a method according to the
present invention may be incorporated in a standard OCR program running ina
computer system or programmable device receiving images of documents from an
attached scanner, or from a digital camera transferring said images to said computer
system, for example via wire transfer, or via wireless communication such as Bluetooth,
for example. According to another embodiment of the present invention, said method
may be executed in a program or programmable device running in such a processor
element comprised in said camera. According to yet another embodiment of the present
invention, said method may be implemented as an ASIC (Application Specific



11 receives paraneters fromthe storage | ocation 15

providing a bitmap 12 of the inmage 10 with reduced
WwWoi0sa230085 known to a person skilled in the arpCT/KDe0o06/000189

bitmap 12 is comunicated to the nodul e 13 providing

an identification of connected pixels, as described

above. ldentified connected(gixels are anal ysed and

sorted in nodule 17. Mdul e 19 identifies single

Inté‘%i’ﬁt@@ eiRiP bRl ANRrsbh Mlddgn @E@éﬂ % 88igdifl camera or in any

ust eri ng connect ed plxels to probabl e words as
anfies dyRasiPUuEat. Seis Hatal R ATBAL P T CRARCd &1 mbile
telephomB) ok ey itleit t9pé bEmObIlIvarelbSs Wee¥iudpmenta consi st ency
check of words. Results fromthe consistency check is
communi cat ed back to the quality nmeasuring nodul e 14
resulting in a possible adjustnent of paraneters
stored in the storage |location 15. Wrds are
conmuni cated fromnodule 18 to nodule 2 1 providing
l'i nking of words to candidate text-lines as described
above. A consistency check may be perforned in nodul e
20 whi ch communi cates text-line candi dates to docunent
anal ysis nodul e 23. On basis of the inmage 10, docunent
anal ysis nodule 23 is providing for exanple stafflines
as descri bed above in the image 10. An exanpl e of
alternative enbodi nent provides a nodul e 24 conpri sing
a nodel description of text, for exanple based on
know edge about fonts that are used in the present
i mge. The docunent anal ysis 23 provides text bl ocks
26 that is conbined with docunent |ayout 22, where
nodul e 25 extracts the geonetry in the image 10 t hat
is used to identify transformati on points 27, as
descri bed above. The actual transformation is
performed in nodul e 28 outputting the transforned
i mage 29, which is comunicated to an OCR program as
known to a person skilled in the art. According to the
present invention, deforned text |ines nay be
corrected to provide straight and parallel text lines
providing nore reliable recognition of text in OCR
progranms with no a priori know edge of inmages, or by a
priori geonetrical nodelling of deformations. A
comput er program executing the steps of a nethod
according to the present invention nmay be incorporated
in a standard OCR programrunning in a conmputer system
or programmabl e devi ce receiving i nages of docunents
froman attached scanner, or froma digital canera
transferring said i nages to said conputer
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system for exanple via wire transfer, or via wreless
comruni cati on such as Bluetooth, for exanple.

w@ewonsionzy t o anot her enbodi nent of the presenPCT/NO2006/000189
i nvention, said nethod may be executed in a program or
programmabl e device running in such a processor
el ement conprised in said mera. According to yet
anot her enbodi nent of the present invention, said

C g;ahpdmmgy: be i nmpl emented as an ASIC (Application

egrated Gircuit), as known to a person
skilled in the art, in a digital canera or in any
1. anot her type of equipnent. Said digital camera may be

i.mpl enmented.in . a nobile telephon t :
MGt EEREp L e ol RN e ARprRIATEx(BiREarching
texiviihdwad shidrimges wetprisial ther epsfaby mat i on of def or med

i mage conprising text by searching text-lines in said

I mage, conprising the steps of: a) performn .

iai p¢r§¢m§n&mym1%3 epalgyia foealuaty if these qngu@n‘&%b’ﬁfge structures in

t eX kil ikiBoeStb ipeBbHA 8Sd tAngRimatiolge to perform sai d

transfornmation, b) identify connected pixels probably

form ng characters, words and searching said probable

dhai@atifr cnneaedisixtis pratmbly foymingahsfaoters ioods godisparghing said

related. to,text-1|ij , do 1] aSha ;

con tRRL YAkt WAER ity R mRtiof pEil ACla LT s,

on swaffdites ansitdlarelesntsgonstitating # difedtionof syd fexd-linghge

or a part of an inmage conprising text to an inmage

where the text Iines,are,straiwg?g and parallel. 2 ¢

Bt hatedancaiddrangiorpationpoines, yistorapne th;ipfags i pyrt of an

f ur 4Rase GRS 8L t8Anamagy wheredlie weniigs tekstpight ksd parallel.

verify that said connected pixels are consistent in

size, shape and relative position wth text. 3. Mthod
2.according to claim1l1, wherein said step a) further

|3 9 ' | P iRh¥ 8h anaWdiflof

MEREPiCsS i EUTRALL A SSiP ) SOORD EbRPRE h
copitectdd pizalotouteriéh thef said Fenneaigd Pixels argeoRpbtiend B‘F%I'is%pet pd
relatitd MstionNoRk &ixh said step a) further conprising

nmeasuri ng connected pixels providing a rati o between

areal/ hei ght/w dth of each of said connected

3.
Method according to claim 1, wherein said step a) further comprising comparing heights
of connected pixels with a predefined threshold level identifying a minimum pixel

resolution of said image.

4.

Method according to claim 1, wherein said step a) further comprising measuring
connected pixels providing a ratio between area/height/width of each of said connected
pixels, and providing a comparison of said measured ratio with a predefined lower
threshold level and a higher threshold level, rejecting connected pixels having said ratio
outside the range defined by said lower and higher threshold levels.

5.

Method according to claim 1, wherein said step b) further comprising measuring
distances between connected pixels providing a first distinct distance related to spacing
between characters, and a second distinct distance related to spacing between words.
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pi xel s, and providing a conparison of said neasured
ratio wwth a predefined | ower threshold | evel and a
whe@keasoothr eshol d | evel, rejecting connected pPEENS2006/000189
having said ratio outside the range defined by said
| ower and hi gher threshold levels. 5. Method according
to claiml, wherein said st b) further conprising
nmeasuri ng di stances between tonnected pi xels providing
a first distinct distance related to spaci ng between
characters, and a second distinct distance related to
6. spaci ng between words. 6. Method according to claims5,
Mektibdt 386 dGRT el a8 fithes t@npiign€ olnstethe doriextet pixebr foimipg
gr bablg%gnr S baag%non sal d f%ﬁs&:1§%u% cond di stinct
ProgaRlp Jypeeisoasec Of At AR B°qPA G sPBCLSRE™E  f ur t her
conprising clustering said connected pixels by
geonetric sorting. 8 Method according to claimb5,
“further conprising identifying a direction of said
Metlgdt dccerdingsa furhies compusing FhgteEpe 2R Femtssts msels by
ge Ratli€cdiing. the direction of a local textline on a
ocation on the text-line wherein said clustering of
sai d connected pixels are |located. 9. Method according
g.to claim8, further conprising sorting said |ocal text
line directions into L] . '
Mehefreiotdis S S thrmpliPRE RATBIng PR ftptAaRtex:
linecizsediom gaid olustesingod corngeted pixelorfleqtinigibe disatiopof afpal text-
1111%7 8{% g 13&&81? oHXhét%gtt—ﬁﬁkgwfi&éah;tard'ulﬁiétaiﬂg%f%id%ﬁﬁéd@eq pixels are
etween clustered connected pixels, and using said
logatsdlg words as basis for sorting said |ocal text line
directions. 1 1 . Systeminplenented in a programable
conmput er system or device for geonetrica

‘transformati on of deforned inage conprising text, by
Ma&hed adtording exdlaibi 8iefarther comiptisingmguingseiddosal itexg line directions

into text lines based on said second distinct distance spacing said words.

10.

Method according to claim 9, further comprising identifying long words by sorting
height-width relationship between clustered connected pixels, and using said long words
as basis for sorting said local text line directions.

11.
System implemented in a programmable computer system or device for geometrical
transformation of deformed image comprising text, by searching text-lines in said

image, comprising:

d) aprogram module performing an initial analysis to evaluate if there is enough
text-like structures in said image to perform said transformation,

e) aprogram module identify connected pixels probably forming characters, words
and searching said probable characters, words to identify transformation points,
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d) a program nodule performng an initial analysis to
evaluate if there is enough text-like structures in

wa@ adod/1300eye to perform said transformation, e)PEI/NO2006/000189
program nodul e i dentify connected pixels probably
form ng characters, words and searching said probable
characters, words to |dent|{3y transformati on points,f)
based on said transformatiof points, a program modul e

'fi bds8aSh gﬁlmtfégsfoﬂﬁaﬁdfﬁ&%t@ la FroP@hd m@ﬁul@ﬁ‘s ﬂréfﬁftﬁnung the

rising text to an i nage,where the text
str an@mor amartmi @R Anage COI@PHSQ%%H;P&&&@F‘%‘? WBenghecﬁeé{ ﬁﬁ‘es are
11, sheki@ind paaiiel. nodul e d) further conprises an
anal ysis of connected pixels to verify that said
connected pi xels are consistent in size, shape and
12relative position with text. 13. System according to

Sysctgxﬁp @}o]r&mg gfaﬁrklril fx"h FRAI Bodle ti}‘fﬂrﬁ‘x%f céiRpiel 88 analysis of

arin connected pl xe
conreeigd i owmésthet w#id eqnapcted amelsrc\y@ wssft%t i Hemehaneand

rel&t?s%‘ﬂo%fhoﬁ'?m&fteﬁa' d i mage. 14. System according to
11, wherein said nodule d) further conprises

nmeasuri ng connected pixels providing a rati o between
13area/height/mﬁdth of each of said connected pixels,

sy§Btdinesn mat” PpeliQGpde FRaRs Eﬁﬂgﬁg Bl
hei;ghtself eohmkcted\pikels wisthaqrrédegined Hresbpkideyslidsnsilyag p sggnimum
pu%@k%dﬁﬁB re%ﬁaﬁg the range defined by said | ower and

er t evels. 15. System according to claim
11, wherein said nodule e) further conprises neasuring
14di stances between connected pixels providing a first

YRR AEORINE T s SR SOPRRE PRy CaPrjes mogsprins
coffitdixdie prosting\ raii. belx@een&y@t/lmrgtabfadﬂmf@ch of said¢gnnected
puaei%1 ﬁﬂé\l\@ Sroglcﬁni Icgmpﬁoi?#ﬁh%f fsédﬁtngk%%lllrg&’ \j\ﬂgfro' \gﬁﬁ a géd%ﬁﬁédslglgler
thifesiradd lean]cm)sl@lughprdhrgshqig tevgl, gqggmy@g§onnected pixels avmg sa1d ratio
outside the range defined by said lower and higher threshold levels.

15.

System according to claim 11, wherein said module e) further comprises measuring
distances between connected pixels providing a first distinct distance related to spacing
between characters, and a second distinct distance related to spacing between words.

16.

System according to claim 15, wherein said module further comprises clustering
connected pixels forming probable words based on said first and second distinct
distances.

17.
System according to claim 16, wherein said module further comprises clustering said
connected pixels by geometric sorting.
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17. System according to claim 16, wherein said nodul e

further conprises clustering said connected pixels by
w@e@agswilr sorting.18. System according to cl aP@T/NB2006/000189

further conprising identifying a |ocal text line

di rection based on said clustering of connected pixels

reflecting the direction Ofmﬁ idtext line on a

| ocation on said text line erein said clustering of

18ai d connected pixels are |ocated. 19. System

according t | ai m.1 wher ei n, sai.d nodul e further
S PR riing §p fafip Ty oemprbisgiosn Rgnirecal fomgng diestion
basest bn [shid ebustraing abf conated Iﬁm@mﬂedi@tthﬂ direcdio‘ﬁto[ﬁ R&iE text line on a
j j to, C
% er e(?}gsag(gjfegt iri\r%?rjﬁﬁere u P%Cﬁeg&grgﬂﬁz&cs eé%?dr ¥ lifglﬁ Greljlff FRjed-
words by sorting height-width rel ati onshl ps between
clustered connected pixels, and using said | ong words

gs basis for sorting said |local text line directions.
1. System according to claim1l, wherein said nodule

SyBterh acdonding waairm $8SNl$dr€lﬂ%bidﬁﬁodiﬁ@flﬁfthlef csiaprikel Bbrdih@kaid local

teQﬁlzrhﬁ%/ qcﬂr z:lué n{ Gl “rg %tg%%ial d IC%H g?chcﬁ%é}sémce spacing said

wershpr i si ng progrannable deV|ce executing program for
geonetrical transformation of deformed inmage
conprising text, by searching text-lines in said

2Qmage conprising: g) a program nodul e perform ng an

Sj'sltm:ﬁ a@dorcaﬁgwaaﬁn 19, Vﬁf{siléxﬁ %Iuﬁ méduﬁ@ﬁmef SorSRRe 'ﬂientafymg long

%xh $ ifr t ur N i mage perform sa
Wb Y b e eisHe i B elaPer Pt b sompocienpelsetnd
ugpigsslidlopg stwads gs Hasis fongriddpgadd loeslsextifiedireatichs.
searching said probable characters, words to identify
transformati on points, i) based on said transformation
21|ooi nts, a programnodule is transformng the image or

S}%tdih@ ﬁécoﬁﬁn@fb 10RO €1, GPHERLih §!uﬁgn d)tfﬁftﬁ%} dé)gﬁgﬁeél‘ﬁgﬁa%ng users

8 ;(lt afnes are_ straig paral
1f said initial analysis concludes that sald 1mage comprlse insufficient information.

22.

Digital Camera comprising programmable device executing program for geometrical
transformation of deformed image comprising text, by searching text-lines in said
image, comprising:

g) aprogram module performing an initial analysis to evaluate if there is enough
text-like structures in said image to perform said transformation,

h) aprogram module identify connected pixels probably forming characters, words
and searching said probable characters, words to identify transformation points,

i) based on said transformation points, a program module is transforming the
image or a part of an image comprising text to an image where the text lines are
straight and parallel.
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Digital Canera according to claim22, wherein said

nmodul e g) further conprises an anal ysis of connected
w@rooel1300tD verify that said connected pixels aP€I/NO2006/000189

consi stent in size, shape and relative position with

text. 24. Digital Canera according to claim 22,

wherein said nodul e Q) furtﬂfr conpri ses conpari ng

hei ght s of connected pixelsw th a predefined

threshol d | evel identifying a mninmm pixel resolution

‘of said image, 25. Digital Camera according to claim
Digital CameracicRotgEedo ehim %2. yhewety Floé\b‘ﬁ;ﬁg' T GRLBYSSS 38
andH SR fledié ik 6ls B Porifglitng saidcahnetddaiiveie are consistent in size,

areal hei ght/w dt h .of each of said connected pixels,
ﬁ“@ﬁ&”ﬁ#@@ &ﬁﬁﬁmﬁngﬂﬁﬁﬁf?son of said neasured ratio with

a predefined | ower threshold | evel and a hi gher

threshold I evel, rejecting connected pixels having

said ratio outside the range defined by said | ower and
24hi gher threshold levels. 26. Digital Canera according

DL ELAE 2Pty bbb ot e v

: ! ! Vi i n

compRAREte ol SEBRoarLPaREe Hed Beudieg sl BL el o

miSRafmApixel fsolafich of setmagedi stinct distance related to
spaci hg between words. 27. Digital Canera according to

cl ai m 26, wherein said nodule further conprises
25cl ustering connected pixels form ng probabl e words

oL AR M i st

meastiizconneqterbpixels BEIARS 2 satisRAW PSS 2B plegpeh of said

coRetRld _i)kl:\ls,?.ﬁ@ ml-‘ﬂv!idiﬁ g @61]Tcnbﬁlﬁlsoﬁ%f s&dd ghdasiire@aatiy with a predefined
accor di o, ¢l aim 26, rther conprising ident.

o O LR o5 LR P AET Y Hawng

saidfratooutsids b mhgedefined by egitlilowertind highee tresholdlevelai d

text line on a location on said text |line wherein said

clustering of said connected pixels
26.

Digital Camera according to claim 22, wherein said module h) further comprises

=Y

measuring distances between connected pixels providing a first distinct distance related
to spacing between characters, and a second distinct distance related to spacing between
words.

27.

Digital Camera according to claim 26, wherein said module further comprises clustering
connected pixels forming probable words based on said first and second distinct
distances.

28.
Digital Camera according to claim 27, wherein said module further comprises clustering
said connected pixels by geometric sorting.
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5 are |located. 30. Digital Canera according to claim
29, wherein said nodule further conprises sorting said
wo omali3doext |ine directions into text |ines baBedNOR006/000189
sai d second distinct distance o spacing said words.
31. Digital Canmera according to claim 30, wherein said
nmodul e further conprises id i fying | ong words by
sorting height-wi dth rel ati onshi ps between clustered s
2¢onnected pixels, and using said |long words as basis

for sorting said |local text line directions, 32. )
Digitg} é%me‘éég%qr ng 8]%8? 1§ gther comprising ideriiging adgeal text line
direptinh basg)l thMstﬁﬁmfgsmﬁcﬁd?iﬁlQEde@tiﬁgsﬁé Yirkétionadfdaid
- 1| S|.S C es .2 | I (o rse .
ek RO g A0 P ST 1R 5 pines

argfateli ¢ Integrated Circuit) conprising el ectronic
circuit nmeans for 5 geonetrical transformation of

def orned i mage conprising text, by searching
ext-lines in said inage, conprising: j) electronic
Digﬁtaml ar?exﬁafaafﬁmg Itd Elafth 29, @ﬁer{si‘ﬁ' sﬁidlaihﬁ@tﬂ@thﬁ'ﬁief cdfiprises sorting
j ere i.s enou ext-li stryctures. in
sof OB Yoo plroiabpa TOT % boSrd phssidsroond disdegt distance
spetig saidmiozdci rcuit nmeans identifying connected pixels
probably form ng characters, words and searchi ng said

probabl e characters, words to identify transformtion
3lpoints, 5 1) based on said transformation points,

DT Qo RS ol Do, Wherl AR RO UG furloFe iR
idgiSing Jons Words Dy Pertiog heiehiividihdclaonshins betwpen Algsterod
coanetsdipings,tandaisaigraidIon yMverdsiag basts threbR Bl sl 16 itdxt Wb
difeghs. 1) further conprises

32.

Digital Camera according to claim 11, wherein said module g) further comprises
signaling users if said initial analysis concludes that said image comprise insufficient
information.

33.

ASIC (Application Specific Integrated Circuit) comprising electronic circuit means for
geometrical transformation of deformed image comprising text, by searching text-lines
in said image, comprising:

j) electronic circuit means performing an initial analysis to evaluate if there is
enough text-like structures in said image to perform said transformation,

k) electronic circuit means identifying connected pixels probably forming
characters, words and searching said probable characters, words to identify
transformation points,

I) based on said transformation points, electronic circuit means is transforming the
image or a part of an image comprising text to an image where the text lines are
straight and parallel.
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an anal ysis of connected pixels to verify that said
connected pixels are consistent in size, shape and
WO edoatidope2 position with text. 35. ASIC accor di PgI/NO2006/000189
claim 33, wherein said electronic circuit neans j )
further conprises conparing heights of connected
pi xels with a predefined thrgshold |evel identifying a
m ni mum pi xel resolution of said imge. 36. ASIC
according to claim 33, wherein said electronic circuit
sgeans j ) further conprises measuring connected pixels
providing a ratio between area/hejght/w dth of each of
ASEE dcesading e eldim PRevkereiasgidmiesirodicrairenit susaps) ifedier gpmprises

af Bl sri@e@fsctéhﬁécté@fnbcels% %h@ tm%atafcbﬂﬁ&téd s hiercBafiabAt in
Iev l evel, rejecting

Sl&%r‘? @g 81%%0%% Wﬁﬁé‘?ﬂd rati o outside the range

defined by said | ower and higher threshold | evels. 37.

SI C according to claim 33, wherein said electronic

Circuit neans k) further conprises neasuring di stances
ASEE veendipg tmelaine 33 pivietia spideldotiioniy carchiit meanglj) esther tcomprises
OhBRRITIE O HnldedRach M MRahd M AELFIcT ABMifSing o
mjgjiyan pixgl repdpidomelcdidimiget o cl ai m 37, wherein said

el ectronic circuit neans further conprises clustering
3gonnect ed pi xels form ng probabl e words based on said

irst and second distinct distances. 39. ASIC
ASEC taccﬂbirdig g toclainaBR) BBereintseidailoriwaictiehit aietionj) Curthdr caimprises

S

nﬁ?ﬁ@ﬁlg gﬁﬁ&%d rng‘gP @fo%?cti{lg ) ﬁﬁloj%:lt\g%g] agéaghqurﬂgﬁﬁih c& each of said

cmctnd Welm@i promiding @ C@nmnsp@ of si¢ meguiired m@an’@th a predefined

1w ttiﬁ@ihoﬁ?ﬁ%l‘ a'iﬁsa H1§i€é?ttﬁ1’ééﬂoﬁgle@ell Féﬁ@:ltmé ‘é&ﬁnelcieﬁgnxels having
direction tering cdonnect e

)
sqigt R@é}osqué%lqiee@ﬁrﬁg%et% n%# Pﬁé%%l Imesnng mgaelt Gyasheldevelyy a
| ocation on said text [ine wherein said clustering of
3§aid connected pixels are | ocat ed.

ASIC according to claim 33, wherein said electronic circuit means k) further comprises

measuring distances between connected pixels providing a first distinct distance related

to spacing between characters, and a second distinct distance related to spacing between
words.

38.

ASIC according to claim 37, wherein said electronic circuit means further comprises
clustering connected pixels forming probable words based on said first and second
distinct distances.

39,
ASIC according to claim 38, wherein said electronic circuit means further comprises
clustering said connected pixels by geometric sorting.

40,
ASIC according to claim 37, wherein said electronic circuit means further comprises
identifying a local text line direction based on said clustering of connected pixels
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41. ASIC according to claim40, wherein said

el ectronic circuit neans further conprises sorting
w@adod/1Benl text [ine directions into text |inPGT/NO3@d/000189

on said second distinct distance spacing said words.

42. ASIC according to claim4l, wherein said

el ectronic circuit nmeans furgher conprises identifying

| ong words by sorting height-wi dth rel ati onshi ps

refl6diBRe GiréttioR 0B Baid eEXI Eiat 66 a Pooatibs on asid tersiling véwiain said
| ong mq;ds as basis for sorting said |local text line

S
clygtering 9 ogﬁ%qcoﬁl%‘?a%is?lédﬁgﬁe P to clai m 33, wherein
said electronic circuit nmeans j) further conprises
4fignaling users if said initial analysis concludes
‘hat sai d i mage conprise insufficient information. 44,
ASED adoording tol daisn 4@ ayhesjnspfslecteRifGHIYf H’&ﬂ%%:%ﬁ‘hﬁ rmRg}ses
so@gggﬁd feanedi 1M diRkcebiyiffodextihedBased on séidtsecad distinct

) acter Recogni.tion System conprising said nethod
digienes WAL ddn 1 to 10. 46. Optical Character

Recogni ti on System conprising said system according to
4 laim1ll to 21. 47. Optical Character Recognition

ystem conprising said ASI C according to clajm33 to .
ASIC according to claim 41, wherein said electronic circuit means further comprises

identifying long words by sorting height-width relationships between clustered
connected pixels, and using said long words as basis for sorting said local text line

directions.

43.
ASIC according to claim 33, wherein said electronic circuit means j) further comprises
signaling users if said initial analysis concludes that said image comprise insufficient

information.

44,
Mobile wireless user equipment comprising said Digital Camera according to claim 22
to 32.

45.
Optical Character Recognition System comprising said method according to claim 1to
10.

46.
Optical Character Recognition System comprising said system according to claim 11 to
21.

47.
Optical Character Recognition System comprising said ASIC according to claim 33 to
43.



