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PHOTOGRAPHI C DOCUMENT | MAG NG SYSTEM SPECI FI CATI ON
Field An apparatus and nethod for processing a
W@ ap@boe@ds i mage and, nore particularly, for prBCEES200§027041

a captured i mage conprising a docunent. Background

Figure 1-A is a block diagram depicting typical

conponents of a scanner. A scanner is typically used

to capture an i mage of a document 110. A docunent 110

is placed on the scanner pI ate 112. A scan head 120,

across the decument 1MMI gure 1A dep| cts

only a two di nensional view, the scan head 120 may
nove across the document in both the direction
Field | ystrat ed by arrow 114 and in a direction orthogonal

to A:hea;;i%crwtenandJraethBhefdvppno@abslﬁglkésxfatpmveaz%égac 4HES more
ected from

parts e 5 pEip=R g ERe P LEee Gandilad Seman e

nsitive capacitive elenents. Wien light is
i ncident on the photosensitive elenments of the CCD
124Figutmig>eisia;bloch|{nﬁagta'rmd@pidtmg typicahcomgooantsfoftehecanner. A

f
scalih 50 WG BT Baprurd 38 UGS %ﬁ%@lﬁ&?@g 1§ o Ao dpgument
11Q & Plﬂcﬁﬂe‘éﬂ tﬂa)e tSeanNeit @I@ée th20f Al $GaTt ea@.@&nwlajﬁhtlﬁegenerally

corh@ﬁsﬂéﬁcbf\éfh @b@dsmrwosw@séemm aM8ra %hé?g@bbmeﬂ%éﬁéb ("CCD")
Ccor

124,35 Biteedpst A aBftment B0 AlRuoRTulia T Bdesicts oMy a two

dimenstonaérem, ithe scapdeati 129 wagmotes aviossthemocomentén both the
dlreednl'éﬁqms%rat @%é/agﬁb\%% 11‘ %niﬁté %Weeﬁcﬁg%ﬁﬂ%gx?lt lg‘)e%he document

capacl
11(@ i ghe thwaifsybmtemﬂ%%f%qusaﬁéagbgtetflgctﬁdg‘rctra|dqcpmgnt 110 onto a

ccgom@arte@cb?QuA% Ae!f@nccimwrﬁ&ﬂeaSQs @th»fdla‘r‘r?éﬁ&ém array of
ph(gna oq. i nfornati on

n
B3t cSRacivecpemante: Whes Tabibapgaeal andhedimotesensitive
elemehty roft then CEH b4 stohaagk iig ﬂnabmaw iA48. daﬂneum giegidn of the

serh@bRAL OBnief8eT, P SSERUnEY of BhARESRlsplileq win e
phqjg%ensnta@e capaciie gmmntags malraéedetcert@ intansityeof light incident on

thel r@%%%%?d%%@n@%ﬁeh}%gg&@?rﬁgamw péﬁo@um%hf?ﬁgly thle image

is E%J?lti‘—i'l’ SENBING e '@Eﬁ@'tXBOf Aﬂc'aﬁm é'&]:‘ sﬁ}bgi%tréﬁpec'“ve
phat@geradi tl\& @agatml/e celertentsraya bearnpky tthe f lensents ghtThe analog

mforr‘?‘nf klgﬁtpergdﬂéeodn@ the photosensitive capacitive elements is converted to
digital information by an analog-to-digital (A/D) converter 130. An A/D converter
130 may convert the analog information received from CCD 124 in either a serial
or parallel manner. The convereted digital information may be stored in memory
140. The digital information is then processed by a processor 150 according to
control software stored in ROM 180. The user may control scanning parameters
via user interface 170 and the scanned image is outputted through output port
160.

A block diagram of a digital camera is depicted in Figure 1B. An optical
subsystem 122 of a digital camera may be used to focus light reflected from a
document 110 onto a CCD 124, much as in the scanner. In other digital cameras,
devices other than a CCD are used to capture the light reflected from the image,
such as CMOS sensors. In the context of a digital camera, as opposed to a
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docunent 110 onto a CCD 124, nuch as in the scanner.

In other digital caneras, devices other than a CCD are
waisedoraotapt ure the light reflected fromthe POBEYS2005/027041

such as CMOS sensors. In the context of a digital

canmera, as opposed to ascanner, the optical subsystem

122 is not noved al ong the surface of the docunent, as

in a scanner. Rather, in a digital camera, the optl cal

scanyier ethel Lptical @aagysaéﬂny 12bald @arvoved haloeg et stdaddiedf the

o QEhER s 3 Srbrc REHTE Iy o PR R e RSP LR 122 i
gerferbly biatiodaryanith esspesy taatheocoljectlisgch aseddod@anentato be imaged.

In Qéél%nStbgalgftéF@QHeﬁéié’ﬁaa%ﬁggﬁagﬂ %%p'iﬁ?é?ﬁ%% f h-based cameras

mages
ma%)@éﬁﬁ) @ '.%w as are general |y nmore portable than
scapafietas | Bfféldds@hmeantbeé‘ma S §®%Hbfsﬁ for capturing

doq ety Graged S afed TGPOBS T SHFTaPe GBMeES 2jF generally more
portatrg¢isan Beanrsaranrierasiditidonvbeeayse Beanrsas séquiserarcaptured image
to t?ér ‘ﬁ%tcsa o‘# tf\%'scc%héteéla r%JamaeQ‘és %?@Egé,ptﬂg otflagghlﬁﬂgr?gvlder array

an or exa
of mmﬁsr thm\ssv%mr}eraheﬁowr/ﬁg thecusreioh Captrpg aeetes diffignities in

lmé“dé”@bbﬂu@lﬂé e e ABE dxist Wk rL&'lﬂge‘é 5BaffANNE0R - exafple, light
dition, use of . a canera mbro uc

coriiiass YAy MICRAREN AegTpeRlCGR e IATS Conpltions ae generally
corgrutledas sbhanexrsgl la anfdlttdne usarafraacdrakadt inteduces hﬁagemmortlons

wh{cnemgf Q mﬁgﬁﬁ%nt\{aﬁ oug \fé?% e%cg[]gh atssthg @%@%ﬁ rcgéﬂwé&erelative

to tshet uaa@@, the erfs ased)rbyctha/@anmafm itsndistanieer from the image,
whét%? WS- mE@E%élﬁan'@ea %%ﬂﬁﬁafnt% 'shtbéfe'a én @Métnar eGARQCSurface

S%e Et ance w docunent to be
ﬂ@@ééac 1Pe U§Pc§ ?.ssﬁgn%rout 8ES §JnRYIRPISFapreLead; at a fixed
dIS&‘h&Gl’fﬂj’rﬁ a dbeurpént ©, b& imaged ethiesé dlistortions dppet génerally occur
(ﬁ thod for capturing I mages of docunents that
in Sl(fta P eés the advantages of caneras over scanners, Yyet
r edUleerefaraea dieetliaxigts farsamappaatusdamy n’t&-ib@djforr@pturing images
of & E théﬁﬂﬁ’éey ke 8d¢aNTEE8s g?’ cQﬂﬁ?&@?véPsc?arﬁm‘é?Q']ﬁert reduces

appar at us” an rocessi’n
thecchfﬁ'PHF'éé Hrﬂ"'sﬁj‘ée@ Mtcat%ﬁﬁ}g deaurgent;i Meged V(h%éLﬁ?é‘Fﬁr aaﬁSeOPPOSEd
to dles@iridped. I n one enbodi nent, the apparatus conprises
a stationary canera, which is utilized to capture the
i maged docunent. I n another enbodi nent, a
Briefdpurstretry onary canera is utilized to capture the

' ”‘Wﬁ% gQFé{UE%E méefho¥Sbr ﬁﬂ%e'%@f é‘%ﬁpfd?‘?&‘ynaﬁ‘e R4t Qnprises

eSS|ng a captured | mage

an d'H@H?é’nt asymsntsaee tdrscebegds on dl”@t iangRedmeny A apparatus

corhpB&RSa stationary camera, which is utilized to capture the imaged document.
In another embodiment, a non-stationary camera is utilized to capture the imaged
documents. In yet another embodiment, a method for processing a captured
image that includes a document comprises the steps of distinguishing an imaged
document from its background, adjusting the captured image to reduce distortions
created from use of a camera and properly orienting the document.

Brief Description of the Drawings
Fig. 1A depicts a prior art document scanner.
Fig. 1B depicts a prior art digital camera.
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docunent fromits background, adjusting the captured

i mge to reduce distortions created fromuse of a
wa@200602600d properly orienting the docunment. Br@¢E1S2005/027041

Description of the Drawi ngs Fig. 1A depicts a prior

art docunent scanner. Fig. 1B depicts a prior art

digital camera.Fig. 2 depicts a general flowchart of a

met hod for processing a capBured inage. Fig. 3 depicts

a frigvnehddictofa geneReflonehai dreniméthod foEpRSsEsEMg a captured
processing a captured imge. Fig. 4 depicts a

imagfowchart of a method of perform ng segnentation in
acdtg daénhakepicts haoflewshatt hef iampltiesre ehettadimenbfoft lae method  for

proggééj@éja%fap Lﬁgglnrﬁg docunent discl osed herein. Fig. 5

WChaPE” of one method of performng the
rarﬁjgrrﬂsdﬁplcés cofiowebag ekt apmethedtafaperdonining gegmentation in

acc6rc9anc@ \ﬁlﬁpbﬁé of td Inw@h@rntat@‘nscm%érmémgd of .rﬁs@ﬁgrarwgment
.er renmoval step illustrated in Fig. 4 .
d'se}O%eégH%'ieé”a fl owchart for another nethod of perform ng
sedrign$ alepivts arflovshartainoee mdthod bé pgﬁbhnhhgdheirangbnmgsample
t. rein. Fig. 8 depicts a
CO”%FH%#:%@E 'I&?gt aﬁ%&’ﬁ?ﬁwg ‘of performng the distortion
r erfogaf depighs a floweharhobane methgd of paiterming the omligr rgmoval
ste qmlsgg%oamfﬁ,?vw,hart Iolf one met hod of performng the
t ex illustr in Fi
e 81 £ I8P AIRARNABH 0D ARSE Rsthes SLegis g sgomentation in
accohddrverwith (mcmmgmid ofsmwgtrmealoyocomwnumlosedm"eremr i ght
0 t
rotig S0P 0B, AL A BT RblrBtRbeg distorion
remideypl steps dhuistratdd i hign aod Fig. dppar at us for capturing
a”q:@ geggfdwa f%'i}vd BROSG dr{écﬂnﬁﬂid&ﬂo@ﬁbrwﬁﬁﬁ&p@wﬁeé‘hext step

icts a Iovvchart one nethod ©
”lusd@%‘i’iﬁﬁ!gn -whet her a docunent is oriented in an

UIOTFFl ht10m@!@bﬁjtslé1 f&ﬁWadta@@Q)nM trhethod bma@mﬁm@ Whether a
ﬁe net hod nt di sclosed

docRmgnt s BIapety couBeE o afniRtaHlT MerBpE fanfcdydncd Ritn one
impteroeetation of the methoddf imegirg aDkcamend didslkaseiddigrein. of

Prgfigr red JgHad 8ROt mbodiment of an apparatus for capturing and
processing an image including an imaged document.

Fig. 12 depicts a flowchart of one method of determining whether a
document is oriented in an upright manner in accordance with one implementation
of the method of imaging a document disclosed herein.

Fig. 13 depicts one embodiment of a system for processing a captured
image.

Detailed Description of Preferred Embodiments

Embodiments described herein are operable to process an image captured
from a camera that comprises a document. Embodiments described herein are
operable to identify the captured document image from its background. After the
captured document image is isolated from its background, embodiments
described herein are operable to reduce or remove distortions of the captured
document image. After the distortion of the captured document image is
corrected, embodiments described herein are operable to rotate the captured
document image to its proper orientation. Additionally, embodiments described
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Enbodi nents descri bed herein are operable to process

an image captured froma canera that conprises a
walzwensts Enbodi nents descri bed herein are opsiEbS®03/@7041

identify the captured docunent image fromits

background. After the captured docunent inage is

isolated fromits background, enbodi nents descri bed

herein are operable to redude or renmpve distortions of

he:tehepmmymdusb)wwah evER@Eon A tied stibeesdi sitigipldradntitig each of
theosg rEiu\r{er mgea I ge is corrected, enbodi nents
&Ry MOy VIS FMRPe! Pable to rotatethe capt ur ed
dochigene 2idemies taogéneayapilepeharbof amiethbdfor processing a captured
_ o, . t o N
imdl @R o18TBR SRR MBSTEL Y O TRENRILAIS ddFeceived

. an eva . sSuccess
frogp¥arioys spEraasepd arnexanpiearn qne @ﬂﬂhﬂﬂ"ﬁ@ﬁ{ heFHQ@@% rnay be

redém@dcn@rra agﬂig@tfawcafggét?ﬁﬁhdt?talftfthét BSRBYNMERS, tAEORESGE MBay be
er star

recRivedl Yol 2, SttARENY Hille R 5150, Btional BRER 2/ g another

embodimcerd, tHeoimaganmpae bei receivedefintrmda rfmntphdthgraphratynat &g been
dlgﬁfggﬁecQ*h\éefﬁw%ié)%@elgé@'iﬂ 58&&?&35 gio?,ﬂmel?ﬂ?rimage Step 230

op%rtaé&s &adgntﬁmthec@amum ﬁi@cumungmmalecﬁﬁm the ramainder of the
kd‘(ﬁﬂ} gt@;? 2'303|§Qef€?f]7’eob&> Eag“sﬁé Yﬁ@htﬁf &N ar hIS step

S o b e e e

23@pna)atad.=§q bperaﬂertblérpp_tthe agkigusad a6 therdmagenfege theoovaptured
doblifer SRR aho SOEIEHR. dBE HBF: RERN BHroThEP Siep 240

hi's $
refessed 4e @smjsf@étt@btemmalqu@r@teﬁ ta r@w&mrmeemwmﬁ@edlstomons of

thed@gataRIef doJthéntS'h%eZ3@oﬁﬁ=)’ofa{h%0dlgﬂﬁf|&§semﬁﬁbrﬂh@§’ sféb9240 may

back round of the e caprured
oPSIAIE b SUTSR! A8 PRI 91aTIa5R . RER ISP RANS AN TGht distortions.
Othercdigtootiond mayeals@4e coeéeteddd this stepd240.01StéeP250 operates to

cof B Rk YA HEHT SRS PP | BBtermine
whether othei oaptuved cdocume;ltsimqgez&bouuy bepier at potteait or rlandscape
orl?fﬁtﬁtl&%ﬁﬂ%%t‘éf‘e méééﬁtaee%r@ocdn%}ﬁ qull'aﬁteqictcbﬁi?ﬁglgnq'hls step 250

q distorti er Istortion

mayA1be OPEiAtB oIR8 TEINEWhaDET $i sapTed slocmant fpage is upside

dowardrecto tdtateomeeafﬁmrém detuineat dﬁé%@mbordmgl? Slheﬁe§5260 the
0 determ ne

pratBas e Bhlah CntHes s Byl T plotRsted EbaReBR it inay be

outpntied 026G tthtaughhvataps unednsiosuaienas i disgpjayiagcandimagey .of the

pro-EEb§eo$H89un?1§9t %bﬁ% %‘?ﬁt@F %aV%gdﬁ\%eﬁJ%kQ é’&q&{naﬁﬁent image

ture
to a&pmwt%@ecaiﬁcupe@aﬂbér@ﬁéﬁvttm% @ dgcuBedt igrge, prhprinting the

pro%bggecaﬁgca,hgnﬁﬁg‘g@ssed docunent inmage is outputted.
eSS N R R T
prochesing a captured image. After start 205, the image is received 310. In step
315 the received image is converted into a device independent bit map. In step
320 segmentation is performed utilizing an edge-based segmentation process.
The edge-based segmentation 320 process identifies the edges of the captured
image document to distinguish the captured document image from its background.
Figure 4 depicts a flow chart of one embodiment of an edge based
segmentation 320. In this embodiment, horizontal and vertical edge points are
located. This is done by searching for edge points. Edge points are determined
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processed docunent inage on a nonitor, saving the
processed docunent image to a conputer file,

web@ete@ni cal |y transmtting the docunent i mageCT/082005/027041
printing the processed docunent inage. Figure 3
depicts a flowhart 300 of another enbodi nent of a
met hod for processing a captured image. After start
205, the image is received B10. In step 3 15 the

by ﬂ@ﬁﬁﬂyv@dpbm@gg ¢fSth@oréeéwe%dlmagév tRatdeonted hneeRaisieiom the
n,s

t
backgronng gt dh, S e 2 vet 10aghan B doiuBEnt Badich afane received
magelgehb@ﬂeobrabgdlmﬁni,t thenre?2(/epir iovagEs isl sieartniedi esgihhieg with the

cenféﬂ%ﬁhé)i >CX ggeo‘:ﬂpégéfmﬁfo b%%@scﬁ%&ﬂ@g b%cgmqlh?tffdhg W\é tBorders of

rom .

the m@ajv maeid?ls i Pneverohedimest, trie aéﬁﬁmdmé\a(c the dggument
gﬁcbgfé@othée&méﬁ et tHénre'iz%Q/edl ind S|rer§%q1éreérhbod.ment it is

ﬁ and vert| @ 0|n re | ocat ed '};
ass‘u"é‘edot C £agriex A 'PBr §eS3rs O%HB%”‘pB“?ﬂes gpcA pixel
intenisityeg raaterdibgni tanof itsybagkgmuhdona thé schaningdmgimning from the

contd! ik BhefRThRAE #101 AR RAARq "4 D S AAEHORE BEhtifed as
docwmenheme@:éheé@nnsrmgeto baﬁk@r@mwlmrﬁearcm@ elongi thedscan.

In th@@gﬁrgﬁ h@EH fHdl Blgrsdgrtg'ggﬁé‘gec?&%fﬁp]?ne de 4B, an area is
dertfgais BapdSroRnd faNela ad, e {RRaoAots SPBRAD mage pixels i
idergifieddi mtpgocéss saadrupedotmed utuhangoatmaerune nsagmtr;] of these
I t t . 1 cel
scalff A8 B2, " G Findimelt, HERHERIO MRS e B, 420
both inethe dysriaontal dod vedival ﬁ'rlfa@ﬂprhas a pixel intensity
gr & a%?ﬁhh?&hh}@% orffenshis sté}?ﬁ@?}@f?@n déﬁérﬁﬁedscﬁgmé‘g depicts

be I nn e center e recelve |1 na

Oneeﬁm'%Qd'merﬁ\&Pﬁ@eaﬁn&OabS@me ERMSENSUS #eR-i 10 Efus ggbodiment, the
randtof $agiple bbﬁ@ér&ustm isrex@sutddily $&lebiek Bi® poimtPakRINgom 510

fron} fhe-EaiE PRBIERAOTr YN sTE 10 B4 420 o S PR hdse two
randarelyt $¢leet¢dapoibte kytemeafuaed 22l tlheone smsbodiorent oangle-
dlst%%‘]%f;}g Sreo?éepd Swhetelt S%gfé %Pe B%ﬁe@%?ﬁ&’%ﬁ) {heangle of

ut| | Z el t her
the B'é%ﬁgglzf*ﬁ') around Qﬁﬁge% i iesaivediimagesand they ESF?H‘;?@ value

corré§p§ﬁ2ﬁ§1fb€tﬂ1e464@tané80rdmtthle lc@ntehQ)fhﬁé irgedTv&d iraage to the nearest

poinf 3t 14 fne seoftanta In Mo BTG HERFRisC offRE ERRYRrtL SRS may
be uded, mehdbmg, fanpxamplen Santes mnstampdinbtest dr polantoatidimate., These
valu%g rreaﬂ%%n%l%?éﬁ’l nriégﬂzféégs dﬁé&g&@wf?\ﬁﬁﬁaﬁgo Bomts from the

edggcncm\@ @fétaé@@ew\ f‘h ansh440 1ip rgpgatedoto ghiain .anéufﬂment sample
rou?wrseect wgnéf@ﬁ@o&mmaﬂﬂ@rﬁrdcés%l @Ck%am fivE theusdRD times,

ol Sar s SRS, R RRSH T 1y BRl58 TS Sairs of points
thatcadlrliecsp el samne lineearengbaped in bins. If the |n|t|al edge points selected
in 410 and 420 accurately represent the edges of the document in the received
image, approximately one quarter of the points will be distributed into four small
ranges corresponding to the four document edges, while the remaining points will
be spread generally uniformly over the rest of the possible coordinates. The four
sets of grouped line segments that have the most grouped line segments 540 and
meet a minimum threshold of grouped line segments are identified as
representing the four edges of the document in the received image 550. In one
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the line segnent around the center of the received

i mge and the distance val ue corresponds to the
wale@banoes f rom t he center of the received i mageCT/oS1008027041

nearest point in the |ine segnment. In other

enbodi nents, other coordi nate systens nmay be used,

i ncl udi ng, for exanpl e, Cartesian coordi nates or polar

coordi nate. These values ar€ then stored. The process

em@édnﬁ@n@cmegs Eb\{gctg%@lgzmoepgégméntgggthtég dgg?gmﬁéxu & Be the left,
| S |
ighyioR B RONeMEABE] AsEAI 6 THE b EIoLHE FRTHERE, Iy e sreceived

imageocess i s repeat ed five thousand tinmes, though

di f/I\ rer%d rﬁ eﬂ?é’s ngLf%ggrfoﬁfwéﬁrint&?e embodiment, an
ng, po Intst
OUtIIQTnEefﬁfP‘éalgﬁt@Qp&ﬁ iih p@rfﬁgnedfamn@g i thet ¢ellectigg ofpedgr Points to
furtﬁ@tl ?éﬁrﬂéj é’éﬁ |6é9t|ﬁéﬂ?ﬁ2&r gf@‘d‘bggme‘r‘lt ré?ﬂegsserlg Xérintg SHiment,
deriiied A &GP B ihiHS PEIORTEI A FoNSeHg a FaR dROTGsston between
thefaaliectioralof edgegesintsocoresgpondingota oné loé the wdgascefntbet received

doc%grgegﬁ a'lml\ggl Lﬁln%%ﬁﬂégw\ﬁég%@?émrﬁqdé e{ Hgg |SZ BFzﬁgﬁl attempting to

mostomwra@dsegonnmt themolleetl@n of eggeupaiatsl 6 Jegrepoint furthest
frorh MR MR ré s%ﬁtlln@rlg%‘?&rﬁlhﬁé t§%"@@§s‘iar§,ﬁé)s@ﬂgleﬂﬁ)¢%r from

a_mnimmt rou I ne
the; lngar, Fqgéﬁs%lgnr'é'k?r %@2’ ttﬂﬁgpg'ﬁé 'Fo'iﬁm%\@%@%& af‘ﬁea new linear
reg mwaet drforinee. r'Elieipyesessiagepested until tmaefehthedl paint from the

'me@E?%gife%%sﬁﬁ%t'é’ Wil 2 1IESRSETRN o0t e AERRACHEL s Pigrossion

linetis deétermines to beethpoedge dne. i hhishis pertarmesidon neaph. of the four
f o
collé‘f:n;gcﬁ’f dfa@wmt %p‘?@&?ﬁfﬁ Vﬁ"le4$9ur‘ edges & fﬁ‘edfreéé]vé’d“?mage

nment rer re step 440 is perforned
docy: t he col | ection of edge points to further refine

t heréfdenig baékitd Pigued 3t hﬁstép@%ﬁék&%ﬂﬂ@ﬁon bﬁth@ﬂatcuracy of the
de LS is. per
e RRHREGEL G Bepr e el CrigsPugi, sfiEhemal a20 is
detemhinedt | | ohhisf sb@géZﬁom&ys beorefesiedndo ngs t theocalavfatione of the
con?ggﬁée n bRE ¢ |M§Ht %Emedcgqg%alchfbt@d lfér'lé?ﬂ:‘h edge of the
egr é i enpting to

sion tec Ine 1s
recwgﬁl cawm%ntemag@oﬁ%éhe lomestoyalae tis &et@rmea@éo thes overall

corffi¥i@ncé f ﬁ\hﬁn@mbﬂterﬁwdlh@ﬁt tﬂwbomgﬁggs cb??@éﬁc{i Oﬁlhésémaﬁg the
suffici

edge et R SRR Tt Tl Bustell R MBS Ry Rt rbociment,

a combnationaithacdnfideree ofi theadgedgneess used| ssuqb\emsf.. forrexdmple an

ave}_ﬁgé prl%cgérﬁlde%céqgﬁﬂkQ%eugégés tt?‘?le‘ié\'?ﬁnﬁﬁ?ﬁ ﬁ%%ﬂl Jc{n?ﬂbnce

Ongﬁmhqd@neahiﬂrpamlatﬁnséae cpatidencs @friheudeéemyna&%pﬁa padicular
linet éddeeist toec sl aste! th@QahJ'bbﬁNééi'\ Ry hemped opﬁlxéﬂ?&n&f rérﬁﬁnlng in

tha{eg@g%g gkllqﬁj@lnoag‘ﬁeélq@@ge @&ﬁgggﬁee {gt!alnr%mger ofo pixel points
that could have been found on that edge The confidence determination can be
used to improve the distortion removal 240, 350 of the received document image
and can also be used to inform a user of the accuracy of the performance of the
system for a particular received image. In step 330, if the confidence in the edge-

 based segmentation step 320 is not sufficiently high, then a content-based

segmentation of step 335 is performed.
The content-based segmentation step 335, one embodiment of which is
depicted in Figure 7, identifies the text of the captured image document and
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Referring back to Figure 3, in step 325, a calculation
of the accuracy of the identification of the edge

wo 2wem2d00d>mM t he edge- based segnentati on 320 i SPCT/US2005/027041
determined. This step 325 may be referred to as the
cal cul ation of the confidence. In one enbodi nent, the
confidence is calculated for each edge of the received
docurment i mage and the loweét value is determned to

caldlﬂatﬁb@h@\éeg@dé tW@Géptdﬁétﬁﬁnadéﬁd@étmhbﬁtfm&ﬁ‘@&dhﬁﬁme tdxe This is
ce val ue e e | he

accufhlERe 48 tds TR e (e uhBRafith the FBgbi¥ed document
imageot herarehiiodingetite, naar&slrmﬁighbc[rntoothct%ecompbndetscé’Zﬁf The

conh?@%eﬁjd%mhpﬂgﬁts éel'ra’ec‘r%ﬂ)( réfé{?lg ntgstgggé ﬁéamég?ﬂ n@%@fsaﬁf%t are

adjasant 40 pn@mifaﬁnc@osmjm@ﬂm@rq tencanngrtad intp lings 730,

whnélﬁ’ Rbé &ﬂ-,rrp@séﬂ td B6tefBirRY thiestriénofthedeRET40. cprcﬂﬁ thegeeborders

a marg S bR TR GER o Tienfly. PedBeANE of e SUPR R it rgosived

docouidnt émagentAMtiloughiGharsize betheanargimumdne varyf ipbrelembodiment,

as@ﬂhgiosmg@hég?%gd W%’t%gb)%%n found on that edge. The

n can be used to inprove the
di dasten A0 thesoeers o theseaptyfed decyragrl inagejere srieulated. In

ond EMBBdmRhtCe @drerdmayIrdcdibulatidiromatheStersdctioReof the edge
ine2ceuracy of the performance of the systemfor a

©Barticul ar received image. In step 330, if the
cornfhel elistertion teneovad gBlfas3a) stprerdyainvoives bepardid(® namber of

adjﬁ‘ﬁﬁmew:{ ftc% %g%@ﬁv%ﬁ %@géhelﬂ %%%m@?ﬁ etﬂe distortion removal

240; 0P @ rwill padjest ﬂeagrfemlmcﬂ diownmtslsﬁ'—lgeom@ cottasdi fee merspective

dlst\M‘licﬁﬁ |h5lh698be@i‘{/§§i nhE &l Q’Hr%xam édiﬂ@ltufa'tlSﬁs Wheré QKé p%‘ture is
t he t ur ed ument andcal cul at e

t
nottAget ab el anp'e Mgetwagan%ﬁn eTiled wsan Ths deeimegs there wil
be dpesspestias distpition uf thd ye detlasat ddguinentdoragect ed

£ oo cBinhgulhaetc £0r° FEhSTar ¥ o, BORanRE, 26 pagspective
distortorcisndepictadl rofjgerst. s Tdémembadimest énvolves mapping a set of
maf?ta%r@lhaf@;r &1 f5ebRampRy (xak? BH A6RNetid? |ﬁ\%§e%&w}ﬁétes for

se a )] acent pi xel's are en connect s%él nt

exapie (WhYle i éqarethpr%gmbggathrbs@gt etthided, the fewry cqsners of the
doduhteritexre cVe‘t@rmlﬁedrBtt(heSr gpiealylensa dacumient Tontimegqskrspective

distpRter. SnSi BBt hubePond obfbekid. hsgegs o teeument
shomid generadly haveythei shapﬁeofeatremamgm Taust indae emipodjment, the
mabﬁlngd g dsgéy%?ﬁri?ngéobe{vﬁbeﬂ QHe?’f]&[etnﬂf(i CtPJdéez'bﬁi Qb e desired

I rage are cal

rec@l‘r‘ﬁlﬁjl ﬁ%’?ﬁ eWW'@SPh@QVSaWFﬁﬁ g His éF%QP'FG cﬁf‘not [feto utilize a
horh@% SiRBitrasfeimation @@t@@ehItn@ss\onngtoﬂeatmkélIo@arduﬁmegzﬂnd the
dlstorted p|x<-9 cooré1 nates Vlnvo gr%o%e\ﬁgcr)us Mathix rrrcte)preseﬁtlng the transform
from the distorted pixel coordinate to the non-distorted pixel coordinate, which is
known in the art. The transform can be calculated by comparing the four corners
determined during segmentation 230, 320, 335 with a corrected dimensions of the
non-distorted received document image. In one embodiment, the need for
calculating the transform at each pixel point can be avoided by simply calculating
the transform for each line and utilizing linear interpolation to calculate the new

pixel coordinates. After mapping new coordinates corresponding to a document
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adjustnents to the received i mage. I n one enbodi nent,
the distortion renoval 240, 350 will adjust the

WO eweiox®os docunent i nage to correct for perspertT/Us2005/027041
distortions in the received i mage. For exanple, in
situations where the picture is not taken at an angle
directly above and centered upon the docunent, there
will be a perspective distoBtion of the recei ved

havﬂ@ﬁff@dtlcéd'i?éfspe@@e eiietionEatrefsampsitigust thegpiksle is pRgRMed
to correct tor perspective distortion is depicted in

‘815F| gure 8. This enbodi nent invol ves mappi ng a set of

| mgeteenastiethbé theBECeiviedrimagartbatmay .beyadjustedanbevdistortion

rerrﬁ)ﬁlgl 940 W%e?qgraw é‘lﬁﬂgg'berft (%r (ﬁé%@@rﬁh&é{%seﬁ b){: fﬂcet @émera lens

8200fT't“hé"&i@'&'@ﬁtﬁﬁusﬁﬁéwd@tcémﬁfﬁé@%my cr%tecfaﬂhﬁwsmﬁt@alght lines
to P NFRls @u@tﬁrﬁémuegew BRaRé lp‘éﬁldﬂlﬁl@héh@;@d driteaR distdnce of

the gghﬁéﬁp@hﬁjcortagqﬁgwq%,oﬁ% gu pﬁgurgrgﬁgtegfebyalaéns distortion will
geneealtyahegl eadlé"hlamd itheraieree ndoadhiformt radiak adpgtmegt b0 the lens

distgﬁ oanE E}fé ﬁ%dt@ nﬁé?é‘?ﬁjetéf Qpélrzo%arg%{é tnéeﬁeﬂree of lens
distoion. n‘éiplgunegammr @av@%elitharzc@lwlaf@dd@eﬂ@owtem or inputted by
thelusapsformati on between the non-di storted pixel

Concaant SasetlS e uSbeiengiite BR RN Beieian e
distditiinorémolvali 2461, 3500stkipniat &n tadjust@ent forddistortioresd cpused by the
doc%ﬂ?é’rg'n%%ﬁml%‘”@ﬁtﬁgv f?atk%%ia Ehiffﬁﬁé ima—ggd ‘droé‘ﬁ‘ﬁ]f fit 18 a page
in adleaals, mmeagamamba@gmwr@ aeatgs@, dlst%tlw whea captured
pho@&gréﬁﬁicsﬂy d'wals%ﬁoﬁfmﬁgﬁls%oﬁ‘e %ﬁbefe*oeﬁh t'h%Cﬁbtb@ﬁ’on removal

qQne e
Ste%a@ buligpl n@a g?fedtsFOJHQ'F%PF@é?\SQaEﬁ qar 'S?é’lte @PHt t%@age?tgglphon of
arﬁMﬂaldB/@eb)bedlﬁtOH}omHémuh & hogintereddd tniimitrthreftgpes @€ Wistortion

ear interpolation to calcul ate
tha{.ﬁ@?lpg'}%s >E(%+ °§t‘%ﬁﬂ¥%‘§t es. ! AfteP rmplpi ng new ’
codnditemt3é8, adhresheddiog myocessaisdearfarmechanitihg image created in
step QQUC%eRﬁFe%ﬁ%Huﬂggréﬂe%E@és' r%BHcés tHe é&lHPHJ?;B‘m &fthé MRage and

I xel

hasy be@cIeRial EYaNtags: of fegugiBg ne Gitedion reateddris adtashdhat may

be Uga@wmerﬂﬁﬂoto@%rﬁhgnhe Smgeadln%ﬁha?mtt)ém{neﬁtsmr thr@moldmg
e adlLstortio

profess 585, o Le. i i Pl B Boiol A iebeS o8 e e HEena-white

images c ufhes pofEmitial Hesefds taf saddeperibe imagesdo mdaah andl avhite is the
redh&% 81561% éfﬂé%‘:té *}ﬁhé!iu%leéfbgﬁth%fcérﬁ@ra%ag?{ﬁaﬁ& A trB&uction of the

am@w%tt erlﬂf%manpnlregwﬁ%fﬂ 8| theprystaii 300 @nﬂmcﬁﬁér dihgy thregholding
365uaa|ﬁ Qiénpéﬁ@rrﬁbd&ﬁj asturetér bpivayse b?iésemb‘bﬁﬂﬁéhpﬁwaila[]tlllze a

dithgGpB clecBr e b B RRORR e it anbfcpafdplengf a dithering
teclmigbhe maybebanddn lexisting imageesoftwarensuch e the SNOWBOUND
IMAGE LIBRARY by LASERFICHE. One shortcoming of using a dithering
technique, however, is the introduction of noise into the image. Another
embodiment for thresholding 365 involves selecting a global threshold for an
image. In such a technique, a threshold value is selected. Those pixels having
an intensity greater than the threshold value are deemed white and the remaining
pixels are deemed black. The threshold value may be selected in a number of
ways. In one embodiment, the threshold value is selected and applied for all
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the user. Yet another aspect of the received i mage

that nmay be adjusted in the distortion renpoval 240,
wW@3demt@ps i s an adj ustnent for distortions cauBemUB3005/027041

t he docunent not being entirely flat. For exanple, if

the i maged docunent is a page in a book, the page nmay

have a curvature that creates a distortion when

capt ured photographically. F®his distortion may al so be

receWdde r&gkd. N Thietedhhiguet hé&‘tﬂeeﬁﬁé!ﬂéorﬁhgpoﬁﬂ& adédunting for the
dOt%ir istortions nay also he correcte ang‘the .
vag ?pih (o5 tanSp Iy #?%JP&?'V? plBagss. 4;l0; BROYSH ¢Tapadiment, the
thresholdtvalug sncedulated froim an lamatysisesf thife dicetvedt inayd, fsatch as its
. e . S
SRR EGHE S EnEAAER plbaRe Bt SR efimage,
angssunption e NAdegthgt teerscedsd imageceantaine twelraakgdpits intensity

histdgrafe doﬁ%@ﬁoﬁc_ﬂiﬁ?hﬂﬁ_tﬁé‘efopéﬁrtéﬂhéj ahnddysKgpsithdfof the received
n crea

reducj ng the di.storti ed by flash that may. be
Ao EAT Dot TR P RS S gl PerioTBRoL 86 aRenimages to
whidhethieha sstingptiinndogs nokapply 6 Anatheicesmbolienéntefot yhresholding 365
< hidocgl or id 1 S ARG MhthE Gel i
s 0168, £Eeb AR b (0} AR ARELIAhE SelipEfinage. This
embodimant bas ¢he ndvartagetafoiespending tefehanging aendiioneavithin the
SoiTAE SRSl S99y Spgint I DRgodimen
of i 190 IR AR etbts 85 70BRtTERRGAG 1 AYBETPOGent, the
previols ixel eoluedi zeat comgidered! iase eacHi hear ipigel Iis ar%alyzed for
i e . \ ot . _ _
celeF S R TRShEABINE s e RATPR, 848/ ot
thes wieigited, avanage af ednh snel\BeUNEEh pragiessiBRARXCIbYf the received
imég:es'-:lg_': 5%?2%@3 Grerd&e iélg_s%rt&ahﬁl _ %fdfhﬁémédﬁﬂgdiment is the
. techni que, however, is the Introducfion of noise Into
introdeciom gbnoiag ¢t thereedived image crpPrieas adalpred dpcument.
i nvgi yep 357;? wetlineg df tﬁktcsbﬁ;b li% bémlsrlm@éqi frDﬂ'nlisa@teipgm@@_}-thé Bystem
uch a ni a_ thresho al ue i.s _sel ect.ed. 0se
e PR fert o L RSPt IneBre Fidifie BRtiGts one
embadineentr ef theelines ahtext 30d trheneerrabodingent thel sysdem assumes
v PRk Sl oA KSR AN e obime Rl FRP pape 8 ower
intersiyetha: te éﬁ@k@ﬂﬂﬂﬂ‘i’ dixelyrofather erceivpdddoepeat image.  [n this
enibﬁ@hﬁéﬁtyﬂwdé?l@@mhdtiﬁhéhg’t_%rsmﬁrw Afofrté pﬁwe_ﬂ@w(;mwiimeaéw Ithe rows
e vari | condi t.i ans_in recei ved i mages. In
of R refBved sttt imophds AAkulaled 405 (Pseostny 20f Bienlsed to
idemtifyricoal peakysared oblleye im dbeipieel intesty 82@h abese peaks and
valmr}ét 2% Hen hﬂﬂlgﬁgd %H%tgmﬂg'tﬁ@nﬁnésnxpltéﬁltqﬁ thB.edocumdent. For
anal ysis of the received I nmage, an assunption is nade _
examate, tihéhe seesived daskment dmagienBas wiagielikes iof texkwith a white
batkyre0ad ! thehlirfids08f piXeROtha® PO RMitiRdly tvhiteh @ilf RARS kISe!Mihhest total
._.and.back EouPd of the.re%el vedk . . .
intensities and the lines containing thé black text will have substantially lower pixel
intensity. These differences in intensity can then be calculated and the lines of
text can thereby be determined. In a preferred embodiment, the lines of text 370
is executed both horizontally and vertically across the received document image.
Another embodiment for performing lines of text 370 is to perform a similar
search for the lines of text as that performed in step 335. In one such
embodiment, the text of the captured document image is identified and formed
into lines. This may be accomplished by identifying the connected components in

the captured document image and finding the nearest neighbor to those
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docunent image. This enbodi nent may not perform wel |

for those inages to which the assunption does not
wappbp2608hot her enbodi nent for threshol di ng 36BCT/5S1005/027041

sel ect a separate threshold value for each pixel in

the received i mage. This enbodi nent has the advant age

of responding to changing conditions within the

docunent, such as lighting EQHanges or background
corﬁpﬁihdérast STheQStmr%ﬁmﬂcmpbn@fﬁtstdﬂdrﬁrélwdelfemethose black or darker

pixk Rl 8 4% 2RIt KRSt Buidh s then gpnected

intainemc A hiseprosieselis sinitando Phatddésoribadtinrstepmi 100720 ante’ 30 of
t hreshol d value. One way to acconplish this is by

Figt B
lgcal cul at | nget he wei ghted average of each pixel as each

pr ogtePs3(¥ xﬁrwesewh@mr the eanteeq ﬁawegt impge sheuld be ina

lanab@wtd?npbmansfr@wﬁaxomlngoﬁé éﬂnbadmﬁmdltmnts iggcbilished by
tiLon olr.se |1 ecel

coryPhfif Hid e AR 1REs of td S7RGREHE T el oGS0 yth the

lingss opeekibBiF8dresiutt trhitlse dtagizoBED, dltdoeIOBystlnmr;Eateasnmmmnt the
durér_d?%n' n‘efégjﬁmg:f wﬁtﬁxthe @e‘a% Hgﬁﬁﬁér“’ Bf nﬂgﬁq%eﬂnﬁﬁgﬁto Jefine the

recsmd ﬂﬁcwn@ntetm@@ﬁ sreditentatios. sf@feﬁﬁa@s@anﬂs at FRpeivege document
imdyeas hggrarmgmagarttﬁaﬁ R¥ widith, ifiRe 1IAES LY Bkt @qoum vertical
I

dll’%ﬁr{@ |¥|eilc¥s gr§ éld}%be%rglg thaﬁ}?ggg'\ebelweg t.ftext 370 in the
horezdndali dieedtiont, tbes ithe ofeceivedi images docemeat isldeterminéd to have

Iangééaj;es oWeHi‘étfb eachy Oz%nc}tll'\‘& 8&@111_)84 f{hﬂ FRE SRl received image

nage i s calcul a hese suns are
dogigaent tbeu |t!1‘@ﬁt¢fft§xﬂ SeQin H@ak@rlmawrecélpa yields [Regsiaten number

of Iirﬂ:lsetﬁﬁhttMe $38s of hegB7PEAKRe ARAICERUIre¥ForRItRed M received image
ana es of .text in the

dodeEs detdrpined e oy AbSieelven documnt i mage
hasStdpaB&O determinés thex uprighthoréenthtidre ob ek docwmnednt. t rethis step

385%1 ﬁétf}%f X?&&Jr{lgr?tt lsaBﬁer?t%' r;ﬁ%\tw L@s&%ugmpﬁ i§ c]etn%rmlned

ensitres contal nin
Flgbr@dﬂ de@iats anElerpkadimenb ot dﬁ&erramnyg M@@é}erﬁh&éecelved document

méd@ RNSidpérly T&%‘?ﬁeéj'uﬁ@ﬁteggﬁfs lh rbdé“éﬁ\‘?)%'dirﬁeﬁta'éaEHQIheb@f text is

cal c ted”and I.Nes text can

angjyz gwer InH”%pe;Sroéﬂ'@W Q ek RN Pr%ﬁ‘{‘a ytzﬁa 1\4%@ ey result in
a Ié@(telﬁﬁﬂe resudtxemubes dnttidiment, zthaliney ofitekt e divided linto three

i e R e
Englishi laagusge cbaractarscestdin gegainfinbesent statistieal ghardeieristics that
magrbéhged IR%ertath Eﬁﬁ)oﬁﬁﬁ@nt@’@%tgﬁﬂhe éh'ae%;s@m &gerﬁékﬁm of the

tured docunent 1mage is Identifie
feCP!VﬁQstCHm%ntdWQSe é&’c@i%‘l‘ﬁ’@h@‘@ EVQ'FS@e'ﬁf‘QP?Q?@HW?@et has only
ﬂve:@nmeteed tmm@endmldwm@bcn@mmcﬁmmwﬂerﬁemm(ue g, p
and 38 spis e oa Aees g IaTrs e AR B fChbnaary of a
serfeack (@.9. dbard<érh,|di ke, d).t Hlatorar emadficent; this ahaeacteristic of the
En RRGuadf AHRrAdbACER bR EHstadtd WhER caRUMRHgeHe respective
number of pixels contained in the ascending section and the descending section
1020 and comparing those pixel densities 1030, 1040. For example, a received
document image having English language characters that has more ascending
character pixels than descending character pixels is likely in the upright position
and does not need to be rotated, whereas if the same document has more
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into lines. This process is simlar to that described

in steps 710, 720 and 730 of Fig. 7 . Step 375
waledoenmiones whet her the captured docunent i mageCEHOS20DE027041

be in a |l andscape or portrait format. In one

enbodi nent, this is acconplished by conparing the

result of the lines of text 370 result in the vertical

direction with the lines of 11ext 370 result in the

desupnidithéradtarqiixelothan asearlivgrehdiavtert pixélbethd decument likely

e 1t ¢ Pitatid Sha RindfeBiir BT KorBbs 1088 | age
or i Enother emboBgnertsantiies charactenisticeiof dnglisl langiagenstgeacters
cart Ao s §§B§8é@?{1 qfd?aé)?afm;?lga%hb];&té‘hsch ?f Elx%h%édtﬁﬁsin the
of text I'n

_ . | e vertilca direction %r eat er
horizantl-diggctionan be gansiderad. nEyrtaer, nokr stm'qah"t Rods can also

be ieldz @ daterfifie ¢hé Uprighb@fiehtiioheskthee document, danihmastoptical
chagis i oEoButian OLR'F,, AREREERTRAERHE ok, yfifze a neural net

apploachentn aUdltlbnnessndﬁr inbeterg 7¢haractelistitsoican dve aitilized for non-
Enghéhe%b?ﬁe}ﬂse' %6%&#5@ %H[éﬁ’ie anghaéé r@%r&&@ﬁé ta'?@ similar to

ction
thosgc i1 VRnglishaged dwtluhaye S'@"aét'@'ﬂ%ﬁeﬁécf?h%aﬁﬁvét'% As “another

ex&Aple’ ArabRy Ia?v;gh@ﬁéoéhar&:téps %SHtaiﬂﬁ?tﬁbF@étéﬁ nubtbet P Q@écendlng
ori entati,on docune

t hi t 3
chTRGtats DHTE oI M RPY At YOS SR RS ACaangly.
det Bigm i dieplétg amettid) empodinserdnel emetitirntet rexfeived document

m%fé gée ﬁ}r’BbBHY meetr@&f Jd?fgfr]\'i Q@Oveﬂ GHSUEF?%BdIrH@&e thé cSopected

y'or I'n "one enbodi
comppeerts arexused tcaﬁls gfpuRe eAch dakier lngnioétexsr Eaﬁ?womponent is

c|a*s§méd rm/yhé’ighﬁﬁ% st%atéganetsh isfndiand %QEHZW) T HeeSénter of the
odi nent,,.each |line

ing < offent Geh Rt ing d220o dn e CTBedmat, s Batgie’ heights

aresaséd wldeaermndeiltlee senter @f thatina ofdextet@Rg Thscagrimprove the

estﬁ'ﬁg{ éihthle faex'f‘gerl Se{rqf R I{ %Y%t@rltgd C%Jcthaég cf |p%e53r%d across

Tl ca ar acC I CS
thecmgeaﬂmeelﬁtgmteﬁ@m aretheqenatched @gam@t ther eepter of the lines of text,

an@”é'r F&Iﬁe@%&éséé?ﬂﬂ@éﬁﬂé@%n@ﬂ@ﬁ%&d blﬁ'mrelgﬁ\fe Iocatlon to this

angu habet has on
cerinty E3%: Then dotaleatmhar Lo GsceRANGo G desarnding itters are
calselteficen(a.tgpicgl Bnglistp Iamha@e aoduimast mMylame echaracters will

asé&%{@ﬁ&ai&% éﬁ@?otpbgfﬁﬁgggggb%%ré%?e |8%n%o 8@%%& if'the number

of eawmln@darget pharactess as;tg@eatet |tbarmfthe Hal ptdescending ones,
thénawweumiwe% opﬁe?@q eegsrb%ﬁé&%meﬁnsaltﬁ%bumag If,

respective nunber Q s, cont al ned

ho‘é{%%rnél Guaker rfessanding 'B@c%’i‘ﬁf@ﬁ@%&ﬁﬁﬁeﬂm Hyggnumber
of @%ﬁ@ﬁﬂllnggIdrb@sezhara@érsdethémtﬂhesdbe&&enﬁﬂéorotﬁed 1260 prior to

a recei ved docunent image having English
Ouﬁ)é'ﬁg&age characters that has nore ascendi ng

The image is then rotated in step 385 according the determinations of steps
380 and 375. The new document image is then outputted 390.

As discussed above, the system imaged documents may be captured in
either a film camera or digital camera. As an alternative to these freeform
devices, a stationary camera system may be employed to capture the imaged
documents. Figure 11 depicts an embodiment for a stationary camera system for
capturing a document image. In this embodiment, the document 1110 is placed
on the base 1120 of the system. In a preferred embodiment, the base 1120 of the
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character pixels than descendi ng character pixels is
likely in the upright position and does not need to be
wO0 otoae@s whereas i f the sane docunent has PCT/US2005/027041
nor edescendi ng character pixels than ascendi ng
character pixels, the docunent likely needs to be
rotated one-hundred and ei ghty degrees 1050. In other
embodi ments, other charactef?stics of Engl i sh | anguage
systévarie of &r ﬁrecdeteahmdbmlcpnmldem hdver thexadgantage of facilitating

theRREIO T bIoRet e R 5, %ﬁéﬁ?%ﬁﬁrﬁﬁ{t&% Babfapo s the
standt'H3ds whinh miay dobise rseameta titt@and tighting: 11p@i die camera and
oA € Re e bR RAUSRL iy V205G At B0 F o b vl o
adiysiablh. o THRISBG B be) plagedianyBRera i & DARRct1a9 or stand
11$dﬂaﬁﬁéﬁ@ihéﬁéhﬁb@dﬂﬁéntbﬂoLatddhtlohedIl?mrnghﬂﬁfudéﬂg:lri thie base 1120 or

steAct B Tl iRt o EhE: e RRIBTE Saifhdtel fpiapre base

1120best@and cih3dx. aEh@staslbnaa/ syateransthesr cmmiaqbltcea canahiter 1160 to
pe#&%%ﬁ@%@@@&c‘ﬁb@d%ﬂ%‘cﬁé&g@ cgrﬁ%ttse%@ﬁﬁagé document. In

g ¢
an@thssérﬁtdegﬂara@ﬂbﬁh@ﬁ%@sma%mam 3lgp e byl mézth@e@mr@tus In still

anéther Baibodiiraest, mlf?@tcaﬁfurédtil@rhbgé dd&ﬁtrﬁeggghé{}?&rﬁlﬁww@@tored either
roper,ly.oriente [ n_on

in g iAE AR efd 10 rdB e oeh pision Seliree hoffater coupled to a

corﬂpumrmmrrmoeas:hng etSueh d stationdrytaameraEystern @apdreeplaced as part

Of%hggrsg %@&(%}tyofﬂ@l %"fte)éam;ﬂ? %\ﬂoﬁ‘i@&ego” es, small and

center hes of text are
det hfﬁﬁene@ soveral pdvamagesisd Htizing, a istatioNiagy Icamaracsystem as

yb‘@é&hlcﬁ aafréefdﬁmdcé@ne?’@t eFdH BRarh Fé %Mtﬁ‘l&lr@f at %tlbhé\‘? camera

tl
sy%??weﬁzﬁ amggnt of pespae TRloridh mAy S tedhced, shes I focument
is iore dikelyr we deapeqsndicidampange. ceThereldawgb foetheercanaara lens. In

addj Hgﬁ‘ %tﬁglegd\?%ﬂhgétméyéﬁgctgrgl gL 3 I){}q%llnl t%elget?ér décﬁﬁgt for lens

rou
distastion, eBlatJvi@el distanaen betwqem éhe;aameralae@ thﬂrhl@nsou%ﬁd will be

kndWiDRErty %%ﬁl%ﬂ@ e ﬁé&i Ei?é&l@ﬁ‘l@'té“& bepidXirnafty @lese parameters
CGHESE AN 47N NOLME S Wit AN

Anp rl%tﬁ%t'%h%ﬁi‘é?&t wyld 6%nr& HERN8 ISR c(5epate y a

carmbea [flagh. Wh@r ptefemedi emboemmmmhenﬁgﬁtmg fl160eofnthe&tationary

sySReras TR et G 60 2R 38 60 el SR S Blnin Plahihs grpated by

carnesajﬂa@ebe rotated 1250 prior to outputting. If,
ho"“?%ra?&lkb%cﬂu'&%lhzéd dﬁ&%ﬁf‘%ﬂg |1o%ég§n§h%r Q?ép?ur% lifage is

] asce
apk% tter 8Ny« Yeg Pﬁepr%@ﬁ?dﬁgltaﬁ’%'qaéig%t glé’éﬁ“%‘u bitatien) is
padigliRdytwelp sultee formegmputertiiesedr applications fot epocidsing captured

e P A o] BB Srehl Lo, JAPIEHENEE In WiFaware
circuitry, in computer software, or a combination of hardware circuitry and
computer software and is not limited to a particular hardware or software
implementation.

Fig. 13 is a block diagram that illustrates a computer system 1300 upon
which an embodiment of the invention may be implemented. Computer system
1300 includes a bus 1345 or other communication mechanism for communicating
information, and a processor 1335 coupled with bus 1345 for processing
information. Computer system 1300 also includes a main memory 1320, such as
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As di scussed above, the systeminaged docunents may be
captured in either a filmcanera or digital canera. As
wa@arooalot@nhat i ve to these freeform devices, a SPEL/USIVA5/§27041

canmera system may be enpl oyed to capture the inmaged
docunents. Figure 11 depicts an enbodi nent for a
stationary canera system for_ capturing a docunent
image. In this errbodl nment, the docunment 1110 is pl aced

a r@tﬂddrﬁ%cbé@? rsotﬁéemndrﬁlcést@rragfeejd\ﬁ?@b coupled to bus

St uBRRG infofiRatid ?%ran IR iand R8s BRkb el nf processer 1335.
Mafnamdmo:a{t 113@0 teiten sEynbateaddoforpstodrg dempiosanyseariables or other

f t
mté\'xﬁﬂe\bﬁat ousty‘a ogugﬁgr gﬁﬁq.ﬁﬁ)‘ﬁ H%ﬁsﬂrﬁctdﬁ% ?6"’%@' éﬁ%&@ted by
prO@aﬁ%?ra1%$/{d | GomPHtey Mt 3 fthast ln9IUH8§saadeaqh Qe memory
(R@M@Egzsl&%mér chbﬁog ahh&@ cotpled] tusttb@oh 3151 Thestoring static
i | e an er. ase
IRl ERShTe RIS RO dae: Ahdtelads eslta 1530, such as
a rhagrraticndisk narl opted| alisk, e mawdedm@ oouple dndbus 36451 for storing
|nfcffHAtlopaJh%gH§fru? diment, the lighting is separ at e

or st and 1130. The stationar
systemputert sistemolik mayobe coupinasg wip husd3fe teea féspiay 1305,

sudrhes @b@tﬁo@@ tdtféd(cmv): EF@ISdlBﬁla?fngt iRforirRionVeth bm@ter user.
An gES e ﬂ?&ﬁm el L TR e b o RTRAVE! (€BEuflldto bus
1345fordsamermunicatieg érfptroatah andgmndnandnseteotmys 40 mpbgesser 1335.
AnglIh%F %@)glotf n.?slér |Hp6t{"8<ta\9|l:é"|§ %ur&ﬁ"?&rﬂro]t% 5°rsdcﬂ Q‘Q%t pr‘ratfuse a

tracpktxable@su mgsorsdtfﬁcteprsd(sw dﬂhmmmmﬁatlcyyﬁr@ﬁil@rannfl@@natlon and
corﬁh%%dsélécﬁ%ﬁfst toPpraedser 1§3%h6%@tdoﬁﬂolllﬁg dftsor movement on

s Pl s ek Eavigm o pisaly Bas S hossy akeam dh gwo aves
a firsteaxion(ege ayemal aFsacond carid ¢e.gi §),uthiat ialowg the device to speCIfy
posjf.&ié ﬂ%é%nﬁaﬁefa system the anount of perspective

orti y be reduced, since the docunent is nore
| | KBhg nethpes siespeber herein aradelied de dhe wsenot eompate system

13@@']‘81“ i‘)rbé‘éh%mq h 26 'tdrbenlméﬁ@t hRéc&QM@”i@%é“@fn@&jlﬁfént the
low'th emto better Tad E %r | ens distortio

pro§?ﬁ%89t9 s‘iaé’r‘i'ér@ bgf‘%%"‘en‘stﬂé’v ¥ SPIPUIRS Pytiem Y300 in
respaﬁde%|drob&slﬁﬂolm5 tkeguting oresl o imoret Sequearst of one or more

b4 TR i 3980 P SRSl fRSh e i

magy eagradryb§ 320 dearerandthers homputes-reaedldermadismosicheas storage
detibe 1430t i BebctlioR 6f tﬁ@eseah fwbé’é‘%f%n%tfﬁ% mehfé#@d in main

posit]joned so as to red UCG are .and di stortions

mem%tb%?%y‘aeﬁ%npéoqqsé%é@ mepﬁﬁamébﬁ M@%ﬁ [§é’ps described
here@i.e Ohel 6F mdir® pescasRBraircaphultiprot@ding arrap ém%ﬁbh%yt Qlso be

empr%(legy eg%cﬁg%gssséqrb%ncgg lOIfCI%tStII'L(I)&IOHS c rW‘alne% In main memory
1320. In alternative embodiments, hard-wired circuitry may be used in place of or
in combination with software instructions to implement the embodiments
described herein. Thus, embodiments described herein are not limited to any
specific combination of hardware circuitry and software.

The term "computer-readable medium" as used herein refers to any
medium that participates in providing instructions to processor 1335 for execution.
Such a medium may take many forms, including, but limited to, non-volatile
media, volatile media, and transmission media. Non-volatile media includes, for
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particularly well suited for conputer-based

applications for processing captured i mages. The
wapsoambs descri bed herein may be inpl enent ed PET/US2005/027041

hardware circuitry, in conputer software, or a

conbi nation of hardware circuitry and conputer

software and is not limted to a particul ar hardware

or software inplenmentati on. 14ri g. 13 is a block diagram
exantplé, optiaas or Mmalcaﬁswmch fsssterage3devicwdB830hi\idiatiie media

mcl@ﬁ@?ﬂy@?ﬂﬁc}:{ gfnertn'a &ﬂé%orﬁgsma?égﬁ Hy"‘gﬁgﬁm I%I%ﬁmission media
includesnaaxil mbleﬁeccrmmes rwireransb fiben iopties, nigcluding e iwrgs that
confptikeAbB§ GI%QSSOTré%%ﬁSQQH%SG#aVMH"'ai%'éstaké“tﬁeffﬁfrln of acoustic or

rocessi ng i nf or mat i on ut er stem 1300
“ghfﬁﬁ?‘(ﬁfess hredsn 'h%?t?org)‘?”??éé @%‘Pﬁ a[éQ'Or ngaggcgggared data
conﬁfﬂ[mfcntlélﬁ%l\/p or ot her dynam c storage device, coupl ed

o GP e o FoRmbt BRI PR der bt S8 topey

dlskalasﬂemage dskuhew ﬂlSk magnemg tapepor any othari magastucomedium a
t i
CD%@S’T a' @tﬁgfsgb ag ng%gh”?ghgﬁ‘ cgl*%écgﬁ ?ﬁﬁéé #My &her physical

nst ruc lons to

‘ me@aﬁwﬂ PadieEseph Ned 3§ BAMver PRIV LA E&’rRQMd aditASH-EPROM,

nmé cRP25r eartiddEera %taﬁtdr%@t@é@@ﬂés@ﬁbeaEherelnafter or

faor storin tic information and
anyl ?%ng '%ﬂgr%wﬁq?b%gggw? f %st orage devi ce
1330gricuschorras of coepuiberireadakle medlapnaxcab ivalked irscarrying one

or rﬂB n@??r?d%@ SOSRY By %r@qﬁsm&ﬁ% ﬁrbeééélﬂ 1335 fO(S execution.

on .and i nstructions ut'er syst nay
ForpexyBblg: &0 Vnaresions eyt Bitailvi e Fayietseh 3 qsanglic S5k of a
renfoaé BeADULEY Th@ﬂerﬁ&@ﬁomﬁtﬂér 6 s PRy ihedns il stiomtih@nitd @ynamic

I
meiophaarre hdnsPHiRE. gLt poRichlfongy ind s Bmodem. A
moflem locairtordoosiutagsystémr 310 can eacdiveotheadata sl thet tetaphone line

and 8s8re9?‘?r?ﬁé%fedlt?’grr?sr;l@t%gttﬁeéorhkéﬂetr%f ddffto iagxpw%ag%;s]“ignal. An

cursor cont as a nouse, [ K .
infrafed detestordeaunled dn s, 4 343 rcasoreasive dalasagiad i itos infrared

&ghé]ﬁ%dﬁilééé“ 1O YRR BRBAsS 345t | BOS 1t315p&9ﬁi%§sﬂfe 33?&5 to main
ntrol Igén cursoq9g§verrent on

mefan 1320 RO maTiIch Brocassar aTh st Eves Bag ExeBUEE the nkistions.
The ndtiuztionesecaivedrist neainsmemagy ¥320anthya optically beistored on

stor(age%ev‘@e 1§§¢%ltl‘?‘é|] t?‘%’fgr&grgaefge? %%H{ug g%?&éevssBP%'pé%O“S

are re
to @mputﬁé sirstermmigee @,Iygt@ﬁiunls@oafmmmwm@nn@ttarface 1340

UpRR W Bdsi TR AAGARRILAIdMIoh OnfiifcePadl |de§ I31‘3two-way data
o 3000, ST PNk TorE [ ki Bl v o e
net@seC 1355 g Fonexampie reansaqoieati@s imérfacee 1840 mayebe an integrated
services digital network (ISDN) card or a modem to provide a data communication
to a corresponding type of telephone lines. As another example, communication
interface 1340 may be a local area network (LAN) card to provide a data
communication connection to a compatible LAN. Wireless links may also be
implemented. In any such implementation, communication interface 1340 sends
and receives electrical, electromagnetic or optical signals that carry digital data
streams representing various types of information.
Network link 1375 typically provides data communication through one or
more networks to other data services. For example, network link 1375 may
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i nstructions contained in main nenory 1320. Such

instructions may be read into nmain nmenory 1320 from
wa@ar@blozqooT onput er - r eadabl e nmedi um such as st oPEm®ES2005/027041

devi ce 1330. Execution of the sequences of

i nstructions contained in main nenory 1320 causes

processor 1335 to performthe process steps described

herein. One or nore processors in a nmulti-processing

pro@itead genrettigrmihraligo Idual ephoketi3s® tevelostecdnmsuter 1350 or to

e SHYPER shes VR0 LB S8 Ftal Bt TisE) o8B L o, 1pes i

turnrayoidesi slath icomphenieatidn servigesctimbugrathe ward wide packet data

b i ) t th .
corBUbiEn ' HEWIHE fiifoh) IeTBHETTR) o et TR Bp o 300,  Local
netwpek 1365| and drtgrnes Hﬁﬁ §BﬂbiUﬁP@'E%’B?hd%“P‘EFPTBFQ"et'C or optical
sigmes dM\@t{r €arey ldﬁ%iﬂa}):’dfataﬂﬁﬁ_eémfst Wﬁliéisigﬂaﬁ thireugh th? variotus networks
' gonputer-rea | | ' as,use erein.refers
and, i RNRT it ARSI PR CH B o IS PR ERLEH Rt fase, 1340.
whitb qarqcénasdigitasﬁaga‘ (11 aeglefmmi mptfmep tsyateme di306, g exemplary
for%@%?cgﬁ@.vfﬁegﬁgds%l't“\%' tﬂg'inﬁg%g{ibm ted to, .
non-vol atile nedia, volfatile nedia, and transm ssion )
medt@MpMEsi- Sistem; 1200nsan sansc Messages @nexeaqeive data, including
pro?ﬂiﬁﬁ CEddeOrthFRgIethe rdinwbik(s)S Heltwafk SihRT FBIS @@di 66émmunication

. 30.,V0l ati |.e di a,includes dynam no such as
intsgach 1RAThr 1 18 BTerBLRRATEE o oAl 457 faniaib raBsil dvested
codeafures appliqationvprogramdhfaugdr Inbgrnet 4 360n3RIdI3BG, idual network

. _ , - bl . : _
1388 &R cifhy HEARY R ed PR, M A05RuBREE DuERedn i tion. one
suchhsiowniesischt arpligatiomgproyiles (el Prapessing r eariyrerhtimages as
deseABBY Me¢aihi ons. Common forns of conputer-readabl e

medpa i ncl.ude, for exanple, .a,flo di sk flexible

di sie FERRIVGICORe ThaY, R PXCQUIBE, bYoPIokRySOR 1885 Agihds ireceived,
andfedistoredainCotdralye deniceot 1830, oprt btradr newlivolatilepwsieriage for later

. , r , 2 . .

exe%gp@’rz.r rl]@?rﬁg np]éorﬂéég: c@%@%ﬁ%ﬁ&%bgﬁhagﬁwagbh&non code in
the Fonsiaf ERRONGT WAYE.ot her menory chip or cartridge, a

carrier wave as described hereinafter, or any other

medi um from whi ch a conputer can read. Various forns

of conputer readable nedia may be involved in carrying

one or nore sequences of one or nore instructions to

processor 1335 for execution. For exanple, the

instructions may initially be carried on a magnetic

di sk of a renote conputer. The renote conputer can

| oad the instructions into its dynam c nmenory and send

the instructions over a tel ephone Iine using a nodem

A nodem | ocal to conputer system 1300 can receive the

data on the tel ephone |ine and use an infrared

transmitter to convert the data to an infrared signal
An



infrared detector coupled to bus 1345 can receive data
carried in the infrared signal and place the data on

who®eh38s Bus 1345 carries the data to mai n NPODUF2005/027041
1320, from which processor 1335 retri eves and executes
the instructions. The instructions received by main
menory 1320 nmay optionally be stored on storage device
1330 either before or afterlfexecution by processor
1335. Computer system 1300 al so includes a

Claicomrun! cation interface 1340 coupled to bus 1345.

~ABSuni cation interface 1340 provi des a two-way data
comuni cation coupling to a network |ink 1375 that is

cognect @d{0ny '19C ?#oéé%ts\:f@r é ﬁﬁéred’zﬁ‘ﬁ agﬁheca aplured image

conmuni cati1on i1 nte be an te ra
compeipingaTsinAgRc dpcureenioprid (ms\bh)ﬂ COMRYIHNG:a rmdem to

provi de a data communication to a correspondl ng type

of .t el ephane S anat her.

neefeeiRd SaneRtprostaiih e, FARRRT pRe (ERIGH i Poes of
saidtimagedwadeineendat a comuni cati on connection to a

conpatible LAN. Wreless |inks nmay also be

i npl enented. In any such inplenmentation, conmmunication

i ntsalat@@esangmma@@ﬂd@owm senveacksrend pEspid captured image
bas@dl ehalgrapmeashidimatioRRélatet tosédherl §a|'tiitm§$éd Ho&liriehe!

data streans representing various types o

i nformation. Network link 1375 typically provides data

cosomputing i deviatiormsiglf saie dimaged edoaimentkSramo at hen-distorted

r e, network link 1375

pers%%tcﬁve?gf%él‘aqﬁna Er%éj(?t%lﬁg{r}gﬁtthr ough | ocal network 1355 to

a host comput er 1350 or to data equi pnment operated by

anréslhtn% pRRIY | e sEIHOh&GEd (do%B}nérﬁ6§aséoS%n1%§§i IC’Ebmputed

i\%grn provi des data conmuni cati on services through
devigheD$ wi de packet data communi cation network commnl y

referred to as the "Internet” 1360. Local network 1355

an n I i

or SeisEHEGy Staph i PihetSf, B, S5, orgs; Brbge FRHIEN' 6 the

Orleﬂmoeloéﬁald IMﬁgﬁqingQum@eﬂlarl ous netvvor ks and the

S|gnals on network |ink 1375 and through connunlcation

nterface 1340, which carr 0, .and
er?E%grﬁ@i imageq decyrEnt éP% gfﬁFg}“;ﬁqf'B aHP“ related to
the caemtation vhyaid itnagedvcuimentt he i nformati on. Conput er
system 1300 can send nessages and receive data,
i ncl udi ng program code, through the network(s),
ne@wor kA inithod 78raptboesaingnac saptared rimageadkatl gamprises an

ma?&?db@&rﬁ AElsafK c?dcé}n ﬁg.ngr 1370 might transmit
equeste code an appli1cation programthrough

I nternet 1360, ISP 1365, | ocal network 1355 and

coammﬂtmgtgraphlbat mlfcﬁr&m@nhadéhptdur@damayedmmgmd the tiansition
ed a§|?| icati %r .0vi des

betvy%g.n ?ﬁlg e@égﬁﬂ &082;{8}6”? 3\'\'8 r%gld &deé said cap lré image;

selecting one or more lines from said graphical information corresponding
to edges of said imaged document;

isolating said imaged document from background of said captured image
based on one or more lines corresponding to edges of said imaged document.



descri bed herein. The receive code may be executed by

processor 1335 as it is received, and/or stored in
waet@say®otlevi ce 1330, or other non-volatil e stPCERYS2008027041

| ater execution. In this manner, conputer system 1300

may obtain application code in the formof a carrier

wave.C ains : 1. A nethod for processing a captured

i mge, said captured i mage Wonprising an i maged

dogumenf, nsgthdd niirhpeboeesingi ai Bgptuded eiftdgey titaebhpalses an
. infarnatiog i.n said(fa tured image related to edges of
unag%ﬂ °FW§88 Sa5kﬁﬁﬂﬁ%,°'EBP§P9ng sai d i maged docunent

from background of said captured i nage based on

ar j&al | - OAL t fiSaiad i d

o doiectio QRGHiCER hRnidicn) 3 the, CRBRRed InERle” roBRAg o the
trangitioh ketwesndsaifl ormaggdpdperent aBd dghestgnarindaryef said captured
"na%gcunent; resanpling pixels of said i mmged docunent

ased on said conputed deviations; detecting graphica

information in said captured inmage related to the
or selecting arorsd osiiode lineg Fdmdsaid igeatihicalobfarmatios @bdesponding

to e{jgggﬁgsga%ﬁﬁgg{i&%@%n@ graphi cal information rel ated

orie ion said i mged docunent. 2. A
met hod for processing a captured i mage that conprises

ooty oL o0 agoldobumens b0 et ot on
or iy Tnes qoreFBAndIRg R roes PhSaiipEged desHmR tand

remai nder of said captured image; selecting one or

corPlalieh St ARG do QAR 5t S 3F saiq captured image
based enaarieney marellingfaeritesheddingnto 4daes fsaidyinpagry decyneat;

captured i mage based on one or nore |ines

correspondi tg edges of said,.inmged, docynent. 3. .
ToCABPUDS APYEReS| Agveena oRRUNRERagE SHIAL CRBRES | edmaged
docamehtregeld cdordin®tet; o @orharet dfod nonplisteitey: pelspectiven®f said

. cal pnformation in the captured image rel ating
'mag%&‘gﬁé&ﬁﬁg sition between said i maged docunent and the

remai nder of said captured image; selecting a one or

mh?aédﬁﬁ@?ofomﬂhé@i g Ph@liof &aid WhabEBtd¥iment to coordinates
corr espondi ng , . o
corresponding to a non-distorted perspective of said imaged document based on

said computed deviation.
4. The rhethod recited in claim 3, further comprising the steps of:

converting said non-distorted imaged document into a two-color
representation of said imaged document;

calculating pixel intensity of said two-color representation along the vertical
axis of said non-distorted imaged document;

calculating pixel intensity of said two-color representation along the
horizontal axis of said non-distorted imaged document;

identifying contrasts in pixel intensities along vertical and horizontal axes of
said non-distorted imaged document;



to edges of said i maged docunent; cal cul ating corners
of said imaged docunent based on intersection of one
WwWO@Rook2@03 i nes correspondi ng to edges of sai d POBYSIOS/027041
docunent; isolating said i maged docunent from
background of said captured i mage based on one or nore
lines corresponding to edges of said imaged docunent;
conmput i ng devi ati on between!&oordi nates of said
Cord@ftfﬁylﬁé lih88.9e e @F saRINMayed duruhtimdaesd @n s414d R@hgasts in
n-di storted perspective of said inmaged
WW%HE ﬁ S, mappi ng coordi nates of pixels of said i maged
docunment to coordinates corresponding to a

no'?i’egérﬂlﬁlhgeg)r tSB?%fgnd’ end?f-?éfﬂrféd %ggﬁdd%@aﬁ%gﬁt based on

diregtien péaaidnhnﬁSaofnﬁezt of sridhean-distastadsimapadhdogyrapat with respect
to diRENSI6hS BPsSidicdgearbfidnaged deduierged document into a
two-col or representation of said i maged docunent;
cal cul ating pixel intensity of said two-col or
r epotasingt addidn redrodigtdries] venagedl document smdcdrding to  said

detél}ﬂﬂngt'uo?{ of f‘ofuﬂ 4 ndaS %Pt%d i abEYH RELRRAR! X!

mo co or representatron along the
horlzontal axi s of said non-distorted i maged docunent

i dent i f inadmemyd @eitéd 'irﬂclﬁlr?f%' fdrﬂ{e@'&éh{dr%%gaih%%ﬁeps of:
vertical and horizontal axes of said non-distorted

i maged docunent;identifying lines of text of said
I megeadediagunsedid b&sedlstmtesiai thaged r detwment pintel a two-color

fep'le%ﬁ%Z'Oh o?%amdfﬁ%; rrmt of said non-distorted

rectl on of said lines of
text of said non-di storted i maged docunent with

r e%@ﬁﬁﬂath@ Sk EBARINRRG o‘Pfsaﬁiat'\A% %Gﬁ%ﬂéséﬂﬁﬂéﬁ alo ng the the vertical

docu rotating said non-distorted 1 maged
axis;f s Pﬁ@ Q'ﬁiogﬁijdf%ég?grdﬁf’\%@@%n of format of sald

non-di storted i maged docunment. 5. The method recited

corolsidlng " iR GRIRE, BhR° hlelb S BeerRiskptation, alon the
‘horizontat axigrof sajst reedistertethinndgeshdlocumenied document ;

cal cul ating pixel intensity of said two-color
representation al ong the vertical axis of

saj d
nordentéyipg P@Btf?ﬁf&g@@'%éﬁ}ﬁﬁﬂf'@s alanguvedticd gngsh hevizontal axes of
said néeartdedimagedidbvement; or representation along the

identifying lines of text of said imaged document based on said contrasts in
pixel intensities;

determining format of said non-distorted imaged document based on
direction of said lines of text of said non-distorted imaged document with respect
to dimensions of said edges of imaged document;

rotating said non-distorted imaged document according to said
determination of format of said non-distorted imaged document;

dividing said lines of text into three portions along the longitudinal axis of
said lines of lines of text;



hori zontal axis of said non-distorted i maged docunent;
identifying contrasts in pixel intensities al ong
woensomabs and horizontal axes of said non-di steCT/E82005/027041
i maged docunent; identifying |lines of text of said
i maged docunent based on said contrasts in pixel
intensities; determning format of said non-distorted
i mged docunent based on direction of said |lines of
text of said non-distorted "igmaged docunment with
r espe@etefraingjofgntatimaf s#id Ynasqofdgyclased onnepgrgrison of pixel
dotensite of saidtpattions obsmidlines of tdktst or t ed i maged docunent
according to said determ nation of format of said

ot it A ATEARE RGBS oo Piekt Paftd) i o8yl

oAt c8eMatian nes of |ines of text;deternine orientation
of said lines of text based on conparison of pixel
i ntengiti o% spétemaiofl prREdSingNS captufedl i?nabé,nﬁéicti Qgplh@gt image
rv,%g;.- el oLt docunmen ased on
sal 'é{eagearﬁ%hggati oﬁ%?’“bﬁﬁﬂ?{@fﬁ%ﬁfbngﬂg A system for
processing a captured i mage, said captured inage
conpr Mmgiangfos deteptingdbe edasanbsaid imagedidesustentn conpri si ng:
nmeans for detecting the edges of said i maged docunent;
Means nfgahs fof AHttiRg dRiorions bf YPinRbed @édinieRR e
documnent; neans foOr rotating said captured inmage to
proper orientation. 7. An apparatus for capturing an
i mage MegRH for Extatingrsald caplu(pddiage loRRRer gligitation. hase
wherein said docunent is placed; a stand extendi ng
ver tigal | yard apparatas Goasturil Sdre inageaédingiised f ROUSEMeRt,
d&oﬂ#&u@’n canera positioned to capture said i mage; a

Ctem Por stori ng and processing said i mage coupl ed
to said digital canera. 8. An apparatus as recited in
cl ai ma'basé¢ whenainrsagadnoumenitigplacedc onput er readabl e
medi um for processing said i mage, the conputer
r eadahb] j [ r I > e
%Q.g??ﬁ?ﬁ%@"@’:%ﬂ% Sald lE bR 4 S o e

ital s3rpera papiined to capture sald §R0€sr nore processors to
performthe conputer-inplenmented steps of:

a system for storing and processing said image coupled to said digital

camera.
8. An apparatus as recited in claim 7, further comprising:
a computer readable medium for processing said image, the computer
readable medium carrying one or more sequences of one or more instructions
which , when executed by one or more processors, cause the one or more

processors to perform the computer-implemented steps of:

detecting graphical information in said captured image related to edges of
said imaged document;
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detecting graphical information in said captured inmage
related to edges of said i maged docunent;i sol ati ng

wa 2106/02a0eyed docunent from background of sai d PepUSRUEI027041
i mge based on graphical information related to edges
of said imaged docunent; conputing deviations of said
i mged docunent froma non-di storted perspective of
sai d i maged docunent; resappling pixels of said inmaged
docunent based on said co ted deviations; detecting
gr aphiselating; seihimaged skcurmens &iom baskeraprsiof said saptwed imagde
basédénh graplacdl aiférmatiaf reiatdddo iedgeyant said toagedidocuroerdt i ng
sai d i mmged docunment based on graphical infornmation
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Pﬁ@%@ﬂﬁ@fﬁ'dw PR um carrying one or nore

sequences of one or nore instructions which, when

eX EC Ufe8amPIihgOpiRel®of NEXE ifiddedcasaiment Basedeon hsaido Bémputed
%Qgggr gocessors to performthe conputer-i npl enment ed
S

detecting graphical information in said
captured i mge related to edges of said i maged
doc uneetesting sgraphi¢ai gnfoamation ningeaid ¢epturadnimageofplated to the

ackatiensrdarimagéddocamenty ed i nage based on graphi cal
information related to edges of said i maged docunent;

comput | dew ati of s nt frao

non- df°§"1 psay 151@93%agﬁm\;—.\é\?h?sega?rggraﬁlg&ﬂgdn 8 'ﬂ%ﬁ%ted to
tes angnitatiop opsaidinnded deaument-naged docunent based on

sai d conput ed devi ati ons; detecting graphical

i nforgati o dompak dfemteum.um&e pfRESYIRA shid infifge, the

orientatio d o MR ; [

Somle” B S RHSCPACH Y s Bl BERef mory
tigstrugtionsrwhieh, Mhep ﬁxwﬂegatrvmen%rgwe @mm Capse thp one or
angrarpadaessdroto perfome theicogpateciplamented stepgeof. sai d
captured i mage conprising an i maged docunent, said

appar

o) g MR i s o
praktigiages documedt. renory i ncl udi ng one or nore sequences
of one or nore instructions which, when executed by

the ORBIafifig SME SnAJeACRREMER, frohd bﬁékgfd&ﬁd @N@ai@caplfed image
aR&E 3R SFa%hlcal information related to edges of said imaged document;

computing deviations of said imaged document from a non-distorted
perspective of said imaged document;

resampling pixels of said imaged document based on said computed
deviations;

detecting graphical information in said captured image related to the
orientation of said imaged document;

rotating said imaged document based on graphical information related to
the orientation of said imaged document.
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to performthe steps of: detecting graphical
information in said captured i mage rel ated to edges of
wa 2006/02d08yed docunent; isolating said i maged depCUIE005/027041
from background of said captured i mage based on
graphical information related to edges of said inmaged
docunent; conputing deviations of said i naged docunent
froma non-distorted perspéthe of said inmaged
docunent; resanpling pixels 'of said i maged docunent
based1®n &% %PPE&WP%H%*‘@WS?l%H@’edd@ﬁe'btﬁalﬁ’gcaQWa?ﬁﬂ'@a?
icofrprising a0 Magedsiacumerd,aidr appaiatusgpompeasisg.ed to t he
orientation of said imged docunent; rotating said

i maged, éjQrCrHS@ odRESH ol aRG graphi cal information related
to the orient t| on of' said i raged docunent.

a memory communicatively coupled to the one or more processors, the
memory including one or more sequences of one or more instructions which,
when executed by the one or more processors, cause the one or more processors
to perform the steps of:

detecting graphical information in said captured image related to edges of
said imaged document;

isolating said imaged document from background of said captured image
based on graphical information related to edges of said imaged document;

computing deviations of said imaged document from a non-distorted
perspective of said imaged document;

resampling pixels of said imaged document based on said computed
deviations;

detecting graphical information in said captured image related to the
orientation of said imaged document;

rotating said imaged document based on graphical information related to
the orientation of said imaged document.
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