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i nproving recognition accuracy in formbased data
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off-line 10 systens include hand-witten form
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5237628 descri bes an optical recognition systemthat

PSTale0/PQ> 88 Be G de)/ b ReT/Ad0HORT3, BAT/AId00/0R5%3,

a , c e
B A0 SRR Sl Bl PER AT hoTidtiod Pof
PO U60/60395, BOTABO0/06398, Pas/AeenoobanpCTiAdoo/063dgi ne
15 handwitten character recognition is used to
?@E@%‘ﬁ@%’@oﬁ1l§df’9?r@’tlé‘l)0/@(?§dﬂe?@fi@%J/AHO%PQQI1f-i eld. US
5455872 discloses a field based recognition system
which is able to select the optimum type of
Desceijitionaif thePeior donist r ai ned handprint, unconstrai ned

ndpring .. unconstrai.ned cursive witjng) r use )
0B %g%&#m%wavgﬁ TeROGIQsy Rysteph é}_l%‘y%@gﬁﬁ {fsEesogtise machine
FERRA, | bR nof HarteWAREA BBarSHSE D BBMe Wfdngeﬁ]élg%}sﬂz{h'é%gﬁa@ image by

determ ne the best classifier to use. US523
lweating thesmachines pentedifiatd identifiersoQucess fiddnhasehdeni itlengified, offline

SRR i oS e BRI PERRASE nch st
definition | anguage that uses Artificial Intelligence

t echni ques to deduce different field types that appear _

Ui 5455 %i2misclpnena figlddrasedieecpgratiemsystony which dhahle taselgcd the optimum
-present | ' [ d of . .

S e SSRGS od ALY B A5 Ryl bl ppyprovines

aysive Mritingy ford igegwitk cogartiguldatialdeint £ f@eh. i THeOsy8tem uses an adaptive
pa,'rgili cul ar formfigl d such that its_ information
Ve T}FF

g system M atidenee yalyes togeterminedhehest slase Bente wse.

being in a
US5235654 describes a system which incorporates form definition capabilities with a

character recognition processor.

SiberSytems offer a product utilising a form definition language that uses Artificial

Intelligence techniques to deduce different field types that appear on a form.

Summary of the present invention
In a broad form, the present invention provides a method of interpreting data input to a

form-based data entry system, including decoding data entered into a particular form field
such that its information content can be determined, said information content being in a
consistent machine-readable format, wherein said decoding of data includes determining

one or more possible values of information content, certain pre-defined possible outcomes
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consi stent machi ne-readabl e format, wherein said
decodi ng of data includes determ ning one or nore

w@omgiokd4es val ues of information content, certaP@I/AU2003/001341

pre-defined possible outcones_Xﬁ)2004/036488
PCT/ AU2003/ 001341 -4 being given a relatively higher
robability of being correct, d said pre-defined )
biag Bpiee 2 Blabuehrdielie @Pffﬁ’ah\i'ﬁéﬂggﬂflg SATEtheandoicREe-dgfined possible
biltGorRaY Belnfgiendent Hﬁtﬁe%ﬂtex%fqﬁ@galakmm RALGecodi ng
of data i1s pérfornmed on witten or voice data. 5 Said
decodi ng may be perforned online, where the decode
ake | ace, cont e raneousl with the data.entry, or
BRITIE, SiaePahe AP GE B omiet Sh ik e kECF R a1 or
data entry. Preferably, a particular formfield has
associated with it a predefined dictionary of possible

S@d deeastingimgy ba pedpraned inding where ther decodstakes plaesdcontemporaneously
I al e _pr hat a rticula

SRE B PUT l of GRAE RERTAE SectE I PiaoognB e Bl Rfsg eney.

there should at |least be a certain probability that

it does. Preferably, certain possible decodes can be )

Brefrarbly, apagHetarfpahisld haspswciatag wigh dor predafineddictipary of possible

’ . . i - .

SRR 5181 1o LAl 8P PSR R AL el it

Bticuién ddodde Eittrdianeonresidsf int the dictement ot that nhdre shafld at least be a

advant ages..i n, t hat nore successful recognition of

ﬁﬁ?glwﬂgﬁ?hgﬁhmﬁgkﬁéhieved in natural |anguage systens

by decoding the data i nput based 20 on the context of

the field in which the data is entered. Brief

Prefasatilpt degtaingfossihle docedess v bEgiven adughes prehabidity phbelnggorrect. An

Slapl GRS 590 bk A ICHERY, g o ene e
aicbéecaes tiah Badthifigldvay of exanple only, with 25

reference to the appended drawi ngs in which: Figure 1
shows a typical formhaving two input fields; Figure 2

A T —
dﬂﬁ.datasin,phi @in BeacHisved innghsaliph@age VotentiOsl/ ds3064i88 the data input based

PCT/ AU2003/ 00134
on the context of the gelgl in which the data is entered.

Brief Description of the Drawings

For a better understanding of the present invention and to understand how the same may be
brought into effect, the invention will now be described by way of example only, with
reference to the appended drawings in which:

Figure 1 shows a typical form having two input fields;

Figure 2 shows another typical form having two different input fields; and

Figures 3a and 3b shows two different but similar handwriting samples.
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-5 Detailed Description of the Preferred Enbodi nents
In the preferred enbodi nent, the invention is

wa@oovitioggased to work with the Net page networ KERPICT/AU2003/001341

conmputer system a detailed degcription of which is
given in our co-pending applicCations, including in
D ul ar ,PCT application \W0242989 entitled "Sensing
Detalle feyrpglbmpegiments i cat i on W0242894

fgdled Dlescription obvheNRre eYrRgoL MDOE
find pRferrddk id | Ml &tion fsl i

00l pRbed LERATRIE b Bibion NSt R Ry e Netpage
hetwioskeld| eompiker dystennd a2detdited rdeaenpt@D0X, wRICH isgptendatduoco-pending

%g&%}gp ég}@ﬁ@ﬁ% a’f*ﬁ”%glggélgr :@g@frz%%gcz%gﬁxd%&%gv@{tﬁled “Sensing
BBicé’C &lddosn MBOBGA P epplichti®d WO 1804 dnfikePaindRaAd e Printer”

Searchi ng Using Handwriting Feature 10 Synthesis" ) _

filede 40 2Mayp2G02, RGB. application] WYA0ZHYHT & cilatedfdce ParfagrotPrinter Using
VN tat | i | n rd: 1y Q

BB P ST Sl doogL a5 BBt R088 20 Sopars or

HeqadtioneWithnA Ndiwstk @pmputeasysaes” ifiled B May20020addBCT application
basi c_system the systemis described in its

RBI0634T bt Pigtilaink S1000h95G, Searoptnindisg diBdwriting Feature
by i -4t Qr i . . .

SAILE 53, S ABAPN St BRGS0 pplgemarion wi

secesmarily, embedypaléfoereverd nfost of dfe speeifided qraityearsly sttenwions described in

rovides an i.nteractiv aper - bas i nterface to, . o
(st RPICAIRSHRCPIBHOD P (eI PRS iKY B aGRYeRtr, fiR vsieR) i described in it
£OSedoMBRE el BNassRPih CaldestdndRY Mk ROMtexEaE 'WRBHSthe preferred
generated by the Netpage systemis uniquely identified
embodiments dne Aspecty off Wsrikessat ineentioarnperitd. user
interaction with the paper using the Netpage 20 pen is
captured, interpreted, and stored. Digital printing

InesiyieLegary,abé bictatedSoirh Of G- NeSaR W stef prokidgs & interactive paper-
Net page docunents, allow ng}gl nteractive applications

base éntgréj@cg t@d@gi_ne iqf@gnp@pp Y atifzingtpages plettvisiiy coded paper and an
SRy 98065 LD EREIHE Y6 gl it

anidstorelionea petlotls berng, sid 3l 0&s, inerudtisn Wity the pdfé&rusing the Netpage
i nterface functionali tﬁ such as ,tgi/pe,r t.ext navjgatiaqn

REYG 1St Eaniteshyiterpeetedriand siareq, Digitg} ipRpERS teshaplpgy facilitates the on-

ik T Eebide oS REn L R B e RpIaHEHS (6'4R developed

The Nstpape ppatet,qren, arfd netivodkr nfrastagsure paovida e lpaparimediealternative to
on the

t}r%cﬁ“{n? {astgli:e%rl]-kggegt %ﬁ)&i}:a tand onlgl% eub?lrs]}%nga slérrvic%lél,earpda guepports user-

interface functionality such as hypertext navigation and form input.

Typically, a printer receives a document from a publisher or application provider via a
broadband connection, which is printed with an invisible pattern of infrared tags that each
encodes the location of the tag on the page and a unique page identifier. As a user writes
on the page, the imaging pen decodes these tags and converts the motion of the pen into
digital ink. The digital ink is transmitted over a wireless channel to a relay base station,
and then sent to the network for processing and storage. The system uses a stored
description of the page to interpret the digital ink, and performs the requested actions by

interacting with an application.



10

15

20

25

30

on the page, the inmaging pen decodes these tags and
converts the notion of the pen into 30 digital ink.

wabm4adsqysg al ink is transmtted over a wirel esSBCTAEZNNBH01341

to a relay base station, and-bhen sent to the network

for processing and storage. The system uses a stored

Q%ﬁﬁéa't@hé gRvile ddierP a0 thelRel B BB BIngtdWRulets! Ald prbkess the digital

an performs the requested actions by interacting
imteaatpt@pp Isubtatttednby We 26047368 s aP@pplitdrion Fefea’d bne or more

ons rovi de conte
BE%A%’ |%a&°% S AP, o1 ?Pé‘&e”svélcilhaée éﬁaaff{’%ﬁ%}i tp fpe network to be
btofed! agideds afi@ HiHally getinkd ésheutpﬁtem thEY et alhe/ Neffage system allows
appllcatlon generates one or nore _interactive pages
rscrp histisasedh applicgtipasto hegayelopohby: Rroyiding servicss faralpcerment publishing,
k al "

AR " U pIhEY ey (PRREARS FIOC il ppdipents, handwriing
sdcbgnigord aﬁd)ﬁignsl inkase@dhiapparidoaet oglidation lneinddvehetfie dedhyiques such
grQV|d|n servjces for docunent publishing,

AR YenHeAofe| j very, authenticated transactions
and secure paynents, handwiting recognition and
digital ink searching, and user validation using
Binbodinyents afebé piegers snventibn amopstablean gitkeroerlifd aratff-bme situations to

T TR T O
Btk Mord s DuRS Roh RBRStrafiRd FormaUsthinpiput data can take

the formof handwiting, spoken words or other
non- constral ned forrrs of |nput For the purposes of

. 5§ of Wis de iorﬂe' E‘gfeltsotos%%tteg{gswﬁ\gg tfe input data is
°rpu gata 'S

eco |n real

dmﬂmﬂnﬁ:ﬁa&ley Cmtéﬂﬁpbﬂﬁﬁedu@]@lﬂllﬂﬁfhetlﬁ\]ﬁ]td)a&}fb dalta’l I@bﬂl&f words, the -
words, the decaoding process is able tog work wt

é‘iﬁ?ﬂ%d’ri’?ﬂ%ﬁrﬁ‘ﬂ? & W0§1a Shthadynamye trxf%rpe@pef guchfas tth%traJectory of the
Vﬁ{dug léﬁ'o@sr\gl‘ﬁgﬁ n’(%ﬁ'e?.lg ﬁglﬁeﬁ' H?a?aée@xj. '\ t?ﬁl\;\:glb&{ -fd E};s V&glrﬁs an Internet

ypica l'ine sys nt er net
th pagep wtheresthednmptiedecepted, fon msmnce, inithe Ifdrm 6ﬁ)hi:mdwhtten characters
handwitten cgar ai er ent elr ed |%_ﬂgtfans of a stylus
SIHEred Via ineans o aghy; a5 %tP ggrap ’GS It he purposes of
this description, "off-line' refers to systens where
the input data is recorded, but the decodi ng does not
Bercthe mupases o8 rtbistdqsgipttme foff-line' o¢flaesr tonsystgms Where the input data is

decoding .is _only. abl rk W th a st
RenREteRitaeofene oo el ectullaplrie Bridigier tnvggper words, the
8écodingfik tohBNalf18as aedrefwithfa btiRE eePresehfatibih BE tisd/MmbBINsiéh & a bitmap
handwitten formdata capture

image of a written character. A typical off-line system is a handwritten form data capture
system where a user completes a form using handwriting and regular pen, and at a later

time, the completed form is scanned and processed to extract the data encoded therein.

As has been noted, the use of natural language input systems poses a number of problems
for system designers. There is a great range of different writing styles, both from person to
person, and even for the same person on different occasions or using different writing
implements. Likewise, there is a wide variety of accents, intonations, dialects and pitches

of voices, each making it difficult to distinguish voice input from different speakers.
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25 system where a user conpletes a form using
handwiting and regular pen, and at a later tinme, the

w@eomphai4exl formis scanned and processed to exPCEHAU2008/001341

data encoded therein. As has hgen noted, the use of

nat ural |anguage i nput systens poses a nunber of

BLMRLRTENts 0P the YESM ARSLHBRT SroviRes Eméthod BF § 838 Gecogniti
of differser?t vvrilfri[eng sty‘f es, %&V‘h from pgrson t g 3 ecogntion
peusasy in arvdriety exfi nhiwral tlimgusgendatp apsbsystemsd iThé émprotvement is achieved

[ [ di.f f t Wit i mpl ts.
BY keliirdibing the oe 4!opossivle dalauirlbingy BF enistediip & paRticular field, based on
tétta@m aitdisuiss ofttha fRid Bselth Phd &HESdimeht, MY &RStraifemBy be absolute, in
making it difficult to distinguish voice input from

that therdsn ensgredy ieths fieldonasice/ foashze definedisetorf3iag0assariated with that
ﬁZdErTbodi ments of the present invention provide a

rre]t hod for inproving recognition accuracy in a

vari ety of natural |anguage data input systens. The

i nprovenent is achieved, by constrai ,nitg% t he set of

Boetéeneabedimentsyine Korsiping Sayhediagipl; in thatpagreater waighting is given to
el L er.t al ry e fi :

S it Wl Phnd e fheRbinor ooty e el 3 dhta otry is decoded

alob folund @pt tioredde mathe likteo fdagler-erei ghteldoutcoréseitfis stilbacveysted, whereas

be. found in efined set of da associ ated with that

i top @ionsseefimsmbtrhareal voRl RORRERAHL oy be

partial, in that a greater weighting is given to data

i nput which is found in a defined set of data. In

Ihe demehased datafentry gustemetherform dnaliedes dae or 1®rea figlds oeachl of which is

to reside.in.th st 0f. hi.gher-weight ed outcones, ..

??% it% PeScFlivF 2 d%&acgn&y.egx’ \l.h\%ﬁglrloewégg d?%nPH%n,ptgre%qngﬁglence, BEbBodiments of

thEtiackintien twill prataridy d&sHbdd Waetnth dTey FERMOATHNEEd td RRcdlve handwritten

form based data ent r_ﬁ system the formincludes one or

K but dregkilledampn yill ipalisp thad othes fermsqof date inpat, sugin py speech, can

. | .pt1on, for convenience,

gﬁ%gé?eggﬁtos %?ﬁﬁiﬂgQ%gﬁtlh%Sen Pglt}i will primarily

described in terns of a systemarranged to receive

andwitten input, byt the skilled man will realjse .

HiFe hEMRYS il formdgp aquﬂlplaer,ﬂe i a@tgrﬁé@aw,mtoaﬁanon from two
Sdparutd8a8s i fo,hPOMEIRAd T8 Mben&] L HUGO b ke i
1%%5\/\/5 a typical for mgloo whi chﬁ%ﬁﬁ%@gnggéﬁgﬂgd T Gafifire an input
trapt anser gavineg liim figst manie oFhef second faeld 120, Iskegied Atast Namk'ds provided to
11 120, Ie field 110 I.aglglled "First Name' is
fpbire 48 doRus from 4 USeE 8PS iS85t name, m & user gi ving hi s
first nane. The second field 120, |abelled 'Last Nane'
is provided to capture an input froma user giving
I the| first casathe apsociated proeessing system; Wbethss ouiliae e off-line, is able to

g{ﬁggg ?}gei fﬁgutsé/a%,ea% c%s%}aﬂ? {heqﬂ('elyi &gulpsrono{hfe_blaisig f ililf%rmation implicit
in the field label, 'First Name'. The processing system is provided with a database of
common first names such that when the handwritten input is decoded, a greater weighting
is given to possible values of the decoded input which reside in the database of common
first names. As an example, a particular user may be called 'Greg'. However, in his

particular writing style, his name may appear to resemble 'Grey'.

Figure 3a shows a graphic repreéentation of a user's rendering of his first name in a form

field. Figure 3b shows how the same user would render the word 'Grey', and it is noticeable
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wo p@4asdsabel , ' First Nanme'. The processi ng sysPEMAUS003/001341

provided with a database of cgmmon first names such
that when the handwitten input is decoded, a greater

ighting is given to possiple | ues of the decoded )
ﬁ\oﬁb@e tRiTeRTeseatfigRs g WeWeSIH’é]?‘éBﬁg glfgqf ogbhiRdhe closedsypper portion of
e TRl 1eASr '8 VABIRNR: aleliits Hedy ofi&siky MRy be called
'C}eg'é Fb%e%er, in ngmBSS parf?%glar %ﬁiting styl e,
his nane nay appear to resenble 'Gey'. Figure 3a

ows, a _graphi c representati,on  of .user's_renderin
B2 o BRI s SER PP o PR a g RGP o sreater
WeWhiiReisSAveh tdSEfegall kifls isefafl flord NRIVRS Be a GaRY first ARkle] Note that in
IS noticeable WO 604/036488 PCT/ AU2003/ 001341 -8 '
thifaase.neTayhis & wpidewhich as foobrsfound i adjctionaryl afracceptable words, but is
U ro B h 15 5 ROl BT B RS 1y Wlisdlsy, Pl he data by
MbBig priefer@ice a6 S@iniigors nainesosee kthet @ allé¢ castds @agl produced the correct
interpret the witten input, a greater 5 weighting is i
oWl An other epsgsy whepg twhprsmpze regylts g lakqly prd gll appepginghe constrained
i r ] . hi v ot e
N iy A mp I e Bk 0 dafa e Bnted iftYan dfioft o choose
the coptatlohe ofithe ppossitileresukts froml d lkst oy tHeprébmbteresulisn a
list of cormon first nanmes. In this way, constraining
the data by giving preference to common nanes over

Phd S/ Blobshs \Wak 88 aliditePfR WESEnt @I CHAPE be FRBHliA difffent forms.
ot her cases, where two or nore results are |ikely and

Hhe¢ nerppdupstive expplaonbistrbglavedetaids saveral fielde and the kieds dfeonstraints

oppted to resenter, the data r .be prese wi,th an .
BBt il B gigctfes BicRessl i fhdREBldfhppl of airating the
dopfdl SicdmhOffom d £ién Rbut. The PEdIRAY SEIlEE petsdrs willl b€ c6@BE realise that
gfocess can be adapted for different fields likely to L

Eferegl rfipldsn mfyt hasice enteials consyrpiats, gaplisdn t gheny eaccording to  their

.St bel ow details several fields and the

ﬁ%ﬁgg&gggg%%é%raints 15 which nay be applied to the
decodi ng process to inprove the |ikelihood of

generating the correct outcome froma given input. The
ordinary skilled person wll, of course, realise that
different fields may have contextual constraints

applied to themaccording to their particular

properties. WO 2004/ 036488 PCT/ AU2003/001341 -9 Field

Label String Context Processing




First Name, G ven Nane, etc. Large lists of conmon

first nanes are widely and publicly available for use
w@soodiosd4sonar i es defining processing constrai PCEAU2003/001341

during recognition. These listg, which are often

derived from census data, include associated a

-priori probabilities, allow ng conmon nanes such as

"John" and "David" to be nore frequently matched. If

aBbitld Label Stringgor nat i on Context Reocebsiign or el sewhere is

avai |l abl e that indicates the gender of the witer,

SEpadnge, Giléh Nadefetdral Bargk Slists @ANcdi@mbi kst hémby ra.tra%dely and

i mprove recognition accur ac Not e that during

recogni tion, out - of - vocBcht yavaikstle fog i use aﬁadneéoxtahlas defining

do not appear in the na b

to ensure that unusual g}%agguﬁl%que@éﬂtgpg ?ecg lg dThese lists,

still be recogni sed corwaithl yre Eﬂftens deﬁaétl kfﬁndocrb@s&ydata include

conbi ni ng the dictionar decog i

probabi | i stic grammar gfates ugwr ’é?§’ d’ﬁobﬂt?éﬁ%é»t @lloyying common

gram that contains infQuaat i@ rRIFMFI LdSBavid” to be more

-priori probability of character sequences usua ?

found in nanmes. Last NaegienSymmeiched. Heoadditions mfd>ra’rat1bm from the

t he above field, but us ionary .of |ast. Nane,

etc. names. Note that f%’lﬂ%\/‘&eﬁjsé:w e??a‘lsr@ga’?a&’#eg‘ét indicates the gender
general |y much greaterofe indér sdphraps mlafz}%drféiﬁﬁé lists can be used
across the population, so the pr Obability of

out - of - vocabul ary  wor d fistrher imeravegeeagnitioarceuragy. f or

first nanme recognition. Address l\/bst addresses foll ow

a regular pattern (e.g. i RQ.

street nanme and street ygegg‘l)hhﬂ qh%én 1txor£|361k%£§/§ a%}/ﬂary words
can exploit this patterg. eanmthaddG(mdt appeay in fhbrname dictionary)

exanpl e, using reqgul ar ex i on
P g g p{)e allowed to ensure that unusual and uniquely

spelled names can still be recognised correctly. This
can be done by combining the dictionary decoding with
a probabilistic grammar model (such as an character n-
gram) that contains information regarding the a-priori
probability of character sequences usually found in

names.

Last Name, Surname, Family ~ Similar to the above field, but using a dictionary of last
Name, etc. names. Note that for Western names, there is generally
much greater variability of last names across the
population, so the probability of out-of-vocabulary
words must be higher than that for first name

recognition.

Address Most addresses follow a regular pattern (e.g. dwelling
number, followed by street name and street type). The
recognition system can exploit this pattern during

decoding by, for example, using regular expression



WO 2004/ 036488 PCT/ AU2003/ 001341 -10 matching, or by
altering the valid character set (i.e. digits only,

wo edou@sasonl y, /' allowed or not allowed, etcPQT/AE3003/001341
recognition proceeds. In additjgn to this, sone
el ements in the address can be decoded with the

assi stance of a dictionary,. su street t .
("Street", "Road", "PI aréxg%,hm%m%)gnbﬁlz.al,tennggﬁgsg%ﬁf.cparacter set (i.e.

"Square”, "Hill" etc.) G@igitsonlgckttadmnty, ‘£ answedosidt@ibwed, etc.)
nanmes i nclude "Main", "Church”, "North", "Hi gh",

etc.) Suburb, Town, et casegRgnitqngrecesas.subur bs and

towns are freely and publicly available for nost

regions. This informati g &boS thidS&fhd defiohk ‘ﬂﬁ‘ﬁki/a‘aﬁress can be

with other information such as state or postcode
zi pcode information (ifdaoedéd abthedhet assistance héra dationary, such as

the recognition alternatives. For.lnstance, jf it has, .
al ready been establ i sheﬂrefha?'p? h{e Streglint sl:i%f"ﬂ‘gf’ Place , "Avenue”,
residence is e.g. Austratkseni’hegquliere "Bile & Yor street names
seven possi bl e values for the next hierarchical

di vi sion of state or t etcommnny stregic @amigat intiude d“Mam”, “Church”,
been decoded, a furthe&Né: ki 'mien(rg di ctionary of

suburbs or towns in that state e?rlt } ory can be used
toimt the possible outcones. State Lists of states
abubualdidvahler. i f t he CoBull tiyts R€GubITbs and kdvoiare Bty and publicly
state can be given ana-qrior' probability . | )
correspondi ng in the |iR@IFNBMT tRoY T8Eions-sEhisi infarmgtipn can be

t _hat state ( ' - €. l'ar ge, usded W&&Hﬁ‘nc‘ﬁ%ﬁ%ﬁl &R inforgliaff&{]s&h as state
hi gher a -priori probability). "Further constralins can
be used if postcode / o posicslei ¢ dipaoahe. information (if available) to

further reduce the recognition alternatives.

For instance, if it has already been established that the
country of residence is e.g. Australia, then there are
only seven possible values for the next hierarchical
division of state or territory. Once that field has been
decoded, a further constraining dictionary of suburbs or
towns in that state/territory can be used to imit the

possible outcomes.

State Lists of states are available if the Country/Region is
known. Each state can be given an a-priori probability
corresponding in the likelihood that a person is from
that state (i.e. large, populous states can be given a
higher a-priori probability). Further constrains can be

used if postcode / zipcode is known.

Phone Number Phone numbers follow a regular pattern (e.g. “(##)
HHH-HAAP) that can be used during recognition.

Additionally, the valid character set for a phone number



Phone Nunmber Phone nunbers follow a regular pattern
(e.qg. "(##) ####-####") that can be used during
WO emagsd4gg on.  Additionally, the valid characteeT/aB2003/001341
for a phone nunber WO 2004/ 03688 PCT/ AU2003/ 001341
-11 is constrained to nunbers only, further

restricting the potent i
Zi p/ Postal Code Zi p/ Pos{ ‘}OHS aﬁ@%{]\%é | rl?glasl IY/aﬁm\}/ler festricting the

country generally fol | patetiab pseogiiition pmm@twes. For
exanple: in Australia, the postal codes are always
five digits; and in th

four digits |ong; |nth SA,
U%P/Pé’s {$o8¢ one or ‘pﬁ)éistaér%"desf?ﬂ @\/\édgwntw generally
mor e nunbers, foll OWEd RY10@NEsHREificBakter. ?BP E}Fazn;?%Q?hmeustraha, the

Addi ti onal decod| ng constraints are avalil
correspondi ng State andp®t£tbuslodes anef dwayt fcmn digits long; in the USA,

avai |l abl e. Country, Reg Ful | s _.of
possi bl e Country/ Regi on Yea%‘ % aé‘fién ‘:J me of one or more letters,

available. Birth Date, mbﬁfe@fby%btd},mbﬁ"d rfunfgersl 3b8Swed by one or
generally follow a regul ar gattern and O her dates

etc. have a constrai nedmerfa ti@ns@galgeAddﬁmalsd¢qoglnefconstralnts are
either nunbers al one- ogvaﬂ%erfséﬁgd I IPRn,}é‘slP E%%Eﬁ |and Suburb

characters such as '-'
Emai | addresses follow fmfc&nﬁﬁbxﬁis@vaﬁiﬁle.rn and have a
Address, etc. well-specified char acter set. An exanple

a@% ur{_{\g/;ggglpg reeg ?l\?[nat galg%g:m ossﬁ) € &811&?;/]%2@8 rT?aiblels are publicly
VA1) RN @ ([a-zA-ZO0 9\ - b H([@-zA- ZO- 9] ) +$/". In

addition to this, if emnil contact information is

avail able for a user (e.g. using Mcrosoft Wndows
VB dgtedDaept Biviiel ) ), Whisten  datesogensradliy fodlgur e ssgelarc pattern, and

Other dates etc. have a constrained character set consisting of either
numbers alone or numbers and delimiting characters

such as - or /.

Email, E-Mail, Email Email addresses follow a specific pattern and have a

Address, etc. well-specified character set. An example regular
expression that can be used to match email addresses is
“"([a-zA-Z0-9_\\-])+H\@(([a-zA-Z0-9\-])+\.)+([a-zA-
Z0-9])+$/7.

In addition to this, if email contact information is
available for a user (e.g. using Microsoft Windows
Messaging API (MAPY)), the list of email addresses can
be used as a dictionary during recognition. Similarly,
common email domain names (e.g. ‘“hotmail.com”,
“yahoo.com”, “email.com”, etc.) can be used as

dictionary entries to guide recognition.

Credit Card, Credit Card Credit card numbers have a specific format (e.g. “####-
Number, etc. HHHH - -1H##”)  and  constrained  character  set.

LY I 3G SRR & PROUS PO o SRR s N IR (PR S PR P
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15

be used as a dictionary during recognition. Simlarly,
comon emai |l domain nanes (e.g. "hotmail.conf,

wO yahosseont, "email . conf', etc.) can be used aBCT/AU2003/001341

dictionary entries to guide rf_sﬁggniti on. Credit Card,
Credit Card Credit card nunmbers have a specific format
(e.g. "- Nunber, etc. #1###- ##4##- ####") and | .
constrai ned character s’éﬁ.mm g’@é‘&ﬁ)‘ﬁB@@Sn validation rules (e.g. check
PCT/ AU2003/ 001341 -12 fdflid St le¥n alk&BE Ss& Surftfet:8&enition. F
validation rules (e.g. c%gc Ss‘?di gict %est S) Seﬁwat gafn grition. ot
al so be used during receognipld,oftheFoare tswoagmpli@rotiable results for the
there are two equi-probable.tresul s for,the b heck digit
recognition of a credit“C# ¢ Hunber? c('f‘f‘f’é%?(arﬂii grioer,  check  digt
validation may be of heldhdbtiod mayebe ot iR hiNe §QLKRG the correct
result. Language / Locale Lists of |anguages that are
spoken around the worl dresle freely available, and are
currently used by many web fornms. Once the | anguage

ti cul.ar witer j: n '
B Ao oesi ng P fTRagd iU HRSTERO the world are
Exanpl es of this incl udiedy fabsitabid, and aangGagenthpassdf byt many web
di ctionaries (e.qg. Engl*sh, SermaF French, etc.) for |
text recognition, changlPfgst REcg dhe Janguage i g pticular writer is
character set (e.g. allgwh ipcafBeestelabli d hat i £
are used by sone Western Eurc;pean Ianguagelgl‘)@ova% processing o
changi ng the fornat forotherttypeseefogputt Esamplies ofithds frichmle different

to using publicly available or proprietar .
di ctionaries, particul anﬁ“ﬂagf'ap‘%)cétﬁ‘gldé,&mﬂﬁ%esc&‘n%i Faglish, German,
their own dictionaries pégeh, tdtdlp forlfelkh GeddpfitioflU Shahging the valid
recogni sed responses to guide and constrain future
data entries. In this wsgogntjur ehmctarseiblegllowing accented letters

enbodi nents of 5 the i |.0 ' e.their
recogni tion capabiliti géggéﬂet%gg&/ab&péeo:ﬁg{ gv%s\t/eé‘lrle%‘frﬂ%eaﬁr%anguages)’
‘learn’ nore possibl e ocadehamsingthetfbend deradite REOGESGN.

In this way, names which becone

In addition to using publicly available or proprietary dictionaries, particular field labels
may compile their own dictionaries over time, using previously recognised responses to
guide and constrain future data entries. In this way, systems employing embodiments of
the invention can improve their recognition capabilities as they operate over time and
'learn’ more possible outcomes of the decode process. In this way, names which become

more popular over time, for instance, can be given a higher a priori weighting.

Most form definition formats support a number of different field types, such as text fields,
selection list fields, combination fields (i.e. a field that combines text input with a selection
list), signature fields, checkboxes, buttons, and so on. The field type gives some indication
of the expected input data-type (e.g. a text input field indicates text entry). If a document
format allows data-types to be explicitly defined (e.g. XML/XForms), a recognition system

can use this information to constrain the recognition process.
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nore popul ar over tine, for instance, can be given a
hi gher a priori weighting. Most formdefinition

wo ovommsaissupport a nunber of different field tpEEAD2003/001341

such as text fields, 10 selection list fields,
conmbination fields (i.e. a field that conbines text
signature fields,

W th | ection |jst)
%h%@%mteéhe ﬁﬁlfelttﬂﬁ's forgspficp cewamv formationyreggrdingthg s@e of data that
SR b& éﬁte&au& eachoﬁela Penig X mh&Hnl i8 Bwau?%a@%eqn GRriButes that are

a text input field indicates text ent
asodated twithf @ spmtﬁcaﬁd:ldm@n@l axanply péthis & the setxgfl selectidnystrings that are

define e.d. XFor ns recogni.tion s
CrERmPRp o Fafhtsd Mith S B iR MRERP e B B opihs from which
HeasesBust kRakd@ RRA6HHAEEn BETs AR U IAah3ddmentd urifly recognition.
addition to the field type, fornms often contain
Sm&ﬂrhmmc‘@gmﬂeg axfcnom;})maﬁ@nt%@s edn dset & dnqmnalwhfosﬂl@nb@ strings in
am l?glgtgog:j&ltﬁ %C?fufactgl' grangtﬂeksti) aﬁg\grwngéss g@e% gﬁ%ﬁ" SF Hgtgd in the option
Hgtae bé revofhieddd. One exanple of this is the set of
selection strings that are conmonly associated with
list input fields. These strings represent the options
fromwhich 5 the user nust nmake a sel ection, and can
§ﬁn8’a§8dm§§t Hefds! Hﬁ?réds@ |C%Hﬁm %ttﬁUﬁt'nghét 8{39 QsdidtOfh the Tecognition
Ssmlarly, recognition of nbination fields can use
piioceduwnaFgr eanygdé, esanie mnpsit rﬁqi“@sypeﬂ hayerdiflagtindicativg thaa the value

FREEEE FhoeRERERE st Finedt et Miadenafiat g Fognised character
s¥t aRskAl bnlyRdtude idegiels IMPRY fRldS nHOMERContait d Akl 8&ribiR&t which is a
can assist in the recognition procedure. For exanple

Hone indigating fthas|tee tfljbpb@uhtamétcb the spgcifiedipetienr{g ot iﬁ#ﬁﬁgg%we requiring

nt.gr t [ A

YBL 36 AR B RS TR nad, A0Sl P ptped s
‘SZIID)ICG’”)) Mhgs Ak tﬁﬁod‘hﬂ@d&@ constriaii thé ivelidl fecoBitiah &ki’aracter set at each
contain a mask attribute, which is a string
ofhest tra&hp seingraad thusdmprayGithePseSBQLAFCHIReY s peci f i ed
pattern (e.g. " ####A A" requiring 15 that four digits
foll owed by two upper-case al phabetic letters be
entered such as "2002CY"). This mask can be used to
Many tfoans spévefyvedliddtion qmgm'ldtd:rs rthatheara bt arsed éd  @tide dloeh recognition

offset in the,strin rove.the .reco tion

i a5 XS PR oY R, PV RES S P Snasimum values
ﬁlﬁﬁéarf?@é" u&% td SR strAin Ghe FRoEMBox %éﬁﬁi”@th@tnﬁelag m¥yQoRfth validation
For exanple, nuneric input fields may specify m ni num
mﬁramm eviavaSeriptothat is arechiedhen thoussshes ertered hialue into the

ﬁg]?. E ts Ico 0 e dnf5e e)}e%utegmu%ple t&e%swﬂﬁ%a&lomtdfavlci]ual recognition result as

a parameter, allowing potential alternative results that do not conform to the validation

requirements to be discarded.

In addition to using standard form field attributes to improve the recognition process,
recognition-specific information can be added to fields using custom attributes. This
information is only used if the form input is processed using a recognition system. Thus,
the form can still be used normally where required (e.g. data entry using a keyboard via a
web browser) since the custom attributes are ignored; however, if recognition is required,

the custom parameters can be used to improve the recognition results.
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program code (e.g. JavaScript) that is executed when
the user has entered a value into the field. This

w@E owe/03@s8 be executed multiple tinmes, wth eacPCT/AU2003/001341

i ndi vidual recognition result_gs a paraneter,
allowi ng potential alternative results that do not
conformto the validation 25 requirenents to be

di scarded. In addition to using standard formfield

attributes to inpraove the recognjtion process, .

PaBe gramplehokestam figld; %WPF?&W‘%WW%&T getdlefinitign (where the set of
{/)e{rl] y&lﬁ&g&é&gﬁlr??ortcﬁggl?g% %;qityladrl)lg}fﬁi@@aeg E.ll(l:(z ge egﬁ%&?ﬁg&g&. §Sthe fields are
disglagmli b1 printey atsamy visiml cueS® ghedef dnraceanpading (e.peboxes on forms

RBYBHFR WPt Ganip o HSEle) HEFies) b ReCRsss Of (e dhide can be

25b¢ihedRith MELHbRANGT lion AWRYE@Es tb fasi ORI Bfhrh@er segmentation
required, the custom paraneters can be used to

stager ofy thet radweitiog mecoigontione ot examphe BOSpRCIESi®E8Be coordinates of the
PCT/.AU2003/ 001341 . -14.S0 exanpl es, of cust field
QR R R e PR CL POR SR GpIfr  (HelP e character
BéXes @br inpal, itk feh@%rﬁﬁ&rﬁé;%té‘r@ tarfbé irfbfinddSofethp lekpéctddylocation of each
defined) and regular expressions. If the fields are
ehasastesydlpWang prorhacsHratpsiepegnitiotalocedfes t o gui de

character spacing (e.g. boxes on forns 5 where each

box must contain a single character), the paraneters

of the guide can be associated with the field as

Infisrtranioa trégarding esntext @esdssing wnd bartghagecinad@lingcan also be encoded in
segnmentation _stage of the handwiting recogniti.on,

RO RUHBYES. SIS g Fer RIS € fomigation of language
R8I D hsEiSCIA MY R8BS Sf MUARGHHE texPE g2R%raR | WaRBter models,
ina field that uses character boxes for  input, the
starslaghdictiomariey,stsenspeariciskictionfesiebhesé moldels axgestiablyl combined using

I [ f . .10 . L | owi )

| 828 B Bt HERRRREDS P bR BOBERA: comecny
lPsﬁng:@a%ﬁidf @he’iiiiéci!ﬁ%ﬂ UGB, PBHeldrl he ey a@dubdle b&u&@&@‘i‘ﬁ&huced when
in customattributes. Sone handwriting recognition

o sweightingsecan b wstomised fependingyguafe expeded snpup By including the
. Fecogn X o BT

381 e BB RYOA g SR Sk Bl oo can e

achésves pe uringthdintddebwaigh8Hh.a peif €sren ordeh persfield badial | y

conmbi ned using a set of weightings that indicate the

i kelihood that an input word wll be decoded

correctly using each of the specified nodels.

TOWRYE! moteNSorids bvaChY Bl dnltRaUbbeeREE REBAUCAMMNEE Brogram code
t he wei ghtings can be custom sed dependi ng on the

@@ devasgrippan . beByssoauateditithga ffield that mgexegetedwaet¢ach potential result
e\ﬁfeié gae;ﬁ@adfwg@gxé#?%qog?ﬁ%b%B% Elree Ifla%rcofanpfleitee(l, %IIO&PI{gethe most appropriate
result to be selected. However, rather than using a Boolean validation function (i.e. a string
is either valid or invalid), the function can return a confidence value that indicates the
probability that the string would be entered. This probability can be combined with the
results of the character classification procedure to select the most probable recognition
result. In this way, even if a decoded result has a low confidence value associated with it, it
may still be accepted by the system if other checks confirm that it is a valid response. A

simple Boolean approach may result in valid inputs being discounted.



20 achi eved by tuning the nodel weights on a per form
or even per field basis. To allow nore control over

WO be4naaegni ti on procedure, custom vali dati on peDyU2008/001341
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code (e.g. JavaScript) can bejgssociated with a field

that is executed on each potential result after the

hAA GwbidvieRignt ®ARGNchdndd; complieted, .. ; :
al | gf\‘/yvlbng t he most apﬁ?@olg%%gggéq?@gﬁ %?gelk%gbab‘hty function that is

sesilled thydthe Higoranéser as ahtte charhator iss feeggiesddoby @) system. This allows a
Is either valid or

val i ion function (i.e, a strjn » ¢ ) )
i‘%%/‘;agfq'?‘%“, Syts{‘f‘g“ foLpreps éﬁ‘“‘cﬁ% o Bl Feropmtion ainecsadalinghe recognition
tgradedurt) lleWRg 16MEstriRssUFabitl drfﬁﬁ ' | iti
e Sa o, s‘@f}? SRt ﬂtﬁ b récpBisdd VSR BubfR e recognition
rREQERIIES, oF large numben of arotenitiak sestits are qmodarced dgutensidering different

iy Oeia oAE oF REloghls Bl Eharferty SISl uapbe of potentia

\chhuaetenshernaties forvatinlettes pdsitioh) séTB t&itide lev@PmBEGERUE L th, there are
Bte if other checks confirmthat It Is a ’

by, the s [

\%}air%e P’é%/‘ e .a{thatSWeﬁpAé BESHIbarecagptionsysteray gemsallyt use a beam
isBar¥Rtdfnidapu | i WO, 2004/ 036488 . .
T R —
ivheron detypiallz Hetmgnd@eandorddl Thughadh lnhdsy kP GEM at each position

t.hat | | ed by .the recaogni ser as each character is

raéec%%ﬁﬁa’s‘ggﬁbv rF‘ﬂ%PI/‘QV l%ﬁ‘{dceghi s allows a recognition

systemto prune unlikely or invalid recognition string

early in the recognition procedure, allow ng |ong

strings of text to be recognised efficiently. During

Hos Gee gf iSeleftoie 3 besheesults af ezphlbac}g eequ_irgb&plidaﬁon from the language
resu oduce ...consi dering '

SRAED Bl SR . BQIHE B B 815051 s completed, obernis

hightscatihy stringethat aeém@odsilgor GHINRSY addefRial %?tth@iang%age model may

gharact r allte{éa%tives for each letter position,

Bretpg Cag H{_)H’Wﬁ'ﬁ@df’éﬁ@ﬁilﬁgs areydisearded Asa resuliethe improved
MBRRe MbdeR If&rfclfipﬁ“sh&{l‘?(? be 'éﬁle % rc?l%xli'l:a é’ﬁm?ggtﬁ nzlb tﬁ}g)?sntgiﬂ% Rrobability, so

systens generally use a beam Sea

thatithetrheognisoe san aintténedici chatacit clasificatioh ppsbaBRiTY Withe sub-string
ere nis typically between 10 and

are considered, 10 | . .

R@ggblgﬁ'u%t, eaf:ﬁéteﬂ’ ﬁ%ﬁﬁmp iSRlrtythe aismostslikely staings. Jibés flexible approach
Al SdlRoSCanyWardia g Rod & BLRARE dHiithahdeha HONELE kS

sel ect the 4 beégtéregul’ts at gé@ﬁﬁ)gl?lé% a?léiqcﬁllgrracétgrﬂdarkov-models,to
baimplementad.f r om t he | anguage nodel at each step

rather than after the recognition procedure has

conpl eted, otherwi se 15 high-scoring strings that are

' i bl e or .unl.jkely gs defined by the |anguage

Tt oNae Bt feseribsschflttn enayas extited foruearioss epmmgnly used form

dSfinitRes ferfatdli meRtfgd a tandt BBF Ve

| anguage nodeél func?i (})Ir?ﬁz ’oﬁﬁgge ) gﬁfoagéaq guﬁg&taeble Document
aPeturn a sub-string probability, so

Hypertext Mark-up Language (HTML) is a standard set of mark-up symbols used to define
the format of a page of text and graphics that is intended for display in a World Wide Web
browser. HTML is a formal recommendation by the World Wide Web Consortium (W30)
and is defined in the W3C "HTML 4.01 Specification" of 24 December 1999. XHTML, a
reformulation of HTML as an XML application, is very similar to HTML and is defined in
the W3C "XHTML 1.0 The Extensible HyperText Markup Language (Second Edition)” of
1 August 2002, and similarly, SGML which is defined in the ISO "Information Processing
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that the recogniser can conbine the character

classification probability with the sub-string
w@r@dakidg ty at each step, and thus sel ect therPOT/AUS103/001341

l'ikely strings. This flexible_?pproach 20 al | ows

al nost any | anguage nodel , iné udi ng di ctionaries and

character Markov-nodels, to be inplenented. The |

T SR AN fiparystems T Standirch Gsneepli el anenpge (XQME-by ISO 8879

y@rgggus commonly used form definition formats,

I ncluding HTM., XForns and PDF (Adobe Portabl e

Docunment 25 Format). Hypertext Mark-up Language

(HTM.) is a standard set of mark-up synbols used to

efine th mat. of a.page of text and graphi t hat .
Py EFantE A s St AU eligm o B Mo g bt that tis
Et¥mipht @néaioThla brewamesidat indgl 1t he VWorld Wde Web
Consortium (WBC) 30 and 1s defined in the WBC "HTM.

4.01 Specification"” of 24 Decenber 1999. XHTM,, a
reformul ati on of HTML as an XML application, is very
simlar to HTM<kim#>is defined in the WBC "XHTM. 1.0

The Extensible er, T rk angua d
Edition)" of 1. Bﬁlﬁ%?ggﬁ?ﬁ%ﬁﬁeﬁﬁﬂéﬁé%oﬁﬁi ch
i s defined in the-dpSPIcabeEREiMAbUrQTantEgBeSpH>Ng WO

2004/ 036488 PCT/ AU2003/001341 -16 - Text and office
systenms - St andsrdictNams) TIEY TVRY REp " TRHRG L NgME="FirstName"
(SGW) ", 1 SO 884851 IR =0 exanpl e HTM. code for
a formis given below (an exanple of the output that
this 5 code m girLagEeNanat eINFUBRTNPEASEEXITS gi ven in
Figure 1. <html> <form @CTI ON="cgi - bi n/ form exe"
METHOD=post > <PAMEPILasiamei¥p™ Your Name</ b></ p> 10
<p>Fi rst Name: SENPNPUTHREPEISUBMIVNEAME L SLDRE</p>
CUSTOME" Hel | 0" ></ p> <p>Last Nane: <INPUI TYPE=" TEXT
NAVE="Last Nane"s/gpr> <p><| NPUT TYPE="SUBM T"

NAME=" Submi t " ><é/gt>m1;5 </fornp

Usually, field labels associated with input fields can be easily derived from the HTML
document source. Generally, field labels appear as normal text immediately before the
input field definition (as shown above). In other situations, the layout of the rendered
document can be analysed to determine which text labels should be associated with which
input fields (for example, when a table is used for form layout). Additionally, the “name”
attribute that is associated with many input elements may contain text that will allow the

field type to be determined.

Standard HTML contains a number of element attributes that can be usefully used as hints

to a recognition system. Some examples include:

o the “maxlength” attribute of an INPUT element that can be used to limit the length
of the recognised text,
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</html > Usually, field |abels associated with input
fields can be easily derived fromthe HTM. 20 docunent

waounoscsEeneral |y, field | abel s appear as norPel/AU2008/001341

i mredi ately before the input field definition (as
shown above). In other situations, the |layout of the
rendered docunent can be anaI%sed to determ ne which

t et thglfEHOMhelementseassosiatesh witk @ SHLECTvlestent thaprapresent the set of
field f. I . n lLg.i ed, for, f.orm "
L g B S R PR Bk S ot Beganiton.

associated with many i nput elenments may contain text

that will allowthe 25 field type to be deterni ned.

St andthe d‘réWHamb tidodd nattributes rib er TEX TAIREYE riengdnt thddowbeld be used to
t hat be usefully used as hints  to a recognition )
syst eﬁg{}%@a&@m g AU G lb%fhiempﬁta\xh%s% ‘letter must be written
attriput tebxhNPUT el enent that can be used to

limt th%p?{gngt ﬁ‘b 30 of the recognised text, WO

2004/ 036488 PCT/ AU2003/001341 -17 the OPTION

bl eddetiors toa 88 H iuatosd atliibesacaBEh = Eily| adided tto HIEVIL field elements (e.g.

nt., t,he, set o valid  jnput strings (which can .
GERTER AR Dby P OB rEhL Bengfined ) a2 st ignore
htftEbutdsOm@l afNAnkroMnS 'In ahik I AUE eBrh edighBXIAREA @LgsMNélements to
that could be used to define a character spacing guide

HIML sogge goda piichwydl enbydnusedt e recagrition sysiems raag wi safely be
' R ' . In addition to this, custom
g??%ﬂ%&t‘ggnﬂggﬁ&g%}séasi |y added to HTM. field el ements

(e.g. CUSTOVE"Hell 0"), since browsers and ot her

systens processing a page nust ignore attributes that

AFORMIK 119V stahBard hfosmVi@efinktidrodigdesd dofiedC8) WA and described in
custom el ements to HIM source code which will only

eFamedl By Wie Y arkingodraBiyeft Hmdugny 20021 Thadjopmsestanderd has been
j y. Lo r . i f.
YERREY, &3 StHEssdh RPN, 005V e B RS iRi¢Pendent form
pré€essing bl allowitBhWGdrse fgmoto dptraed or?deskiopuinp@eL harddveld devices,
XForns standard has been devel oped as a successor to .
mfvmation Aplianees:i #idl eYRBnPAPeH el @ehieykdpendEAtmY spypressthat, unlike
' - al |.ow oper aL.e

TS Al Gt R S E B0 DL AR! Blafhofiof XForms code

applémbeew, Aanckaepi of #pesutpuEcthatcthiscoalet inight giheratasn a browser is

ensur thazt, unl i ke
givén 1in 1gure .

<xform>
<submitInfo action="form.exe" method="post"/>

</xform>

<input xform="payment" ref="cc">
<caption>Credit Card Number</caption>

</input><input xform="payment" ref="exp">
<caption>Expiration Date</caption>

</input><submit xform="payment">
<caption>Submit</caption>

</submit>
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HTM., data definitions are kept separate from
presentation. An exanple of XForns code is given

whedoawse4gsr exanpl e of the output that this codecTaghios/001341

generate in a browser is giv in Figure 2. 20

<xfornk <submitlnfo action="Tdrm exe" nethod="post"/>
</xfornmr 25 <input xform="paynment" renifcc">

<caption>Credit Card Nunber</caption> </input><input

f Or o " Mg AX s [ lcati
HLELTEYRL o TR TR QT SEARACEL Wy e Xpgms code by
sxaaphing nkSuiprioh<vlaaaitiinnke sphutfield defiMIAB0M ARHEGBto this, XForms

PCT/ AU2003/001341 -18 | n a simlar manner, t ) i
TuPEPES inpe |ﬁ§%c§ﬁmsrgs dERilerea tﬁ?&%ﬁ%@ﬁﬁtﬂﬁ@ugxgj&wﬁy ML, including
Sk @él_@&i&rp@lfﬁ@n% 1<QQe1ELOMBLE ahd “kglﬁedtmh'}tb’f bl Gssociated “<item>”

definitions. In addition to this, XForms ~ supports
¢lements thae czh led weee atdictionaiy eatrigsaluring seeogmition ptaedssing.
previously for HTM,, including 5 the |list selection
el enents "<sel ect One>" and "<sel ect Many>" and
associ ated "<itenp" elenents that can be used a

The oAk Yspedificdtivon dludag ar &€ afnddid-8pep forc 6l HGut, Th€luding date,

XFornms specification includes a set of data-types for .

FPBEY NPRBER Stringctime ang Lk types. Abisdpformatinresan beryspd gy a recognition
j n t - Thi S r A ;

b, b Nl e SR8, AP, BRI e g

atothmtaqy.g. Sirrankyrdeyimat placey) étedercatd vahdativgl attdbated findnimum value,

attributes (e,g. curren deci mal, pl aces, integer) ..
DAGRAE i"a‘al?’i(Paﬁg‘at Wgﬁuwgéh(cﬁ? EF HEGeh 10 APitfer impgoye %‘Eﬁ?ﬁmtlon results.
val ue, pattern, range), which can be used to further
i mprove recognition results. Portable Docunment Format
EPDF) i s a docunment format defined by Adobe that has

Dogiméné Famnat{BDE) tt aadrpaimgnt frmpidedingd by Palobel that has become

RTRRD bbbt SeaF L then ORBPHAR RERTE Acobe has added

inGridi ve @lententsi tAig ald®-the definition of forms for online use.

Like HTML and XForms, PDF form elements have a specific type (e.g. text, signature,
combo box, list box) that defines the behaviour of the element and thus can be used as a
guide for a handwriting recognition system. They also contain a field name (e.g. “/T
(FirstName)) that may contain a useful label that indicates the type of data to be entered
into the field. List and combination fields contain a set of options (“/Opt

[(Option1)(Option2)}”) that define the valid selection strings.

Additional field attributes include a format specifier (e.g. number, percent, date, time, zip
code, phone number, social security number, etc.) and JavaScript validation code that is
executed when data has been entered into the field. Custom attributes can also be easily
incorporated in field definitions, as shown above (*/CUSTOM_ATTRIBUTE
(HelloWorld)™).



Li ke HTML and XForns, PDF form el enents have a

specific type (e.g. text, signature, conbo box, |ist
whooop/osdasg defi nes the behaviour of the el ementCEATU2003/001341
thus can be used as a 20 gui for a handwiting

recognition system They al so'contain a field nane
'(5 "I'T (FirstNane)") that may contain_a useful
mbefilmqma% of; thg ipreseRisiny eRgionyIpRy B? irgplementgd psing 4 wiitgbje programmed

e d I
g:g% Qgﬁ;&lgg{xe%doh{gcrgb#oagssgp %\%@'tﬂﬂ:‘i’é}fg&e@éo@ g;)ﬁ?( Ct?ﬂfl ‘#a@t 3f a custom
shstarmespetificallyl dedigned éx dparatesh i ahgsmcte? bechgdiitibh @naironment or, it may

ield attributes include,a fo ecifier (e.
B, BRSO B COMPAES, SoEh 8 & CEPOP Zb s S s i perform other
£106d Anefeddkd. ty number, etc.) and JavaScript
val i dati on code t hat is execut ed when data has been
entered into the field. Custon1attributes can al so be

gglei?léygbt If)%%%%%&l%%%ﬁ%‘ébg | E&dﬁyﬁg ;j S?x og%n% Wihed person that
LA O B&htiBhaT, M@%d@%%thes&&e@fbmﬂnmm of the

present invention nay be inplemented using a suitable
progranned and conditioned m croprocessor. Such a
%Eﬁ)tc ﬁ%érﬁg)nwﬁ%h{ gg %9 a}lrot\/elofeaalrg 4r tcgﬁlblr‘?'a)ﬁ%h P features disclosed

spe I'Cca esi gned to’ operate 1h a charac
hﬁemgmhbt e«phemlg/l dranygederalisatiort thevepf irbspectiye € whikther or not it relates
gﬁ%pogg conputer, such as a desktop PC WhICh is . also

ge Hnif&nmtmn&rwapgatss A A dheproplems addrepsefine
light of the foregoing descrlptlon, it wll be clear
to the ordinary skilled person that various
nodi fi cati ons may be node within the scope of the
i nvention. 10 The present invention includes any novel
feature or conbination of features disclosed herein
either explicitly or any generalisation thereof
irrespective of whether or not it relates to the
clainmed invention or mtigates any or all of the
probl ens addressed. WO 2004/ 036488 PCT/ AU2003/ 001341
-20- What is clainmed is: 1. A nethod of interpreting
data input to a formbased data entry system
i ncluding decoding data entered into a particul ar
formfield such that its information content can be
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5 determ ned, said information content being in a
consi stent nachi ne-readable format, wherein said

walewedsqgs of data i ncludes determ ning one or POI/AU2003/001341

possi bl e values of informatiog content, certain
pre-defined possible outconmes ‘being given a relatively
l,gher .probability of being correct, and said
gb%qﬁﬁﬁ?ﬁﬁal%ossible out cones bei ng dependent on the
context of the particular formfield. 10 2. The nethod

as clainmed in claiml, wherein said decoding of data
ls peAfwethed of dntetpeetprg date psit yo wiform-baseddataemnt system, including

onl,i ne 3.. The net hod as cl ai [ lajm 1, er ei
A&l et i el fprd G s haha oo o Salent can be
ddtemtlatd @id rinforMbtidd REMtentd beihBeinNBtdbRGisRAt GhadhilRdeddable format,
any one of the preceding clains, wherein the data

whetein spid dacpdingeef Hgtacineludes Petermininghanel\r i meignpossible values of
ter . . ¢l ai ped_ i n. .

EAGFARERSon e SORE B0l 2ol DB, B8 Pty g

pbhbititil 6f beih® coirédt,edrd $wid pasdaiitied tpeskiblietdutdoined being dependent on

&r e-defi neﬂ di ctionary of possible decoded data, said
ecentsrbelhe pattigulastosndld onst rai n the decodi ng

process. 6. The nethod as clainmed in claimb5 wherein,

certain entries in the dictionary are 25 assigned a

Bi gheThpmuittasl hs thinodd beclagn tlhevheosin eetd dkeodide dbfdhtais performed

7. . The nethad a lgimed in either of clainms 5 or 6,

W’é‘?“éﬁ’?{a‘ﬁ‘?@%iv@ﬁb‘?’?amﬁ eﬂg}‘rﬁor’?‘ing)'d and the predefined

di ctionary includes an indication of gender associ ated

with selected names. 30 8. The nethod as clainmed in
3i t heThemethas assclginggd & claine rleiwherdie spidedegodiog anf data is performed
[ € field havin ubsfields arranged
%’?@?@@%ﬁﬁ%ﬂaﬁ;ﬂm&ﬁgﬁﬁy E)r@{m?i decoded entry in a
sub-field nay be used to constrain an entry in
anot her sub-field. WD 2004/ 036488 PCT/ AU2003/001341
421 oThepethodtassipimed & amhers ohtheiprasedingiclaima, wherginghe data entry
fhE] § ' 'ﬁﬁ! r field and
1|§se fconéf% &gflgﬁglgb(gthghﬂﬁat ehghgﬁ%ﬁg&p?g@gg a includes
nunerals only. 10. The nethod as clained in any one of
h [ | ai wh [ field i
g. © p{'ﬁg %%lth%% a% c?allixr{%a in ar%t 8}1&? of t ee prlec(:"edidngI c?aigls, wherein the particular
form field has associated with it a pre-defined dictionary of possible decoded data, said

dictionary being used to constrain the decoding process.

6. The method as claimed in claim 5 wherein, certain entries in the dictionary are

assigned a higher probability of being the correct decoded data.

7. The method as claimed in either of claims 5 or 6, wherein the field is a name field
and the predefined dictionary includes an indication of gender associated with selected

names.

8. The method as claimed in either of claims 5 or 6, wherein the field is an address
field having sub-fields arranged hierarchically such that a decoded entry in a sub-field may

be used to constrain an entry in another sub-field.
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5 credit card nunber, wherein the only valid data
i ncl udes a fixed nunber of nunerals, said nunerals

wheongsdsss t her verifiably by use of a checksunpCAD20086801341

met hod as clainmed in any one of the preceding clains,
wherein the field is fromthe set including: zip/post

code; ountr t.e; emaj| address; and/aor | angua
20 12 erﬁ@th?étaﬁcfim%d &b SR PLicRImR Y Girfe vﬂmméhe field s a telephone

errent eérgi RIcHRstraffag'se #H“thhﬂﬁe B Ci/aﬁg %Et%gﬁcflﬁcfes numerals only.

usi ng one o e standardi ze
fornats HTM., XM., PDF and XForns. 15 13. The net hod

15 cos Eheyiet BHo B iR agy e PL TRCBET e ey, e the field is a

Ere@it dardt MifnUel SiRFeM Fhd Qﬁ&'v‘aﬁd RE@IhaTFadE] ﬁ‘ﬂed rﬁfﬁ%ﬁ"%? Humerals, said
on a possi bl e value. 14. The nethod as cl ai med

gume st@}ng/ﬁmh@'mnﬁhielybuslsmf yetieckmm.on progr am | s a
20 JavaScript program 15. The nethod as clained in
any one of the preceding clains, wherein a field mask

15 atheeicticastlbhimddnia driyedit of e precddthgh@lgilnss eeldimehe field is
that a possible value conforns with a_ predefined

from; they ¢ anqleding: zspspasg codep, €0yRiEYR et samail address; and/o lgpguage.

one of the preceding clains, wherein a possible value

is derived froma selection list, or conbination |ist,

i2wvol Yheimethod\as olaithgd ineanygimie ©€ the precedosedms, wherein the said system
is implemented using one of the standardized file formats: HTML, XML, PDF and

XForms.

13. The method as claimed in any one of the preceding claims, wherein a custom
validation program is associated with the field, the custom validation program being

executed on a possible value.

14.  The method as claimed in claim 13, wherein the custom validation program is a

JavaScript program.

15.  The method as claimed in any one of the preceding claims, wherein a field mask is
associated with the field, the field mask checking that a possible value conforms with a

predefined string pattern.

16.  The method as claimed in any one of the preceding claims, wherein a possible
value is derived from a selection list, or combination list, involving previously recognised

résSponseEs.



