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WD 2004/ 036488 PCT/ AU2003/ 001341 -1 Method of
i mproving recognition accuracy in formbased data

WeEn2004/036¢8% ens The present invention relates tOP@‘ﬁkh%ﬂ)@/oomu

of inproving recognition accuragy in the area of
interpreting data entered into a formbased data entry
system Backgroumleté Fe Inventl an ¥ di fferent
systems require a u 0g of fmprovinz recogpifio dcHH3EY de dat a
via one or nore di flﬁqaﬁﬁibagaﬁaﬁaemn]gygﬁnfsysterrs

i nclude those found on Internet web pages, and
off-line 10 systens include hand-witten form

TR MifRhEol M PR MhbA Sheh e Hhap ot acouspoyein the area of
dnterpratinsgats emsred b adformv-bhsed daecagyisiitem. Syst ens

where a user is pronpted to speak in response to a
particul ar pronpt. Problens with such data input

Sﬂ’idllggi‘&m@iosﬂ&eliﬂ% ioS Nnatural |anguage systens,
include noi se and anbiguity, with different users
g\gm dyf&remsysﬁemg requictst h exsev @elmraaramlgtodpﬁo&lderﬂam via one or more

| aner Cros erence ri ous '

fRR LR O el ARGt RS RS Ay FeFoetove Bageand offline
ispsternts irmudar IeandiviritedSBn Creatig® whbR tﬁ@hﬁmaen forms are later scanned
Cco-,pendi ng %(ppl ications filed by the applicant or

gadiigisgucEd byha syifablepaparatuse Qthemon-line spiterns mmsvomcfe recognition
t
AR R e T R

Provi si onal Application 2002952259 "Met hods and
2002:

é?%q%%gvsgiwkq\l Ed%l)%{m &go ?(p@vyp /_@g;_ap@glglggguage systems, include

SR ML, AR Gl AL R g i

SPNSIONY WAWBY and PCT/ AUOL/ 01531, ~I |~ ~ ~~| ~|

11212 e ot ik ~1r~ 11 Gctober 2001:

PCT/ AU01/ 01274. *166166* 1U LT 111/ TR0 TEEELE FHnnd
CrodsiRefekéncet | ! *000002*

Various methods, systems and apparatus relating to the present invention are disclosed in

the following co-pending applications filed by the applicant or assignee of the present
invention. The disclosures of all of these co-pending applications are incorporated herein

by cross-reference.

5 October 2002: Australian Provisional Application 2002952259 “Methods and Apparatus
(NPT019)”.

15 October 2002: PCT/AU02/01391, PCT/AU02/01392, PCT/AU02/01393,
PCT/AU02/01394 and PCT/AU02/01395.

26 November 2001: PCT/AU01/01527, PCT/AU01/01528, PCT/AU01/01529,

POTIALOLOIS30 3nd PCTIALOL/OLS31. ARATHA G

11 October 2001: PCT/AU01/01274. *166166*
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PCT/ AUO / 00996. 27 Novenber 2000: PCT/ AUO0/ 01442,

PCT/ AUOO/ 01450, PCT/ AUOO/ 01453,-2PCT/ AUO0O/ 01448,

PCT/ AUOO/ 01447, PCT/ AU00O/ 01459, PCT/ AUOO; Oljié,

PCT ARKQ 200 4P T/RTIY 148890601452, PCT/ AUOO/ 01 ,

PCT/ A%/ 01455, PCT/ AU00/ 01456, PCT/ AU0O/ 01457,

PCT/ AUOO/ 01458 and PCT/ AUOO/ 01449. 20 Cct ober 2000:

e MUy B 7308 PER ANl 82 C T ALy Al Birtiuooritass,

PEETA@LKBM/OU.@MPCTHGITOGXU@W(DEZWAUWE&M@@‘M@@OMIMS
PCT/ AU00/ 01286,  PCT/ AUOY
%ﬁ?ﬁ%@% PR Ao L0 ATOADITOPETHRE0001454,

2000: PCT?‘,]A%% m%@%@%ﬁ%ﬁ %@9%? SJSSP CHPABB0B 56,
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O T P S AR G168
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L A B D 0tss,
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PCT/ AUOQ 00524,  PCT/ AUDO/ 00525, PCT/ AUOQ 00526,
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PCT/AU00/00773, PCT/AU00/00774, PCT/AU00/00775, PCT/AU00/00776,
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PCT/AU00/00772, PCT/AU00/00754, PCT/AU00/00755, PCT/AU00/00756 and
PCT/AU00/00757.
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PCT/ AUOO/ 00560, PCT/ AU00O/ 00561, PCT/ AUOCO 00562,
PCT/ AUOO 00563, WD 2004/ 036488 PCT/ AU2003/ 001341 -3

WeCnhAx6q¥800564, PCT/ AUOQ 00565, PCT/ AUOQ' 00566pcT/AU2003/001341

PCT/ AUCO 00567, PCT/ AUOO/ 005683 PCT/ AU00/ 00569,
PCT/ AUCQO' 00570, PCT/ AU00/ 00571,°" PCT/ AUOCQ 00572,

R/ AR 813848 CHsH GURB306 0BT/ AGIBIO0S660P TBEB00/00567,
G A e R AT P e A oSt B oos 1,
M/wmswcw@W@wAﬂ?%gg@gomw75
B A B33, LR it UORs Bk Doasis/0057s,

T A0 Coor T G USRS oL s e et ugossy.

Hﬁ‘éF/AUOQfOOAN RGT/B2ODERS SURCT/AREID/C05 8BRACT/AU00/00593,

RSSO PRSI htysbP, A Bl RER S5 R3S
PO/ AD00T005 94, d=s:1r/AUobmog9@,It Fc?f/égmmsbv PEP %fdg’tﬁ)sbﬁ‘e
gggg‘l‘\gﬁgﬁ’@? ? % E’@T/ B0 qué ?'2 SA%BGEI‘WUQQ/@QIS 1d h ar act er

recognition is used to recogni se individual characters
in each field. US 5455872 discloses a field based

Description oithe\Priarmmthi ch is able to sel egt the optinum
f . t d handprint,
T P R p R —
ihfed 1Bt o hab$ Yritleh tharaPREL 't& wcﬁfe tixh Goch HaaR ih Qﬁg}il&ltal image by

he system uses an adaptive wei ghting syste

losating) ehee maghing gsinted ﬂeldeudnmtrﬁcrs h@ndecstfietd has bbéreidentified, offline

Bt ot RESETNOTR o oL e Rqenie iyl chhracters i each field
recogni tion processor. 25 Siber Sytens offer a product
iJiS] a formdefinition | anguage that uses
ﬁgt% 4f5§ é?lgqhsclpw &1field based recoenitipn sstern avhicddia eble to select the optimum
bEf t t for
Gp° T Sl WRRaR nBER B0 Biraliel paRdpRE nconstrained
¢umerntwm§) rfoviustewith arpaiticdlasffieldiren folh.i Tige gy?s&éin h8&UAn adaptive
to. a. or m data entry system inclu
‘aglgﬁav 1t an ‘iﬂ"gﬂ%‘&‘e valus® o detsriming ths best slaspifiEalogise.
such that its informati on content can be determ ned,

aid information content being in a
U85235654 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

weoxe4/bdeassval ues of i nformati on content, certai PCT/AU2003/001341

pre-defi ned possi bl e outcones 2004/ 036488
PCT/ AU2003/ 001341 -4 being giVEn a relatively higher
correct, and said pre-defined

robabi ity of bhein 1y )

3}9&& gren ad&‘@&%@l@@r Rrpbakilibhefebring gomrens, ansntaisk preedefined possible
t gl el f : ' di
difcoRfitiofits Rpel BN thelethioll AL AR o A d1fF OF' 20

of data i orned on witten 5 Said
decodi ng may be perforned online, where the decode

kes.pl ace conte aneous with the data entry, or
gf}?tﬁfqp&, s%ﬁ@?‘é‘)‘{i%ng e?effj P Weden pn¥oies data.af t er
data entry. Preferably, a particular formfield has
associated with it a predefined dictionary of possible

foididesoding rd@t%e, qumﬂﬁébdlinﬁ, (whemhmeﬁiem thieesysad doAitemporaneously
Sk [ ai ecgde process, su at a particular
JREE B P, GRS, P B etk et oninpm e date entry

there should at |least be a certain probability that
it does. Preferably, certain possible decodes can be

girefersbly, appgicalar forgpfield has gsse¢iatediwith it e prestefinedidictiosary of possible
f 1 0S40 o field, where Snjth has

SR 20 o Bk, B0 Sdgl ile Ho uh

Paitichlar dechdeteithod haetot residé ih ke giceispay, omnbantherNsdulEht least be a

advant ages..i n .t hat, nore successful recognition of
85‘?%"?5‘%&5‘1%H‘a{;‘éd8%i eved i n natural |anguage systens

by decoding the data i nput based 20 on the context of
the field in which the data is entered. Brief
Beaferably; Festaim possibde drcadésnenn treagiven pbigher probelsitityt afitabimgcorrect. An

SharhilE 3" ERCHIH BT AP SR et I R B UG, g of being the
oorvred dechels ehidnSditifeldvay of exanple only, with 25

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

. i i di Lo 1 ..
FR G L5 ORI, 5 A cin
bfidats inpiuk ean beazuliiavied imoptemiangsage\83te00 By A8coaty the data input based

YT AN o %%i]d in_wEi\ich 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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Det ai | ed Description of the Préferred Enbodi nents In
the preferred enbodi nent, the invention is configured

w®2000/056488 t h t he Net page networked conputer sSyevAB20@3/001341
detail ed description of which |3 gi ven in our
co-pending applications, including in particul ar PCT

appl i cati on W)0242989 entitled "Sensing 5 Device"

f Detailed Deseriptiomof thePreferrad Embodiments242894 entit| ed

7P 110 e iy e H oy e e
| merveikist ecommpiaterfsybtenh, ZlddF&leﬂuRwhﬂ%%f Whithap Rivendihi AW co-pending

V0242950 " A ratus For . Interaction Wth A t wor k
bogls,sygﬁgﬁpgm gatisyl )péo@p licatjom PYP0242989 entitled “Sensing

aID@sl'lbé?’aﬁleﬁrBO NOR38RA2 P 1e M1ich@h v%%i@c;'eﬁ'ﬁu@t A@3&ive Printer”

Sear chi ng Usi ng Handwiting Featu
fﬁlp@d3(24\dp¥)r2(]022m§3r applwatlloh ﬁ&)@}dﬂﬂéﬁl‘&hﬁd‘aédﬁ&rﬁé& Printer Using

S BT 1 e gl S50 SR o o
dasgadtiorAVith A Nb&ﬁ&ka(&ﬂh% eé‘tt $ fedm’t ﬂlédei@fvl@rﬁogﬁ MHQPCT application

systemis describe

r@ﬁogeg It6:lr°né“ql?9r nﬂlﬁitaéshkspat&ba&mcﬁ@mhmgduwg ﬂﬁndwntmg Feature
U%fs” 'ﬂged\?ﬁ 9%)&1 %0 rﬁf“Qﬁ rb% I}\)%Epaqu Fgaptn%sg\?]eﬁy brpplgxfnentatlon will

ects resent” i nventi Oper a
snﬂ:mmalyly enilvdyr &f er eedh mostnofthet dpecmetdmil@ #dSéx@éhsions described in

n interactive e based interface to
Eﬁ?ﬁe F?‘F?’BP%‘E F%?P‘E’y‘odi‘g Sgﬁ? SystomgEeweYer; theisystemyis described in its
GRSk deddiilete RiHh 88 asSIBY i Alnld¥rstdiBe theP %g?teﬁagxgn\?lﬂgf the preferred

gener at ed by the Netpage systemis un| qu
odimgntsianshaspecte o fibe presentirventian operate. user

interaction with the paper using the Netpage 20 pen is

captured, interpreted, and stored. Digital printing

e bhiedhugyaryatiel prefeired fériCoffie NUESER8 dyftemProvieCdn interactive paper-
Net a%gé_ggcunent s,.allowng interactive pI i cations

egiel ¢ (gcb@ghne @mpqérpp eutﬂpzinpg pagesp;fﬁnwaxb&y coded paper and an
S AR TS SREo ne oie
and ston¢d om amgb¥ork hsengr, s allogser 1rﬂé1dctﬁtpﬁﬁhttﬁe P&RE using the Netpage
interface functionality, suc pertext navigation
gt AR dntermsaied . 30ra Tl prnsing issbraloey faotlitates the on-
demait® piinfingd6T Retphdt dctliflen@! alftRh %Et'a@lnvddoﬁfr‘ﬁhﬁ?d'ns Y4 Be developed.

a_ broadband connection, which is-printe
iTheiNgtprge psinterepen, @hd inafwagk elmﬁasagsturma:tovshcmpapenbmealtematwe to

hjéglﬁlgﬁﬁa;&géﬁ boase& chlg%ﬁ V\ﬂ%? %ri ogﬁaefq Rgl?l g‘ 5 unl gs‘er?gg IsHaports user-
pﬂerfabed'omiﬁmnhlﬁlgsed{ a&ds/pariekt @@ﬂg@tﬁdrﬁm{dmnﬁmlmn of the

pen into 30 digital ink. The digital ink is
transmtted over a wireless channel to a relay base

?S'ﬁkﬁlw,"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 pérforms the requested actions by

interacting with an application.
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and then sent to the network for processing and
storage. The system uses a stored description of the

Werzpe4/03s48it erpret the digital ink, and perfornect/A82003/001341

requested actions by interacti-eg with an application.

WO 2004/ 036488 PCT/ AU2003/ 001341 -6 Applications
PApMicdRomOprotide dofitehN® e fisertty RUIHHshiRPiddGu t ii
and process the digital i nf(lqi}yng ergctgons rgglggﬁ%ﬁe%o%ﬁs the digital
tink intgeactions, pﬁ‘tzmllttleg,byaﬂneapgt. iTypicaly, @enpplaation @egerates one or more

i LSBT S FR BB e rtwor o e

rseoreldr eelderadidarfd fakhily lpﬂhieﬂtzﬁdo 1tOfdt e tusk0 ”ﬂﬁeNl:'%gée system allows
ows 5 sophisticated applicat on%

The, Net page system al

tSBP‘E)‘é“?i’é‘if’gﬂ&’béﬁ‘W tp be\dewsl ppeddat provising servidescformdncument publishing,
ea] rj . jver aut henti cat ed .

PRI o JARBAT dien Bt WERtRRN: 4R SR Pdmients, handwriting

rrecoggitioni and digithl il s¢aathing) land @serohalidgtiontiing 5Rmetric techniques such

val i dation ing bionetric techni ques such as

§§§ﬁ%§ﬂp%vqﬂﬁ?P%&ation. 10 Enbodi nents of the present

i nvention are operable in either on-line or off-Iline

situations to decode natural |anguage input data.
Eirahpdiments ofithezpresant inakiontaee dmerablein dithervanlink b off-line situations to

n aor ot her, non-gonstrajned for of i nput .
ERCOE il Torlal®, ot ARl SO gl s coByake fee fory ef Bandiriting,
tspokepistartds ordtheendrbéonsiditéd fiahaof fputl> decoded in
real -tinme, i.e. contenporaneously with the input of
the data. In other words, the decoding process is
B} R N g j h as.the. . .
tr af'é"f: o ygégfc\ﬁi E’E}E qé%?%ﬁné g% %ggrtgfe? o x Whgre,the input data is
\Idc¢qd1eém tﬂahtigmt ée..coﬂt\:hmpp'ranabust}_nwim niee Bp6t (ﬁﬂthdt: ﬂaata.nlfn other words, the -
nternet  weh page, re.the input_is accepted, for
AR RiRCRrocS T RS otk o it ATAFIRG SRIAFTOHiGn Skt & the fajectory of the
oRiGUsatokeAwHRANRal ufa SitleH Shaided ASH) li |
tablet. 20 For the _p‘gf%oseg of. tﬁfg%ggg@?%ﬁﬁg%??ﬁérﬁ%a.nIntemet
Wb fpage, rychere gtecinput ig aggeptediforvihstareef imcthe pmt ofihiralwiritten characters

d ' t til
e N meiof B ERE B8O RRoM s ditng IS only ol ¢

to work with a static representation of the input,

uc&&as a bit?arfgi' | mge of a witten character. A _

? APUrBpses |9L faissdeseraptans 'off-Hag) defers: toesystemrsnwhiereathe input data is

FRBIdA S bEP thRY i i [ M usin

e P e LTI RS oy Rl BARPLRE Tl 1T A S gworcs, he

denogingtiewnlyoableits verkwitda atatic pepyeseatatin tof texinpac tsuéthgs a bitmap
een not ed, use of

AN A PERG L rb A OByl BRdE GxBiends adispivHiaem fomm data captue

$ysekl @iere 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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for system designers. There is a great range of
different witing styles, both fromperson to 30

we2084086488Nd even for the sane person on differgffau2003/001341

occasions or using different w.giing inplenents.

Li kewi se, there is a wde variety of accents,

| v Sof Mhél 0

Ehpashasot theleeft Hiafod 555te o NS S Fiping recoivion
oh&tﬂtecyem a sqcrmj( of ﬂatuMDlaﬁ@ﬁéﬂe&ﬁ%ﬁﬁuﬂ:@ﬂeﬁd&@ﬂ@hﬁ&w&ﬂent is achieved

Enbodi ment s t he sent .invention provid
B B DIPE <0 OF pSILbe S M Ot e Sy A parieular fied, based on
Vo’éfthﬂtaftﬂbﬁlteﬁ %?%@ﬁelhqgglfaﬂleodé%?oddﬂﬁéﬂthg ?{gﬁﬁ?autlt rH?y be absolute, in

I mprovenent is achieved by constralni
phatdhe lata ¢ateredviniton fiekdyniss be fownddd ai defiaed settaf dataasssociated with that
qeﬂd based on certain attributes of the field
Sélf. In one enbodi nent, the constraint may be
absolute, in 5 that the data entered in the field nust
he found in a defined set of data associated with that
flp ether embomfs dieroasiseint Bay bepagiehdn thait Atgrenter Vbﬂghtmg is given to
Qﬁfa 1hﬁ1!1\l&1whlﬁh Emgxgﬁ I;]rgﬁ ﬂ@ﬁr%d Os%f Bﬁ@a&ﬁ ;tg ﬁe&c Qhyen, ot talcaqta éntry is decoded

tahéfmrxdamsq resifdean dfetlﬁst eﬂhrghen-ﬁe@iféﬂ @ﬁtﬂ:onﬂe@ 1@&%tﬂl%€é§)ted whereas
"Ehito r.esid the I|[st of hi her wei ght ed out conmes,

CPIEvPYy IERtSURRFBRWOy ﬂbFIQLSC?J‘FIéW ous
enbodi nent, such a result would be discounted. In a
form based data entry system the formincludes one or
A & dorm-bpsed datmertinyosystem, ¢he fosm iabludest aner ercmbrecfidldg @h¢h of which is

gﬁfg rﬁc%nfbtetglg ; ‘Q'TE}' %@% %@g‘%{ﬁgg%swqqonpqucﬁgqu?&ngg Ce(xenbodunents of
desiavéedipa will Iiri:‘nliaffﬂy dEscribed fif RSO 25EBe4n taﬂaﬁg%@% Yéceive handwritten

handvg%tter]ﬂa ut, but the skilled man fealise
anWIHdle&hﬁerf-b%FtOth@'u@ﬁn&Qfép‘@enﬁmt such as speech, can

§is§9e}paﬂ%fol,ﬁ %BWHE%?%H&%@ _the invention. Figure

1 shows a typlca orm is intended to
capture nane information fromtwo 20 separate fields

Fiedts bghp o SiseliobmaOmBet i ineadsctio pirepapmaig formstion fom two
bépafdte KB 110,205 ¢RONEId 110/158bel1ed ’Fd’s?‘ﬂﬁhxleeig grd'\fi‘&éd t'él%gﬁ'ure an input

i s provided t'o capture an input froma user givin
fom 3 user givipgshis ifistmamef Th@ssecoad; Eeldt 126, nbelbedi 'Base (Name is provided to

oYl Is { whet he. -line or off-line, is
a &ér@t%:;i E@%%é’cgggeer%"éng Btﬁs ﬁ%{f‘% and constrain the
likely results onthe basis of information inplicit

i n tg‘ﬁ'ﬁfl eld [abel, 'First Nane'. The processing
E\/@F ﬁgaS&r'ae.aa@ela\mdt Progesgig YaEm, athethes ondinefarraff-line, is able to

@&8&? tHRUnE uttcm’%] W Bndthitn Bf’éﬁﬂ&j fes@ts n'.)rgp%tbasﬁ Sgﬁf‘éfmgion implicit

reat er ting 1S given t°0 POSSI
inhthedf2eld dalkl, HFymat Nafmiet HTiee prodessing $yseentlad phvidedowith a database of

c onmon
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 representation 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



first nanes. As an exanple, a particular user may be

called 'Geg' . However, in his 30 particular witing
WeX20h4036k88s nanme nmay appear to resenble Gey' . PEONTR003/001341

3a shows a graphic representatipgn of a user's

rendering of his first name in"a form field. Figure

%I%t ows how the sane user would render the word

3 two,FRRTSsentptions are veryisirailgpanth didfen 98lygs the closed upper portion of
el P4 QR3 /1S4 entations are

very sim|l ag? % hg?tm%mf?@%%%épﬁ sed upper

portion of theflnal letter 'g" in 'Geg when

ed to the' e processing
siE @%%Eh CsRIQRES G %’é@ﬁ’dé&ﬁdolq’ﬂ:@fe&%{] interprefythe (apiten input, a greater
weRtHtingds gfv@ﬂtt@fGreé’ él&eth&riﬁ 'fﬂgmbl% lﬂéel’yel% Bela vEHERst nﬁg Note that in
this is far nore 1<ey be a vali'd first nane. ?
ﬂ’ﬁgpaqen'Grpyhlg;am@ Whl@' t§y0 ibs faurwbinda dictictmry of neceptable words, but is

of acc abl e rds but is
Lﬂﬁﬂﬁ%}t f%nﬂf: gﬁa ar e °f SO E’p{) H“f %Yy conshraiging the data by
pivifigh Ipﬁeﬁt’myce G0 bShmdn Nhdhgest Srer dther Palid So¥dsNBas produced the correct

huféence to common names over other valid vvords has

B‘FB éﬁh?fr?éS%WP%re two op ;iere resylts yedikelyond adl, aerle the constrained
¢

L e a8y OEP{hiptedtoite ehlef e AR oPbt pARBTALwi ah GBtion to choose

thg-aomeetronelod ttcbaioaslblmrrehﬂats ffroms & hstecd‘ tlm pﬂobaﬂe eg@uitQn to

choose the correct one of the possible results froma

list of the probable results. The sanme process can be

THepirRé pforessdiah bRradRpted if&H (ﬁ?fenlehkﬁlelﬁs 'hﬁelg% e lf&ﬁrd 1 different forms.

different fornms. The non-exhaustive exénplar
B¢ Bon-gxhaustive exemplary list balow datails séneral ifiettls anid the kmds of constraints

e R e RN i R—

corececitcame ﬁon‘Ea gﬂvemrﬁuglmrbrdlﬁ&!ytskﬂl'&i?)eﬁbﬂ WARS Of course, realise that
%}ﬁel | ed rson of course, realise that
feé‘F -°f REM aYFayFO'PfSwa'c GPRsEants | apphieds tte athems according to their
pRAbUADrbPerdiem according to their particul ar
properties. WO 2004/036488 PCT/ AU2003/001341 -9 Field
Label String Context Processing First Nane, G ven
Nane, etc. Large lists of common first names are
wi dely and publicly available for use as dictionaries
defining processing constraints during recognition.
These lists, which are often derived from census
data, include associated a -priori probabilities,
al l owi ng common



nanmes such as "John" and "David" to be nore
frequently matched. If additional information fromthe

wo100%/056484 seV\/nere_ is availabl e that indicates PB’?/AU2003/001341
gender of the witer, separategmale and female [ists

can be used to further inprove recognition accuracy.
Note that during recognition, out-of-vocabulary words
(i.e. names that do not appear in the nane dictionary)

CaFieltELabdI®taAgt 0 ensur echh@ke PROLRSGHe @and uni quel y
spel l ed nanes can still be recogni secxg correctly. This

C s Wa) &ifth NAHD) Y. NG ggz icO ing with .
a probabilistic gramar %ggll sgtggh%%%efgr%gpﬁ%ﬁrm _widely and
gram) that contains infopubdiclyoravaibade dongudeh@s adictionaries defining

-priori probability of character sequences usual I_e{ )
found in names. Last NoRfESCSHNE fQRiraipts nymngsregpgnition. gThese lists,

the above field, but usiggicR seCohOYeX t )
etc. nanes. Note that for Western namas?,&{ #eﬁ clegg\@s”ﬁata, include

general ly much greater assgdiated | ¢-pyioof pretsbilitieseallowing common

across the population, so the probabilify of .
out - of -vocabul ary  wor dS Mgt s‘b‘%‘ rﬁsghjé’r}mt haf ¢ Pavi¢oto be more

first name recognition.frédentBsmatdhed. RAERDARSINERHAA% from the
a regular pattern (e.g. dwelling nunber, followed by
street name and street tigpRpr elsgwhereds aypilabieghatspdicates the gender

can exploit this pattern,ehy fAg: s‘é&%ﬁ%'dg%fg.é%ﬁ%%ﬁe lists can be used

exanpl e, using regul ar expression
PCT/ AU2003/ 001341 - 10 rtafigktiengnprove bycoghition att@rddye
valid character set (i.e. digits only, letters only,

o ocabl 2" T 101 o o4l b A sty woris
address can be (i.e. names that do not appear in the name dictionary)
can be 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 pattem (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



decoded with the assistance of a dictionary, such as

street type ("Street”, "Road", "Place", "Avenue",
WOEis0sags , " Square”, "Hi 1" et c_.) or street NEPRKU2003/001341
(comon street nanes include "M n", "Church”,

"North", "Hi gh", etc.) Suburb, Town, etc. Full lists

of suburbs and towns are freely and publicly ) _
avail abl e for nost regi oWatChing; or by alterng Hie valid igharacter set (i.e.

used in conjunction W thyeidsdlyi RESS BRI OF h:as
state or postcode / zi pclgfctie i %’f or m{aﬁigjh )Efiﬁg&'ed ornot allowed, etc.)
avail able) to further rasdecgnitia precedsition

alternatives. For instance, if it has already been

establ i shed that the caountry. of residence is e.qg.
Australia, then there ar adgﬁ'loﬁ tgé@gﬁog&égrﬁp@s%ﬂ@@gdress can be

for the next hierarchi cadecodbdviwsthOtheOfssStaft& o®'a dicti h
territory. Once that field has been decoded, a ietionary, stc as
further constraining di ctieendyge of Syedir bRoad”, t“Blace”, “Avenue”,
in that state/territory. wUS o 0 Bytut D

possi bl e outcomes. Stat e‘%ilill&sc s ’of gg?%?ésnié{}”e 5&6\1 |94 pflEeet names
i f the Country/Region i (cokmonn stré&Acharatatifcload Main”, “Church”,
given an a -priori probgbjlity,..corresponding in the

l'i kel i hood that a person ogthy' s igh' kter) st at e (i.e.

| arge, popul ous states can be given a higher a

- Buborb, Towapebi | ity) . Fundingts 6P Bsd sgﬁ% #eéﬁl‘;'dand publicly

I f postcode / zipcode is known. Phone Nunber
nunbers foll ow a regul aravpilableefor mosty regiomsy) This information can be

#H##- ####") that can be ' rec iti.on. .
Additionally, the vali dugﬁcg\?'a{:c#@f]gg% Wﬂ‘g‘g’?‘be’bﬁ@ﬁ@a“m such as state

number 28 April Luu - 1bripostodst/) aiptede tiffoMaaléd (if available) to
only, further restricti r}g the . potential recognition

alternatives. rther 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 persoh 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. “(##)
#HH-#HAH#") that can be used during recognition.

Additionally, the valid character set for a phone number



-

Zi p/ Postal Code Zi p/ Postal codes within a given 28 Apnl Zuu

country generally follow a specific pattern. For
exanple: in Australia, the postigl codes are always
four digits long; in the USA, five digits; and in the
UK, a m x of one or nore r
nore nunbers, foll owed bylk%ﬁa‘rined{ ﬁﬁrﬂﬂ??g% g%%le% restricting the
Addi ti onal decodl ng constpodéntinbreaognitiaryatdradtives.i f t he
correspondi ng State and Suburb informati on is
lists of,

t , R {
S\é? 314)/%? gltgg&gpy; >Iéegl ggl Ioégg’leg%!a ﬁ%b"f”lﬂBPya given country generally

avai |l able. Birth Date, DabBowfa @b&ﬂib,paf“rht F&exda gfesmAustraha, the
generally follow a regular pattern, and Q her

etc. have a constrained diesieheedss aretalweassfout digits déng; in the USA,

ei ther nunbers alone or S
characters such as - n@%&ﬁqa{%&]%%ﬁwa@pgﬁf%ﬁmcmletters

addresses follow a SpeCI ffolowed by two @f thdré vim®ers, followed by one or
Address, etc. well-specified character set. An exa l e
regul ar expression that YA Ietters, again Additipral dﬁﬁﬁﬂuﬂg constraints are

addresses is "/"([a-zA- ZOk
VA1) 4\ @ ([ a- 2A 20 O\ -1 regne i e VB e Stytg end Suburb
addition to this, if erralmfounaﬁcans availabtenmti on i s

avai l able for a user (e.g. using Mcrosoft Wndows

Me j Pl)), t I il addresses can )
be‘%{l?}segg é%ggnd IQ(??I onary gﬁp 4?85 g@gﬂﬁ?tefogﬁl_g'y@eﬂqn;pl?% are publicly
conmon emai | dorral n nanmesvgible. "hotmail . cont,

yahoo con, "email.con', etc.) can be used as

o B BR DL 2, 3 et SR ey By b ot and

( €Other dates BeTber, et c. #HpadidHite
char ;gt er sset. NPWOC8 PC% A?/E?\Id[%t[r)ﬁ%hd %ﬂgrae@f]%&r @(.‘nﬁfsﬁng of either

numbers alone or numbers and delimiting characters

such as ~’or 7/’,

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-ZO-Q_\.\~])+\@(([a-zA-ZO-9)\-])+\.)+([a—zA-
Z0-9)+87.

In addition to this, if email contact information is
available for a user (e.g. using Microsoft Windows
Messaging API (MAPI)), 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. “HHHH-
Number, etc. HHAH-HAH-H#)  and  constrained character set.
NPW008 PCT
AMENDED SHEET

IPEA/AY
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Additionally, there are often validation rules (e.qg.

wehwoko036dssgit tests) that can al so be used duri BET/AU2003/001341

recognition. For exanple, if there are two

equi - probabl e results for the Tecognition of a b f
credit-card nunber, check di.g val i dati on e o

hel pful in selecting theA%P‘?'%?éltY thegesase oft euan iga males (e.g. check
Local e Lists of |anguag "
world are freely avail g‘ﬁ%‘(g%{s%g{ grc%pgg(?rggﬁgﬁodwlfgngg%O)gxutlon' For
many web forns. Once t hexamateyifithereodreawpa¢dui-prdtable results for the

witer is known, it can be usedt0| rove the "
processing of ot her tygE@EBfioan,Af; 2 faed  Bpmbey, scheck digit

i nclude different | ang%ﬁ@atﬁﬁeﬁia?'lfé of %Up‘?ﬁlafn' §electing the correct
(e.g. English, German French, etc.) for

recognition, changing tiesutal i d recognition char acter

set (e.g. aI | ow ng accented letters that are used by

S uropean | a t he
L N LT R p—
publ icly available or priggly etalabledadd iafddiirfréfily used by many web

particular field | abels  may conpi le their own

dictionaries over tine, fa%%gow%\&heomgyasee@égwmular writer is
responses to guide and t Fa L€

In this way, systens e k‘Iﬁgalﬁnqt é@ogﬁlturgrée(ﬁttgq%@_ (g%t _p{'e psrocessmg of
i nvention can inprove tlwler tyws«n@mnwt dixangyfledof this slude different

as they operate over ti nor e possi
out comes of the decode E?%B@%%Spe{:ﬁatﬂ’lcg gfa%‘regng?‘g’h German,
whi ch become nore populFaéncRy eic. )tfoFQextf %o%gﬁbﬁn&ﬁmgmg the valid
can be given a higher a priori htin orm

definition formats suppwg&ltlﬁaﬁb@fﬂc@f s‘tlu(egealécrwmg:agcented letters
types, such as text fie t fields
cgfrbl nation fields (i. l&gﬁ 5 Y %?gspk%ﬁﬁxgg%%f Eyggggan languages),
input with a selection ahd slianging) thi firmaefot defedscognition.
checkboxes, buttons, and so on. The field type gives "
sone indication of the expected input data-type (e.g.
text in ut field jindicates text entr%)._ If a .
gbegﬁﬂﬂ? to usingaRubiclvoRkailable ort Rrepeeteny distienapies,cpartigular field labels

afal| datpilethbir AM-UEROALIRY over flﬁl%?qgihé p?&ng‘&/s?); ¥dlognised 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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can use this information to constrain the recognition
process. 15 WD 2004/ 036488 PCT/ AU2003/001341 -13 In

wadin4/ow8st o the field type, forns often contai PCT/AU2003/001341

information regarding the type .qf data that should be
enteredin each field. This information is usually
i.n ri bu associated wth a

d
gg xlpgg to the fie e fis tl& BRE; @E‘g t Bgrtl ﬁc?nrt;ﬁllg ormatiqiaregardingsthe type of data that

t t l;
.%.ﬁ*;?@ L TR TSN o

witha Slphgﬁlsfmld st examiple af Ehesi isthe o of aéidctmrbmngs that are

as_di cti apay. ur| recogni tion.
R I T
the tdep RAISY make 8 8bI8EHIIn0 And EAr BWSseld
char acterS gra?mar to all ow vvordse gtsﬁgc:%?%rg nﬁost%ﬁﬁrhlgarecogmtlon

Siimtladdy, | igcognitianpef epmbinatien ffigldsecaneuse gndictidnarg ®f selection strings in
[ cont a ttribut
?gﬁlﬂggé?ré t\)ﬂ&’ll'g iaéfcrt i C%gﬁhaggo zﬁlomg WK Lﬂ@er t&ﬂ} tlﬂg Hﬁpcgm the option

$istte berrpedgnizeél d t ypes have a flag indicating that the
val ue entered nust be nuneric, signifying to the

" recognition systemthat the recogni sed character set

shoul d only include digits. Input fields may also

sedadd igpulBRdeinidy Risbe Mﬁlh%ﬁ t rdano - i

i ndi cat |I?1b t hat the>J i npu%:0 must b%t% uﬁe dsaﬂeaclzsﬂ‘ﬂ d the recognition
PEACEAUIA. f@r gxamnﬂ###me mg@puﬁcldngpess havean ﬂa:gl lnmbayngsthat the value

pRer..cas | c |
el B it BERBER s RRGERHoR syl el theciscqsgised charactr
setrshbuldi only el digits. dap@NfidldPmag ABoaohtin 8 Shasktat@dalk, which is a
offset in the string and thus inprove the recognition

a%‘ear‘%\‘klwlfw&h? the ingut amist ma&chvtap ispreifieshpatiermieeg. SWEH#AA” requiring
m&@tfoﬁtarlh?i?s YSIRlvd P YU RHE ﬁﬂ}%gf‘.%goglghéﬂeﬁg | ftgrspﬁg C?ﬂi%ed such as

For exanpfe, nuneric’input y Spéci
é?ﬂﬂ-’lﬁ%(’l) s weakkiean be hsed toaongieminigredvalid recopaitioai dhatabRr set at each

OBFRALIe offe PR i impsens e resomhRoRSkrEy) that i s

execut ed when the user has entered a value into the
field. This code can be executed nultiple tines, with
each | ndi vidyal recognition result as a paraneter,
Many\fiorrgs specfnt validasion cpasemetors thet ehn det heed Wogwide the recognition

r t requ nt.s. to bhe
BRELE It Bl AR 0 5885558, R8T g B i vl
ﬂmt carbbe¢ @sed 0 comptraivehé lne‘cogmaog Résulte. O €ieRlS may contain validation

recogni o) ecifi.c ipformati on can be added to
FOBRTL oA (he” DRt et 15 GReASIER bR the MG R ERG7ed: asvalue into the
REUYTRIS REdé fart l?k?e:fe‘éﬁl‘&hl IRkblel tiindd] VARSI indNiBh1 Fecognition result as

recogni tion system
a parameter, allowing potential altematlve 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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30 the formcan still be used normally where required
(e.g. data entry using a keyboard via a web browser)

W& 7004036488 cust om attri butes are ignored; howeveet/aiuboos/001341

recognition is required, the ﬁl ystom par amaters can be
used to inprove the recognition results.

2004/ 036488 PCT/ AU2003/001341 -14 Sone exanples of
customfield attributes include character set

definition (where the set of wvalid characters for a
foBniexagnnlssnti qustomy field rattributes invdndecharagter sstsleénisionr(where the set of
I vVi.sua

Chd Pt fold &t SRR 0tine Ml R ERBIGHIF e felds ae
\ﬂnmlztyeéan'hpth!d nsing vianat 2ues B guidglchaabrr aﬁicﬁﬂ% (e.%hlﬁ)xes on forms

raneters of the gwdecnl assocjiated with the )
Fe et DS voi cobiai e SoEle TATSIS, thF pRtGEIRers of the guide can be
%Qﬁfc?a%c? WvithC@E e k%ﬁtoﬁ{ g@ﬁolﬁgs i ﬁssib@’lﬁﬁﬁ utd Bhracter segmentation

recognition. For exanple speci Tyl ng
stage difrthe émn«b\fmmlrg recbgmmdn nlj‘,prr eatmplg | by frdifyihg thelebadinates of the

f Id t ha es charact.er

Povh&ng sPokngie ahd tie niwBe i o as cine 4 BBeld that uses character

ibokey foedngit, ﬁl@Qeéﬁgﬂﬁ%eQ'sdeﬁp@éﬂ RNn®SrmRADT thed Bxpected location of each

character, allow ng noré accurate recognition ?

Sharagter, IaHPWFWPfGrﬂCﬂKg‘aF@HO@glU@MQ eseurpr ocessi ng and

| anguage nodel ling can al so be encoded in custom

attributes. Sone handwiting recognition systens use a

conmbi nation of |anguage nodels to assist in the

rlaaﬁougamcm wgamdinghamtint iptdcessidgarid laagunge nn@ieﬂmgcmr&lm be encoded in
g :Iq st ndard i GLionaries, user-specifi

SREPTHEIUES) °‘f‘ﬁé§18 ¥Bting secqputin JFHFLeps é‘é?rﬁqug@l%lpﬁg)f language

cRls ®f ad¥dh GHithe G8coghtfon! SYOhERWRitlel ekt (ol | rhgﬁgn Eﬁ'ﬁ ter models,

an input word will beé decoded correctly "usSing eac ?

staadayd dligtionadesqpspsispecifipdistionariesh é’hmnociﬂis: areatseally combined using

%‘Sé({"%ftn»?% dt?n(é rtﬁaq (ﬁgatégﬁl%{]w§}1€gg§v§? i n \Yor g{)ﬂ%e decoded correctly

umg l¢d¢1an the epedlmgﬂa@s lmdﬁéveif}&hegﬁfo& a’t&u@t&@&ll@rﬁre produced when
field, nmore accurate recognition can

it te f
W @ggﬁ g%‘éieb?lsioﬁﬁﬁ‘i'gd?ﬂ%d%d@} the PXpRCtsdoinpat. rﬂéf including the
iaﬁ’x%ﬂ’é%ér m6d& WeiHts bd £ l:t?st&ﬂ%k}ﬂbutg%naé ko HBF@%F%?%%% loecogmtlon can be

over the recognhition procedure, customva
pelogredrbyduniog tieamgdel JerighBcon ppér foem obevemgmen Cickittediswi t h
a field that is executed on each potential result
after the handwiting recognition procedure has

conpl eted, allow ng the npbst appropriate 25 result to

e ARwefioss cotteolesier the’ @bbgﬁuém proce@irddoidtdie aRddtion program code
validation function (i a string is either valid

(%aﬁavs(icﬂpf)h@nf Qﬁwé%spﬁﬁteé it atfigld, that g mcméﬁdc@l \¢a¢hueotentlal result

%e hy R% 2 ?ﬁd&@ﬁ({ﬁ% Fe@@yotg&ﬁﬁ%@%ddr% g?]} %%%lyr%‘g’i ne 'g\?f}h\/pﬁﬂ& appropriate

ressltita be sdledt¢de Hnlvmvetc taehercthaiﬂwxrig £Bbolemn palifadoh fighction (i.e. a string
1Sseé1 Cetr vta orrmusnt'ali%s gabﬁct{ogcga%nrleurgg 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.



result. In this way, even if a decoded result has a
| ow confidence val ue associated with it, it 30 may

Ve 200k/08@ssiccept ed by the systemif other checkpcr/au2003/001341
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confirmthat it is a valid respgrse. A sinple Bool ean

approach may result in valid inputs being di scounted.
VOAR08ABEREORET SHEOR B9 -15 An improvement

to thi g _scherreoi S't0o e?ﬁ}tg d;e ﬁéﬁd%&gmgﬁ probability function that is
predbedibyi the recogniseons tehett characteald edofisddNBy rtﬁ&iﬁg{?%{ﬁ.efhis allows a

a . ch ter is recognised hy the system
_alsrfg()%ng)% Ssrg%gjgfﬂ RrgHu _ LA nya ¥ G9Fe8utbN Istring early in the recognition
| prededdre; @U@ 1o stitds JT9eR 3 by réc?griige)?l[ gfﬁgxgigtﬂ Bu%rx]lg the recognition

proce allowng long strings o

ure,
ré’é‘&fﬁgv@edl brES auebet pf poteriting resots _ra@f%ﬁdcfx?'byf’consideﬁng different
lal results are

pr : I . punber of pot.e

prcg)lglggfégsgsy et(; (r)%:':ggxglg?qu ﬁ*@a‘%%t?rﬁ-efwwmy@ 56 1988 R derge afumber of potential

r shargetesalterndives foreach letbpdsalony so i s L groe

nunitfakgﬁrﬂ of IE))Ot ential charrg%t er ngf% er E%x?iogggeﬁatg?geég%ﬁength’ there are

ItS;E ByBrE | #twm A%X} rest}il:,eﬂﬁewgtr!ﬁmﬁw@d @&dlly use a beam
¢h B%Rniqde,! Rk r rnatjves. a . .

rezul t, r egogni t?glﬁiﬂsys?ebr?g *&%ﬁ‘é"ﬁa’ﬁf ¢t Eascg‘ Itterepasition are considered,

sWaershn isetypivally betwear N0tahdt1 00hehus, BRSE ndst Bkdiat iti

eaghd: 4%% , @g‘\%zi t i.ogergr e consi dered, 10 \/SI,heréelétrﬁélelgt§ afibach position

typicarry’ et WeEhMaerr disgarded. Thus, the n nost |ikely

results at each position are stored, with the

remai nder di scarded. However, to select the n best

rﬁﬁul ts at each step requires validation fromthe

I

YEdGeto Sert Ither Restcresultsept eaghistap tehainesaddlidhtidd &rom the language

re it el onpl et ed, otherwi se 15
m_g‘?ﬁ'? étg?uag 5“@??‘?‘%52‘% ﬁg‘?r egpef?l%’d@ Blosedjire fias Femaplgted, otherwise

dughteqaringcstimygstthat dreimpagibleGrAa]ikBRYa i ile
\{)%Iljeg.rp%t Iél?wer -scaring strings armg S%ggﬁ%&%i?@age model may
result el WS Hﬂ}@%dOWFfaﬁ?Qua@ strimgslete disgacdadoA s shiesile the improved

b b b - t [ .
g%%a%????;‘?ﬁéﬁ““ﬁhé%ﬁi“%é"?%@é%%&é&i%‘ A Feye swlestringeprobability, so

e foeperipersan icwhiniedhe plranuadri dlaskificiidrplob#bility with the sub-string
%’%aﬁfl{,%@?e &Lﬁ%)pabl I :iﬁt‘% ali eﬂ;:h st eE . and thus Sel ect
t hle n nost 11 Ks y aod gEectfien Qs i‘BFlé_Sgﬁmﬁoﬁmh fR@ible approach
allowsslnadstrasy laagyagk &Rﬂ@@%lﬁl\;lgﬁ?hictibﬂhggg gll,lcp%gracbeé Markov-models, to

gi ctionarjes and character Kov- no

[ ﬁ’b‘f‘%ﬁﬂ\?f‘@ : The follow ng part describes how data may
be extracted for various commonly used form
definition formats, including HTM.,, XForns and PDF

I nt, 25 Fornat). ertext
&?ﬁ??ﬁfﬁékﬁﬁ o R e o B Rt ousmotamagaly used form
oors fomeats,t inctiefing ¢ITNbDe t f t
%I%éa%\zphi csst hat imsgni nt eﬁamﬁ %ﬁg@gqgﬁo% \}l\)tgﬁ)é%le Document
b

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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browser. HTML is a formal recommendati on by the Wrld
Wde Wb Consortium (WBC) 30 and is defined in the WBC

WO-Dba/03b488L Speci fication” of 24 Decenber 1999. pediAko03/001341

a refornulation of HTML as an XM application, is

very simlar to HTM. and is de‘f‘l ned in the WBC " XHTML

1.,? The Exfensi bl e Hg{)erText Mar kup Language (Second

Edi ¢xt SRy otlige systemsqu Standerd Censralised Marlain Langaapa (SGHVIEN, ISO 8879
ict198d.i ned in the SO "Information Processing WO

2004/ 036488 PCT/ AU2003/ 001341 -16 - Text and office

systens - Standard Generalised Markup Language

(SGw) ", 1SO 8879 of 1986. Sonme exanple HTM. code for

form.is,oi bel o an_exanpl e, of the output fhat .
B Reni R 850 K ahrs AP BRIV BR crample e hp utput ha this
Fogéimesht gerrdtitalina brdvesAldnGhiFIg@é 1bi n/ f or m exe”

METHOD=post > <p><b>Pl ease Enter Your Nane</b></p> 10

<p>Fi rst Nane: <INPUT TYPE="TEXT" NAME="Fir st Nane"
CUSTOVE"Hel | 0" ></ p> <p>Last Nane: <INPUT TYPE="TEXT"
NAME=" Last Nane" =htipb> <p><| NPUT TYPE="SUBM T"

NAMVE=" Submi t"></p> 1 e, <t > 1y, field
| abel s associ at 630%1 ?ﬁﬁfl{?&rﬁ cgioly/ E"é’“’c"‘éﬁ m&sﬂosp
derived from t hepbkhbpi2esedttds e Nage@s-</pEneral |y,
field | abel s appear_ as nornmal text inmmedi ately before

the input fiel fPaEirsti¥ame FIVRYTSIRORE="THVE) NAMES FiretName"
si tuati ons, thegm___mﬁs\gg& andered docunent can
e

be anal ysed to term ne [ chypt ext | abels should be
associ at ed wi t h <phLadt Nainrep {INPUAI TEPEEOTEXEANpl €, when

a table is used,faor,.fermlayqut). Additionally, the
"name" attri bum%t{?séb’ %Bé?ﬂit ed with nmany input
el ements may cORLAKINEEGKrYPEFSUBMITRNAWEL iP
field type to bebdeterm' ned. Standard I% (?%Lﬁ)tngl?r?;/p;
nunber of el enestfoantributes that can be useful ly used

as hints to a Qﬁﬁg@pition system Sone exanpl es
i ncl ude:

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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the "maxl ength" attribute of an I NPUT el enment that can
be used to limt the length 30 of the recognised

WO3004/036882004/ 036488 PCT/ AU2003/ 001341 -17  t PET/AU2003/001341

OPTI ON el enents associated with_a SELECT el enrent that
represent the set of wvalid inj dt stri ngs (which can

be used as dictionary entries during recognition), and
t he®" rtBQOPTRN elewerts associatdduwidh aiSELECTEREAREAhaL espessent the set of

t hat I S . define a.character spacin ui de .,

(og. BT SRS (hBIR o B5oPe B iRty BBRG Bl cogniion), and
in a separate box). In addition to this, custom

attributes can be easily added to HTM. field el ements

(e. 9. th€UMEVRindetdols™ attributes én ArPERTAREN dleficRe khat could be used to
syste& grocgssn n% a page must ignore attributes that _
are urEfiBGA charactenspacing guider(e gnbefediippitrwheameachdetter must be written
cust o glsepRAEdokp  HTM. source code which will only

be used by recognition systens and will safely be 10

i gnored by' dunb' browsers. XFORMS is a standard form
defadditiondn thisngustgs attribiutes dbahbe\\8Gilpnddett & HITDED fiehd elements (e.g.

¥ 100 WBC. Working draft of 21 August 2002. The .
o‘é'-r)frr("gqléI st g%ﬁ%r o “HES bﬂ%‘ggm &%eﬂt}g‘ifeﬂsgglsap@ﬁﬁ%g%%rpa% must ignore
Hithbutko e, ar@Rfkh6Ph TR HiS wd§VA €6l REGREGISRAt ad P bR elements to
the sane formto operate on

cessing by al]ow n C
g‘@féﬁ%ﬁﬁ?@e‘r@ﬁhm dorl(bg used ibyergcognitidro systemsoand will safely be

@@ﬁ‘récﬁﬂp'ﬂ beHd n paper. To achieve this, XForns
ensures tﬁlgt, u‘rﬁ%&e HTM., data definitions are kept
separate from presentation. An exanple of XForns code
is given below. An exanple of the output that this

CORORMBgist a gearriand dornh defihitionsiangiiage dbfived By W3OUInd described in
220 <for\gP> ‘iisub,m tInfo_action="form exe'

Bt A= Qo WL -Worlnng dirath 05 31 Avgsist 20421 The' ¥Egmanstandard has been
deferod’ 3 | | L8R |

</i npp;et ><Si ﬁ;ﬁlt%%sfk %?E%m%eﬁﬁhgr%éﬁé’%ﬂg §&ice independent form
prgpssingrbyel jpiwing thersalatfornt taqyidrata vn desktop computers, hand-held devices,

information appliances, and even paper. To achieve this, XForms ensures that, unlike

HTML, data definitions are kept separate from presentation. An example of XForms code

is given below. An example of the output that this code might generate in a browser is

given in Figure 2.

<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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</i nput><subm t xform="paynent"> 30
<caption>Subm t </ caption </submt> WO 2004/ 036488

WO H05@633/ 001341 -18 In a similar nmanner to pOivAU2003/001341
field | abel s can be derived fromthe XForns code by
exam ni ng the caption el enent 11§ the | nput field
definitions. In addition to this, XFornms supports
input field elements simlar to those described

eVI wsarym;% egg%'rgﬁn? x&j 1%%51 8%{1@5%/\5'% %@ect L& XForms code by

aaammlmg dtk Captibe RRmene i vigNinput fiald d—‘emnthihsuﬁﬁéjdcﬂtlon to this, XForms
di ct i onarécgr}t ries durj n? recognition processin
¢ &

REBPOHS 9B felgments sirfagde shese descrgred d)amovs}qog@r HEEML including
f ke ”» e % « (Y]
(hENS: Hhlop AT hRORer BREPYIEIBRE Y 14 Hlared <item>
rebanoapts thatooan bt @ised/s Hietivhary ienypies daring cooggritiowprocessing.

accuracy. Simlarly, the specification includes data
attributes (e.g. currency, decinmal places, integer)

and validation attributes (m ni numval ue, nmaxi mum

Vible URF o Eﬁcfﬁcaﬁ&ﬂgﬁaludé@hh Gt %Friiathe &Ltbrt EelfiL'ﬁlEﬁ‘te rincluding date,
I mprove recognltl on results. Portable Docunent

(nFIme)' nugnber gbdagntime, fad PRI tressi Feid utfyrmatmecanrbatusﬁhby a recognition

3 Current ﬁ.gll P(f\'r d ecfo ftBnSRécgégxgztac&d gl&l&lﬂ.ﬂgt hasestgacggaﬁlon includes data

jatttibutas (e. g/&uﬁhxmyedédmhhﬁhc@l inoagef)hﬁd defiddtioni atfibOfes (minimum value,
forns for online use. Like HTM ang XFornms, PDF form
Siaxipmovalpe, pattern, sange, which san beused to Sxrther impraxe frcegnition results.
conmbo box, list box) that defines the behaviour of the

el enent and thus can be used as a 20 guide for a

handw i ting recognition system They also contain a
Poepkle Rossment Eprmay PRMiis gthawe;dt)fothdeﬁm;d boAdaberthat has become

R gl PReat R BRI EBAER b Ol OByl Rebrl pgobe has addea

traedaetive erférits thiat glfdw chiedefinitidatof fofnédofot Omline use.
1) (Option2)]") that define the valid selection

strings. 25 Additional field attributes include a
format specifier (e.g. nunber, percent, date, tine,

Lilk HTNHE and DAREMEUPBE form Chqérﬂénti ﬂﬁ%.lr h is¥ediH : (e%] Gext, signature,

and JavaScript validation code t exec
dembo bbax, list doxkthabdefingsithe belyidureifdhe etaxm:omnd thus can be used as a

rihute n.al so be.easi | rate |nf| .
ik, B o gy Boful e R fefl fame (e.g. /T
(FiestNam¥Yy td} may cdBtain a useful label that 1nd1cates 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)”).
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WD 2004/ 036488 PCT/ AU2003/ 001341 -19 Enbodi nents of
the present invention may be inplenented using a

wsm'(mabﬂﬁes:pr ogrammed and conditioned m croproCEEFRG2003/001341

Such a m croprocessor may formpart of a custom

system specifically designed 8- operate in a

character recognition environment or, it may be a
denbedimeptsrqfdhe pce@mtumntwsmy bes inaploeited psxﬁ@ a mamb programmed

i a rform nor e gener al

BRI DR ORERET SR SREERTerSh, maY | piof & cusom

olystam, &pediﬁt&llp rd@'a@ﬁf&tcﬁ?érét&% RRh&ABtef RRbgnitigh leRViFonment or, it may
e wthin the scope of the

qgv%flcatlons may be

genesH Pumsqﬁ@npw@séﬁﬁh PhY datktem Pcnwhmes alsnyableotoeierform other
fiR&eWeReral 1aQQNDI Nation of features disclosed herein

el t her expﬁ|C|tIy or any generalisation thereof

irrespective of whether or not it relates to the

Jp b B B uibure ocmtiotm gt vl e demele the ordinany skilled person that
RRHB@ImeY fichlicHs A A b od@dvRhintRélEc Qg?ﬂle%@éh‘h%ﬂm ¢

form based data entry system 1nc I ng: 5 receiving
novenent data from a noveable ' input device, the

chated with particul ar fie

TRECES s IR} RuipSIRAHE, B Mot R bt Pt o fhgures disclosed
\herdi bitlees eRpliditdy oF ABi gedBratisdtioantherkdf 1H6§be’?£ﬁV@Wheth€i%%ot it relates
ﬁ%@%ﬁgﬂglag at |east one handwiting algorithmto th

ed dnvention M gatesgny opalb pEthe pepblemns adsiressed. t he
information content by utilising at | east one 10
par anet er associated with the particular field of the
el ectronic form 2. A method of interpreting data
input to an electronic formbased data entry system
i ncl udi ng: receiving novenent data from a noveabl e
i nput device, the novenent data 15 associated with a
particular field of an electronic formy limting the
types of possible variables of information content in
the novenent data by utilising at | east one paraneter
associated with the particular field of the electronic
form determning a preferred variable of the
informati on content, fromthe limted types




“whér ei PAJR

20 of possible variables of information cont &Mt M= "™
t he novenent -data by applying at | east one
handwiting algorithmto the noyenent data. 3. The
met hod as clainmed in either claml or 2, wherein
detegrm nin he preferred variable of the information
COMSCEW‘%Fﬁsges a probability value assigned to each .
of the 25 p033| bl e variabl es of information content
4. The neth claimed in either claim1l or
KPP HE JSIBH B n clpsionth Famohasgdhgata enty systes,

b N{rRnudRgt ON content S performed cont enpor aneousl y _
with receiving the novenent data. 30 5. The nethod as

DcI ai. medrepdiviggymoymmept datse fromes eniovegble | inputs devidee rthé movement data

np | | i ke devi ce.
%g%%%?#tﬁﬁ DE rl’—éé?% ?!EE%R efn Pei ved 10
Se pte rrbdather&ﬁkﬁﬁg oxg-_zi tiore Ebﬁlmtmdﬁﬂﬁlegsf i forin Atech doﬁteﬁﬂh‘lhthe movement
ong .of t .reeln i 8, erein detérm ni t he
&f?ﬁx P08 O oAl ot G i oGPt s
St roke deﬂirﬁhﬁﬁé b ﬁﬂ:f&fbﬂt\@hﬁ'tﬂé’ of\th R fBrmatibe c@ﬁt&ﬁ'ﬁ'ﬂtﬂlmg at least one
data 5 7. The nmethod as clained in any one of

10, psametprRseqcitedswityhe paitieelrefigld pf the gicefronic fophe | d of
the electronic formis associated with a pre-defined
di ctionary of p035| ble variables of information
coht entA methoddifdnterpreting datai inppt its el electraiixt formibasadglatzhentry system,
Prifs 515 d variable of the information content. 10 8.
The od as clained in claim7 wherein, certain

S entri esmenvmgt enaj/lemento datayfremea vassatde enbua devigbethe movcment data

proba I, | n ferred variable of the

31 PR ?4‘8%’ _ i‘rgﬁeﬁ‘g f&rfi ﬁ‘ﬁ‘t‘ﬁ Y™s clai med in

ei t her lmﬁuﬁg #MeBypds 6f pSsibtd1GdrRbles tob%feﬁﬁdﬁoﬁtﬂoﬁfma‘ inethe movement
of thlah ectr n|cform|sananef|eld and t

d&at% eyt Fadlchne ATl asspsiaied Bith g@maulatﬁeld of the electronic
iated with selected names. 10. The net hod as

clalned in any one of the ecedi ng cl ai ns, wherein
t he pardgteanining a pretergd Uﬂrmbﬁ)xeoféhe inforoation tentent, feor the limited types

20 AYFLE 8106k bR O NBoritiBod LSHES, iR i ARG &b @pﬁﬁﬁé &t least one

25

30

handwriting algorithm to the movement data.

3. The method as claimed in either claim 1 or 2, wherein determining the preferred ‘
variable of the information content utilises a pmbability value assigned to each of the
possible variables of information content,

4. The method as claimed in either claim 1 or 2, wherein determining the preferred
varisble of the information content is performed contemporaneously with receiving the
movement data. |

s. The method as claimed in any one of the preceding claims, wherein the moveable

input device is a pen-like device.

NPWODS PCT
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Such that the preferred variable of the infor faddRRd 10 September 2004

contentin a sub-field nay be used to 20 constrain

possi bl e variables of informati.on contentin anot her

sub-field. 11. The method as cRiinmed in any one of the

pr gcedi claims, wherein the particular field of the

el et r Jﬁﬁ%&e‘ﬁﬁ% plamed, 18 3% 1086 OF thermresedingesleimsnwheria determining

POk ipbstbly iriadls @F i | T t,-?fgﬁg , . o

co slfp rained to incllgggdﬂg%%&%ﬂngh g?ﬁ%gg . aﬂ% contained within
fBWveme dattned i n any one of the preceding claims,

wherein the particular field of the electronic form

is a credit card nunber field and the possible

Svaki ablThs nadthod asf daimet iimany ond efthe 'prextding eRghy, aWHRednthe particular |

[ |y _a.fixed nunber, of, nune s,..the nuperals .
e P Pt s B eto? Wi ¥ re-delinms hedonary Sbpopgble varisbles
Thed infoininidn adntehtdi e dictiSharyVeifd 8se@lin HAEmRAAE K Mferred variable of -
cltglmf‘, wherein the particular .field of theé
e PRI ERALOT DOt om t he set including: zi p/ post code;
country; date; enmail address; or |anguage. NPWuu PCT
| & ENDED 8, HEEi - - - i ! "1N,1n 1.1 Received 10

10 sépt enfibe megipdl as clainted in Thedmie whemting Sextdinicntriss iim tangictionary are

ONE. Jo i 0B, rei n.the ectyonicC.

7 ariHed st BEERIAG of nd T o MF R arthIS P D B paptent

formats:' HTM., XM., PDF or XForms. c 15. The net hod

ag cl aimed:; 4.n any.onge. of,,th { ecedi claings, . )

WRer i riES TS 58 Ol Y sither PE s L ovhenaln e pevtiqular ield of the

Wielebtrdriie fomt tis @Uhdiic fieRl andfthd BREGALE IS nOlMicatiif of gender
15 custam vat&li %a%‘;aé)n program bei ng executed based on

dA1arifted Xt seledtpd Bames (i cul ar variable of the

i nformation content. 10 16. The nethod as clainmed in

claim 15, wherein the customvalidation programis a

J&%ascThgmethed @ glgimed in any one of the preceding claims, wherein the particular
field of the electronic form is an address field having sub-fields arranged hierarchically

such that the preferred.vaﬁable of the information contentin a sub-ficld may be used to
20 constrain possible variables of information contentin another sub-field.

11.  The method as claimed in any one of the preceding claims, wherein the particular
field of the electronic form is a telephone number field and the possiblé variables of
information content are constrained to includes only numerals. |

25 .
12.  The method as claimed in any one of the preceding claims, wherein the particular
field of the electronic form is a credit card number field and the possible variables of

. information content are constrained to include only a fixed number of numerals, the

numerals being further verifiable by use of a checksum.

30 |
13. The method as claimed in any one of the preceding claims, wherein the particular
field of the electronic form from the set including: zip/post code; country; date; email
address; or language. '

NPWO008 PCT

AMENDED SHEET- R T T
IPEAAL - - - - e e e



17. The nmethod as clainmed in any- one of the prl@&%ﬂ)eBQIOSeptemberzow
claims, wherein a field mask is 15 associated wt :

t he partlcul ar field of the el gﬁtronlc form the fJ el d
mask used to check that a possfble variable of

i nformati on content confornms with a predefined string
pattern. 18. The nethod as clainmed in any one of the

precediThe méRddEs clRen g anﬁom@becea{q élé’iQisewHérem the electronic
|nformat| on content is derived froma selection |ist

r fopp i implemented vsing one of the sanderdiped file formstsy HTML, XML, PDF or
rHganed preferred vari ables. 19. The nethod as
clalne in any one of the preceding clainms, wherein

qthe electronic formis a paper-based |nterface

1R rod oot ff Foigh it B ond o kyeriesita PAGE: Aol » custom

pata_hﬁtmlqi'ogrmﬁfid BEcbtebwith H@partitlar fikla ofeichpdirasic form, the custom
cl aj.ned in any one of the prp‘gcedl ng._ cl ai ns, where

t FYlidaiipe aspmam; e cxgetied bispd on delgpripetion f 4 itk variable of the

PeRformitichZonttiie Met hod as claimed in any one of the
preceding clainms, wherein each electronic formis

0 uni quel y |dent|f| ed and stored on a network server.

15

NRW)08 0 e ‘0= .
gw)A rrTgtghLb as""lggﬁgng user;5 twgge&’tﬁg%m&g%%ti?%o% Program 1s &
cdmtaénnptlpmgmnn el ectronic-form based data entry

system the nmethod including the steps of: providing a

user with an-electronic form the electronic foram

hagl ng THe sfedRdds cmmﬁlnﬁmyb?é bili‘%;ew i dflﬁiﬂ @herein a field mask is

i ndi cati,ve o ar.t ie of .the_electro

f Gi5RFiated vuth '&? paroy eaéqﬂ BFfbe FleptEqnic fogm, fhe ﬁﬁlddmspwéed to check that

e |a?©§dﬂﬂ8 ViR dTlinfoRBfion chstehtRoRfofRINIth § breﬁh‘ﬁﬂeﬁ%mg pattern.
cating data froma sensing device, oOperated by

the user, regarding the identity of the electronic

fqgm a‘i”ﬂc et c?‘aafst cl %@'otf'tﬂ fegéhxﬁgocﬂﬁ)fse Rikeih possfblc

t he sensing device atlv to the ctronic form
aiveriablpe 08 rmfo:matgmaoqntm ds rdsdvadafrom efselebton fisto ronmombmatlon list,

20 7 8ol Fbap SPGB, v b i'm”%r "

25

30

field of the el ectronic
19.  The method as claimed in any one of the preceding claims, wherem the electromc
form is a paper-based interface provided with coded markings.

20.  The method as claimed in claim 19, wherein the coded markings are a pattern of '
infrared markings.

21.  The method as claimed in any one of the preceding.claime, wherein the moveable

input device is an optically imaging pen.

22.  The method as claimed in any one of the preceding claims, wherein each electronic
form is uniquely identified and stored on a network server.

NPW00S PCT

AMENDED SHEEP — ~ - - o e e
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form wherein the sensing device conprises: (Rceived 10 September2004

i mge sensor adapted to capture inmages of at | east

some of the coded data when the sensing device is

pl aced in an operative positiof-relative to the 15
electronic form and (b) a processor adapted to: (i)-

&ént i Aymgthod of suablipguses to erercinfenatinn eontant intore elpctronic form-

de at | east
soma g% teﬁﬁycﬁ%%%d&ga an %é%e?lmpgggenerate t he
| ndi caglronghmaalsasmtg amth eldbe!:amic ﬁmmel e tho elbttﬂ)rﬂsﬁaﬂﬁzsﬁaving disposed
: e e as cl ai aim 23,
AR PRteof st Qe s B wperf bt Eotopi fm and ofa
weaameeefae@@pbiﬂtbfmbelee@@ﬂmma zone of the electronic’

form and the nmethod includes, 25 |dent|fy| ng, in the
conput EFEERg i meamputer iftemiadigatingdats frome seasieg devies, gperated by

| ﬁ:iés_fsero P@gard%?g’ ﬂg‘?ﬁe‘ﬁﬁty YD OBk for'and at Fledst onk BF a Pdsifion and a
movement of the sensing -device relative to the electronic fonn, and,
determining a preferred value of the information content from the mdlcatmg data
by utilising at least one parameter associated with the particular field of the electronic
form; |
wherein the sensmg device compnsw
(@) . an image sensor adapted to capture images of at least some of the coded
data when the sensing device is placed in an operative position relative to the
electronic form; and
()  aprocessor adapted to:
| @) identify at least some of the coded data frdm on¢ or more of the
captured images;
(i)  decode at least some of the coded data; and
(ii1) generate the indicating data vsing at least some of the decoded
coded data.

24.  The method as claimed in claim 23, wherein the particular field of the electronic
form is associated with at least one zone of the electronic form, and the method includes
identifying, in the computer system. and from the at least one zone, the at least one
parameter. '
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