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METHOD AND SYSTEM FOR VALI DATI NG THE CONTENT OF
TECHNI CAL DOCUMENTS FI ELD OF THE | NVENTI ON The present
WO poosfsi4eh rel ates to the validation of the cor€ERG00H00373
docunents, in particular technical docunents, through
the extraction of information and conparison of the
extracted information with a set of rules. BACKGROUND
O THHEDI ANBNTY $INE MOISOR i Vk DIDATING TIHE CONTENT WF TECHNICAL
transferred fromperson to person or place to place in
the formof electronic éﬂé@ﬁ@ﬁ@glﬁr files, and
represented primarily as text. Textual electronic
docunents are highly varied. They range from short
FIBLBc@E TeIE BNVWBNIITONul | eti n board postings, news
articles, legal docunments, scientific research papers,
conpl ete news magazi nes or journals, and even whol e
boo"ﬁm%es‘%ﬁ?%@érﬁ%@@la@ 1o APRG IR dn JNESE rﬁ?rﬁ? §t &cuments, in
docunments, one may define a subset that Fari s under ’
pattivalar &sbhicef daceuienisctirouhcheextstiod ef mfoaaitiodagd o@Apsrison of
i.ned her ei upents for which there is a
the%ﬁﬁ%%? 3§@8@$Féﬁﬂgﬁsgvgﬁupgrna||y specified set of
rul es which apply to such docunents. To put it sinply,
such rules woul d specify the "who", "what", "when"
BAQKéﬂgﬂﬂﬁﬁdlﬁmﬂﬁINWE$H£Oantents of a technical
docunment. That is to say, the rules would answer
guestions such as: "what are the entities that
expedogdnfornbtéon i puesayl ethsMrtediffont P&sSPRUBRRN DT place to place
"what are the valid typographical representations of
fgﬁ?. { Glsetronip 3?015?%“% oreliled gind a3pressiied peimarieas text. Textual
ZToNV e S
elégg@g%ﬁ%%gmhg{s el o%hlgt eg&b 'P.ﬁéj raﬁ% fr&\}ﬁl ?81‘1‘: kﬂg&g?g of %11%% ldbulletm
bosﬁdqwlsungnncw ei;lcbe leggidesentiesl svichtifioweséreclo pgieng o lbﬁflplete news
maciow ar e dlf% t enHva gs]{elatedlto(ﬁach ot her
\% PR O RS LRSS YRl Pagksicy Py opaeday M PRRg alhfhese types
of documaind, 9né afiyhia¥ie 8 Yehbet thatHlIdRRId: @k hBe1loR %Ehnfcglec[o%uments
are two facts that are always true of technical
docunents with respect to such rules, but Lvhich are

R e s R L

commendyf acrmpted stieven folrasllydgfecifietigbtyof rules which apply to such

documents. To put it simply, such rules would specify the "who", "what", "when",
"where" and "how" of the contents of a technical document. That is to say, the rules
would answer questions such as:
"what are the entities that expected to be represented within the document?"
- "what are the valid typographical representations of an entity?"
- "what are the logical parts of the document, if any?" '
- "which part of the document should an entity be associated with?"
- "in what order, if any, should entities be represented within the document?"

- "how are different entities related to each other within the document?"

Whilst it may be said that all documents can have such rules applied to them,
there are two facts that are always true of technical documents with respect to such rules

2

but which are not always true of non-technical documents. These are that:
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i ndi cates the inconpl eteness or non-validity of the
docunent to a person famliar wth the subject matter
wo@Rooshso4docunent ; and - The satisfaction of al PCESGEH04/000373
rules by a technical docunent.,definitely indicates the
conpl eteness and full validity of the docunent to a
person famliar with the subject nmatter oL t he
. r chn
" Ao o e Bicd Up PRI UMy oo plof P fles desnicly

sindiratasrtiee lnhahpke&neit@l frdn-yal Rig Jf@lﬁd%du)h&@ﬂf 4 {)5@6’11 familiar
ted |ist rul es or validation statenments,

awgﬁéla%ﬂ bwgn@g?r Clinfﬂlesmuﬁ‘%ﬂte@%ul d be guar anteed to
- b
T S b ke P R R TIEIR PRI dffode e
dowupieichesseodifd] valclity o€ the dbmgnﬁd it@Atpsrsbh $AiBilRE with the subject
manyf a d food products; - user manuals of a
6%% (ﬁ%g g BifHer products progranm ng instructions
of various conputer progranms witten in a progranmm ng

Ian uage; the hypertext markup | anguage used to create
ggjégt ayathehwawenlyteshdisahédgunehenhavala siéfidestheatpsicit literal

T

Vaﬁkﬂanmhut@e&nﬁﬁs ané @BRRADY s&t f ARHGHLeL Wagld Wgﬁa&anteed to be
cars or even houses. In nman i ndustri es,

ters,
aplfléfggﬁ te all terbaigabdnacymentschelpeging sempartic jectmahtter.
conveni ent nethod by which different manufacturers of
a class of products allow their custoners to conpare
t heibxappled of teshaigalidosimichas@uid incheer fel | ow
manufacfg ers FurthernDre i n established non-cottage

- RdieRisdet Gimgtaciuaed foed PiEClsr nor e gover ni ng

- . BYhdh§s;t he establishment
gﬁgtggggnﬁfﬁagﬁ%rngg%t&of sr%)(aim ards on all producers
- TP giemRg m’strgptmsfoif rarinUdustmpas: progeses whitadar &lfrogramming
q e standards of product quality, workplace
t%,’ and so forth. In the case of governing bodies,

- tthehypesiekt sokupiaiota@nesddsedée #eb Prsisn e WRBUSE Sveb;
- chemical data sheets listing the chemical and physical properties of chemical

products;

food menus at restaurants;

sales brochures of a company's product line, be it computers, cars, or even houses.

In many industries, technical documents often represent a common and
convenient method by which different manufacturers of a class of products allow their

customers to compare their products against those of their fellow manufacturers.

Furthermore in established non-cottage industries, there are often one or more
governing bodies whose role (among many) is the establishment and possibly
enforcement of standards on all producers within their specific industries. These
standards could be standards of product quality, workplace safety, and so forth. In the
case of governing bodies, technical documents are used to determine a product's

compliance with the regulations setting out the standards.
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conpliance with the regul ations setting out the
standards.It is often the case that the conpliance
WO egaiosEmnent s cover both the conpl et eness of tPET/SG2004/000373
techni cal docunent's contents.,as well as the
standard's conpliance of the product that is described
Wi thin that docunent. This is because it is only
possi bl e to judge a product's conpliance with
regul ations if the informati on concerning that product

(i . et itdiendiontasatist the tdmplisch R iRlen@asWIREt Doth $he completeness
I t.elﬁnd accurate to beegliaqn W th. The task of

Ofﬁg%Pﬁf}l?ﬁ GO P FaMERtSstYeHasdhy steafard’ seempdiencs ofthe product
thiXQk 80RABEd WihiRi rA; ri LY M0, Nyst .

have the(%%g%ﬁéﬁfgngggﬁﬁfﬂgQ%Q%§é~%fgmé”S&P?ﬁgy%ﬁHU6$ea
predicgs cothpliande pithmegyd atomyif aniaforfratioh askcethgg @0k hrodfucl( c. the
coLBghni %zlall ocuninént and. t he product it describes.

PaEed 1 einical degugnerthis waietspnd geiralr e beginovithedge

for conmprehending the technical information about a

product that restricts normal |ay consunmers from being
abl elledaskvd|datgtnainitiee comaliiteg ubtimatehyr fatlsoh oo opeicedpdrYonnel

; bl f ' ] et eng f
R W Rar L Ehemio o
sevoftrhles tandetessine témp HbiscesBl faR "E‘hefré&‘gfbf Q?ecﬂﬂf@éle{&gﬁegt and the

consumer to the trained (i.e. expert) personne
Pf@fﬁ%ﬁ S5 LB dipdeed. 1§ 8 bfteprilearesil of spdetabistlenqwittige for

; . of, their i alist
cofbRahding B iSO bR lorD oo S blo RS R erfioarmariay
copsutrusTiinnybeppsdldib eviabratathb gdfity ofof predRe bbSpt@n @y Sess

the quality of all pieces of information in any
substanti al market segnent, where product varieties

can The fask Mé:QrbAemYbF i Qs ! ' ;
pr oduct s gol((?gt an??;t/)_ bei ng ggic g@g&%@és% ﬁfemg%%%ﬂ%gﬁagﬂl}t a product,
as Wgll s {th sompligncp mathtstaadardramuthls sipfiedfom the nbRERPEE Abnsumer to

thedPf : l.dation |s.by adopting the nethod of
sarr%{qe@%' %Léﬁ)p%ﬁﬁq%gﬂ 8’?1?§%65?1%g§0 % say, the officers
of the governing authority only check a random (or at
-random_ fraction of all possible technical

best seg1

doc AR¥RPIE™ rRmas shosrever, that expreary thhaerydaetjfohsit ypeofalist
kndRRBEE 41 1596 Y ed; | iy B OATE:

hav eé]én ot been \F/IEF |El 3%1?1 g %rzsf gF {g%gia@ thﬁlél uglanyégﬁEﬂesfor a
hanielrof exparth ta assegmthé iquatity qfeillggatea @f iidbrteSEn Wk lsubstantial

ai n ng. or .inconpl.ete information that coul )

magl%g%%grrll‘leglg@eg? prtoﬂwéc p‘ﬁ?@ﬂ&% ca&k rupiigte the raldieas.egpecially with new
prodocty emktanviaibeiatdden tSteglbhiatighy a probl em

wel |l -suited to having an

Thus the only practical manual approach to technical document validation is by

adopting the method of sampling the population. That is to say, the officers of the
governing authority only check a random (or at best semi-random) fraction of all
possible technical documents in existence. This means that a majority of technical
documents released into a market segment have not been validated before reaching a

product's users, and a significant percentage of these will contain wrong or incomplete

information that could place users of the product at risk.
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aut omat ed sol ution applied. The established automated
approach to solving this problemis for the experts to
WO ensosia’s t hei r know edge, usually in the fornP@f/SG2004/000373
rules, into a specialised conguter program which woul d
then "replicate” the experts' analytical process in
trying to solve a problemor answer a question (e.qg.

" i s Thsnlcaf Mdﬁ&kil@ﬁhlidhtlbﬁilssdé}ﬁﬁ% robRnh G- s%ﬂgd 110 having an
lete?"). In fact, Bert syste repr esent

aubtgl@p,teg selgten apmlisdd Tb@@p bsheg motpmaatehmghromahyto abbfmgnthls problem

N e
spapitlised200putel @robaaRShieh walild thah dreSH&th | gd exj?%ﬁ‘sﬁ gxmﬁt?cral

screeni ng of mnedi cal decision makihg 1 ncorpo
PWF&M%@& Fagdve a PJSPbﬂ’@IbIOir Shever RaguesiionNe. ¢. 5is383 1n71‘518mat10n in this

., and
W 0 ‘n‘l996 to Mcllroy et al., (
AR B

car e ‘management system for managi ng

medi cal treatnments and conparing userproposed and
rec nded resources for treatnent”; US Published
Pat eftiaficcXPAItgpeIpa 1ePIpssahingt High 7 spetiplisedycongBe:r pragram and

mﬁ;ﬂ%ﬂ' Q%é&ﬁgj@bcllasyh Q)Ig gﬁtelh:thfgrea g?%?%lté%%ﬁs Sli%lg@ ﬁé gu hshed

Patgnt No. 6999,794 dssead ketltl, Aprild 080} iot laeshs'dDaB RISt iEled "System for
deconposed know ed

SR o Rl o Rl e Bt Potslag 6ik0 Wksion bagt HE Bublished
P We: BEBS 79896bucd 86 U0TSdeRREF 10801 MRSy, L0, b?nd entitled

resented in a conpletely uniform structure
"I—gﬁléhy CHE gaapgunent axiterndpamapaginginedient echtasniyuad cb@Paring user-

D e SRR Bl o B BB £ ek hisheE b 6.
4 &(BE@Q isbuedtdne’ Bebiwdrp 1089 dRaRTEN bt A0nhe Bhti&] "E@%ﬁc‘ @cﬁ)eﬁ system
L Pave to act as the "intelligence”
tog banddFpilichety HERJIA-ALP- 6 itsned omB tApri l&fﬁ’iterﬁmkett and
. for n
ot g e horahfRy WEXaos K 85 it pffens.

data in a consistent format to the expert systemfor
only solve part of

f \r/1 Z'%b?% V?re%“esg%?ee‘f %66‘8% &pe bﬁr‘ﬁg glFo‘feh@e‘th‘H’@ﬁeWﬂu%ﬂ@H input
daiaso beyresbred RO Qligp] BRI ahifd A0 S ciRAGE AN 40 I‘heg %?ecéﬂ]t;@e
rrent s contents for an expert syst em natura
tfaﬁ‘%lﬁaﬂ}gy

g ?%@E%%@We@mmnmefrmgwstem@ liutrihaoh, a (non-expert) user
ent%%exﬁfd‘n'nﬁ@tl)r{ % bedfiritfel O‘T‘)é&tlﬁnﬁ%ed it ?hgrgzgoréng? dn He domain of

i nfornmation extraction emt
document content validation, the user would have to act as the "intelligence" that extracts

out corresponding entities within different electronic documents of different layout or
formatting structure, and then subsequently present the extracted data in a consistent

format to the expert system for evaluation.

So expert systems can only solve part of the problem. For the other part of the
problem, which is now the tedious manual labour needed to transcribe a document's
contents for an expert system, natural language processing (NLP) offers a solution.
Specifically, an NLP system in the form of an information extraction system that is able

to learn to identify the significant entities of a specific domain and subsequently to
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to leamto identify the significant entities of a

specific domain and subsequently toextract such
we@niosn5m@s3s out of future sane-domai n (though noRCT/SG2004/000373

necessarily same-layout) documents that it has never

encountered before. Prior art in the area of

i nformation extraction include: US Published Pat entI

1, .to Paik et al.,

R A R e S R T e
dommmamsdumuﬂpsnbehahmnmﬂﬁah@ﬁ@k.(CIKD trlples"' us

Publ i shed Patent No. 5,841, 895, issued on 24 Novenber

1998, to Huffman, and entitled "Method for |earning

| oc t

e G U, i
6, T, Bt ishioed @ PARIA9A01, ItcSBmEdt an ealdpditfultlled 200d:mdtdn extraction

o R e e e T RIS s
NI 50843 90y, 155&‘&% ZMJ)’\%H%} RS &, Q{Lgf E?n ahlf %nhtl%q\/lethod for

I nf er nat i onal Pat ent pl i cafion cat
leggning 19c4d Wntmbllﬁbh@dhm fdlﬁlSEHbBMam}bleZlﬁkQ&d 111flmhd1&mﬂ@dmct10n-

eSS P3P PRI TR oL

Bc@&fefeﬂ@tﬂd‘lﬁtlﬂ&ﬁi "M@%d'f&%x{ra@ﬂ@kﬁodvﬁﬁgé B HMine docgmentatlon
extraction system |ike one of the above-nentione

ané Gesstipge glaspary +igdes helpeistaég@mr the dikktaind Antematiheal Patent
1‘35’[ o%r@Lﬁ)fhc%ﬁ’ r’61/ ubhs?ll I dat e&)rﬁmggbf hIB the name of

ecause SucC Sy stens aVé no a
the Brusteed Olf'e@sluofb1zt Ueivkishigid SikiGisd bm&mﬁt adh &aAtea9SPftem and

That .task still requires the contribution
megl? %@rﬂapgg%ge HREEH adSREedERS” si npl y conbi ni ng an
expert systemtogether with an information extraction

systemis also not sufficient - expert systens have
ot he¥ Pe dplermatém edivattionedyetetnh Eneums wif tledte ve aneritiv@ed, does not,

f automatl doc nt. content validat.ion.
in REIR P B SO B B SE R it ev gy Hidon. P i
bechiuseaichapgtms &tﬂf@lﬁb inlifyle jRIge h & B SRR o'f ﬁlet lt}@mstlcaﬂy—
expert systens, their nature, work by a
aS%OﬁJ@Feé iﬂeélof B gy aliahtasle slhpequirss élgm@mﬁsbuuqm offsinchrpert
syfeeri €s of questions and answers between system and
user serve to "drill down" to the specific fault to b
e uncovered. That is to say, a user may start off not

k ' [1. ces of information needed by the
ooy B bt oBisEibfi ) e A HGHYREeH 1 an niwBation

extritBiof ¥$d@mis AsOhOdudRiOn | ¥xfrPH Al hAR dhdiRobdHitdBat make .

them unsuitable for the problem of automatic document content validation.

One limitation of expert systems that precludes their direct application to the
problem domain is that expert systems, by their nature, work by an incremental process
akin to fault diagnosis, in which a series of questions and answers between system and
user serve to "drill down" to the specific fault to be uncovered. That is to say, a user may
start off not knowing all the pieces of information needed by the expert system to
perform its diagnosis. This allows the system to provide only a partial solution in the

form of an intermediate question to elicit subsequent pieces of information from the user.
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formof an internediate question to elicit subsequent
pi eces of information fromthe user. And so the process
wo goosepe2i ed until finally the system has el i nPCEHS@Z04/000373
al | possible faults but one. The key issue with such a
process used by expert systens is that it assunmes the
fault(s) has already been detected (but not yet
Ahdesticlpred:s iswhsy: kingih fhat.is required. .
f or théj pr obl erf gg&n{g%nlﬁmgégﬁ ?%:%?%%ﬁ%&hingﬂa%@ ah Rassible faults
bytguet (s) is itself the first task of the system
Qut si de of expert systens and information extraction
techni ques, there is an existing nethod in US Patent

Publ TigsltdydBsublavitPsuB 4 plotess {1%%%)%%&¥g%tgg§ ¢ trléﬁ]? assudes the

.Crockett et al., and entitled ' ocu
faplise Rasrgrepdiobeenoletestrd dRitnupt fdeatiBed)y whtreas in the system that is

t] of ., program.j nstructions”. This attenpts
e L e Pl AT e sl B aa tiaefbO oy g fist task
oftthd systegt.hod i s nmeant only to perform content

val idati on on one type of progranm ng instruction at a
time. Al programmi ng | anguages share the sane

or ot el R R e b o B P e Rl esBves. drere is an

exgptiagmeethociah USDRaest Hubtitat®orINeC£ 987 291 Q8uadibh 980l ber 1999
uired is a dedicated hand-crafted parser to ’

at. is re

o @E??‘g@t‘ft ah gl Rt Bemated dogumant dekisg togt forf dtonkiak |

86R SR8 [o¥ ohd : .ast,.. the problem
e P R E phefEn bR S i il B g the
lingif4tions fleseribdveabmys.uRlotviener, dfis atetlexiie tmeayindE t@Péhform content

[ his-is the.nature of human | anguages.

ve AR R i QPP i oS bR L Proptegiming
lanpeagtsiskare Micssagle frberBr QRdRBY diBdytangd, it é%%%ﬁqg? g%?ﬁés&y

d eecgelfé or nore sophisticated techniques t
Hh ehlis i etach i duad stapamatical doitenn fronah pitat bBprozeam code, all

that REreSRtdIS J14 1 irenents a ysis for the

et Ak et hod e e ol R ikt T orpgation, £ and

conrpYiNEEPIBNI AT e@s dif ngld evepnBmas pe ebnefst tihe pRLESE Bbmain that the
there is provided A nmethod for perform ng

. invention
mdég%?féﬁta"{}%ci ?td”’él["u% 4 gt ¢ ferthe agrmymntiontof allssactsyiter and

gragxchiiaBtisis & Rk wh@lkd $ﬂ41u91(anslﬁﬁ%ﬁa%%§.u‘:t ur ed
representations fromthe frée-text docunment. The

nmet hod applies a | ogical inference engine to the

se thec‘ijefolﬂg,te%sﬁgg Ee%ﬁrrn%ﬁeesncta%iop Ritil t];lg ?equrl?rtepn%%tsi or%ttﬁé SJO%}&?H
domain and there remains a need for more sophisticated techniques that are able to
perform automatic document content validation to the satisfaction of the requirements

analysis for the problem domain described above.
SUMMARY OF THE INVENTION

According to one aspect of the present invention, there is provided A method for
performing content validation on a free-text document. The method extracts a plurality
of semi-structured representations from the free-text document. The method applies a
logical inference engine to the semi-structured representations. The method interprets

the output of the logical inference engine for a consequential action.
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the out put of the logical inference engine for a
consequenti al action. According to anot her aspect of

W b@spsEsent i nvention, there is provided a syRCESG1004/000373

perform ng content validatiomon a free-text docunent.

The system conprises extracting neans, applying neans

and interpreting neans. The extracting neans is

operable to extract a plurality of sem -structured
representations fromthe free-text docunment. The

appl HFigdins knanadtler aprachol the presapphwendidng diecals provided a system

- . ne.tao. th i - St t d
S e T —
exitiati@ignmnedns] dpldbi plébnOdndtinRdrOH LAk f ’?ﬁée%%trcﬁﬁg #1%%15 is

for a consequential action. According to a
opgERhlecto stragiiaenlynalitimfisem;-sirhvred reproneonatited fam the free-text
doRii,enaty | dation system t.hat. can be |
tr al Iﬁggr h_t%g 9@@ gac%ang gén%ﬁ) eﬁ@bgfag)ci%’?yca 1P 1BESTeRE cpE@E fo the
semi-nguctsted cairbyenasiong Hieﬂﬁteghyﬁﬂlgfﬁleansaﬁ%ﬂe%tle ¥ interpret the
rel a%l onal. @g&gertl es, as described within an
oufus of fhsrpgic oAt enerraforiasgnssiuetiel spoem can be
achi eved through the provision of a set of exanple

documents representative o f the domain and that have
beeravarding loy fuabgepby of thbdrpintios)Rekd isiftoSHeNaRalBihatic

i tify the various types of entities and their
oBph R afElobforit e G Bris L Ropereet demar gt i enitichand
thedr Eﬁgiﬁdti&&]@ﬁ%sf)biﬁteﬂ%%‘}@éﬁl Birh& oY relatfo ] %%#fe}?@%s%’ %SC %%sgr%bed

trained systemis t en.a}bl e to automat|

Withdhaeletireme dogatenh gl iningof the spvere caarbei schizned tieod@sthe
g ' rmati on on any nunb of .

Ao 28t RSO HIS IR EL Bt BEhn Sopetn mestwyave been
manhaltiageddbyex pentin@SpaeEASSRE YvalyQs ¢ORA IR, Wy arious pes of

conpl et.eness and validity of the new docunents. %I?}ey
emr‘th%aﬂg st $ssockpedset of Fregirdalle raopastieso dTegddherysitlemlbmain-
R Ydcasul [N Mol ¢ [ ¥ToT- 1NN ¢ ' Qr .quantitativ .
Pl e bas eé@g? (;%viagg%tﬁ%?rya’ot%%ingg g%sﬁ g 1gt e ee%(’oar“(%Omatlcally

progesfinety dasumenid beloabinigga theckaogriontai adtsé @Redhk Yxihdtbd
know edge bases, in

: re | arge external factual
infBHHhI3h o A S gt ontEaf Pendifonal Terdheb heesosn opeattisdiby the
dordaiaenpert 8s ndé@ksai foleohfir BRERRRAthRs! %hﬂﬁfaﬁ{i't}‘; ofmkL2nce
with the predeterm ned set of rules, as wel 17 as
doqpgtigh t he absence or presence of conflicting or
I nconpati bl e pieces of content within said docunments.
BRI EF DESCRI PTI ON OF THE DRAW NGSEnbodi ments of the
i nvé&ne inyantivinl ik ablewo pevitescimiined ahy sHRYmabr applying large logical

non-Jlimtative
relational or qual%ltatlve rule bases provided by domain experts, to free or semi-

2

structured technical documents, optionally with one or more large external factual
knowledge bases, in order to analyse the validity of the contents of said documents.
Validity is assessed in terms of compliance with the predetermined set of rules, as well
as through the absence or presence of conflicting or incormpatible pieces of content

within said documents.

BRIEF DESCRIPTION OF THE DRAWINGS
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exanples, wth reference to the acconpanyi ng draw ngs

in which:- Figure 1 is a schematic diagram of a
waelowansnrs cont ent val i dati on system accordi ng POI/BGE04/000373

enbodi nent of the invention; figure 2 is a flowhart

relating to the operation of the system of Figure 1;

Figure 3 is a schematic diagramillustrating a typica

| ogi Emlbodhﬁie\tnrdf the @aERbnfwiamosy %Hes@hbé’@t# %&'o@ﬂon limitative

rul es; gure 4 Presents a specific exanpl e of
CXEPRCTS Wéthll?fﬁ}eélﬁ?’ e aRsorpensag dopvingsirawhishei f | c set

of validation rules; Figure 5 depicts a schematic

dlagran1lllustrat|ng an exanple of the information

ext r]%lgtlnednls pochdmaticafiadring ofMetdoesneht dondnt @al?da'tﬂ&n@%t@m

ure 6 illustrates the operation of

M?%&PEQPCWEg Wbpdingmt of g inventign t he extract ed

i nformation of Flgure 5; and Figure 7 is a flowhart

illustrating a portion of the overall flowchart of

Fi gurigu2.2 iDEThivcRDt RESCR| (B ThdDpea timt bote sPleBRP R ALY S,

and a conputer program product for validating the

content of technical docunents are described. In the

f ol lmpheg id rth

1 i B e A R i S i G B oR et
fﬂﬁ@ﬁé@éﬁ\@hﬁdﬂnthBpresent i nvention may be practised

wi thout at | east sone of these specific details. In

some instances, well-known features are not descri bed

I n dégatkl Heseas al Ec1ﬁ@e@£§;ﬂé‘

He e|% réﬁdescrl ed enb ngﬁ?gﬁﬁ?ﬁgﬁﬁgg.n&ﬁ%ﬁ@%&%&dfﬂnna
PG gahof yplidsEipnsilat:ng aut omati ¢ content val i dation of

variably-formatted el ectronic free-text docunents,9

speci fying qualitative, quantitative, relational or

| og iFéalre étdlEpictM eferhatic dngrhinl iH8stre r%re@lr&ﬁﬂlpléq@ﬁ' t8k thformation
he system and net hod recogni se

el ot SR ofiaf P §2or L ot vifeior oc
representations fromthe docunent, for instance
dorml n-specific entities refer enced W thin a docunent
and Figvee aillystaies die apstation af du lngichl sarehriest § igi@St on the

ext‘f\g&gﬁlﬂf&ﬁﬁtlﬂggg?%gled% Gl_lman crafted rules, created by

experts w In, are

Figure 7 is a flowchart illustrating a portion of the overall flowchart of Figure 2.

DETAILED DESCRIPTION

A method, an apparatus, and a computer program product for validating the
content of technical documents are described. In the following description, numerous
details are set forth. It will be apparent to one skilled in the art, however, that the present
invention may be practised without at least some of these specific details. In some
instances, well-known features are not described in detail so as not to obscure the present

invention.

Herein are described embodiments of a method and system for performing

automatic content validation of variably-formatted electronic free-text documents,
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applied to the entities and their
linguistically-associated values a s extracted from
weamk/osigcunent. The validity of the entity val Re€FS@md4/000373
rel ationships are assessed, hased on the rules. An
enbodi nent of the invention i's provided with an
information extraction (IE) engine that is able to t
tdentd Evaikhe sent.
sp}eﬁﬁgﬁg{]%ael%ﬂﬁ regtg{lﬁhﬂg?@?&%&%ll 8Pfog§da %ttlﬁtﬁu%s ﬁ"g%ﬂ ?s 1626161106(1
thepaanvvithiathedncumehtat The a)Psteﬂm ahd)glletlﬁvld 1e¢dgrlisbjlﬁrﬂsex¢lfftct a plurality
fIhose entities g ment. A rule base is also
oL 5PV P%Ca“feérrféﬁ‘?saql‘féﬂw o dhedasppenh fudnsianee @qm@n@pemﬁc
entitisd 16%16&@@ Wﬂlhpéf‘d(?c%'iﬂeﬁf‘alﬁi @y Vﬁﬁbu’c@@&’ss{i e%sxﬁ?l?]& entltles
expert's logical "checklist” en nanua y va
withia tlat IdD@ml%lt oflumantocalive mtle, comtddiey elgrns vithih ehe domam are

at ive' ute of _an entit cally neans
oopfipElethE st oLl fivtc ittt el el dgeitbetockigom cach
dodamBnte Mthie b}k difyast tﬁé(élﬁﬁi/ %alubé"aﬁ(ﬂ%laﬁlaﬁﬁﬁ ar® assessed, based on the
fuel -efficient engine", the phrase "fuel -efficient

rulggul d act as the qualltat|ve attri bute of the "engi ne"
entity. Wiile in the phrase "low coefficient of drag”,
the term"low' represents the qualitative attribute of

t he Aceabddimbrnif tef indéddn 18 pfovided wWiktean esHhAIAL éx‘ﬁ%ctlon (IE)
attrj but% of an entity typically neans sone count
gblg

engigghal iy fo ifedidy theromalzsrastictndidienihahare prosant in a g1ven
pl@é]&ﬁlt&éma‘ﬁp 'aﬁ)ﬂ RERh thi ﬁl?ehf‘tatf\%p%@a%‘a&ttw% %Bu%%f r loglﬁzflla%tglbutes

qual ity of ther e
of thyse bnmfgespmtkmn aafocﬁlneh&tg rAeaBe Bk 93 MSo provite dohTias@le 8430 is
uantitative attribute

ref fekEd o Bt b A Gt RD TG 4 LRI F SRRk Pepasks logical
"cReENa! ahesl mthidlySANBatalN8E c6Rbtt ¥ a §b£ﬂnllé'i‘ftl tYom 'tl'iE &(%ﬁ%m.

phrase " sugar : to 3 teaspoons”, the phrase
teaspoons represents a quantltatlve attrlbute of the

eS ;J ?Itq{/ “tql%ﬂftét atI hﬁ.lt LF gnaériltﬁg &/lr%caaﬁlgtnil%gg e%i_] erghg?sp orlesriptive
phrasemqahfrﬁgmekhlﬂta rfoﬁm I%ﬁ’ut@z hrPBk aidn@;ﬂts hhﬂhebpgirw@ My ﬂfélﬂefﬁment
d t ntities or exanple, in
engie - b A0 Bl ey Y S dhy R e HegHErbUp PBbRgngine”
entifyd WH@@&QI@%E&GW cGﬁﬁ@Qn‘i']oftcﬂg "PHASH, 1Y hx%%resentf the

priority than" represents t arative rela
qu@ﬂntahthréaufemf thehtroefiicieny of duae't geitgy cases" with _

respect to the entity "non-energency cases". Wile in

the phrase "part x is connected to part y", the phrase

"1 s Thergeetiedivt ftribute” of an entity typically means some count of some unit
of measurement associated with a noun entity, which may itself represent some
measurable quality of another entity. For example, in the phrase "boiling point of 100
degrees Celsius", the phrase "100 degrees Celsius" represents a quantitative attribute of
the "boiling point" entity, which itself should be associated with some other entity.
Similarly, in the phrase "sugar: 2 to 3 teaspoons", the phrase "2 to 3 teaspoons"

represents a quantitative attribute of the "sugar" entity.

The “relational attribute” of an entity typically means some comparative or
positional term/phrase that forms a relationship between one entity and one or more other

entities. For example, in the phrase "emergency cases are given higher priority than non-



represents the positional relational attribute for the

entities "part x and "part y" wth respect to each
wWo@rGwens04The "l ogical attribute” of an entity tBQI/66LUI0%/000373

means sone binary state that ap entity can be in

whereby the truth of one state inplies the falsity of

the other. For exanple, in the phrase "water not

mﬁ@@éifct; Qﬂses” lihe pﬁlagc?'fiﬁ%l %hoﬂ?}x t%%ﬁ"elg]gwge%% @\% %Q)énl%ﬂhare{we relational

| ogi cal attribute of
at@éwtﬁ foe thereatitye” ememprercy ap:ﬂae”awhuespm:tn@tlielh@ntpn@od:blg@fg@ncy

ni to represent the sa feature or
e VREr Bbd G0t DefiGhis GOmecieHiIS gy & chehss 16 connected (0"
S &M Pbsifio AAGHABS Al & BYS -
regﬂcecor di ng ?looone en‘ooa di ?rgtr)llt%o Mﬁ%wgglﬁ%%/eﬁat i éﬁ(ﬁph%a(%ty with
regrseticeaeh edat.ent val i dati on system i ncl udes an

i nformati on extraction nodule 12, a rule interpreter
nodul e 14, containing an inference engine 16, an

ext reet ecsio@ haridakacs hioE ity t 2}3)1(\’&@1'}/'11%&15 né Sﬁ%#f s@tﬂedtgit an

normal i sed neta-data store a user Intertace
en*iiWecaa&@uﬁé‘mere@aﬁh%wh\ﬁé |oind atakeoimpdiys the falgi0y ofided otkar. For

ex'aﬁllg}ét IJ t‘hg ﬁghlaasé r‘\%&e; I?&%td ge%?&%mg%g 11’%?6( %ﬁg&%l 0 'ghetp?%s%nts the

logib@ragtoibliteafdthd 'rwame eﬁﬁfym of a set of validation rules
26. The docunent 24 is the docunent whose content is

to be validated. The set of validation rules 26 is

pr owva&d thYsath QPR SN RBE apﬁﬁ&sqff ﬂl%k%ﬁgn topn% %ug%g R T being

aut onat ed or sem - aut onat ed process

usechigi rpred@yt the savgifeathrenetstapr k, within the rule
interpreter nodule 14, is automatically constructed
based on the set of vaI idation rules 26. The extracted

et Redatiag 88 Pip@rst,Ahi€Ss 4 MRAABE URLRNTEL AadRy nt content
é%resentln the information extracted from t
vadertionenttend hasaerding theina gmbprdisens efthe iinention. orT&[atdbcmnent

coftshi AEHALGS), %@%r LT ff Jd%g LS i atl%ltl reuf)céz%c 1{95 grtﬂfgﬁg g ,Za4ru?en

or net a-dat ect Fonic

mtmeetexrnmade &4, donfadtin@tih difeieSce ﬁig&lenl%d an EEFRAL @ Fietd! ddth store
racte ta store , for _further processing

181 DGk ﬂ"gta datay
oy TGP RO APE PRrBRILed msdrrriata siore 20 andea ygr énterface 22.
interpreter nodul e receives the extracted information
fromthe extracted neta-data store 18. The rule
i nt dhpde¢wsnent gopenipedidatée tistenekl reacivedinpet ffogat free-text

doldh SR (containing text, one or more images, audio, video or any combination
thereof) and in the form of a set of validation rules 26. The document 24 is the document
whose content is to be validated. The set of validation rules 26 is provided by a domain
expert, or acquired through some automated or semi-automated process. The inference
engine 16, a logical network, within the rule interpreter module 14, is automatically

constructed based on the set of validation rules 26.

The extracted meta-data store 18 stores intermediate meta-data, representing the
information extracted from the document 24 that is being processed. The information
extraction module 12 extracts semi-structured information or meta-data from electronic
free-text documents 24. The extracted information is retained, temporarily in the

extracted meta-data store 18, for further processing by the rule interpreter module 14,
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the i nference engine 16, being the internal
representation of the set of validation rules 26. The

wo 20055047Hn report and normal i sed net a-data stPCESG2004/000373
the validation report and non?alised nmet a-data store
20 represents the evaluation results of the extracted
neta-data by the rule interpreter 14. Although the

| QUS f.the.system of Figure 1 can b .
T TR P O T SRRl R iy G erapee
mayghamat 15 gus eyld iﬂtérp&ﬁé}qdrgﬁgpdgﬁteél HEOAPMERI m¥ARTa8: through

the processes are controlled by a processor, here a

thewhererge gpeved$s beipe theiinteineprgprantativeofthe isoUsf vabidaties rules 26.
' i , th , h. in bus 28. Th
G e P R M

notrhalied Mneddr dhta /s 2@ edphes2@s tiadvaluation Ridslt28f RExhactkAneta-data
information extraction nodule and the rule interpreter

18 hydhe gile micrppdgddi i vel y. The extracted meta-data and
the validation report and normalised neta-data 20 are
stored on the conputer nenory, which nmay be volatile
or ridthough dte taeiouThedulseof thatestéraoE Figird ¥ Rhs dkleynbadied in

screen, W.th a keyboard.  The infornmation extractiaon
ey db ﬁ%%E@&C%ﬁe trldatep sy Ol g R 1dn gmbedizd ons
coMBliter KNI tHebrbdBs@late cdn@blILNEY ABARE3r FRECH 'o%%gal IpPocessing

any of greV|ou$Iy publ i shed patent documents

ung (€BY) 335 I'he)Sain @410 BdG, coty@Bi@iwith 4agnath¥Othrough a main bus
034411, 492 tioned rlier, or other.systens. with

2 R et b T ek ks Bl o ER e indap port 29,

onfDtis bes 26 &sd MLBe LFGHMIRH@Siradtidn'Who dille BNaRMHeGURUSiterpreter
human granmar i s _taugh by exanple etc.) to a

t
medtplit g‘?spg%we@m Therfetiapted pistarflasn 18 nd thervabidation tipert and
nofRARCASR]-8ath 8D a?@@t{)]l%gtoh IR, %gﬂlﬁéer:#%%ggfghc ) may Ib? volatile or

representations suc S textu
nohivobtils t Tiealsey g foe isatypidalt 4 sdrbeit eih afkegbodrlie | nput
el ectroni ¢ docunent 24. The information extraction
(IE) engine is able to identify the domain-specific
ent iMhe@sfobRAlonRE@26Mdn hBddle 92 VRS AR EBHAMIER ButrRtiBAYngine

with the qualitative, quantitative, relational or
as [sgy¢lEknovar ity thp gttetor gfstanho sedesatibad issyny VApowgdusly published

' r E nt r l.e ,hcl I
rob SRR TAEG o S5 SCRUSHSE RIS GRS 116,
meanghatbedili@mort dtherevybtems atithrdithBaishct2alithh erhdin@s82€en

engi ne ey IPate312 . . . .
extraction module 12 uses NLP techniques, in which an ambiguous human grammar is

taught (by example etc.) to a computer system.

The information extraction module 12 is responsible for extracting semi-
structured representations such as textual entities and their linguistically-associated
attributes, from the input electronic document 24. The information extraction (IE)
engine is able to identify the domain-specific entities that present in a given problem
domain, along with the qualitative, quantitative, relational or logical attributes of those

entities, through teaching.

The rule interpreter module includes a rule engine responsible for constructing

the inference engine 16 from the external rule set 26. The inference engine 16 evaluates
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each entity extracted froma docunent and highlights
each entity that fails to satisfy one or nore of the
WO i08ms564ms t he rul e set, directly or indirect| yPCTbGL004/000373
ref erenci ng trlggerlng rul es for each point of
failure. Each rule of the set'?of validation rules 26
may be aSSOCIated W th an easy-to- understand
natlon | er to pr user with an
cafhRL ERHgReR e r b P fiafts So cniba Piab ik dp @Misty one
ande of thk he @ﬁﬁﬁéﬁﬁéy tCRELAG ok HISreb @y, AHRGHARNL i tri
Olcon?enﬁs tg avoi d fLﬁurecggbsequgn?yfgﬁﬁhre o%u% Hegering
ruley fas eadthpoigafifeilurean work either interactively or
non-interactively, validating single docunents or
validating a nunber of themin a batch process. For an
| Nt eaag by 6f ﬁéggﬁﬁ&ahéatmﬁrfﬁfés QQ%%‘%&SW&tE@%ﬁh%ﬁ €asy-to-
system through a user interface, feeding electronic
undyeigne pxanagion lrnamslylstoerrpfndf: aaiied aséronith seurterstindé of the
t or have them.fe
re TR T S I St Bteo PR SRR 2 WSt tmeoniemis o
avbidifheet arb@eqmeﬁdsﬂm@rdfel«rdﬂum- The system processes a
docurment and presents the results of its validation
checks perforned on the docunent to the operator via a

USerryl @?ﬁ@rﬁ Gk Woir]pgiﬁl%? ﬁg@%gt%\{eg}a Ilicglf@ 1 t%%&lgrg@peahf {1| atalg gle

corrective action _

dopassnts br ‘tdhld@llm@a tivabayofttlesm agabatch pro@@smf iFofad fnddr acaiﬁie process,
errors ve be n corrected apd that new errors have

A e PR GARER. U BIEt eoveh Attt s Rcha R e Sgeg

do&.ﬂﬁeﬁ{éﬂd fatytiin %’r%ﬁ@aﬁ&nh q{@c%tfeéjcp&:d%ﬁféﬁltsccﬂ@ ap§ t1ﬁ1%%§ edve

o the system and the workflow is repeated.
thema@ thfough batpmtlpadlycm@nlst e imyodvashwioema @@:ugleuem failed and

st el ectronic QcuUmel it t.hen
neq bR s ST a AT R e B g TS
va]hdHiE)ﬁ chpkis peformddodn ©adbcdaail iRk dpbtorivea & stRthtéPace. The
have valldatlon errors, the systemw I | highlight the

PR fahtheRitdgiaRPioREate; @W?f@’ea?ﬁﬂo% pB dhfcwngents of the document and
pa&cﬁ {h?&,%tﬂn[ﬁé BGitdn? nga% td &%@‘xﬂ %@Jl'e? rShdv3 rb%eli &y tcl[?a%tand {hat no

docunment. Figure 2°is a art pICt ng a
neW@nltoesnlnavv dee¢rdiatriodneedr ddes sheSvopet ddeachennhdshassda ¢1w1whﬁatlon

ch%cg( gé%oé?rﬁ%h %glil E%igses O ? gyséq{g ﬁ? ﬁé’n\yc,)ari’{'lyv:gllsl re%essated In
theda8Paf @bm&@@t&@&& REdterd %an B85 3REhOBr Rfiny H€ctronic
documents that it will then validate one by one, without the assistance of any human
operator. For each document that is found to have validation errors, the system will
highlight the document within the listing and produce a corresponding log of the

validation errors for that document.

Figure 2 is a flowchart depicting a document content validation process S30,
operated in the document content validation system 10 of Figure 1, as well as some

preparation steps.

In this embodiment, the preparation steps include: customisation of the
information extraction module 12 (step S32), creation and input of the set of validation

rules 26 (step S34), and parsing of the set of validation rules 26 and construction of the
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i nformati on extraction nodule 12 (step S32), creation

and input of the set of validation rules 26 (step
W®EBp/os@ntl parsing of the set of validation ruP€ES@B04/000373

and construction of thel3 infgrence engine (step S3

6) . These preparation steps are shown here in one

particul ar sequence, although customi sation of the

- ‘| [ C ) occur in,.
B a7 ¢ Fad o B3 i SR g licuter
setihenceallthdegli antauisg®nd fBhaméantadob exeactiah atbdiisd BR(s83432) can

‘ . d S 6). Further, whilst
ot e gl Kifofr Subd Reothom Hurdsuss theyngadon silei6 need
tottB@reaRar(gkh 80 4)9§é?o&fthé}h@an%né}é%£§?t(%tﬂg§% (ﬁn Eﬂg}‘t@!ﬁ;ﬂo%ﬁlh@fﬁne

system 10, i n ot her erbodi _
pregayative. sigps ishomathepe aclesisg oulkide deapreitivn €60 Ere document

| jdation process .S3 in.this enbodi nent involves L
cclfipl st Bt T dpdtiensobikniafiogna o TPt gn ey be within
thhtprédedd.| y, one or nore docunments 24 are input (step

S38). There is a determnation as to whether there are
any docunents to validate (step S40). If there is none

t [ t ess S30 ends,,, &t herw.se, the next

docuitert o Sent AL PAERo CADCER Sy (S S ks
varioud fuethéd steyis, adlindicated g Figuse 2.nBifidllyS bndQGHIRMocuhBSs 24 are
. infar jon is extracted fromthat next document (step
m@ﬁﬁitelggéé)st feEsds esieispminetiyn asTioenethes thary amnwabp@denti to

i i i . logi cal t wor
vaihgéft? Esga% S*r)] ). gﬁt(l:mgfegﬁ gl&ﬁete t%?zg%@%c@,ggg?}o?gssggg gglgse 8ﬁlerw1se, the
neyiddcdaenilor valilativs isvetrived (seepc4R)] Whidh (5the m@&ﬁ%m{ﬁhﬁ@q is the
fr o) VPR R E I HEOB Rt Rt RSUTRRHEDISH) and
sta@eRRGpIL6).t TRO (bt S8l dxid e e reRNdads ﬁ%gfk'%mgéﬁ St&%ﬁg%?@eplo gical

next docunent. The process reverts to Step Ste
netygpk jnsthg igfgrrpce geginohd 6Xay48) o piridute validaystesults which are

] [ Lpitialised.for a partic .
cof Bk QPSR R Wb b P hnePeBPd b retipt may
inciet finilsing vith the caraho tedumand 6ARUERIYg itihAd 88 tHeQuRBded

abl e to_understand or_recogni se donal n-s‘ﬁ)em fic
dogympent pa thedieyt forament eThegprofesg revarts 1o emtnal or
guantitative attributes along with the possible val ues
or patterns these attributes nmay take. Such
c us B SRt is ervopgimctiak staghim Winichnlef systenhdsaémi-axp@atically
' ts with content

ini%lgs;éggérgr 14 1(?“ &5 X?lﬁ%%%ﬁﬁf@%?wgav I GHaREREINE 4F is
custothsd éi foecddryaih Rbeabuley,8R8tdee to BY able to understand or reco gnise
domain-specific entities and their set of logical, relational or quantitative attributes along
with the possible values or patterns these attributes may take. Such customisation can
take the form of a domain expert providing manually-tagged documents with content
characteristic of the domain or, encoding grammatical rules directly into the engine, or

other possible operations. For example, in a chemical industry domain, there are many

complicated names of chemicals that would be unknown to a basic vocabulary module.

Similarly, the domain expert's participation may also be used to create or author,

in step S34, the set of validation rules 26 that will be used to validate electronic

documents that are processed by the invention. Alternatively, the rules may be taken
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ot her possi bl e operations. For exanple, in a chem cal

i ndustry domain, there are many conplicated nanes of
w@ebh@siosrrs t hat woul d be unknown to a basic vor@bsGz004/000373

module. Simlarly, the domain,expert's participation

may al so be used to create or author, in step S34, the

set of validation rules 26 that will be used to
frordkbiabhefh@abHRALE s ARGNIBRLS & essed

the invention. At e_? nat | veﬁrﬂy, a%ﬁ@z'rﬂeelsupgﬁ%?/e 1&?2“? gﬁﬁﬁlﬁsame
domagniosighieh dtehisformatibexitaation enginult TRasShieh casoRiO@Kstep $32.
Thy}eler ul eg artg1 r.el evfla(n)%1 to the same donmain to which the

CAFSY St PHIN B {FaERE dhaurisdrs-isEnmeasuences i Gteo Fpsdgonal)
clduBessSih &hi S8 antedRBeft 4! 18 BreGts B dif 1 ‘ i

"if-antecedent s-t hen- glgnsequences';'sv?fé.lg({n%{‘t%l}yts}cglng‘”)trw or
relafiengd sistes pssalsiated Wil becedentshtitiepned boohsequBgcedf re@resents one

Iy + f erroneous physi cal stract. or relationa

of 5} oG ShAMERS MINRH BN Rishe b oe G i one or more

entit@0 s pUENieastion 6Phe Santsdane.Mditbrs! Fhe gét O?R/Ef?ﬁatio%l rules 26
late

statenents or validation conclusions to be assoc

v HeH Mg 5ptrivtnde nahishdike syntap eomafoniy refitriedrio af “Fhe THEN”

! ) rthons. . IThe.set of valigdatjon rules
sta&egﬁ%'l?sg%\%?ﬁ are gig%l:gfbgﬁ ?aé%rtvylltlc ege&ergﬁ ?Pé&]ﬂ_l? -.kihgyﬂf {on rules are
also mpro ity theed@unedt éant@s vilidation 3y¥bh 19525©€FB0A Snd MG by the

re, described later with reference to Figure 3. The
SYSER? iHGﬁIW‘EFPre@Og‘lﬂéléi so input into the docunent

content validation systemin step S34 and | oaded by

the systems rule interpreter nodule 14. Wilst, in

t hi Vidtsbadithe ambodineens ehe f ofredliddidn aesrad £6 w2BteARE “IF —

T I\il,tsttgtg as "aIlSF. - TEEN' %t atements, as is nentioned

aboves CBEREr 4545 BIeaH a0y S OHE appraches prerRssihleos thowah on

themaithemidat Rlgid RYEIC HeSY Bt ged B LR RILRN @Ej‘@le;(é/m le is to use state
. equivalent. One exanple is to use state diagr alﬁns,

diagFgnse VegiEry PR Blestae af bedhtatthe adatiant daateneosystiem
en&ﬁ@rat%&,cﬁﬁxg% @/Eth'g%g@/}%%ﬁl@treesﬂlt t?alg Slirxlégs;i\é\%e%)gﬁ%\e/o%é:t? g,ft%@glwe

result t t'emcan ou

forfoed, fongtstance widhtalil iaput stanguistestadrpstht vsitiesl ALORLH JNSutput
e, and al | out ert states |isted along the

Stave?it i ga{ e?g .
o rPEORtoRE Rubeizose! edice beisitedrisienerioms obrow sasveradwen are
sinf0y thiaFkedla8 "&h'MR %df@f&‘@ﬂc@%‘c}agﬂst?’[e }&uitgﬁg{ﬁ%ﬁfzmgﬁlg sptate.

out put state results from nput h'
S36 the systemis rule interpreter nodul e parses the

setyof_validation rules 26 and for an equivalent .
o B S B2 el B o Bt Runa ¢ Pt i St valdation
rulésrifeemerformengedigtvalént internal logic network, thereby constructing the

inference engine 16.

With the preparation steps S32 to S36 completed (whether at the same time as the
later steps or separately, earlier), the system is now in a state in which it can perform
content validation repeatedly without further human intervention. New documents
related to the same problem domain as the rules specified in step S34, and even in their
original form (i.e. not pre-processed to conform to some standard layout/template
structure) can be fed to the system. For each document, the system performs information
extraction and propagates the associated values of the entities extracted through its rule-

base. For all those rules that trigger an error on the extracted document content, the
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Wth the preparation steps S32 to S conpl eted (whet her

at the same tine as the |ater steps or separately,
wW@2005/0814y5 the systemis nowin a state in whi P¢T/BG2008/000373

perform content validation regeatedly w thout further

human intervention. New docunents related to the sane

probl em domain as the rules specified in step S34, and
syste@willndi§ gy in @%ogite@brrbiohmshie @nod@ﬁta RELTdrOEE %@fé’é hdrQith or

conformto sonme standard | ayout/tenplate structu
alterpatipely papends g the egQismessngFora leadte thodatmeprrysal h}ea human

s-em performs information extraction and propagates

pt e associ ated values of the entities extracted _

through its rul ebase. For all those rules that trigger

an error on the extracted docunent content, thel5

sy st himeredpeppenss & theyalors apedsEprses) rlestsagenlly into the
co e R5tend . RL1PA%: L REEHER B bO5SY, Onge g been
deferhmefl dinat It]mrearenbbumahts byvaidatenerp Saey, alié)s"tan@'@plﬁéess of the

nor e documsntls are therefore input eést ep

dogynet CaRicRLY Alilation wstermel Genntines kil wmmews&d@nvm@m to be
Vaﬁ&k@éﬁ thath ishtﬁé ﬁrs@ Q&Lﬁ{gﬁ 1&%@ 28 pa§ao % %ro h@%ﬁ) g SEN
determned th here are documents to-Vall ep

dogrognts fstep %42')41 d|7 hc dmpamwsmmsﬁedhhﬁ)rxﬂlaﬁmt actiontm@tble 12 is
stem co ues by. retrieving the next
ol iahie AN G et R cnns b Fah eloeierand
relevant BigributeSéf th@sSitled ré%‘tkﬁ@t)ad (PTG BB on extraction results
docunments (step S42). The domai n- custom sed

in A igrRehexsRcted Wé?cdqt@wpmam@omszf the dapphéngdwhioh ishitsred in the
extEXda Iﬂg&udﬁ‘?e[@tor legt(Pt é vant ! nformation, in t _he_ form
0

entities and attrlbutes of the entities,
extract ed (st ep $44). The i nformati on extraction
res a int rnal extracted nmeta-data _ _ .
r ep#i‘g & %ﬁt? @4 P.f@éﬁ??é‘rhy thgifernationextpeipniengingd 2 in
Steﬁemiﬁggf‘ipa%?%%‘aﬁ? mtﬂ?{ﬁgﬁ‘ A et L AR B TEPL LIRSy the rul
interpgfiterel 41ip stap Side [ﬁ)l@dfﬂhe dxgrapied pagratiad cOsteatpl Stﬂe&)been completely

pebEBUENGbIR hERFEL QSR K, SONSLE LSS B BT

vammtceﬁieqhal&ebﬁ&éh sfanplogical Met%ﬂ@ﬁ@ﬂ"ﬁ@stﬁt@g BE@R cBﬁb@quence

0gi ¢ net in step thi s produces fi nal
no‘ieﬁéff‘eléer}l \gﬁﬂ éomaﬂ‘? e of dﬁ%@cﬁl@é reselltp coiigingte a prired digt efaheta-
dath %}M@E knd @alle-(ll_%h?atﬁ%h?ﬁleg Elf #Hé?e %rg %ﬁ@q@%g ofodes are

perused to co set "0 resalts
containing a palred list of nmeta

Finally, the current document is processed (step S52), based upon the set of
validation results. If no validation rules have been failed, that is lo gged and the current
document is finished with. Otherwise, the document may be amended to overcome the
information absences or errors that lead to the failure of one or more validation rules, or
the failures are recorded and the document set aside for later amendment. If the
document is amended within the system, the amended document is then designated as the
next document. After step S52, the process returns to step S40, to determine if there are
any more documents to validate. If there are, then in step S42 the next document is
retrieved. This is the amended previously processed document if it was amended and

designated as the next document. Otherwise the document retrieved will be a new one.
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data groups and failed validation rules (if there are
any) (step S50). Finally, the current docunment is
wpe@seseesl (step S52), based upon the set of vECT/8G2000000373

results. If no validation rules have been fail ed, that

is logged and the current docunent is finished wth.

O herwi se, the docunent may be anended to overcone the

i nformati on absences or errors that lead to the

failure of one or nore validation rules, or the

f ai INiges 3ds e sclranriddthand illeatocy bBRialBed sBfee of 9f example
r amendnent. |If the docunent is amended within the

| at e J .
of g\validafonthle sgheendr eratasharting Beicabretes Ghereatad &ont the set 26

; : 2.1 th Qcess returns.to

ot SR o e PR ESE et W PP SRR LTl enc
cohditivad ard abedefinkd fhuesgecifiein thitgartiduls tembiABod6r tA€Xhmbered

docunent i.s retrjieved. . This is the amended previously
ferﬁ}ﬁ&éggg%ﬁ%wﬁémen speqific Gepsequrnpeigatean dheaesiyay degisal

3 4 I

e oSG SRR M2 0 BRSBTS Pl
intefpreist madule ¢4 af genecahestednsnt udtdatien ofsteaun 1 @¥ARRPuee Df The

R A e S e e
ruleg. Thi anexAARbE: fa?em?diﬁiﬁg 4 nubnBef mhdi'ifnglg% ilnﬁtét dnodes

vari ous nunbered terns and condi fions are not

but speci f 08, fon rermesentieg thie dudisidualaritien af inetasdasd extiueted by the

nunbered t nd ndi tions .ar iven eci fi :
consequenc zﬁ S né‘{%leosn © %“"é%’e“ﬂfg‘r‘lsﬁg fﬁ)élbﬁj@éil% BW@?‘%(%% B
is one enbediideed; of the inference engine 16

constructed by the rule interpreter nodule 14 of the
docivent cARCBHU Dede lagrilsh cenfaingg ayrunrheg of mdividoh eutput
illustrate | 60,,d ' if i . .
t hree- | ayegog%gérﬁfép rrgebt% W&\?\A ? %g:eal(l%(:é%{r;}%ilaﬁ% Lq%?vﬁg‘é% rule;

| ayéiii) LI centstmaigptaoniidier nafe layaiDH chadininpputunitedes

62, f ent.i. t he i ndi Vi | pieces of .
e of i o SR EDRRE  Ee BSE58 e v o
nodul e fr ogpéhgombaeuiBMmadipRELpS nbakd: daged; (ii) an

out put node |ayer LO containing a nunber of individual
out Bl nod&48E A PridpIEES &hthahgonniset albths dnpubambsutplt redeh62, 64

i ndi vi dual : id. 1 i e i-at e.or, hi.dden .nade
| ayer LHc g%ég}%ﬁ y%éh%}nﬁ U eggt%é&%%% 8 ?\?P%I go,cldowmg Ele_bglc
i nt er nedi atlescribedby G, rutes i ¢xentitanaarpetrsl | ogi cal

For each document 24 to be validated, the logical network 60 is first initialised
such that there are no active nodes in any of the three layers LI, LH, LO. This represents

the initial state in which no validation errors are known to exist prior to validation.

The extracted meta-data exists as entity-attribute pairs, where each unique entity-
attribute pair has a direct association with one unique input node 62 in the input node
layer LI of the logical network 60, for all entities mentioned in the validation rule set 26.
The attribute value of the meta-data then represents the current state or activation value
of the current document content. Thus these activation values are propagated from the
input node layer LI to the output node layer LO, optionally via some intermediate nodes

66 in the intermediate node layer LH. When all meta-data has been fully propagated
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operations between multiple input nodes; and (iv)

edges or pathways 58 that connect all the input and
woeoposo4nddes 62, 64 together via the internmedPEr/eG2004/000373

nodes 66 and followi ng the |ogic described by the

rules in the validation rule set 26. For each docunent

24 to be validated, the |ogical network 60 is first

nodgs d n

thfonlgfl ;t]lgé I%GE‘?QIE %Qe {({balte}/élfﬁ‘ééf?s ﬁg? (ﬁlﬁpﬁ nro g?a ﬁ ﬂﬂeel%g}lcal

nelt\M(Dl'ﬂ\I @l thatlate beem anhitvetad neprasahi Hatile Bo@ém‘iﬁhﬁeﬁﬂhﬁt HeReWaen
ist prior to validation. The extracted neta-data

t“%%‘?%%(s as entity-attribute pairs, where each unique
entityattribute pair has a dlrect associ ation with one
uni que input node 62 in the input node |ayer LI of the
I ogl Wakreret wondor60utpfitotodas LOent hédvagkedmeltrilenedrprétet ecan

colf e b iaf St SIEEH 4o Bttt Eimiohe cokEPeting activation signals
ba@l@ td t‘h@trés?ﬂns\{@lle WghiRhold62, hls b g tlo%%%ﬁr?bo I{It]c_)lgltijﬂc’stance

t hese activation val ues ‘are “propaga rom
th@hI@nalaylem atot) cootaittieg detaiedt enp&mhetldn&yfer the @ilapbf @:{},a‘/allisdatlon
0 er te .no 66 in the interped ate

rolt o et e T af BN e ik et 1 o user

1nﬂ6ff@¢m&}ﬁi§hﬁo‘&vﬁl{g0ilﬂlﬁn&m@pe@;ﬁbmr l‘emetvxh@l%%aﬁ@zﬁlo!lﬁg lts produced

nodes in the output node |layer LO of the | ogica
byrile wie ntgpratgidtt andve defemning dhe opareetibr msdekerthe irpat doduenent

24%9&?&%@&%3&1@6‘&1{ r%cgs%grn returig%g h%qﬂ@}/r\hpgﬁﬁ & r%rac‘uon stage

nore out put are a tiva
(stemBé4 pf Eltgare Dyao jetyeltid eortipletchddt aidrBdes£bBhE thibAnithm

the contributing activation signals
exgﬂg?f?% °P€?%Hh?ﬂ5¥%04ﬁ@9?eﬁéde 62, thus providing
a vali datl on report 20 (for instance for a human

oper at orL cont ai ni ng detail ed expl anations for the
f ai [Thegabdatimmyruleakt ZﬁatelpmaerrtableabsBratﬂBxembteaﬁtceld embodiment of

vaI| at.i s ar ccessible via
sulfFh & 9Eh e pY o3 BRSPSty T Siimaead e n rule
sett 6. of Fiptire w, ﬂia&eﬂ/rﬁﬂld abi 8 FBQ%pﬂeﬁélt ﬂfs&@té%@itlgé’ tHahgre i Rified
nterpreter 14 and to deternine the correction neede

anql gxtraseed, l}yptg}p iIfpERion expactipagaedue 1 2. Hegsshar et their gésred state or
aS§SOtE1§§SCV(%§t§gthmI{ ﬁl(elﬂro %}tte I@)nhlf%% 6?% e regp)%sre?}gf%}%éth%ggtests
to beperéomed @hrspscsﬁ@bnetshﬁ thenfeonsiit tw’m aishailgcﬂemﬂem thd€xtracted
attliri&];tgsr SP’&IE grr1]t1t1ee)§t(crp?a?11telxtgfré gl?a%trlfatlve 2relat1onal or logical attributes). Such
tests may include: checking for the absence or presence of a term itself or an associated
property; checking the value range of an associated property of a term; checking for a
matching string pattern associated with a term or its associated property, etc.
Consequences E1 to ES5 are the consequences associated with the failure of a particular
rule, which may be as simple as the output of a unique error statement to a log file orto a
visual display, for each consequence E1 to ES activated. A consequence is deemed

activated by the logical satisfaction of the pairs of terms and conditions that precede it

within a single rule statement..
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The validation rule set 26 represents an abstract
exanpl e of one enbodi nent of such a set of rules,

W@ gingse7s estricted, formalised syntax. |In thePERSGII0E000373
validation rule set 26 of Figyre 3, the terns Tl, T2
and T3 represent discrete entities that are identified
and extracted by the information extraction nodule 12,

t ogether, wi.t.h  t.hei i.ven state or.associ.ated val ues

Wi ?Hllth% éeﬁge%%%g 55 onfiv_agé%tho& Ltufestr%g, 131&11&@){63%!21%/;%111&0 ument of
Figoad| &J @aalonk@sifiet 1@ il helBFh OF HBE QD SACC TN 008 SmPhts,

the ternms Tl to T3, usually related to the extracted

whigh pepsi@lovet the entities (qualitative, quantitative,

rel aii on | cal tr Such tests . may
neittder e REh Snafl G JaREl (R R B0 s

t er ifii) t sdFfteren TaRadsmAtiont @IANRSAHITZ haheakiing AINeHEN
val ue range of an associated property of a term

checki ng OP_Eﬁeqhe%tl%]E?;ng string pattern associated with
% t i) Ol idsdy ?is ﬁQs‘:éoqltdgfé)n%?Rﬁrﬂ }érmelt%chea&%owr{?]ﬁl%# ﬁgcgﬁ term T3

to’E5 are the conseqguéences associa .
failure dfs eorplitidn C2UIBHENWoRseqibhd!is MY be as sinple

as the o ut a unigue error statenment to a lo
fil élvgr %Q%F%fi b CO@ﬂg&ﬂz@, Offerra ddrhas spaditioe ﬁ&e%E]EN
to ES actbyRbfdce s EPNpQAUence is deemed activated by
the | ogical satisfaction of the pairs of terms and

condivX i odE terhal3 paewaddiontCSTHREN cansiqnehe is Bbe

nt.18 T eneralised set of _vali ,jon rules
Of g T B SR st s T qUHERS sigtenss
deperidingaiietlc eadrhicBingiralek And RGuiremBne bf BreSRIHAT A stehl -
THEN' statenents, which are as follows: (i) IFterm

has condition , THEN consequence is ; (ii) IF termhas

conayifi : adi ti o T onsequenc

o ot AR AT SRRl i DR AP 60
malyadésodoeldile bawk pGEER ftoet conkeglrase ﬁcﬂi&éh itd thef tg}gge}riﬂg%n—m

] ' 3:. (iv).|F term T2 has condition o

Co‘fdgf;(?}fqu eﬁ’;te abg?{g?‘i ‘ihl% Iﬁfa)@&lg% bigiErnd gﬁ%ﬁéﬂﬁ%’éa&i@ tetermggndition

i ok C5, THEN consequence i s
pal&%%s%%siﬁ%g%éﬁgég rgrgggéggh%{&ﬁer conbi nati ons and ot her

"I F - THEN' statenents,

The expressibility of the rule statements is enhanced by the additional syntactic
terms “AND”, “OR” and “NOT”, which allow for the combination of different term-
condition pairs to express an overall condition that has greater complicity. The lo gical
meaning of the “AND”, “OR” and “NOT” syntactic tokens are synonymous with those

used in normal logic statements and English grammar.

Figure 4 presents a specific example of a specific logical network created from a
specific set of validation rules. This specific set of rules is not an example of the
generalised set of rules of Figure 3, but is different. This logical network is an example

of what might be created by step S36.

Whilst abstract representations of the terms T1, T2, T3 and T4 and conditions C1

>

C2, C3, C4, C5, C6 and C7 still appear in the logical network portion 60 of Figure 4,

they are, in fact, associated with actual terms and conditions such as are typically found
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dependi ng on the overarching rules and requirenents of
the validation system Although not illustrated in the

al so i nclude back pointers fr consequence nodes to
their triggering terncondition nodes, to allow for the
traci ng back, and hence reporting, of the
wiigh | iR S iple for triggering a
e e e AL kLSRRI, Bl i Eourde Gt
conscqueivan d8dERYEY ed Bl dict dsesuadted with agbi f1ebREIBthaAND1d be
all ow for the conbination of

"OR' and "“NOT", whijch,

tﬂﬁ%ﬁ%§%ﬁ%ﬁ?Q@ﬁEGH&#?E8Wﬁﬁﬁ¢%C®Emé¥€ﬂ@@s an overal |
condition that has greater conplicity. The | ogica
meani ng of the "AND', "OR' and "NOI" syntactic tokens
ar e Sermehphteuss wf tiis ¢trogde ased foliowor mal | ogi ¢

statenenpé§3§€ English grammar. Figure 4 presents a
specific fraicgnamedpeci fic | ogi cal network creat ed

froma spegitimergfty &ferv@lidation rules. This specific
set of rules is not” an exanple of the generalised set

of rul es 16% {Bpgupan; aisit is different. This |ogica

net work i-s;. xaml e o at m ght be created by step
S36. Vhiﬂg%?g%g??%§$(?8 ?%gentations of the terns TI,
T2, T3 and T4 and conditions O, C, C3, 4, C5, C6
and _C7 sti]l appear in the |ogical network portion 60

of Pigarwalicqndeipng ofthis pxaaple arcas folbivat ed with act ual

terms angCondik! uch as are typically foundl9
W thin an agtuéﬁbgﬁéﬁftal datasheet. Simlarly, the

abst r act (Pefjisé¥eutmt}i ons of the consequences El, E2,
E3 and E g associ ated wth error messages that

ar
woul d be Ly prRssineg Msation srRselkpZaidon the failure of the

containingﬁqu%ﬁﬂmg@ecgctual terns of this exanple are
as follows: Tl : {chem cal name}; T2: {energency

over vi ewf>>: Tdoes{ool ashtipoerdsiompado4: { engi neeri ng
control Sk, ctual conditjons of this exanple are
as foIIo&?fI%?? ?Péﬂﬁg¥?%?%égﬁp

C7: {does not mention local exhaust ventilation}.

The actual consequences in this example are as follows:

E1: {"Chemical name not stated."};

E2: {"Carcinogenic property not stated for Benzene."};
E3: {"Explosion-proof engineering controls not specified for low flash
point chemical."}; and
E4: {"Local exhaust ventilation not specified in engineering controls for

carcinogenic material."}.

The specific set of validation rules 26, in the exemplary embodiment of Figure 4

is in the form of a series of “IF — THEN” statements, which are as follows:

(1) IF T1{chemical name} C1{is not present} THEN E1{"Chemical name
not stated."};

werodswent of Figure 3, the |ogical network GBCTYS§2004/000373

s
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C2: {is Benzene}; C3: {does not nention cancer
hazard}; C4: {less than 0C}; C5: {does not nention
wexpbosisoh proof}; C6: {nmentions cancer hazar ddCT/86Gzh04/000373
Cr7: {does not mention |ocal exhaust ventilation}. The
actual consequences in this éQaane are as follows: E
{"Chem' cal nanme not stated."}; E2: {"Carcinogenic

| ted i |
pr P ‘Eﬁr 0s IIE‘;[HF;?@%‘@%%H&S@ gﬁﬁﬁ?ﬁé}&ﬁ%q}d@%&{e ney gyerview}
f or | ow d3386esiRk MentHEMEa! haz}m aﬂ‘iEﬁ"EZé}' CIEIIQ:%&GIHC property

exhaust ventilation not specif in enginéerin
control sanb&?ta‘f@éfoanig@m 'g; mat erl aI "}. The specific

:%83’5 rreii(? Tg% i U|} ?4{%? bR op E’?«iﬁﬁ% ehdingsringogirols)

"I F - THENYdsdsaioe rratisn eMlbsdh-pio8 AT HIFN 'E@K;%xlpﬂslonl L Froof

Tl {chem cal nanme} O {is not present}
{ " Cheni c&hginggrigfontralsawbgpecified Gox loiw) ﬂasﬁ pbint chéreivakt'gl; and

ngl}\, ?Egﬁlﬁgﬁl & gdﬁ}ngg"é'?C;%%g'e&z%}eg%ﬁlﬁ@/nerg%cy overview}

E2{ " Car cidoggentionsuagee huyardOAND Bt 89 (& %’me@ﬁﬁ%@@ﬁroli} C7{does
(iii) ITF T3{fl ash p0|nt} C4{l ess than

{engi neeFlPW@e%tb‘?ﬂ lpealsxhist vraddationt THERN It "Local exhaust
expl oS! ORe iRl nok N Hd ek 8L ?I%S(ggn%%ﬁs BrokOfSELAY

control s not speci

chem cal naygriadid (iv) |F Tl {chem cal nanme} C2{is
Benzene} OR T {energency overview} C6{nentions cancer
hazard} AND IF T {engi neering control s} Cr7{does not

menfigie b ﬁ@}ﬁhts@‘s’@ﬁé%ﬁétlcvcﬁﬁgrhﬁx@flu%mg Ié@é'xﬁﬁﬁle @8R information

exhaust ventilation not specif I N engl neeri ng
extgashiop ppgioned steardrtmd dagvire? in more detaﬂ

In Figure 5, the document 24 represents the original form and contents of a
document to be validated. Such content would most likely have been authored by one or
more persons who are unrelated to the environment of the document validation system.
As such, the different authors of different documents cannot be assumed to adopt the
exact same formatting convention for all documents belonging to the same domain. By
the application of the information extraction module 12 to the document 24, a consistent
internal extracted meta-data representation 18 is obtained for each document to be
processed by the system 10, regardless of the differences in layout and syntax that may

have been adopted by their respective authors.
In this example, the document to be validated reads:
“Chemical Name: Benzene
Emergency overview: Extremely flammable liquid. May cause blood

abnormalities. Harmful or fatal if swallowed. Causes eye and skin

irritation. Mutagen.
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material."}. Figure 5 depicts a schematic di agram

illustrating an exanple of the information extraction
w@esisn7Hf step S44 of Figure 2 in nore detai PCT/66G2004/000373

Figure 5 the docunent 24 reprgsents the original form

and contents of a docunent to be validated. Such

content would nost |ikely have been authored by one or

NDre persons WiRiak®ind T el b oB DV )

t he dOCUﬁEﬂt”\{a}?% dati%n systg%&%&b}gﬁgﬁ?)\/?%@%ﬁ?%%%%Zflpmem'

aut hor s of vdifdgse¥aing aodilivestiéisvanact! sheubidsunigpédith

adopt the,ex for i convention for all
docunent se)%g?%%l?lzlg??%f? E%gé/afﬁgw@o GpnbpyndeR g chemical fume

appl i catitgvdof the information extraction nodule 12 to
the docunent 24, a consistent internal extracted
net a-data representation is obtained for each docunent

to be processeg, stem 10, regardl ess of the
di fferences i o) %a}mf?dé% mlcn?l; &S may have been

adopt ed by t heWapoueppsalreVes aulholSa o0 ¢ 'aﬁ?%%bﬁwmir
ne:

t he docurremlzi. {Q be val i dated reads: "Chem ca

Benzene En 38 RRfer et Flmxk peinsl 1T Caiera® 18, Molecular
l'i quid. Iy@yngg_ugg]algyl @gcgﬂp%. A %35_1;% Har nful or
. and’ sKi

fatal if swall owe uses ey nirritation.
Mut agen. 21 Engi neering Controls: Use expl osi on-proof

ventil ation equj nt. Facilities storing or utilising
this materi al (}g)ﬁ%ﬁ% et élfdlf(lﬁ?)%f RgmeicdgiEngemotedtart iesgosure
and a saf®ls/shPWake ey, Oy, MRSt ), 68 YR

hood. Physical and Chem'}i:aI? Peropegtgsi %ff%’g%lﬁ(?oxyggn
pressure: 74.3 mmHg @20 C, Vapour density: 2. (Ar =

voi LR dbed B ol BRIBRRktiga b (76 “oan
I nhal ati dn: {€emicddaeal =aiBdnidmpedt atel y. Renove from

exposureth_) fresh air imrediately. If breathing is
difficul t ’2. é?rgggmgyﬁywew} ="Extremely flammable liquid. May cause

blood abnormalities. Harmful or fatal if swallowed. Causes eye and skin
irritation. Mutagen.”;

T3: {flash point} = “-11°C (12.20° F)”; and

T4: {engineering controls} = “Use explosion-proof ventilation equipment.
Facilities storing or utilising this material should be equipped with

eyewash facility and a safety shower. Use only under a chemical fume
hood.”.

The first information pair is not extracted as T1: {chemical name} = “Chemical
Name: Benzene”, because there is a normalisation of all different instantiations of the

labels into a single form (i.e. "{chemical name}" in this case), which is taken care of by

the information extraction portion of the system.

In the presently constructed inference engine 16, there are only four entity terms

T1—-T4. Figures 5 and 6 show the possibility of TN, as there can be any number as

required.
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Fromthis are extracted the neta-data information

pairs: Tl: {chem cal nanme} = "Benzene"; T2: {energency
wo®swsEn Extrenely flammable |iquid. My cauRer/bGmod000373

abnormalities. Harnful or fatgl if swall owed. Causes

eye and skin irritation Mit agen "; T3: {flash point}

="-11 (12.20 F)"; and T4: {engineering control s} =

" UsrignBliqBh i rtﬁl?(ﬁpe‘fﬁ[btn' dfahd %1&9%@/&?@5 %Oiﬁﬁig{ule' 4 d)nel%e

stori ng or utilisi ng this material
exiwhetpd mytandeshof Bigiutei %, whasidccares pdrets yo sthp@é% of llisq)r@fmlsyof Figure

The, f f ti
2. glgprextrgct%cg{n%?q,t%i? Blaydggedgby thfgfeﬁ@hrlpétzqtn %%&gtﬁoq&ngme 12 in step
S44@§1f@[p§g?dtem h%@é’%@f&% netWBAAHS EorsBEEEd b7 11 rule 1nteﬂoretel 14

normali sati on of all fferent instantiations of
inptgpSP8. iThe data esﬁrmweﬁomrtm docuenent {Inhgmecsammahe}oglaan network

60to tF?ggﬁ?ﬁ gllld %’?sl ng%rllazlrot\%/ egg gf}@ttgﬁ?enp h]é%ﬂh’g]fggﬁm [%chermcal
naﬁﬁ}li‘ttsrBHhtzads 0, nIfZ?C@ {1{‘6@(16@@@&9 %gél@ley}hﬁfo%s ﬁéﬁn&ﬁlo\ﬁ GHRL:
ternms gures an

h%@éégp %M% [y{ﬂéffh mmt} a{ées'@ Fend® Qéharbiewﬁy [ﬁmb@crlag ]gontrols}
n o

{dB%sg%rHé gfeﬂtr%et %Aog?%ﬂc@gu& v J,]_i lgt%r{ actu%f%etgg piﬁ ? qsguse the

dormhent@dt(m this oﬁkgmcl&nﬁcal\ﬂata@heﬁﬂhélﬁﬁm@ ﬂﬂfnah& Fl@BPm4Bas

f the. SS O gure 2. The extracted neta-data
beﬁ%‘?&&ﬁ’ég{ogf}eelﬁ% tflwacs?lﬁagqnéﬁpr@%?%é ef WZ@W@ igives a2 flapnpoint of -

119ResSAd s fRI AP é‘&%l@ﬁ 54 aHgh, fn@ﬁuét of E})%Eﬂl\%g%ust

constructed by the rul'e interpreter

ventietiera tlzsestisfaiog ednditioms @heC?d(ﬁZUamlr(W |respE¢tgAet}e 5 wth
the | ogical network 60 of Figure 4 provides a scenario
where only the termcondition pairs T1/C2 [{chem cal

nan&on{érsel Behz grsdrce of 2Chehi@IMMAABNEY nRUBSY bLNE né&%%

not. mention cancer hazard}], T3/C4 [{fl ashpoint} {Iess
SXPIREAN O varation, end fheebgrnse of mrgtionnf ehotsdal baivgsaratogenic,

al Cc
resgﬁrllgb(lg}gh%ecéa&ul 4 @SFE%H%C? S;%té: Jva% i}%?‘%gﬁng %alet‘lss? C%' S(;o%(ﬁ fon co is in
faot Hermocgllertkatt af heetifforn@ht Cons:qtibielynanm-ohdehe Fakalr1 s

[{chemical name} {is not present}],, T2/C6 [{emergency overview} {mentions cancer
hazard}], and T4/C5 [{engineering controls} {does not mention explosion proof}] are

not activated.

Observing the logical network 50 of Figure 6, it can be seen that the lack of
activation of the sole condition pair of rule (i) in the validation rule set 26 implies that
consequence EI is not triggered. However, the activation of all the term-condition pairs
of rule (ii) in the validation rule set 26 implies that consequence E2 is definitely
triggered. In contrast, the activation of only T3/C4 but not the other term-condition pair
T4/C5 of rule (iii) implies that E3 is not triggered due to the requirement that both (i-e.
AND relation) term-condition pairs must be satisfied. Finally, it can be seen that the
consequence E4 of rule (iv) is triggered in spite of T2/C6 not being activated. This is
because the OR relation between T1/C2 and T2/C6 means that even only one activated
pair is sufficient to propagate an activation forward for further combination (AND) with

the T4/C7 signal to trigger consequence E4.
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benzene, fails to nention the carcinogenic properties
of benzene, gives a flash point o - degrees Cel sius
WO orsos7Ehemi cal, and fails to instruct the UBET/BE2004/000373
| ocal exhaust ventilation, thys satisfying conditions
G2, &, & and C7, respectively. Conversely, the
presence of the chem cal nane, the nention of the need
for explosion-proof ventilation, and the absence of
mention of chem cal being carcinogenic, result in
cond?#gedhg extr @@dawaﬁetarcegpstt § bad eenovmpkialg propagated through

I t of
e e S S U sRot Jredfier R uabitomir parra or el
co[la{aqhaniemﬂesl’lt@%}enﬁm& WEith RERSIRRh h]:tlvatéEiz/ 1%@ %%gg@%{vgﬁeacy
overview} {nentions cancer hazard}],

COPCIHBRRERAF riRe %%ﬁ‘t‘lﬁ@ﬂéﬁ}lmf@b@ﬁmmallﬁéhﬁt lfaJtedemp Ibesiaoed back and

e not activated. Cbserving the | ogical
Ieﬁggﬁg%i %E of Figure 6, it can be seen that the |ack

of activation of the sol e condition pair of rule (i)

' e val.id t| uIe set 26 inplies that consequence
I " f—fh%”d? ?ﬂ? i gefe OWEWévélatmg Fféara@ﬁnuéwmemloabf steh&52 of

thé 15}65?559 en f*iffukéljf‘npﬁlﬁée éﬁ‘% ﬁgrlarté"gc%o% b)e thflertiE seasl ony aptrﬁlastegi:%,of any

rul e set at consequence
trlggeurgig@nemuenw cldns pastss 1mdiedea(ﬂﬁd scaisiderntioh o@RihgthEs{HeAystem is
her ermcondition pair T4/ C5 of rule

I‘UI?ﬁILIlg {ﬂ?er% Velérs £ h\gltﬂtl gAuman operator a ar #efe Thés qomgideration is
usédpré-aaeadditidal vAeithng in @e vﬁ@'%z{ﬁ%@@%fa@ﬁon fE‘l ures are reported.

termcondition pairs nust be Satis
can be seen that the consequence E4 of rule (|v) i's

£ BSOS e
valmmna r\ulhaahax&\felﬂeda(@tep DR, tiedttid WRERE: R JF ﬂhesco?llé&{deﬁ&e%rﬁl ~E4
.0 at e activation forward for further
in @‘8&‘@% ?fﬁflg%)ﬂ( %ﬁl[’ﬁjas WiiggsiecheViarap veligefian mbzsthavgwed for the
pre8 QN ABOUBAREthES 2 43a EE ol Barfl I %etde AL atg% d?aptéagpgo 10 anlog file

has been corrpl etely propagate roug
fordlis deewna (steths74He )Zlihesm @psShferntindsudi@sher the system is in an

wa of all consequence nodes to

1nt%5§tg{e%hgé§e Siep §ﬁ 6ﬁ e@i[s %ppgﬁa@dn‘%pe@Flvgg@qe the current
doamiedny AtrethoCONGEE URN 6@ rdh® gt@ek Bf@ocﬁ%ﬁ%'(ﬁg}?gmg d1dk;[he process can

er nd|t|on pairs that failed can be
Pfo&?ﬁﬁmaégéq SR S4Q ofibe|proqepyeir garei2s whershailb@undnt ouldduioh
systeph Atk thPeADm? ¥ EHR:Bh Yn MRELEE 1900 3SR n?asngf d%cuments as
are required. If the system is in interactive mode, a datasheet "validation passed"
message is also displayed to a user on a graphical user interface (step S80) and the
process then continues on to step S78), where the current document is removed from the
current stack of documents, and the system can proceed back to step S40 of the process

of Figure 2.

Where one or more validation rules are ascertained as having failed in step S72, a
paired list of invalid meta-data groups and the validation rules they failed are appended
to log file for this current document (step 82). Again the process determines whether the
system is in an interactive mode (step S84). If the system is not in an interactive mode,

the current document is removed from the current stack of documents (step S78) and the
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the process of Figure 2. The appropriate actions are

taken based on the presence of any triggered
w@omsesdence. This process includes the consi dBCESGZNN/000373

of whether the systemis running interactively (i.e.

with a human operator at handf or not. This

consideration is used to provide additional variations

in.the way that the vali ion failures ar eported.,
it OE B B B beed it BerRat Ve dt Le Reorogs o
inttScHRsR0as thoomheleh afct@yiaValissiald o he'bssalAvwe o &

(step S72), that is mhethgr aﬁg{%f thé c@%%ed&@ﬁéﬁgqﬁa
templpte ip g graphiqabyies dlterfeewsgkthsowithsror stggercet. foMheseadatofor

i.datj o l,es_have i | for the present docunent,

Vﬁ#ﬁ%ﬁl%%ggggéﬁg%lm“@g?éEéhﬁgg%)passed" nmessage is

appended to a log file for this docunent (step S74).

The process determ nes whether the systemis in an

i nt Mg OPERHOT ipiralerahly fanghig) with the dranaiy soéable $o mddrpichthe error

' r i . rrent dogument is renoved |
mefhst AR Rl v PR 16y SAE et oY TpBhmiBe FERAT bt
maie apgeprie@opeanasdr bihekciaagst ©phSdduefent AALRIREL s iRtance,

Fi gure mherewﬁhe,docunent val i dation systemis
so figh iyt B it YALG AHOTHGHSPOYY Sbn itioge fito badwuivetie prasess
prd&SedtRB ¥ted A9 18 Mt 3Sh AL & rdif ﬁHéL{rﬁQ}t floly IRGEYHENIE 1 D
interactive node. a datasheet "validat on passe
dopraseny eOthsrvaibs of diasgésaare tb hoomadesiem the chargeaphingle to the

user .interfac ste 0) .and e process then
o kMG GRFTor BEDy Bl RRCHL G BheC Gl Rrtoh Mo daine 500)
The SmesdBNVE@Rue TS HRE 16/ b BB toSEAGK c Qe SEHEBPESounff (step
the system can ﬁ;oceed back 'to step S40 of the process

S4?§Fﬁkgﬁ$&§90 gmgﬁing failed in step S72, a paired
I st [

I nva net a- data groups and the validation
rules they failed are appended to log file for this

current docunent (step.82). Again the process
ot L e RS HENSE R 8 4i7e e 88 3 aieh N1 istsepylenhether or

not B8l Systérh &Pin$dactivd mbhe BYA! eﬁféb&a@iv@ QL bbBinfhe, the log ig only

interactive node, the current docunment I's réenove
writtge te with dh resulisdk nof-ifocatrentnedé.st ep S78) and t he24

process can proceed back to step S40 of the process of

Figure 2. If the systemis in interactive node, the

ext Irtht @doderd illustaal inFigire i, el dNRoAREERPOLverPAMR a
tenplate in_a graphical user interface,

t andard
do“f”&geg‘f g?é‘ns off Phthg rylss vdem pes is dt theriniseactine moflor In a further
altéi\ﬂalt% e’ﬁfboﬁﬁﬁé?ﬁ,' tﬂé E}%té'nlﬂ kxﬁ)vgéaéntf) %4 S&t Qigéuertqeg%\%ri when a

document fails one of the rules when the system is in the interactive mode. Then when
the operator has corrected the document it is slipped in as the next document at that

point, rather than holding up the rest of the documents.

In the above embodiment, the rule base 26 and consequent inference engine 16
appear as fixed. However, there may also be provided one or more formatted external
factual knowledge bases specific to the domain, by which the logical inference of the
experts' rule base may be extrapolated to include new entities introduced into the

domain.
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The operator is preferably famliar with the donain

and able to interpret the error nmessage associ ated
wWOowRk/08|eEh tri ggered consequence. He deter m neBCT/8G1184/000373

can or w |l neke appropriate gorrections or other

changes to the docunent at this tine, for instance, so

that it would pass the validation (step S88). If none

ar e ThehdoBdescribBE eRbOGRERt Qﬁ@ﬁ%@%‘g \Jl@llfﬂh%%f%{e%cé ngine is

renove the current docunent from current 's
reprgeatasris £, deCisivartysies Embodimbats gé theaneention b madenitetihe those

whAE of PROPEE Qe Ot Bciatn QREHE S0 ariissbivgn TPgitance, they
m4Baley ﬁQQépreS-Eh@t@ﬂ?ﬁbd@tﬂeld@é%éiﬂﬁﬂfshé §ta{ehfaﬂ31[t1%flt§§%§x the

top of the current stack of docunments (ste
resubm ssion to the validation engine, and the pr ocess

.. S40 of .t cess. of Fiqure
L R e R s SR
apphctaﬂf)iaetn swuziti’bnE Reefesitel dr bretelfifiestan Mabe $Rera$ YSERM 1§Lﬁaer level
in i nteractlve nmode. I n an alternative enbodi nent,

whasg 2{ibERIS At eha se-lave thenstribataofitbe putity on a sub-level itself
Po@é?ﬁ'ly'b@fn raﬁ ﬁl‘ﬁﬁte'&gaef[urthgr melegél%?c S l‘lg,l llggéltr ];?a%lg glé)lvgde more

gare e vali process

dedidcdl rﬂmactéraatllcs obthe upf)ertlh&hf UAeaqt\MiH@u}ﬁﬂ&Q 16%Bt 88 Wakieh Bn the
teractive node. In a further alternative

n
Su%kﬁ@k ARAELY PRe system noves onto the next document
even when a docunent fails one of the rules when the
systemis in the interactive node. Then when the
opeﬁbt@ﬁmha%1@@Wﬁb@ﬁﬁdmwheﬂdnkmnmnMiobewah&ﬁmpmaddﬂeof
that point, rather tha

cofiis MG oh BHRTER byfhoeine XauRBirdnte £ K arisoRRgos atong the

Veﬂﬂibbﬁllg%ﬂthe thifle, dndltBrebasgRr 26luaithca @RS qpﬁf@hcé’nf'ﬁﬁf@;{:{f‘}ﬁ(”
Ivgngl ne appear as fixed. However, there may al so

POUS dewPeriEvdentities alope hs heseroasel edaral U t'BmIduce" there are
tWB Q%@a‘aﬁ%s BBErtapsC Eufch Gy LR A]! %spdclégycgel ﬁgglehbcg'ugken

| ogi cal i nference of e exp’erts
"Fisk't wdﬁ'é]oa‘t"e dnd a)mdbweltelemelvttnﬁnbs)t lA&SoﬂdEﬁgl’ todhig @chlé, At the
descri bed enbodlnent ‘t he

h b
hl%‘F&é%V (OB, et PbeR el e Sl Reiry: SCpiprasiant drossce’ or
"Livestodd "o OMihdi8R". EFRINERYS dFabidRtibRNVEDE 'af%natﬂfb%ten%lue pairs

I imted to those where an inference engi ne process
f:oPredupe"snl Yegsiabies" oe progénitlavestaebt =i"Abicke’eqr "Fishy or "COW"

etc (for these pairs, “Produce” is also a component of an upper-level entity and
“Vegetables” and “Fruit” are its sub -level entities). At a further level of abstraction,
there are attribute-value pairs of "Chicken" = "$xxx", "Fish" = "$yyy", "Fruits" =

"$zzz", etc.

This means that at the top level of abstraction, the entities "Produce", "Livestock"
and "Minerals" describe the entity called "Commodity". However, "Produce” also means
the entities called "Vegetables" or "Fruit". So in terms of validating such a table, there is
arule that requires the commodities to be sub-grouped into "Produce", "Livestock" and
"Minerals", because there are general validation rules that apply to all produce, or all
livestock or all minerals. However, there are also more specialised rules/conditions for

example, "If "Commodity" = "Fish" then ...". This rule is still entirely proper since
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may all ow for representations by other determnistic

state transition graphs. In the above exanpl e each
Wenisn504rs on a single level. The invention i sPEl/SG2004/000373

applicable to situations wherg one or nore entities

can have several levels: an upper |evel whose

attribute is an entity on a sub-level (the attribute
"Fodh " ihetieatd]l§ YnOehiRy SHPdELMBLs ”'do%ﬁhf)dﬁpsévlé%l tM?L?ﬁ%E\Dth "he table

attribute on a further sub-level etc
th@é@%ﬁ%d%@@VF@@ﬁwnméﬂmﬂ%mwmmgcharacterlstlcs of the

upper levels. As with the upper levels, the values on

the sub-levels can vary too. For instance, in another

ex ariplties aiolre déﬂﬁ:ﬂpﬂ'@ﬂtcoh@oﬁ@ﬁé’ 8f 13l 8ty e st ?édeas%ocmles A

commodi ty prices for different producing coun
de, angl i parfeulaighiunttéanalityo pap behienplemeintedin ettge hatiwakeor

d " Pr odu
Soh% 'In ogﬁgﬁptfwﬁ %ece%ltsgﬁ mOC? | %lgglrpqsgvé&%gﬁa N ;)gggmgp gﬁ:‘éeof that
ustul[ﬂy }tmfoumew afpailticllg Gunctidofl 6f relAEPHMEEons, tIH %eehefilﬂx%alte%nse a
d| ngs:. "Vegetabl es" and "Fruit"; under

mcﬁﬁ?‘%ﬂé Begional pradWargriait-depipegeior use Wb lothea n@mp@mzwts; or
gl 0ROt ablEh STL L Bl BB L s

table, at t est
coniponéritsy et cam lfcnrm @)ﬁbﬂtlsn of tioentird IeIeXéiromE?rcﬁdtﬂﬁ? Q1chQfs an Application
" Li.v At the next |evel of

Spsgil ?lit%é’r%fyﬁ (gf%tr(é%z{i Iﬁ?l%lFrOB%JP@@wmse@llﬁeﬁS@glspf Those skilled in
the 42¢ RellgSpreci e 9ok AR ®§tenpcfan an%UHe 1mzpz fnjrén\f%ﬁ&s ) &)mbmatmn of

" Chi cken" or "Fish" ese
ha W%@Woﬁv@f%h@dubs corrponent of an upper - | eveI entlty

and "Vegetables" and "Fruit" are its sub -|evel

entities). At a further |level of abstraction, there

ar e Emﬁoﬂlrbfknteof/ﬁlb v eRabi §re@f)p 1daBlClh§Rany are ﬁ)%ﬁ%re a dlstmct class
Ei " "Fruits" $zzz", etc. This nea

of Prr?gfméfs rteﬂ@rngtﬁ hagg é‘Pm%fIOIHB@WlaJé@mﬁp?Clﬁh éomanltatm associated

R tock” and "M neral s" describe the
ngniaggg&gé?rhgghmgmdlty". However, " Produce" al so

rreans the entities called "Vegetables" or "Fruit". So

[ f i dati h table, there is a rule
t haloF Benfie ST b e e BiiEy wrpacnEcdiboerpupadnd prcgaged

foodRh@etgewhereby ¥&BpREKINIFEra Mp@&ﬁﬁk ﬁibf:lhgg (fsallﬁﬁﬁ?dattéhe "Sne

are general validation rules that apply
adysntga e aPRIyinglan enfbpdineest kf thp imyteintion frethasestwoteainy is the

abﬂl&ﬁtro%Pglryechﬂn%gtC%B) {oe(aasf? En g?_eeiglr?.rc%llnﬁlg %’P rrrllgrlugelr (%?ﬁvgﬁl;tmg all
prqdubte withirsdn inkdusnt. i Fd:ﬂe)(arﬁplepﬁ' he®isBRBABC research shows that a
particular food additive may be harmful, it would be easy, using a relevant embodiment,
to re-assess the safety of existing products, any number of which may have had their

compositions modified since a previous assessment.

As another example, the area of health care is one that embodiments of the
invention can bring significant benefits to. In this domain, medication fact sheets may
represent one set of data to be analysed, patient records represent another. A suitable
embodiment can then be applied consistently to any one pair of medication fact sheet and
patient record, in a process of cross-validation, to alert health workers automatically to

any potential allergic reactions.
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"Fish" is ultimately one entity that describes
"Commodi ty", even though within the table there is no
walmsoso4rndi cati on of such a pairing. In the aROWBG2004/000373
descri ption, conponents of t system are described as
nodul es. A nodule, and in particular its
functionality, can be inplemented in either hardware
or software. In the software sense, a nodule is a
process, program or portion thereof, that usually
per fbﬁnﬂakde pabedinehiaof thaimethtton @n aﬂﬁ 5t fRIEURCHE BRE of
In t hard re.sens nodul e is a functional
finage MfCERULt g‘jﬂ@ e £ble to v vida mows txaet isbwpetieneapture than
a lﬁfmﬁpﬁi&bﬁﬁkteﬂ: Hlap FMH@' &hisds g@&%@th{ﬁé&t& %s 61?19 laglnl%? %@%}%ht
using discrete electronic conponen

nepisrarides wentamirg $u’0$0¢3bﬁmteufmn tectheiuseielg. @ pahica8lr &mpany's
rcuit (AS

d
st S SRR E o) Dida nekAblt 1o FRAE nste Bhegificidsails of
thé L‘\ﬂ)ﬂ&i’cte Pithé p&ﬁ&ﬁl@ﬁécﬁl‘iﬁillgg§fock?ﬁc§ﬁ§ £48,4819 Qlltasig &%l the

|np enmented as a conbination of hardware an

eCWIC@OWMWﬁ%@H@G o¢rtatuh eoulmyésrhals d»aerakoevea@hbl l%)b |I’€st111 left
roducts i s

to 'rtlga 155?? e ds"il{t %ﬁ g 8%8 %%lﬁ les £ :}‘ff\;}e% tﬁrqulggm Eﬁ@’&linfl? the details.

Gmiem: thaetieatibjest OISﬁ%bt&hQ}dapﬁdehthﬁ&lﬁf difRmnt Borhal tﬁg AR4ns that
exanpl e of such an ‘aréa is thé pharnmaceutida

the H%e?aé% T4 i3 5lgngen et M&z@@é@m giarmatpustvesioaduiBy emyymg a suitable
err%ﬂﬁh@ﬂt S AR AGAHE & e@tﬁﬁQHg be %‘T@Q el l | ng{ olfse{s%mﬁ‘& lge able to

One advantage 0 appltyirng an e
filienvetnamgnarticles ﬂﬂsaemWDslﬂonfEIdnSuglsfdr hileei edditdredty) ah@e@PYeY

th -dat e know edge |n a cagnsi stent manner
Pr?vdged;‘g gf‘ at.%?tﬁi hapq MBI RATUP IR FHagHtafiNe gty . For
exanple, if new scientific research shows that a

particul ar food additive may be harnful, it would be
easy’s aiBirthgr examplceviathe asatdanatendly stfetyrdatadsesbISTIR

BB RS AL B LIRS e B o
1lhfsstaedsmﬂntesp665toa?i@\h1b€ﬂ tEBRMKDSs hled Ak Siteef thtedd isBociated with

t enbodi nents of the invention can
ca aflir“r%ge"% Yg‘ﬂ}%ﬁﬁg‘@iﬁfﬁﬁéﬁbﬁ 1§ Brodyeed by i magtgheiiusr in the chemicals

lndﬁﬁgt;c@hé}%bnfteﬁﬁ SucNE R iR ad £OIEENL cgﬂlﬁf)ﬁeer}ts ot% fsp }%ti%l and

e anal ysed, patient records represé
chemgicalgbpertind pmtmwt eqapmthterqgiiecdafop its eae bandlingt B8Rt hivt
menSur8h QB c&aexpos%];e %nsp%?ttatlu%n reggﬁémgllgtg ggd glrlllgh more.
Occupational safety and health regulations in many countries require that all MSDSs
satisty specific levels of correctness and completeness for their contents and how up-to-
date their content are. However the vast number of new or revised MSDSs that are
constantly being released make it impossible for the small number of occupational health
officers possessing the necessary specialist knowledge to check every one of the data
sheets. The officers must thus presently rely on sampling and, consequently, many
MSDSs of insufficient quality are released to workers in the chemical industry. Through
the application of a suitable embodiment of the invention, the combined problem of
information overload and insufficient expertise manpower in the problem domain of

MSDS validation can be overcome or at least alleviated.



patient record, in a process of cross-validation, to
alert health workers autonmatically to any potentia
W@PR00s/08i4C5 r eact i ons. 27 A suitabl e enbodi nent oPCT/B&2004/000373
invention can also be appliedgin the area of financia
anal ysis, wherein it will be able to provide nore
exact information capture than a normal news filtering
appanatysve dhkSbddSeniRTRaUSSHs hrideRleh 85w, vqmﬁﬁn%q WEcdflents of
hi ghl i ght news articles nmentioning a subj
dotunhentg particolarlydedhnaral ([@cumenias p’Ei*retandamIdaneanﬁaeym&ntlon are able

ock .or a certain countr o] IS not able
to S50k Rl et MR Al Tap kB leeinigh g a
spddifec &ﬁB(‘id&l@h@[ﬂd%@t@Hﬁﬂ%ss 113;/19%02@?%1% {B3Fosk SRR dtn?‘hl% art that

certain level, the econdnic ar or ecast
maglefiqations/ceuses gﬂnéneha@debeﬂmut deeriaeg from1®g scopt asd spitit of the

to s e news rt|
iy Bt i B Blodnintned et el ey Serndirttinsther
embb@insdhld £eita r]})@flcdti@hﬁbv@tﬁbut'@bfvﬁg R&AY fibh ﬂl‘i@@&’oﬁé'aﬂi %g BRLS the
cont ext s, I's means that the user is stil nger
invgptianyf @3@1?516?1@%%%6 |piﬁsgntrmtf¢rt§wnowmtlmfanldedBy bammhlj‘,qdrtg tlae
0 t nve on to t S
ern Bl R BT R TERY bl oG P e o el BN i
prin@iples and fehesd tikabsalriersiat speci fic enough for their
interests, and even be provided with alerts to those
mentioning particular quantitative events. As a
further exanple, in the area of materials safety data
sheet (MSDS) validation a suitable enbodi nent of the
i nvention may have particular applicability (as is
illustrated with respect to Figures 4 to 6). MSDSs are
data sheets that are associated with each and every
chem cal product that is produced by any manufacturer
in the chem cals industry. They contain such
information as a chem cal's conponents, its physica
and chem cal properties, protective equi pnment required
for its safe handling, first aid neasures in event of
exposure, transportation requirenents and nuch nore.
Occupational safety and health regulations in many
countries require that all MSDSs satisfy specific
| evel s of correctness and conpl eteness for their
contents and how up-todate their content are. However
t he vast nunber of new or revised MSDSs that are
constantly being rel eased make it inpossible for the
smal I nunber of occupational health officers
possessi ng the necessary specialist know edge to check
every one of the data
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sheets. The officers nust thus presently rely on
sanpling and, consequently, many MSDSs of insufficient
waee@bkiosos7are rel eased to workers in the chem cBET/SG2004/000373
i ndustry. Through the appli ca,_[g)i on of a suitable
enbodi nent of the invention, The conbi ned probl em of
i nformati on overload and insufficient expertise
manpower in the problem d%f MBDS val i dati on can
be overcone or at |least a fated. 28 The above
descri bed enbodi nents are directed toward validating
the contents of docunents, particularly technical
L. docunent ¢ mpihoddappeioravigcatent walidatiparoniaoficcatest désfument, the
to [ ng.:.several variants in inplenmentation.
Fr ogng?tﬁ(gd g%%@%“ﬁ%scri ption of a specific enbodi nent
a)and al t erexatititgs plutalit off sehe-sap@arantpleent ARSE Ml IeGtle-text
in the art that nodifications/changes can be made
wi t HOGYM@&parting fromthe scope and spirit of the
i nventio g it r s defined.
Dharein mapP DS e bR ERE B Sl RERd1Eb Wiftions
applandati ons without noving away fromthe scope and
spirit of. the invention, nsequent]y, the present )
i nvent i o EEIHGE -mpgﬁa@gﬁﬁ%fqgécaﬂqﬁqeggp BT 2 consequential
enbediigent s shown, but is to be accorded the w dest
scope consistent with the principles and featured
di scl osed herein.29 CLAIMS . A nethod for performng
content valjdat.ion agn free-text docunent, the netho
2‘corrpri si r@meg}%dea)%(g?rgg)tg??@fagndrw S {peglpeurhent is a technica
semdostimergt ur ed representations fromthe free-text
docunent; b) applying a | ogical inference engine to
the sem -structured representations; and c)
i nterprety : lLoghcak  inf ce .. .
> engi ne. o 1A egaeltRlAso itk 1 22 WG g B SEEual aciion
accondilvey ane ochmireof: wherein the docunent is a
., techni cal__docunent A et hod accogali rég to claim1
€ aoc

3. )
D or 2, wheFEIHIERR Miilio] e HheafoniRY pbfe documentis valid

ii) relating any of the validation rules that have failed; and

iii) revising content of the document based on any of the validation rules that
have failed

4. A method according to claim 3, wherein relating any of the validation

rules that have failed comprises relating and highlighting to a human operator any

of the validation rules that have failed.

5. A method according to claim 3 or 4, wherein relating any of the validation
rules that have failed further comprises relating the associated semi-structured

representations or corresponding original content of the document.

6. A method according to any one of claims 3 to 5, wherein revising content
of the document is further based on corresponding original content of the

document.
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i nvol ves one or nore of: i) providing an indication

that the content of the docunent is valid; ii)
w0 20080503g5 any of the validation rales that haveCT/ai:200¢000373

and iii) revising content of the docunent based on any
of the validation rules that have failed 4. A nethod
according to claim3, wherein relating any of the

7.validationy éﬂhcﬁisact:&‘ﬁi‘ltinmvaﬁxfo% lo?g}eg)?ggéﬁin%gc?ailtrnﬁ,lev%grgﬁ the

and highlighting to a humah oper roany

val i gatiisonctnigd espredratativay eorhipiideatiscr&e eAtititangaheir attributes.

according to claim3 or 4, wherein relating any of the
val idation rules that have failed further conprises

relating A heaRsReh 8o 28 B WMeh Y glﬁgaglribgtgﬁ oL H)te djscrete

representations or cortfespondi’ng ori

t he adibememipris . qualitabtd) odamttatdrediriggita aaApuener deir
cl ai .3 to 5,. wherein. revising content of the
docdggﬂ?nsiﬁ@squwg?r HULE} on corresponding ori gi nal
content of the docunent.30 7. A nethod according to
any one of the preceding clains, wherein the

-sem - st r e methed acepndipetntcltiincher & oviprdis éhedlistetetrtities each

entigi d.their attri.bytes, 8. A netho ccordi ng
to &%??HO%?S dreisite atpﬁ‘émgéitof iaBﬁfaéEC%’fcePt’r?é%Bﬁg‘?ff Bragwiitten
ent ilim@sg&onpri se qualitative, quantitative or | ogical

attributes, or their relationships with other
entities. 9. A nethod according to claim7 or 8,

jowherein th ﬁqeﬂ{o%carc%r%ir}%qé 'rahggiz ng‘glté'ln%sof oo gv%gge%a QRS Qrmore of

11

12.

13.

14.

15.

directly to a physica ract concep

i N @aidrantitiencdoanipe ageer-1k0el cAtitied Hedtators df AgidhQem@Yent
onelof Cll ains .7 to 9, wherein one or nore of said _
ent 1018 Ye FBHES PIRfdPe move fetaird dhegasteristies about theigespective

of whbehlel@RRLEEENt | Ower-1evel entities, providing
nore detail ed Characteristics about their respective

upper-level entity. 11. A nethod according to any one
of the prAeﬁl%ﬁllord%chrg{nngstb aﬁy"y’ ShELF! thg Ii])reeceding claims, wherein the

logical inference engine is constructed from a list of structured validation rules.

A method according to claim 11, further comprising constructing the

logical inference engine from the list of structured validation rules.

A method according to claim 11 or 12, wherein the structured validation

rules are specified by an authority in the domain of the document.

A method according to claim 13, wherein the domain authority comprises
one or more of the group consisting of: a human expert, a book, and other

authoritative sources of information.

A method according to any one of the preceding claims, wherein the

logical inference engine comprises an inference network.
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| ogi cal inference engine is constructed froma |ist of
structured validation rules. 12. A nethod according to
w@b@snos®1y further conprising constructing thePdDgGLA000373
inference engine fromthe lisf of structured
validation rules. 13. A nethod according to claimor
12, wherein the structured validation rules are
16peci fi edaByet J doYank i.0;f 11 "
ocuEnt T e o ok DR e oS hergf e
t he ldgialiinfeaeichenging cooppsds sgsowmaethat camiearepieséti€d as a decision
group consi sting of..a hunman expert, a book, and other
Sut HEEeT Pagiovis S8 GRS FytiHin el sgresitaihog
according to any one of the preceding clains, wherein
the | ogical inference engine conprises an inference
17net wor k. 35 metlgd axcondintgod aay ot df thg ptaeding ctrimsofhdrbia the free-

pre i Lains, wherein the i cal inference engine
o DR Do & it oL B b Pun caiisBling 6F a5 Hovie,
decisidpandrs@éso. or another determnistic state
transition graph representation. 17. A nethod

according to any one of the preceding clains, wherein

t he freet C rise.one or .mre.of the. .
18group coﬁgﬁgﬁgﬁéggﬁah§g§%EPP%%%Qﬂegﬁﬁfgngﬁﬁﬂyﬁd@%?mféheh“
A metfistdctaed oatiatipntralea Bympnes @flist BecddarRdl f8keklefls Witten in
\/\heref1i n thdg ‘II ist of structured validation rules
compdrPtBd dgclepative Lepagi t i onal statements written in
a formal decl arative | anguage. 19. A nethod according
to claim 18, wherein each of the conditional
195t at enents methdracemdingrio ahie d 8dehtrejnasath afitheaonditional
consequence an}. 20.tA ggﬂhod a cordinqﬁto claim 19
wheréin the At ecedb At Fartt RS AOESHIUERG PEF  a
nunber of independent conditional tests that are
| ogi cal |y conbi ned through a sequence of "AND', "OR'
200r " NOT" A Bgthod gseardinigda §laim 19, whereintbel artecaalentt pegt domprises a

cl a!li'éq &, I}L\gﬁtgetrr %'f ﬂxﬁ@?&{aeﬁp@?%{ogﬁ%s’é ﬁ%t rl%lcflé'%{r:z%ﬂ :g’om%ined

| ogi cal, i ona guan I've or
condlroaging sapphdesd “UNIDE“ORaNr “BINTI*tlogk: dfetdtions.t he
domai n.
21. A method according to claim 20, wherein each conditional test comprises
a logical, relational, quantitative or qualitative constraint applied to relevant

entities within the domain.

22. A method according to any one of claims 19 to 21, wherein the
consequence part comprises one or more of the group consisting of: a set of
entities to be highlighted, an error message to be displayed and a corrective

action to be taken.

23. A method according to any one of the preceding claims, further
comprising displaying one or more of the group consisting of: the semi-structured
representations, the list of validation rules, the relationship between the semi-

structured representations and the validation rules, and the highlights between the



10

15

20

25

30

22. A nethod according to any one of clains 19 to 21,
wherei n the consequence part conprises one or nore of
W b@s0s@ep consisting of: a set of entities toP@ESG2004/000373

hi ghl i ghted, an error nessage ;t0 be di splayed and a
corrective action to be taken. 23. A nethod according

to any one of the preceding clains, further conprising

di splsayii-Bgudaned efpréteh@tiof of §igy; gt d f:. the
semi - struct ur ed ggprese%§g&@%%gaqﬁﬁgﬁfgg?g%?P&M%desandany
val i datidadienruleatheythinee fagedt i onshi p bet ween t he

sem structured representations and the validation

rul es, and the highlights between the32
24em - str uct weedd heRiEae RS Aty e ng; of

the text docunents andganyh@%??%g??gﬁgéﬂﬁ%gﬁ§%%$mﬂ§%e

fail é%irflpﬁiﬂplg A?tﬁﬁﬁmﬁf)‘@ean@@u@iqmg i pranpl gmegma_forhﬂitﬁe of the group
prec ale [ urther .conpri §i ng, obtai ni ng_user
R e R R
consilstunmgnt ofnitentew val i dati on rul es, revised

val idation rules, and revised docunent content. 25. A

system for perform ng content validation on a

Por extrant g e pafify SFel AR P i e KEdoRoment, the
r epr estan aothpmsngd:r om t he free-text document; b) means

for applyin | ogi cal inference engine to the

Vsem - str u%lte%}%&r ?%WE%%?!PL\‘?IE}M@?S%TWdSt&Ctlﬁ’@@l’ﬁ@l‘engmtaﬁons from
i nt ethpifeteiteg dob@meit put of the logical inference
engi ne for a consequential action. 26. A system

Daccordin gegnsdpainplyisg afegicd énferanpeigham the ensi-F@&tured
provicgdidga8, indication that the content of the
docunent 1s valid, as a consequential action. 27. A

c)syst em acmeaifogintedpretiag the2Ditt o2fhe 16MELINER e‘ﬁ%@%@é RY 4
means for relating any of the validation rufes t
hav e P5§9u680al 36t consequent i al action. 28. A system
according to any one of clainms 25 to 27, further

conprisin
. zg system according to claim 25, further comprising means for providing

an indication that the content of the document is valid, as a consequential action.

27. A system according to claim 25 or 26, further comprising means for

relating any of the validation rules that have failed, as a consequential action.

28. A system according to any one of claims 25 to 27, further comprising
means for revising content of the document based on any of the validation rules

that have failed, as a consequential action.

29. A system according to any one of claims 25 to 28, wherein the semi-

structured representations comprise discrete entities and their attributes.

30. A system according to claim 29, wherein the attributes of the discrete
entities comprise qualitative, quantitative or logical attributes, or their

relationships with other entities.
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means for revising content of the docunent based on

any of the validation rules that have failed, as a
w@omwsesdent i al action. 29. A system accordi ng POI/86G3004/000373

one of clains 25 to 28, wherej.n the sem structured
representati ons conprise discrete entities and their
attributes. 30. A systemaccording to claim 29,

wherein the attributes of the discrete entities

31

conprise qualitative, quantitative or |ogica

attribut e sysddm bb@irding @b akin®ns Bl BS, Whdrbinhd&%crete entities each
entities.33 31. A systemaccording to claim29 or 30,

wherefFSRoRes dirediydp & ripsiralios sbymehcanseptesplofidsd in a written

32

33

34

35

36.

37.

38.

dir o a physical or abstract concept as defined

in g&%#¥%%en | anguage. 32. A system according to any

one of clains 29 to , wherein one or nore of said

entities conprise upper-level entities, the attributes

of whi ch ‘ Sp¥¥R 8FrO{liBade anveqns  ofelnims 2840 3 prwbdrdinrmge or more of
nor s .5k . t LI ke ctive

pper e Sn s R Rl BB TR bl P RIRT bR

of dbaemsvdSntiteproviding here danipyd SiangtdriRcd A@uERir respective
i nference q%ﬂLFe. 34. A system according to any one o

cl aiWR35V\GHlPei n the 1 ogical inference engine is
constructed froma |list of structured validation

rules. 35. A systemaccording to claim 33 or 34,

further dodiskinspengrdingtrsafyomesdekims 86 itmd2 tehéragingalsing the

i nf Lne fromthe list of structured
valﬁéggﬁgﬁ%gﬁf%gﬁﬁg%. A system according to any one of

claims 25 to 35, wherein the |ogical inference engine
conprises an inference network. 37. A system according

to any oneSYSICRHORENGY 1y @6, of weme s, Whrseindhe kngical inference
| nf QLENER SRGHNRLRIRId 5§ %{ GrihREE §’§h&at%§}é Gap be

represented as a decision tree, or another
determ nistic state transition graph representation.

38. A system accordi.ng tq .any, one of claims 25 to 37,
oper abl g gjf,?n{ %Cé:mrrc’igg{oerjium g 3 or 34, %urther comprising means for

constructing the logical inference engine from the list of structured validation

rules.

A system according to any one of claims 25 to 35, wherein the logical

inference engine comprises an inference network.

A system according to any one of claims 25 to 36, wherein the logical
inference engine comprises a process that can be represented as a decision tree, or

another deterministic state transition graph representation.

A system according to any one of claims 25 to 37, operable when the free-
text documents comprise one or more of the group consisting of: text, image,

audio and video.
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docunents conprise one or nore of the group consisting

of : text, imge, audio and video.34 39. A system
w@ewsnsli4ny to any one of clains 25 to 38, wherRCTSGI84/000373

list of structured validation,rules conprises a |ist

of conditional statements written in a formal

decl arative | anguage. 40. A syst em according to claim

28 e AT BBl ST oL ST e o

41. s@ms‘glﬁetcbmhdmﬁ:@)f ﬂhlld’.‘_tg:oh@l gk H%t4ﬂ coddI86&il @tafelﬂ%nts written in a
ante e‘r;‘thf part conprises a list of a nunber of
i ndeﬁ% Ayelselarbivalangsees tests t hat are |ogically
conmbi ned through a sequence of "AND', "OR' or "NOI"
| ogi ¢ operations. 42. A system accor di ng to claim4l,
40aher ei n efsystanadidriiapad cl@s B9 CWRREIns@sh af 1h0@bkdlional
rel atl onal uantitative or qualitative constraint
app! SAHEMEES FUPRRISER £0 AREFedeB DA 21 hcamequssempart. 43. A
system according to any one of clains 40 to 42,
wherei n the consequence part conprises one or nore of
4lt he groupA st stdondingto clains 40, whereintthé ietscetlonty@rt comprises a

h t ed to be displayed and
cor st B g R e abERt ke Sa g Srdhaalbrmpiged

Lo ahyuphe s@fuehitPbMANE" L@OR8er MNUOHTH RSoi CHPIRL NI
storage neans for storing the sem - st rguctur ed
representations. 45 A system according to any one of

clalrrs 40 4 cOo isin ser lntefac
6. A sys Ee}%nt%é 8%Cro 1}1 ?C{ g n‘g! " lzlqggm\ﬁﬁé %‘?‘ﬂlt{oﬁlé‘ 1i?§tecr‘mlpmes
| nt erlbgice, te$atiopel; qbdrﬁltzttﬁ/edir %ﬂhl&ﬁtl%&ﬁsﬁﬂnﬁz\fl\}ﬁggg Ecﬁ].te@ervant
stem q(ggdlngto claimd45 or 46 erein the

userenPH%/se‘P’]fﬂ%iE Tper abl e to input user instructions

in terns of new validation rules, revised validation

rul es, or revised docunment content.35 48. A nethod of
43per f or mi rdgsystem asvordiag icdatyi or dielamt #e e 12 xihetdas e nt

consequence part comprises one or more of the group consisting of: a set of
entities to be highlighted, an error message to be displayed and a corrective

action to be taken.

44, A system according to any one of claims 40 to 43, further comprising

storage means for storing the semi-structured representations.

45. A system according to any one of claims 40 to 44, further comprising a

user interface.

46. A system according to claim 45, wherein the user interface is operable to

display data to an operator.

47, A system according to claim 45 or 46, wherein the user interface is
operable to input user instructions in terms of new validation rules, revised

validation rules, or revised document content.
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substantially as hereinbefore described with reference
to and as illustrated in the acconpanyi ng draw ngs.

wWd205h5@y5t em accordi ng to any one of clai ns 2BCT/8GZN4/000373

operabl e according to the nethod of any one of claims
1to 24 and 48. 50. A systemfor perform ng content
validation on a free-text docunent constructed and

descri bed, wi
A or once t ponatbl Aot Ukl DEl g o S ar Cyment

dr awsubgientigly, ashecanipafoerdepiribgd amhpeagdeict thayd nglllﬁsuated in the
co rrputer usabl e nmedi um having a conputer readabl

pr ogf A EBYR A E L e & nbodi ed therein for perform ng

content validation on a free-text docunent, the

comput er program product conpri sing: conputer readabl e
rogram cﬁdﬁStn@msmﬂmg topey aii‘* nggﬁ%gbgg b;geﬁtfl@accmdmg to
met ny. one cl ai to an

congrﬁ érﬂb% 3@&%‘%%?8&@8@% A Hrd Borput er  usabl e

medi um havi ng a conputer readabl e program code neans
enbodi ed therein for perform ng content validation on

50a free-t eéetsyai@@lfﬁ@mfmmm ot vaidapivo gh arfiqeregidicument

oh§t V\lﬁ:@en ega g Ode%}l%g%ﬁ f!llgr %A’ﬁ%&ﬂ]@ gq%%%acgflgggzﬁgq reference

corrriutaedi a$ iluotrated 5 the A @RGANInBWriWingfly one of clains
25 to 47, 49 and 50.

51. A computer program product having a computer usable medium having a

52.

computer readable program code means embodied therein for performing content
validation on a free-text document, the computer program product comprising:

computer readable program code means for operating according to the

method of any one of claims 1 to 24 and 48.

A computer program product having a computer usable medium having a
computer readable program code means embodied therein for performing content
validation on a free-text document, the computer program product comprising:

computer readable program code means which, when downloaded onto a

computer rendets the computer into a system according to any one of claims 25
to 47, 49 and 50.



