;e3e<R6Tp} T.) 1 Know edge Discovery System Field of the invention 2 1 FEB
2005 The present invention relates to a system having apparatug 1apeB 2005
devi ce Aspects, for personalising automated know edge di scovery in relation
toitens 5 stored in a database. In particular the invention relates to

met hods of training and nodi fying the system Background of th |
It is known to personalise the search carried out by a know edaw’l"m"g@M@@MH
systemin accordance with the cha RWlgddg Digcovery SYSteMm who i nsStr Uc

10 search. In each of US 5428778, US 5761662 and US 5890152, a user '6f'§%"
permtted torggaperaLsifdpgbgonal profile by selection of one or nore
predet er m ned  options, such as topics or keywrds, and itens of a database
are scanned in relation to those options. 15 For exanple, in US 5428778 a
user sel ect s Theperiesentinventen glalesytae sisstemo havinpiapparaths @aldl devige anged set

to generate I_nj etest i le h ri | erted to.th reser of
o ormat §on EERRENPSE I aHREt KopW T CURER e Ml GRS RS

syst em susf erssoretidmd dtadbs@dvigtro@dat that inbéntoriietdtes td MeAh68$ 6 BamRIMP!
adequately covered by the predeterm ned options, then the search 20 cannot
be wel | adapteéd Medifyiegdhe gystem-uUs 5890152 a user's profile consists of a
set of keywords each associated with a weighting factor selected by the
user. The weigdtiRsLiPst PeIndbftidised to produce a nunerical assessnent of
the relevancé of a data ttemto a given 25 user, as a function of the
occurrence of the keywords of the profile in the data item wei ghted by the
wei ghti ng f adt isrkhowsoteepersonalise thevddarchacarries o by, a pnoptedgedisedvarger s who

have difficulty, understanding the,concept, of,. weighting factors 0 US
5717023 descr VBN 4 @edtaRnFe Wik iog BREalRics Y Luad s BRI T8 prof il e,
and t hat 1pr ofgelafcH. 9n @Al U S1BYRBRY 8 038 15763662 HdNISITBIOABR €4 AsEPRS | N 2
1 FEg 2005 2 th&@ﬁ)&ges the user actually accesses (e.g. correlations in

terms used i P&f troeerergte ameseona gedfjle byrreledion qfrahEi ofednarso pernits a
limted predetermined options, such as topics or keywords, and items of a database

are scanned in relation to those options.

15  For example, in US 5428778 a user selects a personal list of keywords from a
hierarchically afranged set to generate an interest profile. Each user is alerted
to the presence of information items with keywords which match the selected
keywords. This system suffers from the disadvantage that if a user’s interests
are not adequately covered by the predetermined options, then the search

20 cannot be well adapted to the user.

In US 5890152 a user's profile consists of a set of keywords each associated
with a weighting factor selected by the user. The weighting factors are used to
produce a numerical assessment of the relevance of a data item to a given

25  user, as a function of the occurrence of the keywords of the profile in the data
item weighted by the weighting factors. However, there will always be a.
proportion of users who have difficulty understanding the concept of weighting

factors.

30 US 5717923 describes a system in which each user is associated with a
profile, and that profile is updated automatically according to correlations in

N

*G00002*



personal i sation of the style in which pages are present to a user, e.g.
according to a colour schene defined by the profile. One di sadva@:]agfB %
this 5 §ystemis that it is not useful until the user has accessed a 05
sufficient nunber of pages for the correlations to be statistically
significant. Summary of the present invention The present invention seeks
to provide new and useful apparatuses and,10 nethods for autonated

know edge discovery. In a first aspect, the inventjon proposes that a
user's profi ke P3gge i Heenaciyaliyaeerssss (A €ofrelationsdn trmssussmhincihemay or

may not be | iy - i t ?QQT' : L ds . | east one

wei ghti ng Valh%ﬁ%ﬂsy&ﬁt@% gt%lgtr%gﬁjcr or ggﬁﬁlggl?%ggﬁg@%r“gﬁ{egased -on
occurrence ofpersenatisntion d§tha stiylenintvaieich pagetard peesmtt¢ 8)usdPreferably, this
operation further, enploys setting at |east gne nuynerjcal paraneter, which
may be used' atcsow'a)%"g%éqﬁ’ SCHRES fefas Bk agde. %d§535ﬁ@taa§§ééhl§ t he
| nvent i ons pr apah d ik itds PEPLEAT) LA tRe HisBAhSs UREEs CRMPLLARRATPLRdIAN one
topic, each topic being suitable for processing data 20 itens froma

dat abase, andfphgesforcthesarratationsite pstatisticdllyrmighifigantg one t opi ¢ usi ng
data fromat | east one other topic. This nodification process may, for
exanple, result in the creation of a conpletely newtopic which is a

conbi nation of two or nore pre-existing topics. Each of the aspects can be
expressed as Summibhpdf the srespnt @veatpar at us 25 which facilitates the

met hod, or a conputer program product readable by a conputer apparatus to
cause it to cilitate the. nmethod. In apy case, the preferred aspects of

. I
the method, RIFRERt BYPBUPD 8PEKS IeProxifie new aing ysedliaRparatuses @idt i ons A
per sonal 1gr ofhdtBols fOEs G ol dRA og@n@ b&idig. one or nore topics, and
associated wth gach topioc a sgto‘g’% ntltg?(z\}sé.}gEach entity is one of: a list
of keywords, a list of full text docunments, a list of free text docunents
or a set 5 ofinadirsthasregiaihgrnayention proppsesthaliacusens priofitehisgenerated wsing be

oy o ERPHSp R b RPN BBy B Ml e RLBNET R, T
portion, whi eindisseesi keytvdrionat leasedrié Wekghtingndhlvdnedy b deteempesd fan of

the profile which is enpl oyed todprocess itens in a database in accordance
with that tof@eh of the keywords based on occurrence of the keywords within the text

15 document(s). Preferably, this operation further employs setting at least one
numerical parameter, which may be used to process new items from a
database.

In a second aspect, the invention proposes that a profile for a single user
comprises more than one topic, each topic being suitable for processing data

20 items from a database, and that the user has the option of modifying one topic
using data from at least one other topic. This modification process may, for
example, result in the creation of a completely new topic which is a

combination of two or more pre-existing topics.

Each of the aspects can be expressed as a method, a computer apparatus

25  which facilitates the method, or a computer program product readable by a
computer apparatus to cause it to facilitate the method. In any case, the
preferred aspects of the method, explained below, are the same.



10 A kernel is a systemwhich enploys at |east a portion of the personal
profile.(e a summary portion) to process (e.g. categorise or Supmefge Qo5
itens |H a database A topic is a category of knomﬁedge describing a
focused information interests or needs of the readers. A given topic is
associated wth one or 15 nore keywords, one or nore text docunments (free
text documents and/or full text docunents), and (preferably) one or nore
sof tware pariﬁgters in the user's profile. A keyword is defined as a

si ngl e Engli | S a conbination of single English words or a phrase. 20
A full text docunent is asingle software file or URL. Normally, it

contains only, gcﬂérsﬁt@?lr;ir%l%ré hand d@ﬁﬁ%? ab%oﬁ%@({gch o@' Hdrelth ﬂgsﬁﬁ& bes a

concept or a subject now edge. -te Ument 18I TR e full
text docunent eassqiatedavith Eaclstqjld:avmwenums eﬁathnentttymadm@oﬁta sttef. 25
as a threshold

A ft t
Dot oo ot aRELOs” adEL M RER, Jocimeiacaust o e APsimeRts obs 68
conmand t ge beh@vsma@fpaah@t@r%l (nﬁiﬁhhaﬁnecw smqeeé%&SéA Be shﬁ?edl FEB 2005

4 The term "database" is used in this docunent to include within its scope
not only a dat aba®eeamtwp elosglyaeciigd tapics, Ib;ttamlscmnotp@éénrﬁé)d Tye pessangll e

data storage de but ag net ( sically. se t ed)
data storage deé}oﬁe &?efgrarﬁggré?’h%d%r NS v&r V%etﬁp'%a {Lgémaf:yoﬂ?é'ﬁ’f" Rﬁ‘] %
personal i zat i onjssyesriveid ftSrHGRS ehtities, sehd whishrigehé poﬁWneof&hngernE%tﬂcﬁ% user
personal i sation, refers to setting 'of the user profile by the respective

user. Content BEWIRHRS loRfOreshitemsde asdatgbase treacansdanes with thatiepis.i on of
personal i zed pubI ication by the system kernel for each respective reader 10

using theyregde r L] rsonal i zation.
That is, qconten{\ k%éﬁglo'?\%l I zsé S&Iﬁ%ﬁgﬁ:ﬁe{gg}lﬁgt %%30?\%3??%81{0&33{#?2“%% user
per sonal i zat i onproﬂlewgeaisummawsmmgn) o priodess (g gesteyatise ar BomneErisy)d
private personaJ i zed plﬁ% i 6at| on for each and every user of the system
Brief DescriptiBAMsiN@fAtaPas# ngs
e Atopic is a category of knowledge describing a focused information
interests or needs of the readers. A given topic is associated with one or
15 more keywords, one or more text documents (free text documents and/or

full text documents), and (preferably) one or more software parameters in
the user's profile. |

» A keyword is defined as a single English word, a combination of single
English words or a phrase.

20 e Afull text document is a single software file or URL. Normally, it contains
only ASCII characters and words in such a way that it describes a concept
or a subject of knowledge.

« A freetext document is like the full text document except that it is allowed
to contain multimedia objects.

25 o A software parameter is defined as a numerical value, such as a threshold
value. As explained in detail below, a threshold value allows a user to

command the behaviour of a kernel during content processing.



15 The present invention will now be described, for the sake of exanple
only, with reference to the followng figures, in which: Fi gurgn%ﬂl'%Ba 5
schematilc view of a system enpl oying profil es generated accordi tF&Ba 40

enbodi ment of the present invention; 20 Figures 2a-c illustrate the
structure and formation of a personal profile for a user in an enbodi nent
of the invention; Figures 3a- c il lustrategyother aspects of the structure of

t he personal profl le of Fi % Figures-4a&b illustrate use of the profile
of Fig. 3; 2% Fipartesnsdatabase u'§tl4€@dén tipeatochmartéo fradidde witbin it scopes

wser - o1 ree doRTe Rab Ak M adihdt sV R g T o dpsdtag T
topic for the pdafa $tera1je #égce 2e.gFbanvees b&a&mm@m@f(bhwcdu;agémfém
updating a toplaﬁfor t he groflle of Fi 5 Figures 9a&b shows a flow

di agram for skefRiRStaragsfeviess. sush a&rt%ﬁlwgld)wm Wweb2: Figures 10a&b

illustrate the process of Fig. 9; Figures 11 a& show a fl ow di agram for

mer gi ng t gpi Gs U@ér EE‘ﬁ’ter Eéiéoguaﬂ%?t% ys%emg(QUEP@“'f eﬁsol?eﬁé‘rt?ea th Uegat e the

process of Fig. 11; ate cess renmoving.”. a topic
of the profile s)lfnpﬁy@erézasmsgupersbmmlsatm rraitees tdsetting of $ite Oéerr;ﬁ@amlﬁw a
topic of the pr&flle

e respectnve 8ser
» Content personalization processing is defined as the generation of
personalized publication by the system kernel for each respective reader
10 using the reader’s personal profile created during user personalization.
That is, content personalization processing involves the results of user
personalization in content processing in order to generate a unique and
private personalized publication for each and every user of the system.

Brief Description of the drawings

18 The present invention will now be described, for the sake of example only,
with reference to the following figures, in which:

Figure 1 is a schematic view of a system employing profiles generated
according to an embodiment of the present invention;

20 Figures 2a-c illustrate the structure and formation of a personal profile
for a user in an embodiment of the invention;

Figures 3a-c illustrate other aspects of the structure of the personal
profile of Fig. 2;

Figures 4a&b illustrate use of the profile of Fig. 3;
25 Figures 5a&b illustrate updating the profile of Fig. 3;

Figures 6a&b illustrate stimulation of the updating process of Fig. 5 by

a user,



15 Figures 15a-c illustrate how keywords in the profile of Fig. 2 may be
changed;, Figures 16a-c illustrate how full text docunments in they prdg bogs of
Fig. 2 ﬁay be changed; Figures 17a-c illustrate how free text docunments in
the profile of Fig. 2 20 may be changed; Figures 18a-c illustrate how
paranmeters in the profile of Fig. 2 may be changed; Figure 19a-c illustrate
the formation of clusters and nmultiple dogt;ment summaries using the profile
of Fig. 2 2 ? F E 8 2005 6 Figures 20a illustrate how a user enploys
the mul tipl e docurfd@uresufadd seewds flow gliagram for cegating atapin fdrdhd profierdaf,

Vi ew ng succg_§ iyely a summary of the docunment and then the docunent
itself; and ig‘ 'es 21 a&b summari se the content personalization of the 5
know edge di scovery device of the enbodinent. Detail ed description of

enbodi nents Fig. Figltess3ast esowehiowmidiagrhhyfor upyatiednaatplcdt fie profild bes
gener at ed lo&ac\(lzér ding to the present invention. Information sources from
the world wi déSveb (WAWY 1, databases of papers 2 and other electronic
docunments 3 are accessed. Data itens (e.g. data files) fromthese sources
are obtaiged in arg; t i X-EP It e 5 or
from any gt her somlgg@E%ﬁb ggcé\géfﬁff?ogv%iggrréi n aFgeoMn ;Ee?d ed oﬁghégréﬁg
docunent) is dfdigidlered 15 an itemin a database fromwhich it was

obt ai ned. Once obtained in an electronic format; all documents will be

converted into HTM. for r..processing steps by a HTM. converter
6. Amulti |i ngua%glﬁ%ﬁwa%%b?ﬁlygﬁé%}g‘g F88§ st§\! %’gngem HTM. docunent
contents into a single | anguage form say English. Miltinedia objects |ike
i mges, pictures, Rgussuhth&lysiheosa fow dagtam for energmviegidsyfoatiepidfisrage
segnent at i one;rmd#I e 8. The output of this nodule 8 are pure ASCI| texts.
Thi's conpl et éd9t4re Cont ent Aggregation Process steps in Fig. 1. As
i ndi cated by boxes 10, 11) 12, docunents which do not need to be processed
in this way (becaysguickenagieilabira@inel stodesyibi@gl ¢1f ormat) can be -
introduced into the streamat the 25 appropriate™points. The pure ASCII
texts will be filtered, anal %/zed, clustered and sunmari zed by

r

Figure 13 illustrate the process of removing a topic of the profile of Fig.
2;
Figure 14 illustrate the process of renaming a topic of the profile of Fig.
2;
15 Figures 15a-c illustrate how keywords in the profile of Fig. 2 may be
changed;

Figures 16a-c illustrate how full text documents in the profile of Fig. 2
may be changed;

Figures 17a-c illustrate how free text documents in the profile of Fig. 2
20 may be changed;

Figures 18a-c illustrate how parameters in the profile of Fig. 2 may be
changed;

Figure 19a-c illustrate the formation of clusters and multiple document
summaries using the profile of Fig. 2;



the systemkernel 9. Initially) the kernel 9 operates on the basis of a
pre-set.profile set '"by the adm nistrator of the system The pre-set

profil e)defines a nunber of cat egories, and ways of recognising WieftGfe 2005
gi ven docunent 2 1 FEB 2005 7 falls into each category. For exanple, it
may include a set of keywords for each category, and wei ghtings for each
keyword, so that the conformty of each dOcunent to each category may be
derived as a nunerFigatesf20u&b dinstrbiectiow a1 dder emplogy e trttigiedopugient n t he
category of their i.ncig nce in the 5 docunment weighted by the weighting
factor. Thus,SYIATRESS QL Fist el torsaledta siagle freurepnteliewing beerassiMel aach
docurent, usidignRafPgtie doburhdtardfieRRfié doBlmuAPlisepipgories. By @
simlar process, cdtegorized docunents in each category may be anal yzed and
clustered into various thenmes. Docunents within each cluster 10 may be
sumari zed as a griogprasy2 ta&pedummariset thegomterdtpersondlizatioc ofitie  summar i es
for this glu | S: e t he,.content. processing steps in this
system The M%M?Jgg% af%@@n‘iegﬁqe Bf%‘@e%@ggéfngqr@ps is the final publication
16 delivered to all readers (users) 18. For sinplicity, only one reader 18
is showmn. While 15 reading the publications, readers 18 are provided with a
suite of special tool sets for themto performcontent personalization. A
set of tools, represented. in the grey box 17 is called the user content
personal i zati SRETEINOT, £ g18MW8eracts individually with the user
content personalization system 17 to define and/or nodify one or nore
topics) for that user, as described in detail 20 below The system 17
stores themin a database 19. The system 13 further includes integration &
managenment sof tware subsystemto generate the personal profiles stored in

t he dat ?basefFlg)- 1 Hosiretes sehamatically & systemreraploringrerofiles| genecated tge
: _ . o .
PRt T oencdl” oraceBRifG fo i pRSEnt iMienhds! Bbradel| SR Tl Be e e Lser

t he kernel opesta{\@&%VV) 1 kiatdizeses affpapbes 2 espesther€leptrohicl dboldiers S &fe t he
plural profiles) of t In effe erates as above,  but, using

. t, it . .
the user's p@&PPF%eQ-oB%é%ﬁgé'é (F_cgr- dé’{‘ﬂ).ﬁieé)rhﬁf‘? e S&t“éc%se@repﬁmﬁlﬂe@ IBi&tussed
above. Cont e@ecﬂ?drﬁ@f%#ﬂa@?ﬁdr%&ah?pl@ﬁt)h{@%mﬂér 2 ®b%§i%? fr%??la&'gg% each

reader with a 30 set tool, sets that gives hima ity rne, to
create; to upearee.ahdch data flel(hErdin BI2D@Serred to as a document) is considered

15 anitem in a database from which it was obtained.

Once obtained in an electronic format, all documents will be converted into
HTML format for further processing steps by a HTML converter 6. A multi-
lingual translator 7 can be used to convert HTML document contents into a
single language form, say English. Multimedia objects like images, pictures,

20 sound, videos and audio are removed by a text/image segmentation module
8. The output of this module 8 are pure ASCIl texts. This completes the
Content Aggregation Process steps in Fig. 1. As indicated by boxes 10, 11,
12, documents which do not need to be processed in this way (because they
are already in a suitable format) can be introduced into the stream at the

25 appropriate points.

The pure ASCII texts will be filtered, analyzed, clustered and summarized by
the system kernel 9. Initially, the kernel 9 operates on the basis of a pre-set
profile set by the administrator of the system. The pre-set profile defines a

number of categories, and ways of recognising whether a given document



- 8 renove his personal profile. This is the only feedback | oop for each user

to inf OSmthe user content personalization system 17 about his udi #€EBa3006
private’/informati on needs and interests. ALl activities involved in content
personal i zation are described in detail below Preferably, as described
below, 5 the systemkernel 9 is itself used by the user content

personal i zati on system 17 to provide the gersonal profile of each reader

during cont eralipiets eashicatdgaoy. Poosamsplagit may Bleiude a kot of kisfwdras psroduce a
per sonal i sed GE#?RI [ (iati on fqr hi mselsfe) each user perforns content,
personal i zat i iGRIBYfYr 28 Weightingsdon pach keywerd sodhat fecernfornaituall t hat

i nformation !e%cﬁ?dlfc@ﬂnérﬂtﬁie‘écﬂ%ra%é’é'@rk n‘?é)%ialo%riivgd%%ta""ﬁgﬁgr%gr fuﬁBﬁéﬁnt
personalization i s performed using the tool sets provided by the user
cont ent per soviHEh iatheosursyayes thel ReyWondsiinttiee aategony bethsirdncideacs irlfheand t he

managenent s SREuR ARG ERd R AR nd P BB aio iR et BTen 15

system 17. Ouee kefeel Resftegatizey €a¢H BobianeRERRIMY SMaiIé a8, e tHeamdRE 18,
the systemkernel will be activated at a pre-determned tinme interval to

retrieve the8¥ANECHEOSHARI profile fromthe database 19, and to generate
hi s uni que and private personalised publication automatically. The

activation of ; o) I i jan ssing is
preferably C()Bf}{%'%,rﬁ%a?@gb%ﬁéé%%eié;r#gﬁi n ng‘ﬁ%’ﬁ?é‘?,ggﬁ C%#gg%ﬂﬁ%{%{of twar e
subsyst em us edabzedrendislestaredirtotvapieus therines aDoommey s withih BacRaflester ng t o
Fi gures ribe the inventjon in conceptual terms. Then,

to 6 ill d .
with ref ipeﬁ@%é¥ gglﬁivt\fﬁq@@ggsg?ﬁ agrole By @ Mmemte iR aenergespeddacumendr | yvi ng

the inventioguushAfes FWWhit @gs@ps. 25 Specifically, referring to Fig: 2, a
profile of a certain user (e.g. stored in the database 19) is shown

schematically to include three topics, "pewter", "chandeliers" and
"carpentry". THigcompiateadhe rentent peaagssingrsteps in thivsysteor. the topic
"pewter”. The record includes a nane 30, a set 32 of keywords. The record

furth 30 i . y . 4 . i on.

ot erencas. of T GRBUPBEIR! odTRE ddoesdif sidtONTRA ol Blealiff b ddlyere

]Icoc?':]i on re}‘ eaéah(reader[s (us€rsd 1?3. FoEsEhﬂlQ{iW, Snlz'gnfel .m?ﬁrmat@ shEF\lhﬁ. N?ﬂ'@éd
rther ipcludes a .se . system paraneters 40, In this exanple, this

ol udes 4BCLTERTNG 188 nllicSiies Tedars B @ RrAVIdeHONEN B ol SRAGRl (A

h hold. F i [Ia TR S

thresho Qktd 72 tREMH %ﬁlﬁ;ﬁ’d@?ﬁ%r%mghghza@lo‘n Nﬁ@%@oﬁsﬁ%ﬁeﬁﬂ%@% set

&
32 of keywords 5 in boxo_ es of sone of t documen ox 37.
The full texthg grey boyrdris eglledthreuseraforteriszerdonalizativn systenht Bactredséms

shown i n box .42 i, | edi.ted by the user to filter out, portions of
he document 3 CARCHdRABILaYE Wit pek SRt pattonatai S PBR A 1 ¢ he
set 32 of keyfihdsaridlott medife¥heTrenbrd tBpRRY) 12 thatusesesh dOsamRelriatatail
ranked |ist of keywords 46, each 1 o associated with a wei ght éshown on the

right haf@ sib@owsThogyatem 1Tstoreaikem iniasdatabassd ot be systeaml gdvaher ers 40
constitute a;suyniad hBGatbAs Ahrdehilht software subsystem to generate the

personal profiles stored in the database 19 from the user’s interaction with the

tools.

Once the personal profiles are defined, the system 17 interacts with, and

25 influences or controls, the system kernel 9. Thus, in respect of that user, the
kernel operates on the basis of the respective profile (or one of the plural
profiles) of the user. In effect, it operates as above, but using the user’s profile
to replace (or supplement) the pre-set profile discussed above.

Content personalization is defined as a process providing each reader with a
. 30 set of {ool sets that gives him ability to define, to create, to update and to



profile for the topic "pewter", which is what the kernel 9 uses to anal yse
the conpatibility of database itens with the topic. Since the geider &EBoppsof
the su ry portion 44 is automatic, the user is not required to understand
the 15 concept of weighting. Fig. 3 illustrates the user personalization
pfocess (user content personalisation system UCPS) for each of the sane
user's three topics. As explained above, the three topics are associ ated
with a respecemovesus pgsorBprofl@2THu$ ikthevorldSeedbackspes foveactelisélito
docunent s 37,.1%7 2@7 and a éo respective set of system paraneters 40, 140,
240. The ucpEeHbtBedFescpniant pardanalvationsysiem 16abagiiis sniqrrIARg t hi s

i nformation. ; jned Of - Usi ; i nf.ormati on
to generate tpﬁgﬁgminﬁ?ﬁp@r ﬁ%@ﬁq@ﬁﬂiﬁ%sfgdﬁﬂ gﬁﬁggé ﬁ%&@c‘%@ﬂéﬁﬁ% 4 shows
how t he ker nglersonalizatioheargdesciiledsimaetail beldvwn RreféraBly, deciaseribed bERsH,

ar w17 o s Qi ebeter <5hel o e used py e fog? Eanient RetsbaTEAaD Yok ne

9. In step 2 1he Keniel thd ResesagofifeidlicacAabaliasgurkty EfeRt of i1 e for the
user, based on the three topics. The kernel uses the 'summary portions of

the profile, ResSeRAIZAHPAOIPEESSHULh topic a rel evance index (e.g. a sum over
the 30 keywords of the topic of product of the weightings for that keyword

0 th L ¢ . . i . d i

the 2 1 F oY SRR ef bo BEISRM ferstinblledd B BRERBE infialt RBetTRT.”

i Indexdi s belhmrfdnmsoca:tregntrd neresnajllmﬁshdﬂ\ d][c;mttb!imtﬂlcét@;hilelirhtegdﬂt@enﬂ@ﬁie@%, is
aced in_.the " nted tray’" i.e. effective del et e romthe system

gs far adOt hgmdﬁg'\é?'qur%%}fﬂfﬁsréer)e% 'F’fg\‘s Bﬁwaheaﬁ%m@aﬁabﬁ@e d@cmﬁ@ﬁ?n{s
laced in th Latign i gt gt : i i r

Rhich the raloyaoaealigis Porpmins ASBIE (bishis BRoVIdaPEy ia Bep O ffieht

rel evance i n@sxsonaligptioe sysient A¥ e Jdei intesactinrebétwetn uddss d Stdrat thiehgsezor t i ng

content procoelath PEERRIABANEN SHRIT Z7 Al¥ oBletneBi S ki tctisooRaBHd t hei

use is opti Omﬂédageﬁénﬁmé@@uwX%ni aAm Pl Wer DonidiTpersoriisatibhed bg' ow

with reference to figures 19 to 2 Fi ? 5 illustrates schematically th
profile Updad¥siedddsOngmthapersosaiprefile kasibeen ceagied forttbetraadenps cthe

"pewter" is 1 |_ai ned i %tﬁi. | ow) . by .updat, ng
t he set of d%@g%e%ﬁ? gﬁ i V‘glrllggt gs%ae;a )éagcﬂ)%ege‘%eﬁp&% o"he?rgte?\f"‘b 69#?? l%geitlae
0.32). This wsddsipegsarsdprofiie fldaPthd database 1@xphaitoe@needtewis ThRue arfd t hen
a step 55 of g.en rati n% F\ rdevi sed version of the summary portion 44 for the
profile. private personalised publication automatically. The activation of the system
kernel for content personalization processing is preferably controlled by the
20 same integration and management software subsystem used by the user

content personalization system 17.

Referring to Figures 2 to 6, we will describe the invention in conceptual terms.
Then, with reference to Figures 7 to 17 we will describe the processes
underlying the invention using flow diagrams.

25  Specifically, referring to Fig. 2, a profile of a certain user (e.g. stored in the
database 19) is shown schematically to include three topics, “pewter”,
“chandeliers” and “carpentry”. Fig. 2 shows the structure of the record for the
topic “pewter”.

The record includes a name 30, a set 32 of keywords. The record further
30 includes one or more full text documents 34 or location references of such

documents, and one or more free text documents 36 or location references of



Fig. 6 shows a process in which a user updates his profile, using the new
document)s sorted by the kernel itself. As explained with reference frg 0%.
4; a 20’set of new docunments is sorted into the three trays 51, 52, 53
based on the present profile. Docunents relevant to none of the user's
existing topics are discarded to the unwanted tray 54. In a step. 1, the
user 18 selects docunents, fromthe tray for a given topic, to irrprove the

file for t | \
profile for tdigh dddRinfentEOTHEXSEBM urthe: 138‘«}00!%@8%& Qlfgg)}g@&g)p% %’r"e updatl ng

tray 51 to add to the set of docunments 37 own I'n
illustrated ilntisgxamnly, thireinlustescacaiegdrizet thre¥haldya tlusterttoreshotar end a

detail ed disc an. of neration and updating of the profiles, using
the UCPS t ool™ glﬁgraarlzerthieﬁlngg 8 2005 11 Topic Creation Each topic can be

created and mani pul ated by a set of topic tools. They are the Create,

Updat e, Skew, FdVEhQ%akB@ﬁ@Xpla@@doReWQ mﬁst%t@ats%mé bf fHld éé/t'%zr r9
defi ne newt0p| cs of interests. tOpIC nane can be a si ng e Wor or a

short phrasenRXI3®, gnd; tles ebseme of the AppgMRBtAWOrRRK 37.rEe tutexidbeunent ﬁ
dfull t t T
orocess i s oG B tesd d8ulmetiy boldind HeSSholld Fiadk 42 ani s (o

define a Pewdpd)lpnatly editad bp tlﬁéubertmﬁm” omportibrst@‘nhéﬁdgerr@hwaﬂh:cﬁﬁ?]é
entities for ste nyal |y removes_unwanted parts of the
docurents; 1 (OSBAIPIEARE T3 FISHAL. [he GEFENEHE LR STH SO TR Erds iyiiene
system par a”ﬁé)@trs%owm|n'51§&94§5|sh%e@5tb|g%n'é9at%h£rér@<%6%3g%?ﬁ%y\ﬁ% ach step

66 he feeds in the data derived in step 6 In step éeasm
in; in sf@ps aggociatedwibrer weight ($lovpr oodse rlQBt bae@sl@iegtnfr@)&w)déherrabbeld

Reader s ar o 3P| Saancibeyarsdy PefamBRITF caRulE areERY BPtonete: as

full text doguomistfer thedtobie®enast’, Wﬁféﬂhﬂgfwrﬁat tAMOdbfrict BtuLR tBahal hge
change of spellings, granmatical correction, change of words, 20 phrases,

sentences, p&CAYAIHYY 6f databarsdiemuwith teatorientiase theigeaseatiopafs eon i's
f d
s 6o b3S pman pA0R 408 dutorhafo RIRRT IS fof reidfieb® Spefiuahdindy.

suppl emrenbed Cﬂncbptscbfe.pe@ﬂ]tmg selecting a topic to be updated, and step 72
of changing the entities for that topic in the database 19. Steps 65 to 70

of Fig. 7 25Far t hep perforned again,. Skew Readzrs are allowed to
re-train the égce% ”i“ﬁﬁ {)e&pt}"@ U5Pr & izgHon RIRESSadUSerganterlyt docunent s,
free text dOfﬁé‘ﬁ?dHaﬁnsQﬂo@%b@t@n?M@PBF‘%rté%théf thelead dsérss WQ%BB iESrAs

fine-tuning of an existing t0ﬁ|c relative to other existing toplcs such
t hat docunenexpiaiagd abeve.dhed mﬂOpl@taramaoatamdswnth\mrespeshvmgetsipu cs will

not be droppedsi 859 RhblGrdd o fAEpaBRIIEQUST RUERNE 3935350 %
20 respective set of system parameters 40, 140, 240. The UCPS tools 50
explained below are used to input or modify this information. Then there is a
step explained above of using the information to generate the summary
portion 44, 144, 244 for each topic.

Figure 4 shows how the kernel 9 uses the profile summaries to sort

25 documents. Each topic is associated with a box 51, 52, 53. A set of new
documents (e.g. drawn from sources 1, 2, 3 on Fig. 1), are passed in step 1 to
the kernel 9. In step 2 the kernel 9 accesses within database 19 the profile for
the user, based on the three topics. The kernel uses the summary portions of
the profile, to determine for each topic a relevance index (e.g. a sum over the

30 keywords of the topic of product of the weightings for that keyword in the
summary portion for the topic, with the occurrence of the keyword in the



2 1 FEB 2005 12 skewed topic. Skewing is also useful to re-train the

exi sti ng topi cs. Skew operation is perfornmed across nulti.ple topilkct FEBt 0%
single existing topic. The flowhart is shown in Fig. 9. In steps 73, 74
(this pair of -steps is perforned repeatedly) a trained topic is sel ected,
anhd within that selected topic, entities 5 are selected. The total set of
selected entities is edited in step 75. Ajopic to be skewed is selected in

step 76, and any changes to its entities are nade. In step 77 the skew tool
i s sel ected, dpsdmam).efny dosgment faravhishite relevrnaskioved is balow thenbi ned wit h

th | ect ed it d i CS.,i t 78. St 67,
68, 00 and 76 feshOR S5 (HRERSE R et Beltimant
repeated. Antewadgl @ei sffettvaly deleesthirbeathe\syisterfri 8k fakGs tHatf @sémig t opi c
"pewter" described in get ai | above, and having entities 32, 37, 40 (shown

in Fig. 5) i<o8ceied)ukpngthesdarumests; dhe dpeninentisaranerdin tesbaodi dand

docunent s523 ?é‘é’si)dé%& W8 #ar - OR t ool 80)
and the trai E;I ng )rég[\)lg@sent ieﬁgggﬁt\}e%@pgopg@ﬁé%ﬁe '%%’ag-rggqpﬁﬁygappl ied to
15 gener at e dighesigdf thopedopicavomghizhrtbe irsledascarimaiex id4boMe tige cafdgatices are
allowed to crﬁgﬁt Q%W topic by conmbining two or nore existing topics.

Readers can "of or full contents of the selected existing topics
for nmerging. Merged topics will elimnate noisy 20 words/| sentences within

the existing NatpitRat theGARIN@IRFiCal Aas SRPRIBHANAE cH iRt 9BIdF thaRbAbI Y. | |
be distinct fromthe existing topics. It has the simlar effects of skew ng

except that ilthecotar eantenhevpaassing subsystenas dft haverrativegnarmployedi st i ng

2w exi Ot nreBsSRAER el opflyTa g ekl Bllohedttilse Pkt Susteins b 26 s,
In step 83 adescrbed elat with refgrence $o fighest ®@to 2nd the entities for that

keyword are tailored in step 84. Steps 83 and 84 may be repeated if it is
desired to .ge. one, or nore further topics. In step 85 the entities for
al | sel ected t'&p? @'&SHP&SC%% tﬁaWﬁh%chﬁﬁ%G'pga@o‘h@cﬁés-t UsRreRIqfE’), in
step the set yafh Rkt RSth@aBBIcAHaUEM i ' ' ; ol ,
and then the 30 prgces?s55 ig c‘gféglitéég l%ﬂ?@%@&#ﬁ?E?g&é;‘é?tse{k?bééﬁgﬁ;frpggtfaﬂw,
70). A schembelawkeanptating thehset afdagumants 37 Ringl thexatederissatiprshold and

chandel i gtcs tQRI C r onbi ni n ted entities fromeach
o mew!Bys (BRE.1818 A 00 Rl 3BT BBL A Shad Bale ool
50 i s appliedhelr@ld teeda bieg wbﬂgege@ﬁngtaprdmsywe&s@n&ﬁ%@rsgfrirhgry

"hone-1 anp” having a sunmary portion 344. Renove: Readers are allowed to

remove redund@riorbf4 desinetrielist ed topics fromtheir personal profile. The
trai ning keywords, full text docunents :

Fig. 6 shows a process in which a user updates his profile, using the new

documents sorted by the kernel itself. As explained with reference to Fig. 4, a
20 set of new documents is sorted into the three trays 51, 52, 53 based on the

present profile. Documents relevant to none of the user’s existing topics are

discarded to the unwanted tray 54.

In a step 1, the user 18 selects documents, from the tray for a given topic, to
improve the profile for that topic. For example, he may select documents from

25 the tray 51 to add to the set of documents 37 (shown in Fig. 5). The updating
illustrated in Fig 6 may then be carried out. '

We now turn to a more detailed discussion of the generation and updating of
the profiles, using the UCPS tools 50.



5 and free text docunents are renoved. The flow diagramis shown in Fig.

13. It includes step 91 of selecting an existing topic, step 92 o?-ﬁgkéi

t he top”c renove tool, step 93 of supplying the nanme of the sel ected d@@
to the renove tool, step 94 of the renove tool accepting the nane, and step
95 of the renove tool renoving the topic.110 Renane: Readers can al ways
rename their own topics. Topics of duplicated nanes are not allowed. Renane
wi |l not change the topic training content. Renane will retain all existing
trai ning keyword, full text docunents and free text documents. The fl ow

di agram i s shiopiciGresiion 14. It includes steps 96 of selecting a topic,
step 97 of selecting a new nane (both these 15 steps nmay be perforned by

the user nerely c al l step 98 of calli the reppve tool, step 99
of supplying the ﬁ%%@“o i)(’f%' ﬁ%"?&l%@%&&% ey g o pSt Qhigpicli98isf t he
remove tool anegpiietiettreardrBpddtd, Skaw, MRlgoIREMBYE ¥MRMReAAL. T epl aci ng
the old topic nanme by the new one. Differences between Update, Skew and

Merge tools 20 Updat eSkewiver geAct on a single existingAct on a single:
exi st i ngCPeafee&t®ew t dpPEOVS peadersip define mey iopiaspolidalarestas AMapit pamsi ng

keywor ds; Mai nly, B@?@né‘lgwgdcﬁef ’s'}l]c%rgbﬁfatse‘?‘r\ﬂlhilé %8s tcfé(étgb',l Jraihﬁ@t}l@eg{; OJIchéee

textfull text and tTree textdocunen onmdocunents Trom exi s C hts
from exi sti ndesa taxhadbcementoane fill teapdosumentsi cart e iriput.e Toplct iopradsedvi t hi n
t he internal egvirr onnent . envi ronnent . 005 14 nor a Mpjor activity

2.1 FE a) (
r activity (FERYION-+ The PIRIESSJR SPHWPdOi"Jrf@B%-rZ{aisﬁRjﬁglth%Hﬁ%mdlcgl#éﬁe
ot her rel evanhaené Sdrmdtd 886i5S a Wi ié;hﬁsﬁé@?ggrg%\t@%ge iéa‘ayvitégﬁysérr% quite

simlar. The Gaphical User Interface wll I'nformation
about ot ABr egllecisrentitiesifesit; ibustem 6% hennhaeuaky fengoeed unwantedrparts/ofthds,

Used, it 1 oc el FahHgs BT fishSs Blargnadie Enufien By Shing B Gstem” "

new nodi fi ed reacRRErsOln SRS RO Bam hFrthé eHRY dRdatioPtbel in 12 66 ARbEGS User
Interface will be showed wth information about other existing topics)

t oget her wi t AN ¢ data derivgyl Enstep 84, instepdAdheddCPEuIgadsdiin; imeteps 68 toext
docunents. Falnl=Te ; tey LSt [.cs. ~\hen
used, it foclikli/{soeéé rl(];n crteﬁaet(:) ?%§E§5&5¥€%|é?§aﬁ Er%fjbgeﬁ@p %8%@8%5}@%%?@{&“5@

t opi cs. The @ appheraritiblydne somendrgelt.wi |l be showed with only information
about other existing topics. Mist select part or whole part of any existing
topics. W now turn to mani pul ations of the entities thensel ves. These

met hods are tor exﬁ@@cﬂ&sid?esatllsﬁl_each)%o@‘)gthe%xa%t LontspY WPfHE training.

Mani pul ati on Each keyword can be manipul ated by a set of keyword too
They are the Keypiords,Uptdexd dactnReteasd fegedteat docurnestst diledificatidn cah er ence

form of st nolBRiksFEREES aPefafe: farTente Bitnglen cligrder ofds or &
phrase, goch phrases, sentences, paragraphs or the whole document content. Update
operation is performed within a single topic. The process is illustrated in Fig.
8. Steps 62, 63, 64 of Fig. 2 (which set the topic in the first place) are
supplemented with step 71 of selecting a topic to be updated, and step 72 of
changing the entities for that topic in the database 19. Steps 65 to 70 of Fig. 7
25  are then performed again.

Skew: Readers are allowed to re-train the existing topic by subsets of

keywords, full text documents, free text documents of other existing topics.

Skewing is useful for fine-tuning of an existing topic relative to other existing
30 topics such that documents that were originally strayed across two existing

topics will not be dropped into either of the ambiguous ones but on the newly



10 that they represent the nost wanted entities in the personalized 21
FFB 200% 15 docunents. In step 102 a user selects a topic, in ste éQ%BHW%
user cal/l s the keyword input tool, in step 104 the UCPS displ ays th

exi sting keywords for the selected topic, in step 105 the user adds extra
keywords, in step 1060 the UCPS accepts tie nodified list, and in steps

1070 and 5 1 erfor respective.s of. re-eval yating rank
val ues for t%28W8§%P§3W896§18 ﬁ@\ﬂe MP?‘@L”%?"Q&@?W&?@W These
| ast steps afo@e&étfcﬁ“ﬁks'p’éﬁdfrﬁé&ﬁaérb@é mmﬁlplerteﬁe§$nt55a ﬁﬁ@’eaéﬂ%ga V& The

Update: Readers are allowed to nodify t eeX|st|ng i St of kéywords i1n the

fﬁr m of si gg:clé’V‘EhQFtl@ﬁth)‘ Fien®i Hastepn 7@{ |7§| (thjs @aFmjisteps waredformeda 10
Mo t
iy ases otc "PESHEA EPaNEH TSI Selelielh By yitin SRR e Mo i e e |

keywor ds $§oolar¢ seetdd) 7he tdiel d4EREsdiesddgstitidaes @xiteti iimgtdreyHvon @spit &6 t hat

tool (step 108 t he, user i.fies these keywords (step 10g) and then steps
1060, 1070) Keyyed @a?@‘?‘é&gd“ steps 7@ @1dhang ghangrsto SNl mpdadsy s

e fear 1ot ot ZTUNE Sk 831 BNl Andb IndEMRE th At 10 hERKCHED ' M

user calls the renove keywords to di sp ays t
exi sting keywoegonfined mithsbk selaaied eptlttes ()ﬁtmepotm&rmelecﬂeel topies in step/€8. sone

of the keyworgs ep,1 t hen., ste 1060, 1070, 1080 formed as
Oxpl o1 ned ancuaes B Be eg ba A coisle il b 2o G iR O RS

document 1gan regeafaal AUl ilaftblBYs 8he®h s‘éﬁefﬁd’nbaﬁ)ﬁ‘ﬁ Fgownﬁ@ke freolopic They are
t he I nput, Update and Renove, and are expl ained below wth reference to

Fig. 16. | npbewteRcgdgseribeg in datahabave andchpavingeytitiend2h36f 4@ hawvreiss and

Coprosent T ogiarge leletiSing BEERRhee B8 bl AR Eat Bl A Cop e
Readers can idogutenss @8Myaraiskdywdrds @8R f@ﬂﬂh@@bg;@ﬁryﬂ@pﬁv trhe.skBaedel socan

i nput URL pointi g to full text docunents ocuments wi |l be downl oaded
and stored i @t F‘ dralgiagem (reResenting sians 8028, 5937 0pare thepsappliegtorEa zoos

igzzggg 1%27%6%@5%88@%8?@ anﬁﬂi’gg%) ’iq@anf?gf.gg%l.uw[‘%#af%?t eRgZder s are all owed

to nodify the existing sentences and paragraphs of docunents to reflect
nore current interests or performb5 correction in the original input.
Modi fication can be done by docunent to include changes in word spellings,

rammt i cal ction C|n t he whol e
Qocument _con PS¢ SRS T8 a2l R A BRTRITE bl FRTRLYPE sb8rent <
poi nted by t eoreeyxistily twpids. bRedouml emdesk F@nd of bpfldcdritéMtstdiens yeledted The
ol d docunents pointed by 10 the old URL w be renoved fromthe system

per manent | y. €¥ thtQB§S§Pen@®Q'”SOMe@G§ topigs, wil giminate npisy2080 .
correspogéll ngvcfr@%%%?&é 'sXm'dﬂn?Ir\ €§|s§]ﬂ§’toﬂ19gena%ﬁ%ﬂ1mﬂ I&P@Qneréfy 1080 in |

Fig. Renove: ers are a 0 renove ocunenis and
URL. unique topic, which will be distinct from the existing topics. It has the similar

effects of skewing except that it creates a new topic, instead of operating on
an existing topic in skewing operation. This operation is shown in Fig. 11. In
step 81 a new existing topic is defined, and a new name is selected in step
25 82, In step 83 a second existing topic is selected, and the entities for that.
keyword are tailored in step 84. Steps 83 and 84 may be repeated if it is
desired to merge one or more further topics. In step 85 the entities for all
selected topics are combined, in step 86 a combine tool is called, in step the
set of entities generated in step 87 is fed to the combine tool, and then the
30 process 55 is carried out as in Fig. 7 (steps 67, 68, 69, 70). A schematic
example of this is given in Fig. 12, the carpentry and chandeliers topics are

merged, by combining selected entities from each with new system



The docunents downl oaded because of these URL will also be rerrlnve§i11§EBm5
pernanegtly. The steps are 202, 210, 211, 212, 2060, 2070, 2080
correspandi ng respectively to steps 102) 110, 111, 112, 1060, 1070, 1080 in
Fig. 15 4. Free Text Docunent Manipulation As illustrated in Fig. 17, each
free text docunment can be mani pul at ed Zong% a set of free text docunent
tools. They are the Input, Update and Re e. Input: Readers can input URL
poi nting to frasameters Hidkc(stem8S). THeembrgeetdot 80 islapphed)tfsllowed byeraining

downl oaded, ract .their ASCIh L,x%ﬁgortions“ and stored the ASCII| texts

into the systm© REHEE2 JEW RIP lamRhaiRg asMBateRcdieR It s. The
steps are 302, 303, 304, 305, 3060, 25 3070, 3080 corresponding

respectivel y Remsi@ps 1R&addi8%re Jagé}rveaQﬁweﬁa@@@re&@ﬂ@antg&%‘?siﬂtferg%}gd15'

Update: Readers are allowed to nodify the existing sentences and paragraphs
of the downl deRid frgse thrihpersooat profitect The tradning keyworst fulbiext documehts

renove nokses, . d_docunents... Modification can be C es
o wor d sbel EragEee A SRLARAR ol IR T e piieed asiownant e 5?2065
17 par agr aphsnetides $tep $1 epseclacingdan exaling t3pR, sBd%2 3068 in@ M ioprd80
correspondi ng respectively to steps, 102, %07, 108, 109, 1060, 1070, 1080 of
Fig. 15. Reag%mvééﬁcﬂaﬁ&%? ga0f suprlyingithe masee pbthe sriectsd topicjoithe ed by t he

new 5 URL W l.bmd& ‘ [ the, syst The
o d docurent < er e 28 BOA T8 of i GeFSle oo Bl Sihistits i, T Sl

per manent | y. thkeemoee tRladerowiray theabpmwed t o renove the URL. The docunents
downl oaded because of these URL will also be renoved permanently. The 10

steps are,30 310,. 31 312, 3060, 3070, 3080, corresponding respectively
to I[s)t eps?(iOZ%ef?%?e‘lllé%q_ald}e,rsf@@d’ﬁwfbsi&?ﬁ%% ¢IhowNgories. dﬂ@%}‘s?ém
Par amet er Defdupiitated rfan$e ars h@@alﬁﬁ@éﬂ.SRéhsmenﬁﬂlmkﬁénﬁé@h@g?q’l@giﬁgﬂgt ed

by a set of system paraneter tools. They are Set, Reset, Rec faul t
il lustrated icRNtgny. Renange wilketainriberdsiing lainw keywershfuldtexhtioesmentsst eps

401 of sel ecty S di spl.ayi.ng . existing

t hreshol ds, ?tnggr%%%xgﬁbgﬁggbgsé%u@%wy%éﬁgisgﬁips'ﬁcﬁ'gs1éng'@ S4040 of

the UCPS accefrpsn@p bheeclkenting aedplchsep®t d5seldbtindrasriv nRerd®bth gider est ore

t he pres%_vglc ues. Preset _val ues e the | atest val ues used by system
urin

;
kernel d QRSB DS RE LAY Dy e HseTwsElY conceptually), step 98 of calling
the remove tool, step 99 of supplying the name of the selected topic to the

tool, step 100 of the remove tool accepting the name and step 101 of the

remove tool replacing the old topic name by the new one.
Differences between Update, Skew and Merge tools

20

Update Skew Merge

Act on a single existing | Act on a single existing | Create a new topic.
topic. topic.

Mainly using keywords, | Mainly using keywords, | Mainly using keywords,

full text and free text full text and free text full text and free text
documents from documents from existing | documents from existing
external environment. topics within the internal | topics within the internal

environment. environment.
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Each keyword can be manipulated by a set of keyword tools. They are

the Input, Update and Remove, and are illustrated with reference to Fig. 15

e Input:

Readers are allowed to input a list of keywords, in the form of

single English word, combination of single English words or a phrase, such

that they represent the most wanted entities in the personalized

nore sets of documents of a given cluster
havi ng a certain nutua

ity)



15 set 5111 in Fig. 19 (each associated with cluster 511 and having a
mut ual §i mlarity above a certain level) are used to produce a 2 1"FEB 2005
mul ti dodunent sumrary "Pewter is on high demand”. If a user decides that
t he docunent 51113 (with title "Online auction for Golden M| ennium Dragon
Plaque™) is of interest, he can indicate his interest 20 (as indicated in
step 1 ). Inthis case, as indicated in Fq%. 20, the user is shown a

y

summary 51113a qf the docunent ener at ed t he summarisation tool). If,
based on summraoglﬂ‘f%s,- A sten L4 adiser gelecthatopineinaiep hédttheuisef calls

sufficient inte : f.or, i C nt 51113 to be

di spl ayed) as Sfligesm%e){v?]@rgﬁgﬁug‘@léllﬁﬁtsﬁée& ﬁ%‘g%ﬁ:ﬁg’ fﬁg@?}ﬁ% ?Naa%d
summari zat i on akeywotdst fioe timbgleptesisioplcs irc stebetls MearRFSidee SURSKERIRIs14-
O her possible te ies are presently djsclosed at

t mni t | (
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or each topic; $tepslt0860, 6v0pteikard cayriedl s asan@itbined bbevat | east one
associ at ed keyword and text docunent. 2. A nethod according to Caiml

wh [ id.t d t [ t | t e first t d t
Consi Sti 48 o y BT B RGAPraa S eUoten e Ferpla i SXetEBRhRHKORUER: o1 ng

both text and apfibesep 102 thelLsérealisthbirkmovealewre 1&d) (Sepef /) @ the
filter operati n!g on at least the text portion of the second text docunent.

20 3. A nethod "E€S dispipysdhelexisting kaywants fordhe setadted tanie a(stég €11) thee of
(1) an image fil&: rbhdved SniE8s Hd ReyRorbik!beep 158%@% ti'n'el'les'teps 1060,

1070, 1080 are performed as explained above.
20 3. Full Text Document Manipulation

Each full text document can be manipulated by a set of full text

document tools. They are the Input, Update and Remove, and are explained
below with reference to Fig. 16. '

e Input: Readers are allowed to input any length of sentences and
25 paragraphs, per full text document, constituting sufficient knowledge to
represent readers’ intended interests and needs for a particular topic.
Readers can input as many as full text documents as possible. Readers
can input URL pointing to full text documents. The documents will be
downloaded and stored into the system. The steps are 202, 203, 204, 205,



4. A nethod according to CQaiml, CQaim2 or Caim3 in which, in_said step
of enplaqying said software tool, the user inputs at |east one sai d } ELB 205
docunent). 2 1 FEB 2005 22 5. A nethod according to any preceding claim
in which, in said step of enploying said software tool, the user inputs a

| ocation of at |east one said text docuneqg, and an application program

~operated by the v zj(gown @g the at | eash one text docunent from t-he

| ocation, such g@%h?@ I‘?r%dng _iﬁo'@feﬁﬁ)‘?ﬂdj’?ﬂé‘?ﬁﬁe@ﬁv%‘%‘?é@ﬂs interface. 6. A
met hod accor di ngoRoCBMYOL1 65 @600 (FARAR 1 D8HHH P@.H?? or each topic
describes a focused information interest or need of the user. 10 7. A

nmet hod according to any preceding claimin which each of the keywords is
one of (i) a i %@Id@teiat Readeisargudigweddodnodify thesexistirty sertenceandi ngl e

t [ 1 h .. 8. A et had ording, to an
g?eg;gi nga(r:]?g?gﬁaﬂrgﬁng%ﬂgb%cé%ﬁgtsipﬁq&aﬁﬁgﬁt e ‘6‘?{?%” O'Bteg%??tﬁ&f :’ﬂ r'I“eas%/ one
of the operati ogsrrettidn in tieesriging,inpitl )Me@fastidifcad beidoneBPéSERent fov)

removing and (v) renaming the topics. 9. A method according to any
precedi ng cl ai mnatderharggsdinweidssnealingsd gramaiaticalocqreadtionrn sentarmwes one of

t he operations | t {4 ] (i 11L),regovin
keywords. 10: Aahgﬁ]a)ro%é%@b%rdé?%gag:g{g)éﬂé%%g%f:gg%glggf"ﬁr{emépei gggﬁ?% tool s
i ncl ude tool s toapelsmedit #e URLStFulhexbliotiveeniassihicarsy tie iew URWDWII beg,
(ii) updating aBd %ii re v'%)n%iltext docunents. 25 2 ~F E s 2005 23 11.
A net hod accor dPRY Q:?Jéﬁiya’gfé Ee Ko dhesustem. whine rldgestmentsgointediver
conpri segpfor e I VB i i ter
bei ng fo?ocontrgﬁ]?ﬁgpﬁﬁe@grdgggi? ng (r) gﬁ%&ﬁgﬁp@%gﬂ%@éﬁw gvg':et%tgﬁ ?e@ 5
12. A met hod ac@82@07g208, 209 20601 26y 2080 chrespanding nespabivelydbsteps

perform at |eas neof p [ of . (.) Setfing and (ii) resetting
sai d par amet ersﬁogr ’??gtlﬁé:?‘r?g gggé g@fodrflé)[f}br'é Fﬁ% f&lfl i) previous val ues or
(iv) default values. 10 13. A conputer-inplenented nethod of generating a

user personald sRénidJd: Reh@Ersire evNadolEhR Ve thEvHEE REELSRAR 45d DRI he
steps of: (a) establi shlqn;g comuni cation with a server; (b) enploying at
e

| east one sof t wdhe dasymesiedawetpasied becatisevalithese YRlewiitalsabpaeaovad
profil e By | nPURLEgNRN A ralidp 0GRl bbS, AT G, 2680 20, S as0ct at ed

wth at |'east t
corresponding respectively to steps 102, 110, 111, 112, 1060, 1070, 1080

in Fig. 15

4. Free Text Document Manipulation

As illustrated in Fig. 17, each free text document can be manipulated -
20 by a set of free text document tools. They are the Input, Update and Remove.

¢ Input: Readers can input URL pointing to free text documents. The
free text documents will be downloaded, abstract their ASCII text portions,
and stored the ASCII texts into the system. Readers are allowed to view
the downloaded documents. The steps are 302, 303, 304, 305, 3060,
25 3070, 3080 corresponding respectively to steps 102, 103, 104, 105, 1060,
1070, 1080 of Fig.15.

» Update: Readers are allowed to modify the existing sentences and
paragraphs of the downloaded documents to reflect current interests better
or to remove noises in the downloaded documents. Modification can be

30 changes in word spellings, grammatical correction in sentences and



(c) enploying processing software operated by the server to generate, for
each topic; a filter for processing files based on the respectiv&{rélggt
data; ( enpl oyi ng conbi nati on software operated by the server t 2005
conbine the input data fromat |east two of the topics; and the processing
software to generate a new filter based on_the conbined input data. 14. A
nmet hod according to Caim 13 wherein the hew filter repl aces an existi-ng

filter. 25 Z pafdPapR9et@AhkbstePs ad B0d, 30ZB0H, 309t 306H adawal Jodoer ei n the
new filter supplenments the existing filters. 16. A nethod according to any
precedi ng cl ai W%@?@@W'BQF@S%QWGE’V@&%@% AB2 t. P8 dRRUMPEG 110, W0BR a
server is perfopppgh Qg a user enploying a HITP browser operated by a first
conput er systen) the server conprising an HTTP server application program
operated by a second conputer system 10 17. A nethod of processing a
plurality of fi Readers canlatssbeditthet URLndireedextrddaudierds poetied ayithg natw | east

"ol evanceSor cabki Ti1E5s oS, ebedeBrand e Rl i ol 0

conparing each Hbtementdpsifeed by HféolgqmﬁLWIl%%ﬁfo%GEfrdrﬁQhé Egﬁgn?” the

basis of the processing paraneter. 18. met hod according to I'm11 and

Clai m 17 in whi eAfMaaerthbar aneters include at | east one processing
parameter; said step of conparing each file with the filter includes

deriving a 20 n L.cal nce.i.nd of the file to_the respective
topic, and for ggﬁé\ge.f%%gé\??rlggq{gtﬂlgwpgﬁg\;ggpgeéﬁ?%lre k?gchﬂ%r"%? han said
processi ng par adewvaloadddcbdddugei oF tAeSE BFROWHIQINE bENERIVEE bdrhahBAtly. The
respective topic, 2 1 FEB 2005 25 nmet hod according to Claim18, in

19. A
whi ch thd0f i | esStepe &iRi3U7. 8. Pl et c08PaPlrB 3084, costespending@ processi ng
parameter are tranEmibdgdostedd F02SPI0, 111, 112, 1060, 1070, 1080 in Fig. 15.

5 System Parameter Definition & Selection

Each system parameter can be manipulated by a set of system
parameter tools. They are Set, Reset, Recall and Default illustrated in Fig.
15 18.

o Set: Readers can set threshold values in steps 401 of selecting the
set tool, 402 of the UCPS displaying the existing thresholds, step 403 of
the user supplying new thresholds and step 4040 of the UCPS accepting
the modified thresholds.

20 e« Reset: Readers can restore the preset values. Preset values are the
latest values used by system kernel during content personalization. Reset
operation can be done at individual parameter or group of parameters. The
steps are 411 of calls the parameter reset tool, step 412 of displaying
existing parameters, 413 of deciding which parameters to reset, followed

25 by step 4040 as explained above. '

e Recall: Readers can request system to present the last preset values
for reuse. Recalled values are used by system for content personalization
in the past. Reset opefation can be done at individual parameter or group
of parameters. The steps are 421 of calling the parameter recall tool, 422



5 20. A nethod according to Caim18 wherein the said user can instruct the
server to cache any files for which the rel evance paraneter is ab?YeFOEP?UUS
processi'ng parameter until it is needed by the said user. 21. A nethot
according to any of Claims 1 to 20 which is performed at 10 predeternined
time intervals. 22. A conputer apparatus arranged for communication with at
| east one user, the apparatus conpri si Pgl:18)nehsoftvx/?rfa tool controllable by
the user to genergte a personal 15 profile, the profile conprising one or
nore topi cs, gan8¥ st "tné?jsﬂ\lﬁt/'ﬁ‘gtwtmg valees 1433 @f thatuses detidingwhishvior d

and at | east On?E&ﬁlg?ofl@W%ﬁﬁp%d’é?%%@}@e@%} ware to generate, for

the or each topic, processi ng Ssed on the at |east one
associ at ed keyword and text docunent. 20 23: A conputer apparatus arranged

for comuni cat i Defailt:h Readesstanoestarserl,systeam pRP@natats t6 PUBNIHEMRWPBredbt
| east one software tog%ﬁfcolrgtrollabl e bénlt he user to generate a personal

profile by input®iUgs- d2faUlt SRPEationAan enly hadeng AbgioNpUevelal he BeRasaisei at ed
with at |gast tue1iFRuARg the pafarheles d2PAMt t%@hws%cmdgtﬂ?gﬁ{ﬁiééﬁre

controllable by the user 'to generate, for each topic, er for

processi ng fil epamaBel@rsip taiarn tosgrfault valuespidiodedayy steptiOdaas desilfadivar e
control | abl e byaw\(;e user to conbine the input data fromat |east two of the
topics; and 5 processing software to generate a new filter based on the
conmbi ned input data. 24. A conputer program product, such as a.recording
medi um readabl e by a conputer apparatus and which causes the conputing
apparatus to 10 operate as a conputing apparatus according to Caim22 or
Claim23. .AS@QA S

.AsS, . AL. AyS. As. Au, L. AL@A, L. A a% As9. A" _. AL. A&aS. AL. As. Afu. AL;

. AL. A& ARhS. AQU. A&; S. A9 . Af; S% 7DE- Gc
y- AL An) 1@& %e now turn to an eéplanatlor;) of the other

{ . RIx .
content processing subsystems 14
shown in Fig. 1, the use of which is optional. This explanation is in relation to
Figures 19 to 20. The content processing subsystems 14 include a clustering

tool and a summarisation tool.

As shown in Fig. 19, the kernel 9, separates the documents into four
15 categories based on the profile summary and the categoriser threshold. This
scheme may be extended, as shown in Fig. 19 so that documents which have
already been classified into one of the categories are subject to a further level
of categorisation into clusters, each category being associated with one or
more clusters. Thus, the category “pewter tray “ in Fig. 4 may be associated
20  with two clusters “buy and sell” and “design and handcraft”. Each cluster

which may also be referred to as a theme, a knowledge concept.

The clusterer threshold setting of the profile mentioned above determines the
required level of similarity between a given document and a set of information
associated with the cluster (for example, a list of keywords associated with the
25  cluster; the information associated with a given cluster may optionally be a
subset of the information in the profile for that category) such that the
document is transmitted to a tray 511 or 512 associated with that cluster.
Documents for which the similarity is not as great as the cluster threshold
setting are sent to a tray 510 and labelled “unclustered”. Thus, the clusterer
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i:):yéoc(y“)& iéz 10%}%@@1@1 =) ﬁ%‘yﬁﬁm(%eallc(hégiﬁcﬁat?w& fAstdP %% (Arid-having a mutual
smnﬂanty above a certain level) are used to produce a multidocument -

summary “Pewter is on high demand”.

If a user decides that the document 51113 (with title “Online auction for
Golden Millennium Dragon Plaque”) is of interest, he can indicate his interest

20 (asindicated in step 1). In this case, as indicated in Fig. 20, the user is shown
a summary 51113a of the document (generated by the summarisation tool). If,
based on summary 51113a, the user decides that the document is of
sufficient interest, he can ask for the entire document 51113 to be displayed,
as shown in Fig. 20 in the box 51113b

25 Clustering and summarization are not the only possible content processing
subsystems 14. Other possible text mining technologies are presently
disclosed at http://www-4.ibm.com/software/data/iminer/fortext/index.html, for
example.
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device of the embodiment. After the content aggregation stage shown in Figs.
1 and 21, documents from a document source 600 are divided into categories
601, 602, 603. Documents of each category are further classified into clusters

5 604, 605, 606, 607, 608. Sets of one or more documents within a single
cluster are used to produce muitiple document summaries 609, 610, 611 of
each respective set. The summarisation tool further produces (e.g. on
demand) summaries 612, 613, 614, 615,616 of one or more respective
documents in any set.

10
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1. A computer-implemented method of generating a user personalised
filter for processing files, the method comprising the steps of:

(a)  establishing communication with a server;

(b)  employing at least one software tool operated by the server to
generate a personal profile, the profile comprising one or more topics, and
associated with the or each topic, at least one keyword and at least one text
document;

(c) employing processing software operated by the server to
generate, for the or each topic, a filter for processing files based on the at
least one associated keyword and text document.

2. A method according to Claim 1 wherein said text documents comprise
at least one first text document consisting only of text and at least one second
text document comprising both text and at least one multimedia file, said step

of generating the filter operating on at least the text portion of the second text
document.

3. A method according to Claim 2 in which said multimedia file is one of
(i) an image file, (ii) a video file or (iii) a sound file.

4, A method according to Claim 1, Claim 2 or Claim 3 in which, in said

step of employing said software tool, the user inputs at least one said text
document.

+(B(
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10 7. A method according to any preceding claim in which each of the
keywords is one of (i) a single natural language word, (ii) a combination of
single natural language words or (iii) a phrase.

8. A method according to any preceding claim wherein the tools include
15 tools to perform at least one of the operations of (i) creating, (ii) updating,
(iii) combining, (iv) removing and (v) renaming the topics.

9. A method according to any preceding claim wherein said tools include
tools to perform at least one of the operations of (i) inputting, (i) updating and
20 (iii) removing keywords.

10. A method according to any preceding claim wherein said tools include
tools to perform at least one of the operations of (i) inputting, (ii) updating and
(i) removing text documents.
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5 12. A method according to Claim 11 wherein the tools include tools to
perform at least one of the operations of (i) setting and (ii) resetting said
parameters, or returning said parameters to (iii) previous values or (iv) default
values.

10 13. A computer-implemented method of generating a user personalised
filter for processing files, the method comprising the steps of:

(@)  establishing communication with a server;

(b) employing at least one software tool operated by the server to
generate a personal profile by inputting data, said profile comprising input
16  data associated with at least two topics;

(c) employing processing software operated by the server to
generate, for each topic, a filter for processing files based on the respective
input data;

(d) employing combination software operated by the server to
20 combine the input data from at least two of the topics, and the processing
software to generate a new filter based on the combined input data.

14. A method according to Claim 13 wherein the new filter replaces an
existing filter.
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16. A method according to any preceding claim wherein said step of
5 establishing communication with a server is performed by a user
employing a HTTP browser operated by a first computer system, the
server comprising an HTTP server application program operated by a
second computer system.

10 17. A method of processing a plurality of files in a database, the method
including:

generating at least one filter according to any preceding claim;

for each filter, determining a relevance of each file to the topic
associated with each filter by comparing each file with the filter, and
15 processing the files on the basis of the processing parameter.

18. A method according to Claim 11 and Claim 17 in which;
said parameters include at least one processing parameter;

said step of comparing each file with the filter includes deriving a
20 numerical relevance index of the file to the respective topic, and

for a file for which the relevance parameter is lower than said

processing parameter, the file is assessed to be unrelated to the respective
topic.
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user.

5 20. A method according to Claim 18 wherein the said user can instruct the
server to cache any files for which the relevance parameter is above the
processing parameter until it is needed by the said user.

21. A method according to any of Claims 1 to 20 which is performed at
10  predetermined time intervals.

22. A computer apparatus arranged for communication with at least one
user, the apparatus comprising:

one software tool controllable by the user to generate a personal
15  profile, the profile comprising one or more topics, and associated with the or
each topic, at least one keyword and at least one text document; and

processing software to generate, for the or each topic, a filter for
processing files based on the at least one associated keyword and text
document.

20

23. A computer apparatus arranged for communication with at least one
user, the apparatus comprising:

at least one software tool controllable by the user to generate a
personal profile by inputting data, said profile comprising input data
25 associated with at least two topics;
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