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The present invention relates to a systemfor providing information to a
user, .wehtistggarly providing information relevant to a %@ﬂhgr;mg}fut he
user. 5 1n the current information rich climte, a considerable anount of
attention is being paid to devel op i nproved net hods of information

retrieval. In particular, the field of agent technology is heavily -
i nvol ved in devel opi ng agents for searching, summarisation, fj ‘“‘\mm“\mmmﬂmm
presentation of information e.q. Davies, Weks & Revett, 199 ““\
~("Information Agents for the RVMATEN (RRYDEBent s and soft conpesidng,

10 Eds H Nwana, N. Azarm, Berlin Springer-Verlag). Mdst, if not all, of.
these rely on _the agent having some know edge of the user. The inclusion
of user i nfor ndtheoRrepent inupititinyreien s agyatdoe yorapredidimpinfomationoto ageat,

technol o : -for.the Internet in general, .as denonstrated by the
recent | yq%%%gi@gb@fa&ﬁgwrgﬂm?%@ f§'t’eé’ﬁ85F?j a%?ﬁﬁ?"t Pti2Rn, Layman & |
Partove 1997 ('lPrthwacyreanihfefmdtidr fich BMMERE Wi sidERadIiaf@ und Bf Rt WYY
consorti :i)m 2 Juge 1997). User information is undoubtedly playing an

ever-i ncréd$ RFr Qeégoﬂii@pf%qu Msitirdseal infpepationratrievamby eerticutar, the

per sonal ifser of?égaddtci%tchﬂa%?p%olﬁf& fiﬁyé!wgﬁnfﬁm#apﬁ ta%re'npa\qf&ggggr%hgnsgl;mh
as email prioritisi ng agents) were typically the first -generation o

agent s t GUBEN¥HREEPnEdea Andraresghtgionalfuntesmatién erd. ddamed, deeldb® Revadt, 1994

descri be y i jvati.on ds and applications of such agents
for. redﬁcgitdr?g(?(ﬁogﬁﬁg?% eg\%éeﬂc?ro% m@g {‘13@&3"39928%%’?@ ':'E'}‘FZfOfFeCd’GE%’m” :
wor k| bad EdadH. Nmfawepit.i ArareveBboiadSpriogervaisa)t ies, o ndhall, AMhele! ey on

| ndeed, tpies IS Rer.haps the. single nost inportant reason that agents have
succeeded WCAITh KBTI $Res hapwledaenes thenweast TheHeslesiapotsusasiipfarmatinariy
resour cesasiiy bednfing &/ k@m!re%[‘%o{’?%h@%r tagegﬁhé‘cﬂﬂélﬁdé&, ﬁFPQHﬁ%V%é’ B
indeed if one were fortunate enough to have browsed a t hese pages, oOne
woul d pr dh&BN§ratiafddemanstorted ky thealebentéy pemoage OpencPratitingSkandsird Damy,
i nterest @@y , a I A h. as Anmal.t.haea) .are becom,n
i ncr easi ngl ;ﬁﬁt% E@ﬁ{’afi?ggﬂggﬁi%z {ri'jg:lkﬁé@g ?%C{AE’%K}?)’PEPJL&?E We?’h ﬂ%@t”gca'
i ncl ut® n@osony Wik chosortifimall dwieng9she Wsserinfodmiatib®isnuhaeuB@ant pRlidgheh r
i nter est%vg]nﬁj\cpera%}‘ erenges. 30_Fﬁlrther, devel opnents w thin agent technol ogy
have begimn t o coRSIdddP SpAdyidiai@l Iatissc elegHENIG CRMENerser a% \Rarsonglised
| ear ni ng abhidationsttREEeSmoNAMHdBRAAT agents include some form of user
profiling, such_,as, iu~n~~ *cooooa* . ' )

Filtering agents (such as email prioritising agents) were typically the first

generation of agents to be concerned with managing volumes of information. Maes
20 1994 describes the various motivations, methods and applications of such agents fof.
. reducing information overload {Maes (1994) “Agents that réduce workload and
information overload” Communications of the ACM, July). Indeed, this is perha'ps the
single most important reaso‘h | that agehts have succeeded within the Internet
- environment: there are simply too many resources available for any one person to
25 consult exhaustively, and indeed if one were fortunate enough to have browsed all
these pages, one would probably find that only a small percentage were actually of
any interest or relevance. Search agents (such as Amalthaea) are becoming
increasingly prominent as a means to reduce this workload, with most including some '
method of allowing the user to inform the agent of their interests and preferences.
30 Further developments within agent technology have begun to consider previous
interactions with a user as well as learning their interests.

Many recent agents include some form of user profiling, such as

O
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28 FEB 2005 WO 02/ 41178 PCT/ GBO1/ 05074~ 2 Yenta (Foner & Crabtsgeped 9808
("Ml ti-agent matchnmaki ng" in Software agents and soft conputing, Eds H

Nwana,whlo,Ag@gm , Berlin Springer-Verlag }), Syskill &Wghesbigidazzani and
Bi | | sus, %997 "Learning and revising user profiles: the identification of
interesting web sites", Machine learning 27 (3)), 5 + Personal WbWt cher
{M adenic, 1996 "Personal webwatcher: design and i nplenentation",
Technical report 1|js-DP-7472, School of conputer science, Carnegie-Mllon
University, Pittsburgh USA, Cctober [2/\ _Letizia {Lieberman, 1995 "Leti zi a:
An agent % h¥entasdioses &nerbiieawnd PAG (! Multi-ageBdnAgemaidns MoP HEWPRIHR BeFHEI onal

Conf er ence (o [ | i e Iﬁfli%é,lh lag Janada) ,
News S| EVE (Eﬁjngi%,cfof%@in%gggh r'?gﬁ%%éé\é I rt g%eﬁl? gpwﬁgifviéﬂnfgo)g:anati on usi ng
si npl e i nt eSgsitill Br YdHees[Paziani Bnd Killsdzi 4987 MLe&inirsr And Gevisiparuser peofiles:
information ,k agents. Berljin: Springer-Ver)ag")., and. .l i ndo etal 1997
" Adapti ve pg}es‘gﬁaﬁ'ﬁ?%f%’r?fdmeé?ﬁﬂgl &% F%%s S ?%WW‘? Eag{nm%'\l?g;%gm zes personal
profikes aupgr@hbcalkyWatdipCcarduags, 18de | THepsdral | weblvadeient deSaynf enence
on Artificial intelligence (1JDAI-97) pp. 716-721 Nagoya, Japan). The agent
of Syskill &vepeentatioa’ nsTeghnisal rapqst dFIPR74dd . R0 A n's CPBPYLFd&ciPpee:

suggestions cLaf. LRSS AP FEESen Tk UsBbpates the rel evance of the

suggestions to the user's 1n the ‘agent enpl oys a naive Bayesian
cl assifies 28titio flasbemanhel 28%r “Imtiefat | Anaegentdithgl yassiseal wehearqWanias,

1997 "User del l,ing in.,a .nultiagent evolving systend. Pr ' AR AL
wor kshop ongDW@ﬁPH@gi é%lt'hrﬁ%@t .JI“B‘?"‘ donal eCrﬂS‘&%rleP?%é%{’ ﬁ:ﬁc‘ahf@%ﬁggég%gljDAl
Conf gieence @B) UgehtidBdelahbgg, Chia Laguna, Sardinia) enploys a weighted
keyword representation fora user's profile, which is then consuylted.in

order to fudigVviHE¥EnEtanskar ERLngraang H?%ﬁddgfte’t“& [t tekeRIOFRgHRN §Bings
interest to sﬂ?#ﬁgﬁter@g@ggﬁﬂ{f; ?rla WarRzRl Rl R1.CROUBER S ED-chePaRE M OImation

i nformation tering As}, "each one specialised for a particular
t opi c. Theseagkfhs Bedim: [Springemgenagét,eohdi n a. nunber of ways {e.g. through

anal ysi s of er's hotl] f,favourite b. es; t i on

of the usér'@sk5 t(gg'aé?i%ﬁll 3}9?2 t%@qp&nvsr%{ggﬁfﬁ(18596}'%570&3[;8@5@/2&% \séf'(g){ry

| ogs)igtc. ) Jrgardingy pefsenkingrofifAS acmagicallye meesedinge 1580t braiatidOalt eyt can

adapt nore closely to the user as the user interacts_wth Amalthaerg over
)

time. Many Veanfeienes opohtidisial inieligensei (bl AbDPRa AlRsr 21 Nagydr JEBRH) keep
track of rrlemmanaphisyskil’ 8" ARbbAMeals BMREIICHRAS ARBI LSRATUREI ! geRcaRd
' suggestions for interesting web pages. The user rates the relevance of the
suggestions to the user’s interest and the agent employs a naive Bayesian classifier
20 to revise the user profile accordingly. Amalthaea (Moukas, 1987 “User modelling in a
_ multia.gent evolving system” Proceedings, workshop on' Machine learning for user
“modelling, 6" international Conference on User modelling, Chia Laguna, Sardinia)
employs a weighted keyword representation for a user's profile, which is thgn
consulted in order to query Internet search engines in order to retrieve pages of
25 interest to a user. Amalthaea’s user profile comprises a number of information
filtering agents (IFAs), each one specialised for a particular topic. These IFAs can be
constructed in a number of ways (e.g. through analysis of a user’s hotlist of favourite
web pages; through observation of the user’s interaction with _their browser (using
page access history logs) etc.) Furthermore the IFAs can evolve over time, so that
30 they can adapt more closely to the user as the user interacts with Amalthaea over

time.

Many web sites collect information about a user in order to a) keep track of

demographic information, b) provide personalis'ed services and information from the



28 FEB 2005 3 site, This technique is beconmng nore inportant for site=s to
tic: able to maintain-a loyal custoner base. Indeed Firefly, Autyangepygnd
QpenSesane have all recently announced products which will enabl'e such
-adoption. It is therefore clear that -having a profile of a user is
crucial~in order to provide 5 services and information of interest t6 the
“‘user. Al'though the systems descri bed above use a variety of techni ques and
information source;;, nett nmany systensS attenpt to arrange the keywords,
or identifiers in the profile, as a function of the context of a user. The
context &ftea Thisetechniquariznbertoring rhare ir@ogehy fdetieniinds:, ahlcttype\zanmdnn a

e 0 (ordBRreret sl "hond gk ARy b3Sl Y7 TRAF 0 know

; bout V\oralnnpemtaet@;droduntsewaﬁhSv)'nllaamﬁibldeuelh eﬂﬁmtﬁrs in this area coul d assi st

i n reduci ng th ol.ume, of i nformation that resented to a, user, . The
Applicant's paﬁ%rftl@ﬁ%@?ﬂz@iar(ﬁ'ﬁbggﬂ%arpé?fa‘ Af?? ger s SR 1 O TESTORIPESsas ed

syst ens ksannc@s ahtleintodASBERy aaeRbt tM\’f\thus%trorA@t%uUEmﬁ@ éﬂ&@ﬁ\@aeb%ne&mh
as URL of the docunent and keywords indicative of the content of

docunent BOP¥E i tvErlabi efetschniates mrdr edermadion §QlefiC<--JASPERaaVs§>Ygt‘mrses
user pr %ft’éelrr?p? ﬁo'gpfrahaé e iﬁ% W&Hjss otrgaénﬁfpegﬁ GA4Re typgi)(' nt, r?%&?cﬁ%n 436 l\% in

particul ar types of |nforna|on rms col ofalve
bet ween G9EFEUAS 2 Gt |'ff|'y= Gagheentti difya usETE & hetmemtan tﬁmvéargulerdlappmh'gﬂs the.

i nterest r i r JAS conpar e

net a- i nfz ér%taflg%gm@ vveen Solr%‘ﬁ an grfa?'dg@% éntagﬁg§ 0 jthe: nE‘ér ‘L}sté‘t‘lpi',‘ﬁ"a%h}? WMfat s

i dent1®i delg. & dwwmwc&lmn@&h’ﬂg thieclgardatikel9 vai Wand ASRRRvPasaRSvhherdBled
|nforrrat|r(1)tn re ]atal Hgd ttte identified document to other users in group A
(and, vi JUEREY. 2PRIBMAPRINIF| iNethit Aress Couid: 2aYEY it Jedudie ey wekaRe i 4f

cat egor i @sfpragation fthmkl;ﬁmnm‘d €4 Gagrll um (e. g~, types of work, |eisure},
and JASPER can e the content of those categories in ~25 accor dance

han
with detected c dggpllcﬁm hif BRTPAL | RFPAARSE \iRDhesawy mﬁeAgggyfs(et@arhes :
per f or mi Rgf@vHeHERBEH SPstRRt \4@%4@9@?\@5 “ShQPER: | Q%&ﬁSDWC* '9'9%5@‘%&6”

and corrparl ng that to the keywords in docunents b vi ewed
t hus %oHH@F'H%%O% FYEN %Hﬁl-fcylthg dacementodnd by s mduammmaf am epnstritefa

cont ext, ﬂﬁ@@ogme,wpu;em%%st@oé%%mﬁg&ggg "ﬁg eggl Fvewa?-']f'%"fgﬁ |quolﬁa 'qOGscr

bet ween groups of users i $°Rore
_cont ext Prffles seatwrising Kaynymnt e tismt mdicdte tBe Aptbiasss oﬁxwhnﬁswﬁangarrrme?rcﬂss

Ltd. Oxf V nber 1999 (1999121, es 893-901,
SPooarsr B3 g %P%ﬂ’é‘? cg@sb&ﬁ‘ggsﬁ?e&@ﬁt‘?%“w% Gzt £ A OVE GIRATS 1Eths
associ at etaywhade avuﬂ@;ﬁpmés(ﬁhme@h eeABinBassens ilte drofd) S JREPERAMENDERs IREET
28 F ZOOEiFd%odlffer ypes of sensors to inprove context

i dent Hrgtige t‘e'ﬁ%ﬂ SerPe et UserR anfalli BT veRriinpre AsBreddqnsitieds

di spl ay @W@@ﬁﬂtlﬁbaﬁg W@éﬂt&h‘ﬂ%%ﬁﬁﬁéﬂj%agﬁ@me lﬁ&t'\hﬂﬁ#ﬁ{aﬂmi%lﬁmnb% for
nt an receiving date via nobile devices. (n the follow ng

mobi [ e ugers, re ;q% §
descri pti tidh idqnfitieds dpgument tor glter usersdlar gigkBfA Ile'g. via el herises wetikce"
" cont ext ‘candendrt @i d P ho Tk &7 oSS iRbBredBREs, A MG AR, dneshiaR: (&L ensks

of work, leisure), and JASPER can change tha content of these tcategaries in

25 accordance with detected changes in information type viewed by the user (e.g.
performing a comparison batween kaywordé stored in respect ot oné céﬁtcil and
comparing that to tha keywords in documen_ts being viewed). JASPER is thus
concerned with identifying a set of keywords thatr characterisc a context, for the
purposes of information delivery and identification between groups ol users.

30 Schmidt A st al, in "There is more to context than location" Computers and
Graphics, Pergamon Press Ltd. Oxford, GB, voi.'.23, No. 8,.December 1999 (T998-
12), pages 893-301, XPQQ4187838 ISSN: 0097-8493, degcribaes  identifying

extrinsic conditions associated with a user, Schmidt describes using inputs from
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AMENDED SHEET 28 FEB 2005 4 "interest" includes subject related data such
as a set of keywords and/or images and/or nusic that are repreSzgh?g$$ﬁmof
& subject. Commonly inmages and nusic: are acconpanied by sone f
description e, g, for nusic "Fauret  Requiem witten in 1687, the piece

reflects Faure's vision of death", In this case, keywords could I~c.~ 5
extracted fromthe description, and used to describe an interest (e.g. far
the subject |npressionist, Death), "@aer profile” includes one ar nore
interests stored in respect of a user. "information source" includes an
entity thalifferent aypes ohfsensmeit@Ningsreve @oARKYMBEtificaGOA! X4 "L eQCh%d%mext
represent%hbggﬁuéh§t .describe the current status of :~ user - 1d
tate (work STPIRYE Hectinend, d'%&f“éﬁ&t%’@ﬁﬁawd(@@'puwg‘ﬁe@s (such

'"I nst ant naatnmcrkrmntaaﬂasr for HELR JsBRs &l l%EeW@ HRE i) vidARnRean dent i fiedl

lire context of the user is Instantiated - user 1s rdentified to
be worki ng at hémthe &efioviag desnvingion. the 1emsé’mteatse’d "ugemprdtije “h O ormation

| nt eresw sSsafiRe”t It r. "to th a ed .c ntext and
these Interests gt%gt(%*etf e%e% ﬁ%ggslggle%gﬁ |"és[e§aa' n’i'&%if“ga "igc" &drding to

a first aspect of the present invention there~ is provided :i nethod of
sel ecting information sources in accordance with a subject matter of

rel evance to a user, the subject matter being identifiable by a plurality
of sets of subject-related data, each set having an indication of at |east
one contextt in which the set is relevant to the user, the nethod
conprising 20 li) receiving schedule informati on and data in respect of at
| east one environnmental condition associated with the user so pis to
identify a user context, (ii) searching the sets of subject-related data
in accordance with , predetermned relationship .between. the identified
user ~cont ext ~and said indicationrl of context so. 25 as to select
subject-related data relevant to the identified user context, (iii)
generating a list of information sources based on the selected sets of
subject related data, and (iv) transmtting said list to a term nal
associated with said user so as to allow said user to select an

i nformati on source and thereby to access information from 30 said source,
AVENDED SHEET. ' . ~ 2 8 F ~ B 2005 WD 02/x] 178 PCT/ GB01/ 05074
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5 which, in one enbodinent, means that the identified user context is the
same as the indication of context assigned to sets of subject-rkgar&s 2005
data. Known systens utilise a plurality of static "user profiles”, from
which the 5 systemcan select as a function of the user's location. This
is substantially different to enmbodi ments of the present invention, where a
profile, c0rrpri si ng the' sets of subj ect-rel ated data, is essentially
generated "dynam cally", based on the user's identified context.

Enbodi ments of the |nvent| on have the advantage of a reduced anount of
duplication: it is likely that an intetest could be reI evant to a nunber of
10 cont exts (sw nmmng for exanple mght cover 'hone', 'play', 'weekend and
even ' wolfkerest”| inciudes supiscrereiated gatd sueis ashfessysnf ey vagdst enw@plmtaaee each
i nterest 0. t he

i nventi ogh?ﬁgr@%t%ﬁ Qg%émm?gtﬁffe ! %ﬁb;e%{ evgrﬁl ”“qu'gglé te%g%t on

t he prof iBcecmpanitte b(tmonentormcnitcbxtnmronta)gaforamlst|e><FaLcué Hentien'esstvnues in
conput ed. e n e.interes ntext is us

o "oct dd CRehE FRRe el it d Msfirieh et BP0 sere i rish®s o
this Eomuefxcredrfrcb)\ ths edsdriptivR] @itk udddetol ddsant@Rbh OfteF @l W.96tbr theTduibfent
wei ghtin i.nfor t|on enabl es |nformat|on to be ranked as a function of
t he conpST"Erc?sF@l'"éf/ “Thus, in a user's home context, sw nming may be

consi der edsd mbiig” rreihmeara;hetoen{ola@mw&esm seddd rm#@bé@etdfq;wcel ating to the
i nt erest ,ZQ i S thus pushed to the top of the |ist. Conversely, in

a work cofft %&Wa""”siﬂ%ﬁf%ﬁ ﬁ@cmﬁac&nﬂ%tf@éﬁgwwewoﬁ@wﬁms d@t degymee t hat
the swi mricogrekerf m&mfeh GBprasahRdtlods RRaPUSRAGe ke REBA 1QM0br kNG i-St.g, The
tracking step ; includes the steps of: 25 tracking the |ocation of a
user BY rsé%tﬁl(b’ P13 aBiRYaRigN {HeMms. FEvHANG BPmPeRY (@sksaguatd conparing the
tracki ng iist4tARdd Merdsish WHARE GRILE R thoGald R bEU-ORBRGHRN (b kot dance
with predetermned criteria, the predeternmned location i nf or mati on

def i ni ng Hthe ¥58+t isdnatpptied coﬁ19e§k‘le uned isaidenidfiad tockm tvaxiting ahdovise so e
priedet et oResks 130 ehbh G GkHlRQ, FABNEL) NS RA! HEER RELKAP D
information and t etermne bcation I nformation. é

02/ 41178 lm:@qm@gqumzua:& thess Interests are referred to as instuntiated intorests,

15 According to a first aspect of the present inventiun thare is pravided 2

ei t her

873005 WO

method of selecting information sources in accordance with a subject martter of
relevance to a user, the subjact matter being identitiable by a plurality of sets of
subjact-related data, each set having an indication of at least vne context in which
the set is ralavant to the usar, the method comprising
20 (i) receiving schedule information and data in respecl of at lcasl one
environmental condition assogiated with the user so us o identify a user
context,
(it} searching the sets of subject-related data in accordance with a predetermined
. relationghip hetween the identifiad user context and said indication of conlext so.
25 as to select subject-ralated data relevant to the identified user context,
(it generating = list of information sources based on the selactad sets of subject-
related data, and
(iv)  transmitting sald list to a terminal assoclated with said user so as to allow

said user to select an information source and theraby to access information trom
30 said source,

AMENDED SHEET



Preferably the tracking step (ii} further includes receiving. schedule
information for the user froma .tenporal schedule, and the predet 2@nf L2005
criterj S in the conparing step further includes conditions relating
to sch%u‘f%ﬁﬁnf ormation. In addition., the tracking st & T(GBWOARK i ncl ude
receiving inputs fromat |east one of a position detector, an accel eration
detector, stress detecting neans, a tenperature detector, |ight |evel
detecting means. According to a second gaspect of the invention there is
provided a method of retrieving information in respect of subject matter

of i nteresicH,on anesefbaiimeRe Masistrat tHdreatifédlLSedor 8. 986 saRthOfhe
presentln% the retrieved information to the user via a termnal, where the

pr esent al RERTGP QT RosE R assioned dr waEsotswieqtialated f&f@abl e page conpri sing
at | east sonme of the retrieved information. The nethod includes the steps
of: (i) selecting information sources according to the nethod described 15
above, (ii} orkaphsi ssteime widisei 2\phdalityf ofr swtic ofusen padfdes ddrme which the

‘predeterm.ped . _criteria, at |.eas ne of i ch includes, a state of the
user, %an“gd&g(tgﬁi ?ansfs%)]re?n%s tah@'n(#'%'ér?ltf §8ﬁl UPRT %W?&ﬁ%ﬂ?h' Ut ﬁupﬂﬁf‘t'%}i’eﬂ'?%rent
vi ewabl etpageddimentsabehe dréfineGhiéiiod] vwidrd SHesme, topHSRLI R iss KO
retrieved ,i.n acgagggance w th display capabilities of the termnal. Further

aspect s, SYRIGFTfE mftadarfsagaualiyr genpsatsde seramipaibit ikpsedi on the ussepisar ent
from t hejdeatikioy S dY; f f [ i ion,
whi ch r elf grsI It o] c{a%gg&ag@oﬁdgﬁ%ﬁgoﬁfgwﬁgégﬁmfﬁggﬂitgﬁgggagaag:}g %me\!ogunctéa &
schemat i @M@Hageaduplitatinm: dt ingkehehphysiimatest @outd basglevant {oayenuntferaof

co j cat i ceording to the invention, ,.,Figure 2 i,s a ,schematic
bl gglljr@di' gééﬁr‘%&&sﬁ%‘&#ﬁgin of&foﬁ’é %led?'nggﬁ GOXPOr NP F onP8¥ oV BRENdc EBR BYRY t o

t he presbmorik'nvertdrenwerki'guibeofied sheas\tbramlsi © Rbhcdte GaB NiRErssh fonehdreans

for generating ctigogns by 30 a profiler form ng part of the apparatus. of
the inf of MEEFDAVIFBVF €3S stlBvanti in pmpediments of g*m@_vml%n dherehisren!y const ock
di agram shewidry 84trelcdiahcd BPYLSh ﬁrﬂe%sPBHthé%réﬁ&%%@'e@&eﬂ?é@ﬁte 95%% part
of the apparatus of the information provider shown.. in Figure 2;

02/ 41178C9NgXFPRIiteEst, IPCPhEROed OB klgvanke glitke htewshts theowntest fsl wsed

di agram sNewhi%aSiaRge WhLA&aHe iRef&h RRALA N9 &4 1o gather information for this
: context or b) used to weight the information returned. ) |

This weighting of information enables information to be ranked as a function

of the computed relevance. Thus, in a user's home context, swimming may be

considered highly relevant to the -user, 'and information relating to the interest

20 swimming is thus pushed to the top of the list. Conversely, in a work context,

_ swimming may not be considered relevant at all, so that the sWimr’ning information,

would be pushed to be bottom of the list.

The tracking step (ii) includes the steps of:
25 tracking the location of a user by receipt of tracking information for thé user,
and ' | '
comparing the tracking information with predetermined location information
in accordance with predetermined criteria, the predetermined location information
defining at least a “home” context and a “work” context, and the predetermined

30 criteria including conditions between the tracking information and the predetermined

location information.



user's context according to the present invention; Figure 5b is @gsefenmbic
bl ock di agram showi ng further external inputs to the context determ ning
reans wiawniifd Figure 4; 5 Figure 6 is a schematic fl owdi/ggnamishow ng
steps. carried out by second retrieving nmeans form ng part of the
apparatus of the information provider showmn in ,Figure 2; Figure 7 is
a~schemati c bl ock di agram showi ng the second retrieving neans of the

i nformation provider of Figure 2 co-opérati ng with a nonitoring nmeans
conmponent; 10 and Figure 8 is a schenmatic di agram show ng a Bayes net
formng part ofrefdreblynohiet drachngmesters dionfortbat . inclugiesi eageiving REFBRHYIAG to
Figure 1, .at the physical |evel the comuni i Vi .QOMIER f er Ul
i ncl udes ™ 8N goir 1'I?‘SI Biﬁﬁofﬁ%mﬁ EREoR psecﬁg%ﬂ% gﬁlégtﬁtg a']l”regsm s%‘ggtca}tfHﬁ ‘
carried bsed tihe tisesompath@ LOFPEirtHer Wonckateat icondfidns nedlatifigngoa sebedne The

workstation T3 is nost likely to be |located so i stance away fromthe
user UL. inferanaiionk e Addgprr3he riragking %Tége(“&é’ﬁ}’r [NSeie"qCE LAY 'Wé'gs At K
(LAN) gSef el one 29 LLOMNIEEE @ideorl UnhtAREtRIH ddtkstol OBr¥s OGSty nebh), at

di fferent dist ances&?gr]om the user. I n comunication with the various
t er mi nal serap@aradatetonfigdi ke dnecttammansat i ons  channel s forning parts
of different notional networks (although sonme or all nmay be commonly
owned). The workstation T3 is also connected to database servers DBl, DB2,
shown on the sagBoldy N3 aascbhie abgichionahe Tentibn itsenarie giretidet a trheth ot g
dat abase 25 servers DB1, DB2 could be |ocated _gon LANs that are, ¢ nnectfed to
LAN N3 vieiriewiag snformatien inasepeisofamiiecs Mattriol /el ey to Shibthh P TRE KBS ¢
Swi tcﬁt?datﬂa?&%fﬁﬁeﬂ?ste\éﬁgﬁd (og%%e%_g' fhd PUREGRNIEEEREIN &4 tAS usentvegraat ed

services digital networ 'S 2 via a gateway Gl (e.g. a local or
i nt er nat tenahals wierhithg presentedion afidnfcsmebandoeledes icseating spieWrke Rage o

termnal T3, and hence ~tp. .l ocal ar k i ile
netvor k. CPLING NEetqoos e Comsaerin B an aaroh e humein et ek ios A o
connecteg@fvia a gateway G2 to the PSTN N1 .and | SDN N2. Abase station. Bl
of the PLWN provides a Pico cell in the envi rogrrent' of , the buil di ng, fthin
whi ch the userdllUl is¢lacsipgt &dormgiiPna SBHEESsESET" WngopF[?)‘?/i'Bg@oé S&PP %4 8 F
E B 2005 WO (12/ £8 PCT/ GB01/05074~! 8 within the same general area.
Thus, the networks Ni-N4 are capable of delivering data at different rates
to the varioudilt er mroahising1thFIetrieyad ipfesnation & preotdRBCPMIN RipdetEIMiRS

speed data via the PSTN N1.. and yet. hi. t i@ thg | SDN N2 or
LAN N3. 5 |nfOrﬁ%ﬁef'Sn%ga?tc%"',°%"e"f“lfﬂf‘ggﬁé§§rgr%?%eﬁ @Spfgrr’sa [S1-154, are
di stributed t{hnoughethg theonghiwet ksfohthatien, Only four servers are shown,

ho h di i buti ' d. The. [ S [
per L1 nentS AT BF IR TR BA7O : BEPCENG TTOINRE] BAC SOuFdarmepRE T €

SYSteBh retrieved in accordance with display capabilities of the terminal.

Further aspects, features and advantages of the present invention will be
apparent” from the following description of preferred embodiments of the invention,
which refers to the accompanying drawings, in which

25 Figure 1'is a schematic diagram illustrating the physical, or transport, layer of a
communications system according to the invention;

Figure 2 is a schematic block diagram showing components of an information
provider according to the present invention;

Figure 3 is a schematic block diagram showing means for generating actions by

30 a profiler forming part of the apparatus of the information provider shown in Figure 2;

Figure 4 is a schematic block diagram showing external inputs to a context

determining means forming part of the apparatus of the information provider shown.in

Figure 2;



10 Overvi ew of an Enbodi nent The context oft a user Ul largely 'd%téangbrL‘??gs
the typsv@aodiigentent of information that is of interest Ptggr('f;&e uﬁer at
a nonent in time, e.g. if auser UL is at work then the LBGONE |
to want to know about work related interests. If information is
categorised and presented according to the user's context, it achieves 15
three things: firstly the volune of information presented to the user Ul is
reduced, second|y the user does not have to manually filter out

i nfor mati on that'94& Rdé a sthewmtic flovo digsarprsbewitty cteps Bxio)veangd defférihingtre

user is nberth sdragt «lnformation.that.is not relevant to his present
context. It is there orogél'r&%ﬁc\)/g?ﬁ %rr?feqqdmﬁqﬂtoaf information as a function of

a user's cont exfigire bdem fohetradt oidkh@ayrahlUsi vahg iR BtLeR) Fn:b%{ tS eIt
20 rel evag&,%%;?,E %&%ranser' Referring to Figure 2, an enbodi nent o tshe

i nventi on, cho 18 A& SN &Y Fighrets as i nformation provider 200, is
| ocat ed® on t er nFigate B3is dhenbRbEHE | [ essentiall onprj ses
a profiler 201 for generating aﬁp?%?\{ ;a‘ehg{:égﬁn%\rhiogﬁlﬁlgg%%ﬁtg%ggcﬁ SO%(LSfB/yagarBDé]’a{

i nterfaci Wé"%%@?g‘s fopningnpat foAdhagpratatus he thes erformatibex p@vidge nébatom 205
for indexriggrd 2f or mati on sources stored on servers 1Sl - 154, and

retrieval engine 207 for retrieving information in accordance with the
context of a uBigrre The acohpoatnbibckididdigmi shbainERiHeOsk cBhAVEHBind HedH Lot
descri bedthieqn%rr%[%tder detail bel ow, but in overview, the profilér 201

recei ves | nterests ol i¥ YRSk oo hreneerating ydth a yepitonneg mheansneprmeanest;203,
and géReratces a personal profile, whicch is stored in profile database D61,
for the user. Tpe interests conprising the profile are acconpanied by
attributes, e.g 'IHENE Bwayschameks slizgramwbhemingemdiagks ynetidoaningepart & theF E
I3 2005 rmeRit&dghieaks cBiboiil] / O5(17-1 9 context of the user. The Index
generator 205, as nenti on‘eg above, indexes information sources stored on
servers |S1-1S4. The retrieval engine 207 conprises context-determ ning
means 209, {i,f.5f retrieving nmeans 211 and second retrieving neans 213.

Cont ext -determini ng neans 5 209 receives information from external sources
rel atilhg to theRefeeingUb Figeredl, 4thfe |pﬁ?§i§é)q9\,épfthé BﬁmH%fcaﬁbpgeb{ﬁ Renday
and one or o, e h&qu&s froma diary, fromwhich the context o e user Ul
i s deternf H&Y.Vrielidessa celbaritalpphiapenthasd 2 pErianahdigialgedistantri cargee by

i nformat i dsepnuhde J: ener d b he profiler 201, such
that, once the cont exﬁgt&gfnwog{&ﬁé“n@g%slnglagﬁjﬁaas "%Dec{eg}'rﬂq?]eewaflfﬁéaﬁ%?\fr@’x'ﬁ 10
of the usBPSt il 9 betocatad saewé digtamearasvad/iftornahe ueéreve interests rel ating

to that context—. T nd.retrjeving neans 213 uses the context-rel ated
interests ret riE@%%@ﬁgﬁ%n 1;r|%r'§t'c 'rse‘iarsgé‘?%'sﬁ%ﬁﬂ%caiﬂe% BetyLRsk LA NE sprv@ex

gener dPorcoppsctaddorfettherseminalsQbARidrRshe A TH %t Cf&r8sPP8dinags £8nl AR Rer.
queri es.

i kely

In communication with the various terminals are a number of different communications

- channels forming parts of different notional networks (although some or all may be

commonly owned). The workstation T3 is also connected to database servers DB1,

| DB2, shown on the same LAN N3 as the terminal T3; it is understood that the database

25 servers DB1, DB2 could be located on LANs that are connected to LAN N3 via one or
more switches and/or routers (not shown).

A public switched telephone network (PSTN) N1 is interconnected with an
integrated services digital network {ISDN) N2 via a gateway G1 (e.g. a local or
international switching centre), and is connected via an ISDN line L1 to terminal T3, and

30 hence to local area network N3. A public land mobile netwark (PLMN) {e.g. a GSM -
compatible digital cellular network) N4 is connected via a gateway G2 to the PSTN N1
and ISDN N2.. A base station B1 of the PLMN provides a Pico cell in the environment of

the building within which the user U1 is located, and a base station B2 provides a cell



Essentially; the information provider 200 receives inputs from one or f
15 sensors and/or data inputs, and uses the inputs to determ ne ah8 FEB mﬂ
i-nstantiate a context of the user. Once the context has been instantiated,
interests relating to the instantiated context are identified, and
information is retrieved in respect of those |nterests Enbodlnents are
operabl e t¥OdYAHAf cal Iy update and instantiate a user's QREWEResvHer eby
ensuring that the user automatically receives information that is 20

. appropriate to his current context. Advantages of enbodi nents of the
present invention include a decoupling ofgcontext fromactions of a user at
atermnal in order to determ ne context. Enbodinents of the invention can

determ ne a wikin'tse samt @eherdhetdEThudr thB etk BRY NALIs bRUGBEHIORE @eﬁvehﬁ‘% Ahfal ,
maki ng use o& 1ﬂQ | ocati on trackl?g devices; diary 25 entries,

such a
. weat her repor P§ "TE° d_dt '?—.\? PTRuS IRETIgR e S: oW FrRed dasmrvisihg BLMN N4,

continual ly mmrtsoeemidmtvlmwie ASTOUNT | 41 VR YhighePbpeh ldataig kIRCISTRNNMSE ANt he
user. Furt hel(l§advant ages include ranking of retrieved information in

accordance h the determ ned context. For exanple, when information is

retrieveddn res péntormﬁtuﬂi |som‘fce§ hReldl SiRF 'example€ bR SdePverd NE1-84, I bRUbBributed
's interests in 30 conbination with the

|nformat|on %ag%ﬁ to, the us
user's nost FECERPFY PRHIACLHPS t@a Neont @Rl faur yseeeprs @r%rﬁ‘amnsehqwefethfeved

i nformation #istribpi@nenicadnivizagdd? trhe WseU1 By Ash eRdivRENifers hGkhigh of
i nformation fource sunga m% is created in respect of all retrieved

i nformation, and Y2'& BSUDSYIrestn thesSYseIPGB01/ 05074 10 retrieved
i nformation corresponding to interests having attributes that nmatch the

nost rece |nstanft| afed context are placed at the top of the shortlist.
Anot her a m}m of embodi nents to instantiate the context
with future contextite coatdxhadt, afweretxﬁﬂmg%ly B@f‘err\alﬁﬁé t%@nty\éﬂeeé‘hd 'Hoﬂ{e%%téf
that are 5 r | evant Fo hi s weekend plans. The fol |l ow ng wor exanpl e

illustrates t %’”faﬁ‘ﬁet" %‘dél"fwer&ﬁ’d’w 1hawant ‘dhes agromentio dimpe gt if Agserm! ishat

t he user hasaamslethepfﬂfel dser ILnCilsunibw&otJogntfﬂJ ki W B0 ftelSriOfeldtd %Q:%Eé«, ¥ 10
Mobi | e Intergﬁt (Wor k Play) Venture Capitalists (W

Mot ori sed trEREEEHP ¢ ?tl?g”ﬁ-iﬁﬁﬁ}”d pf%ﬁleéﬁds’l"iﬁ‘?rq”i‘%fq H@’s“s(eHér?@nthF:aW)aC*llsves

Bi r dwat chisgti{reb atylﬂngsEaﬁrblfl\gtKHJt'ol(lﬁéRﬂﬂﬁﬂoyrﬁatﬁ&pg)esérﬁgé‘x% thé @QLbgh | ls reduced
Startreck United &PI aﬁs Tattingstone Wiite Horse (Play, Hone} 20 08: 00,

while en rouf&¥s er ¢9p8 N5S Bpva e Mapkally ditenpuisiisrmbtion that O@hﬁewgamn m
of local tratd his piedenysoesiBdd Mardy #shae .sTrhﬁ dsm&teu@mquémfahsn LIRR O ﬁot

continues to work and gets stuck in a. traffic jam Bored, the user
deci des to | BBR/AL{C (Y PIREGR eRAAPItal) i8 tf‘P’GFﬁVPrF@“VW@T‘En’@tf”tﬁﬁ ipfoowitier aQ@O on

his WAP phoneunclibe olﬂ?aeuser’scbroﬂ{dx$ irt BideH e rddlBe IROUILMB Lo ISt EE S HAY iSR&ONd

retrievin 3 and marks
90 Efevan'c to the user.

Referring to Figure 2, an embodiment of the invention, which is generally
referred to as information provider 200, is located on terminal T3. The information
provider 200 essentially comprises a profiler 201 for generating a profile comprising
interests of a user, interfacing means 203 for interfacing with the user, Index

25 generator 205 for indexing information sources stored on servers I1S1 - 194, and
retrieval engine 207 for retrieving information in accordance with the context of a
user. |

The components of the information provider'200 are described in greater
detail below, but in overview, the profiler 201 receives interests information from the -

30 user, via interfacing means 203, and generates a personal profile, which is stored in
profile database DB1, for the user. The interests comprising the profile are

accompanied by attributes, e.g. home/away, work/play, which generally describe a



25 those interests that he wants to read later. By default the user Ul was
shown workrel ated interests, because context-determ ning neans 209 ghpeB 2005
determ ned the user's context to be work. However, there are links to
Leisure-related interests. The user Ul has a neeting scheduled with a
Venture Capitalist for 09:00. The user U 1 has set a high preference val ue
for information relating to the Venture 30 Capitalist interest, so the
shortl i stwpnegkudes i nformation relating to Venture Capi td i §hoidkoA he top of
the list. Fortunately a description of a news article relating to Venture
Capitalists appears on the shortlist, and .the user U1l is able to view the
article prior to his 09:00 neeting. 2 8 FEB 2005 WO 02/41178 .

PCT/ GB01/0507.1 11 Later in the day, whiile at his desk and a little bored,
t he user Uloptexttss tthd Nki-pg o] hi ni activities. The user Ul
changes the cont ext tﬁ%rﬁgﬁg TaP awj% eng}cl)a(r?l re>r<it%,5’ atid TLUSPRL G WdFres o
sshortlist dPfOrmalipn sqvesasditergd PU seprengtSini®ds for that eveni ng, news about
his football teat L0t | forh t 5 Bird t ching conv ign. At
the weekend, Ih'eﬁcgggﬂragﬁgglv%'g rt]és? 7r§\?'§§6§seﬁr%°rﬂ§?ﬂgeﬁe§@?”'§9%5 Sngg%e?"éfls,
-the profil FrEPNa Hagens ] luaetiseoond b eieeint rherns A, i@nSeafdeNaMBS cRARE

machi nes t ' rised transport interest, the profiler
201 has anvl?dreé:jc%g%ilﬁt%rerﬁ%ﬁn ﬁ?ﬁ%’%&%‘?ﬁc‘s%%’c%% I et End! BEth tBE

t hese i npl ileeptiont &r st gsear theappentdedhywiand @ld orl Boe® Mpeits Frops @ HiBryt, Ficsn

embodi ment , | v). .The context determiping means 209
det er i nes \yﬁg’t’( t?éﬁggﬁtgﬁfé)g%{heoﬁx\%hw us Ftﬁr'g'nﬁaiair/h%ﬁ'ﬁﬁFfleHﬂﬁ,""%nEi‘,eaTngéa Bn

the user's d@Pescthitneetriboe atferomtioy tromcki ngraewi pefild Hendsaeansd Rt picBit Ng
means 213 J@t I i r Lon detail.ing the | tion of expensive
LT A R AR P aneiEe 2DEThes e TP RGP B 15

restaurants, NatWst cas ol n an
Profil erQ20f theeusens grentitst ontrieriogi olean2001heas etpsedritaresisnethtingi i {Hat

nunber of | i inter s associated with a user Ul can be
sel ect ed. T%El{e)@'istﬁee?%é ﬁ@%%ﬁﬁg weehs g% Héesftcsg?l°8weﬁb'rerﬁ)tﬁ2é‘3<tﬁ§ﬁ%‘3t Vet st of
cat egori es:bv2the trsteretlevingt meast 211etogquaryrthentdead fandrstor fA0HRREE, reMRVE,

busi ness, [|gjs bies, clubs etc.; Places: e.g. honme town, holiday
desti nati on, Obﬁdéiﬁ%negogpﬁsl N R R tr?o‘ﬁ)ﬂ? BYY'®S: There is a "nmaster copy" of

general interest Essantiat) e dnforh a0 pREMIL ROV et MRGILHSTASHAR: AfFE! i C
graph. The JIRSEET artPBY qhd ﬁntpgtrs?danldnusaés 1 aét %%31?36&& %%lce?'rr'!ige tagg instantiate a
' context of the user. Once the context has been instantiated, interests relating to the
instantiated context are identified, and information is retrieved in respect of those
interests. Embodiments are operable to dynamically update and instantiate a user’s
context, thereby ensuring that the user automatically receives information that is
20 appropriate to his current context. '
Advantages of embodiments of the present invention include a decoupling of
context from actions of a user at a terminal in order to determine context.
Embodiments of the invention can determine a user's context whether or not they are
-logged onto a terminal, making use of inputs such as location tracking devices, diary
25 entries, weather reports etc to determine the context. In fact context is continually
monitored without requiring any explicit interaction with ‘the user.
Further advantages include ranking of retrieved information in accordance
‘with the determined context. For example, when information is retrieved in respect of
all of the user’'s interests, the attribute information tagged to the user’s interests in
30 combination with the user’'s most recently instantiated context is used to orgahise
the retrieved information for pré;entation to the user. In one embodiment a shortlist

of information source summaries is created in respect of all retrieved information, and



25 profile database DBl1. Each of the interests (of type general or

| ocati on} has one or nore predefined Keywords that are associ at efl SwrEh 280he
irnterest, and these keywords are also stored within the profil e database
DBl, linked to their respective interest. (The keywords are used for )
retrieval of information relevant to the. user, as described in nore detail
| ater). Each interest has a unique identifier (1D), and the connectors in
30 the acye@loRdlig aph |ink interests together (so that tHHEWERIEZI76n of
keywords for an interest is at |least partly dependent .on which other
interests are linked to that interest such that, for exanple, interest 11
inherits a predeterm ned nunber of keyg?)rds fromits parent and child
interests). 2 8 FEB 2005 WD U2/ 41178 PCT/ GB01/ 05074 12 The profiler 201 is
arranged t QefrR&6d BidrMbESETorrb sl HAMRY kO Mtbleet® hiBndiserribatd tHa0 rgetbertate a
profile that conprises the user's interests and ke rds relating to those
i nterests. A BFYTY BFtanbated SANIAXE 'S Wﬁdattt{’]?/tqpoé\r%f’fsf)oftﬁstterests in ‘
accordance W th sHeR&f ddvadtdgdl i€she 2bfiPbi 6inbodio@dhis matnstemtiafe ieofdnkect A
user can expljcjtly input words and/ or F}Has{ﬁg that are re res?nt ative of

the .user's VHDeMELPSCONRRIEFeiPIRE hE™ FX8FPleertNo B PeR LR MY P ThA 1 Tne'&r est's
W thin the reldVBat &) his NekEMBplaAgt ch the input. This involves searching
t hrough the acyclic graph for a match between the input and the interests,

possi bly using WORDNET, a |exical 10 reference system or simlar, to

broaden t hetgeafofibwing’ WdtReddr&Xbhply RRtatednNBY fLeiRhelityaBnd Nidmethes hat
mat ches the input, the user Ul can navigate through the interests and

sel ect inteP@8pdimeRtfial |y. The profiler 201 can additionally co-operate

With a pars@ksih@that iR OieriHas ik brdife heRBRGaNE tdllevivNbaE oAl itteeet ds
and/ or phrases_into one or nore lg predeterm ned interests; many known

syst ens tOuMpbije Indemst BYctkd parse input and translate the parsed input

into a formgyappgenstreRy by the profiler 201 . In addition, users can
access their profile at all tinmes. Thus a user is able to viewtheir
profile, vid&intdieCeritaistsaf¥er&t ed cont ext, make changes .directly to their

profile, anqdipAgRcrdfipbRgW At QLdmE) on sources used to retrieve information
in respect 20 of the interests in the profile. Inplicit nodification of

profile: Thdepvisian lstinggiHems Rladl ude one or more rules that inter-relate
cinterestss gydGRtdi@ (Aidy)i nterest Ais linked with interest B and a user Ul
has interest A then the 25 profiler 201 will automatically include

i nterest B iGgtingevtgxpersivy 9Pd) €£1avkul es can al so be based on information

retrieved by bhgnRr &fdr&lk F0d bRY) Ot her users and/or external sources.
The latter can be particularly useful for providing service-related

i nf ormat i on TatdpassanesWhite Herse PlaynElogte) t he i nf or mati on sources 1S1 - |4
includes information 30 relating to banks, the information provider 200

has the potential to_deliver banlc i
20 : At 08:00, while en route for work, the user U1 receives an SMS alert

informing him of local traffic delays around Martlesham. The user ignores the report,

continues to work and gets stuck in a traffic jam. Bored, the user U1 decides to look

at the news available from the information provider 200 on his WAP phone. The user

scrolls through the shortlist delivered by second retrieving means 213 and marks

25 those interests that he wants to read later. By default the user U1 was shown work-

related interests, because context-determining means 209 Had determined the user's
context to be work. However, there are links to Leisuré-related interests.

The user U1 has a meeting scheduled with a Venture Capitalist for 09:00.

The user U1 has set a high preference value for information relating to the Venture

30 Capitalist interest, so the shortlist includes information relating to Venture Capitalist

at the top of the list. Fortunately a description of a news article relating to Venture

Capitalists appears on the shortlist, and the user U1 is able to view the article prior to

his 09:00 meeting.



related information to a user. However, in order«to deliver bank-réb‘;t 898-2005
information that is relevant to the user, the information provider =20
needs to know which. bank the user Ul has an account with. Clearly the
user Ul could explicitly enter this ~ ~'f E8 -200'5 WD 02/41178
PCT/ GB01/ 05074~ 13 information, but it would.be far nore, convenient to the
user UL if this information could be retriéved w thout having to invol ve
the user WD @iEst|y. To this. end the profiler 201 Ca“p@’ﬁc%ﬂb@#ﬁﬁf
arranged to co-operate with web browsers (not shown), onhe I'ocat'ed on each
termnal T1, 'T2, T4 used by the user Ul. In particular the 5 profiler 201
coul d downl oad software, for website tracking, on the hard disk drive of
the termnal (s) T1, T2, T4. Assuni ng t hel user UL banks "on-fine", the URL
of the user's bankercipu ihle.to the downl oaded software, and
fromthis the profil erfﬁog%gﬁﬁﬁﬁ :ﬂﬁesv%e%h%ncﬁﬁnlgwgfbof Hankser dhd seatis t hi s
“4to the user™fi¥id PEOYH hisheveninofdctivitidat abaseeDall oAbbgssnahd \hdext id, e
profiler 20HlayyaisnCG8H o pil i information in respect of third
party servi ceﬁy and/ or Eexré't ea!rar;csj Lssg)gesbeg}tet%hé’v'ﬁhsear S EStpPBf'F?rB? inplpdipgn THe
arranged t o”PEGIERTS Partkatderening remenatiole hisi 1dottzg By5) @AY Matiad bNGhe heut he
third past yBirdii@tdhiHg ébrR@KLiY, System coul d be | ocated on one of the networks
N1 - N4. ,  The. user Ul can override any interests that have been inferred
inplicitly. 15 THE BPdrsakend 2be user Unrisangorvich. Frag MmeGRaEEXhnkibyBEIO €ach

~interest. the poier 20PPEE FEMtdeqta npegés?gnofo:ce’g?noa];%ﬁ%w)(t are described,

namely state and situation. 1n. Theit sihp Bheah pgpbiags, and

cat egori es FA0ENE Weeris metariset atosmontnescsthass profrek 28MthaRliddfuddngh pidbgt i on
cont ext hasnhesRioand s . odipent.s 20 can include different types
of contexts, such as, ?D \ré?ré'na{s%l g%n%gﬁ °§6F§5Fg‘mﬁﬁ? INEEHSRTF RPaitnd, with all
rai ny/ sulnyEeniixitysocial this emayedimenmivgi, tH ames, P34y tAVedONT A BoABXLdetermining

weekday/ weakedtd BIE detbARins| son woul d appyeci ate that other
contexts ar eF HrPsossi ble. For ﬂl‘e%? eggétgéto?%(?f”s%ﬁt WY 28¢ Yy Andrkased oy

be tagged WIEN'SBOt Heteypined Ipsativh motraeits devies, Ghe ysedndFetBinPmebAL 84 §st ed

i n conput ernstrfeQbs WK ANG ! rposes. . The context type can be entered
explicitly or inmplicitly, a%\ m% éﬁéjim??ta PR &f expefsierastasgats WNeWestdesshul t

cont ext tyﬁ’é’,’nts and petrol stations around Norwich.
16

Profiler 201

The information provider 200 has a predetermined, finite number of interests
from which interests associated with a user U1 can be selected. These interests fall

within the following non-exhaustive list of categories:

20 e General interests: e.g. current affairs, finance, home, business, leisure, hobbies,
clubs etc,; ' '

* Places: e.g. home town, holiday destination, business trip, family homes etc.

. " .
There is a “master copy” of general interests, which are interconnected via

~.connectors as an acyclic graph. The master copy is stored in a database table in the

25 profile database DB1. Each of the interests (of type general or location} has one or

more predefined keywords that are associated with the interest, and these keywords -

are also stored within the profile database DB1, linked to their respective interest,

(The keywords are used for retrieval of information relevant to the user, as described

in more detail later). Each interest has a unique identifier (ID), and the connectors in-

-~ 30 the acyclic graph link interests together (so that the inclusion of keywords for an

Interest is at least partly dependent on which other interests are linked to that

mtgrest such that, for example, interest |1 inherits a predetermined number of

keywords from its parent and child interests).



éhe way of expressing the degree of

interest is to weight the contexts, for exanple with a val ue bet peeREB 208nd
+ 1. 30 This. weighting value indicates how inportant a context is to an
interest. For the' current enbodinent, all contexts are expressed as pairs
- e.g, wrk/p/ay, and a weighting of -1 indicates meighting t owar ds wor'k
type and '+ 1 indicates weighting towards play type; F E 6 2005 WO
02/ 41178 W2 °PEMI&B01/ 05074 | nt erest Cont ext Foot bal | Sai | |Pr?§’%(l1{?f‘8 ay0. 7
{i,e. play is nore0.7 (i.e. play is nore relevant to football thanrelevant
to sailing than work is)work is) hone/away0.0 {i.e, hone and away0.7 (i.e.
away is nore are equally relevant torel ggant sailing than hone football)is)
sol o/ group0.4 (i.e. group is nore-0.4 (i.e. solo is nore

The profiler 201 is arranged to receive interest information from the user and

rel evance between a context and an

to generate a profile that comprises the user’s interests and keywords relating to

those interests. The profiler 201 can also implicitly identify interests in accordance
with predefined rules.

5 Explicit modification of profile:

A user can explicitly input words and/or phrases that are representative of
- the user’s interests, whereupon the profiler 201 attempts to find interests within the
‘master copy that match the input. This involves searching through the acyclic graph
for a match between the input and the interests, possibly using WORDNET, a lexical
10 reference system, or similar, to broaden the search. If the profiler 201 cannot locate
an interest that matches the input, the user U1 can navigate through the interests
and select mterests manually.
The profiler 201 can additionally co-operate with a parser (not shown) in
order to translate the entered keywords and/or phrases into one or more
15 predetermined interests; many known systems could be adapted to parse input and
translate the parsed input into a format understood by the profiler 201.
In addition, users can access their profile at all times. Thus a user is able to
view their profile, view their instantiated context, make changes.diregtly to their

profile, and indeed to the information sources used to retrieve information in respect
20 of the interests in the profile.

Implicit modification of profile:

The profiler 201 can include one or more rules that inter-relate interests,

such that if interest A is linked with interest B and a uéer U1 has interest A, then the

25 profiler 201 will automatically include interest B in the user’s profile. Rules can also

be based on information retrieved by the profiler 201 from other users and/or external
sources.

The latter can be particularly useful for providing service-related information

to users — e.g. if one of the information sources IS1 — 1S4 includes information

30 relating to banks, the information provider 200 has the potential to deliver bank-

related information to a user. However, in order to deliver bank-related information

that is relevant to the user, the information provider 200 needs to know which bank

the user U1 has an account with. Clearly the user U1 could explicitly enter this



rél evant to foot baII t hanrel evant to sail i'ng than solo is)roup isl

rai ny/sunny0. 2 (i.e. sunny conditions0.0 (i.e. rainy and sunny l!'gapgbiﬁjgly
Rpre rel évant condi t ions are equally to foot baI | than rainyrel evant to
sailing) conditions are) windy/calnD.1 (i.e, calmconditions-0.8 {i-

wi ndy conditions are slightly nore relevant .are nore relevant to sai | | ng

t o f oot balo ihargM ndyt han cal m conditions are) conditjions are) TABLE 1
Each interest can be associated with an "interest contextPEHE881/05074hi ch
essentially conprises values for the contexts shown in Table 1. When, as is
described in detail below, the contexts} of a user is/are identified, a
"user context 5 object" can be created, WRich describes the current
identified cq,ntext of the user (e.g, if the user is identified as being at
home, and WIFRIMRFOMitst domoniet b%)iﬁi!remprmdrivemeofrpds itise usehoD K| ipkray imcorriliat,&,

home/ away =codld. K9 rethbiesy £ s then, matched agai nst e
i nt erest cont ext olgi ects mgﬂsgé\;'?%tmg V%)}" oHE o7 r?HF@“YnT%rth%nqqéNﬁ ng

wei ght's t haP HfE'cHO t Fign Wei Tyriher afrartded tosuer omoite ek ith GjbeEow ks AR M5
profile one |ocated on each terminal T1, T2, T4 used by the user U1. In particuiar the
5 profiler 201 could download software, for website tracking, on the hard disk drive of |
the termina‘i(s) T1, T2, T4. Assuming the user U1 banks “on-line”, the URL of the
user’s bank _couid be accessible to the downloaded software, and from this the
profiler 201 can retrieve the name of the bank, and add this to the user profile in the
profile database DB1. Alternatively, if ths profiier 201 has access to billing
10 information in respect of third party services and/or systems used by the user, the

profiler 201 can be arranged to request bank details from the billrng system reiating
to the third party The third party system could be located on one of the networks N1
- N4.

The user U1 can override any interests that have been inferred implicitly.
15 '

The profiler 201 is: arranged to tag a context type to each interest In ene
embodiment two categories of context are described, nameiy state and situation. In
their Simpiest forms, these context categories have two types: state context has
work and p/ay, and situation context has home and away. Other embodiments

'2-0 can include different types of contexts, such as friends/family; solo/group;

indoor/outdoor; rainy/sunny; windy/calm; daytime/nighttime; static/on the move

weekday/weekend etc, The skilled person would appreciate that other contexts are
possible,

For each category of context some interests may be tagged with both types
25 of contexts - e.g. user U1 may be interested in computers for Work and Play
purposes. The context type can be entered explicitly or implicitly, and each interest

can be tagged with a default context type.
One way of expressing the degree of relevance between a context and an
interest is to weight the contexts, for example with a value between -1 and +1.
. 30 -This. weighting value indicates how important a context is to an interest. For the:
current embodiment, all contexts are expressed as pairs - e.g, work/play, and a

weighting of -1 indicates weighting towards work type and + 1 indicates weighting
towards play type:



Vhen an interest is selected fora user Ul, the profiler 201 enters an
identifier corresponding to the ID of that interest, together vm't@élnB %005
position of that interest in the tree hierarchy, into a database table for
t he~user Ul. The processes 15 involved in storing data in, perfgrmng
gueries on and receiving data from databases are known to those with
ordinary skill in the art of database adm nistration. For place. _nanes
interests‘,voé’?/dfnf)l ace nanes in the UK, there is a " nasteFC@SBS’/m”g-f“ pl ace
nanes, each of which is acconpani ed by county information, and an interest
in 9 FEB 2005 WD 02/41178 15 PCT/ GB01/ 05074 respect of a place nanme is
dynami cally created using country/county’$l ace retrieved fromthe naster
copy. Interests—can-additionally he stored with attributes such as stock
value and |l ocation. Setting tménts'teé&k value attribute indicates that the
user Ul isIEpkgLeSted Th 5 STOGK Malues T n respecty &f;g particurar
interest (pe.g._interest may bela conpany). Setting-the [Focation attribute

i ndi-cat es [ wark/plae user Ul is i|fter dise.ecdbldn IsocmpiegrP.7i rif.er neley ofs , metet i ng
to an intefest (e.g, interest nugletmtbénkiootisd tiemt| reloeaitl yiongading| dleat | on
attribute, | such as Bognor Regi s.warkfisines t he interegswornkgsbanks in Bognof
Regi s). O heematetvalybut es i ncl udé®.@xiper those, and i aveayy), 0.7 ellies.aree@ywas ghmorangs,
priority 10 weightings, tinmes, |dayseavalyumelestnt nfoorreglamnsailthgl thaerhome
channel s, layout, quality of i|ribobea#liti on sources, |dsid bookmarks. There| are
def aul t setsolnfgsodror each of the.4atlite.i butues,is bmbret [H0.41sére. Usdlocan cloange.
any of these settings via interlfraevarg meafeetbali03hdrdeseralredobedading. thén The
profiler 201 can al so "push" guesidishs out to the usgpup)ls)- e.g. to ‘
suggest i nt esiegtnlyo t he user i|ro.acg.er damee cehditiofy ewlet erariraeg &nd eannylhe
predet erm ned rul es include i npldreidigptpfmdrengldvahol somiditims clheangesyuahy [ he
interest acyclic graph, infornmabi ofbditsadm tHe systyemeadaniosdaiiagpr, and
feedback fromthe user U1 . Thenpridhsbkey) 201 nonitors the user's respopnse
~to the questiintgcal@and nodi f1es jthe (i) EdieTohditiasLodanice winkdh doRaitions
response. Referring to Figure 3, arkhgightipfrhber reknt hareehereaeladkdittb @Bitthg Y
conprises profile nodifier 301 thorfobee®i hag WIh®y Miah@airh Eofdifonsadreet y of
i nputs 302 {(e.g. output of col|aparrhswe)filtering, changes to system
i nterests etmapLear feedback fromthe user Ul) and creating actions 305
based on these inputs 302. The inputs may be 25 acconpani ed by cgndit.ions
“such as tine to pE@CH“ iINEEEhEEN i esocivted i veth e, “inipiest cpytest Qgiﬁ’gt r eVRIER ng
to type of iedt@riemt Sctgrised DEIYsOkdrl endTREhidx® sBBWnhAS TABIRESS WRerd as is
predeterm ned | st of fupctions, and based on the nature _ of the input 302

and corresSAUI0EY BAIRIPE POIRY, therereltyng’ drsehis/aeiteni'ied & oUts ¢RE¥hn
~j ction 385.objdee canimet tremeds ididddestribbe thd StirrbmCildbstFiedus®textnéfethacCiidedn
functions”, which include the 30 functionality to activate suggestions and
questions t d%% dripe Y985 idertifisd aF PRIN9 &G hameriasd Wkaaegﬁ %W'f?g’gp%?%"tém&
"syst em f uncdonipiise: work/gispect1.0f hbmbakaSt S, -MbJ.CThis iLB&d estaetthébject is then
functionality to add new interests, delete referred interests, nodif
referred i nt%?tégefcg 28RSt Fhe IMEEST AN aRRUPTR U EBTDAR AeHEY LI BUé"K‘?rﬁg

i nformati on iherests having weights that match the weights of the user context object.
10

Storage of profile
When an interest is selected for a user U1, the profiler 201 enters an
identifier corresponding to the ID of that interest, together with the position of that
interest in the tree hierarchy, into a database table for the-user U1. The processes
- 15 involved in storing data in, performing queries on and receiving data from, databases
are known to those with ordinary skill in the art of database administration. For place.
" names interests, e.g. place names: in the UK, there is a “master copy” of place

names, each of which is accompanied by county information, and an interest in
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203, and can be tagged with question type, including "on trial",»greEg 2005
“revert to original settings" etc., and delivered to the user in
accordance with the priority of the request. The "system functions” include
effecting a change to a stored user's profile. This further functionality
of the profiler 201 is 5 illustrated in the foll ow ng exanple: An interest
11 is pas¥Rd¥#d7¢ he profile nodifier 301 as a result of pcantgiabgarati ve
filtering of interests between users. The profile nodifier 301 creates a
suggestion action 305, the suggestion being that new interest 11 should be
added to the user's profile, and, becauyge the interest is a new interest,
profile nodifier 301 10 assigns a condition of low priority to the
suggest i on.reditet UQYRSEd O5aG | ' - J. 1o the user UL,
Typically g new int gfﬂest Wi | qug anr%gé!ylt i“&agttég%\?&“g %%Dgtﬁy/tcf) ‘T”i“éﬁ“a,ceﬁgﬁvfchat
sthe nessag f%ﬂ\ﬁﬁ%@aﬂwﬂ@v-user Ul reads: "We think that you nmay be

interested in addhtegsts BEW.hMLEESSt : r file.. This will have the
effect of returning stori es ITke %t oe/r gtﬁe%s\%og#ﬁt% £2r°75" 8 SRR ¥'Yoend i ke

“to add |7 t¥380r SEiEEi the Bimtkeugiee attshite intisgtedthat lthe Liséry1 iid inferestad week”
Profil e sodtddieraldOd il S0 oPRE cej ve responses fromthe user

Ul. If the user sel éctfass%!tehe?g%t F%ﬁkﬁﬁ; ﬁtér{gsrty(eigc' 'P%‘%?a{“e\)ééﬁ"% CdMRR¥Eage i s
sent to theeHing ithe logasiant stenb3e lindivdtes hhatdewet ider 681 tihenteypedofn foragkack,
stores the inRehaws iy per. conditiop in respect of an action
to pronpt for some 'use}r%fg’gglgz%tﬁfesﬁ)(}%g' 'tnﬁege dnsy H%lba'ﬁ'éﬁs é?x%’?'? geecifyingfa | e
modi fi er 309°&j@AeTHIREE astaedbidgnac Regia, BGmet ahe fiserHaack, banks!ih Bdghgr ti mer

and del et eReyhe. RS9, LQM rofile nodifier 301. The nessage pushed
to the user e%’eads: " Las{lgwlgglgkgﬁggse% geste M atE éﬂﬁl‘fat”%nwﬁ‘ﬂh‘i”?ﬂser%%?\{ 1to

your prapi |veeightnsist FMesudpysk evotumék ek jmidrhiasio haelige? chanfiigaspRAN§YMIEy JBS Or

No (If you isaswet: i rt, back to ur- original settingsl" The
feedback from t hécfr{\%ggggfj%#é l{og%g‘la%/kesda‘%’ﬁrep???ﬁ?%“'ﬁ&ﬂg?ri‘% fogpqachypf &he

i denti fi es dH@Uisppbubfhd weetbdtlcanldhatfre afie et ask sefibige des inBddMy Meshange
to the usernodRiided g istem action 305 is generated based on the system
functions and the 30 profile is nodified as described above. Qther inputs
302 include system adm nistrator inputs - e.g, the user UL should be
questioRgd in resy nmake, of , car,that the user Ul drives. The

profile nodifier 3%??@%{ tﬁtgﬁ FHE FlTGe LUTRafLeFOPs Qub P e wstbbck SHoto
shown) frofH8astugderet)s, ton tipar ddee ulnaracoBdaicai itk drbd@dt8rmfied NMLRLESERR I N
whi ch the Ws&letermined rules include implicit profiling information, changes in the iﬁterest
acyclic graph, information from the system admihistrator, and feedback from the user
U1l. The prqfiler 201 monitors the user’s responsé to the questions, and modiffes the
20 rules in accordance with the response,

Referring to Figure 3, the profiler 201 therefore additionally comprises profile
modifier 301 for receiving information from a variety of inputs 302 (e.g. output of
collaborative filtering, changes to system interests etc., or feedback from the user
U1) and creating actions 305 based on these inputs 302. The inputs may be

25 accompanied by conditions such as time to push information to the user U1, priority
status relating to type of interests etc. The profile modifier 301 has access to a
predetermined list of functions, and based on the nature of the input-302 and
corresponding conditions, selects one of the functions to create an a.ction 305. The
functions stored in the list include “user interaction functions”, which include the

30 functionality to activate suggestions and questions to .prompt the user U1 with
{qualified by question type), and “system functions” in respect of interests, which
include the functionality to add new interests, delete referred interests, modify

referred interests etc. The “user interaction functions” include pushing information to



Z 8 FEB 2005 wo oz/-ti"s 17 PCT/ @BOL/f)Sb7a Ul is not interested (on a list
of deleted interests), Thus whenever an input 302 is received in re pfeE@t?
a new interest, profile nodifier 301 conpares the new interest with the
list of deleted interests (and does not create an action in respect of
deleted interests), In addition to strict comparison between inconing

i nputs 30%@ndifgl eted 5 interests, the profile nodifi erpép,lngg(g(,apcess the
| exi con WORDNET, or simlar, in respect of the interests on the del eted

| ist, comparing new requests with terns identified by WORDNET as bei ng
equivalent to deleted interests. Interfacing neans 203 10 Interfaci ng neans
203 controls the communication of infornktion between the user Ul and the

f As_sh Fi
exanpl 6. CoMME L SRS R A rar P S headvesr VA G st S/ na

T3 via any (Goe tobl”t knee “rEeemi wwalosigihal, sa'thgﬁhcétc'M anfwdeldferdcheto Teremusexl 8 T1,
T2 can be arr t 0. send andr ei ve dat 1 and T2
Pl an o°) 2ahAnaate RS B ARy SRR EEurl i el NrgkiBEL TE R ofe s,

i nf or mat i on atdra@hge $o reee@ratbdseﬂsaprbﬂll‘emhmfuﬂfﬂ:eﬁﬂfrhcb@wd’lr@p@lf kel postilére20ri hal
T2}, and th T4 can be arranged to send and receive data
usi ng I—ﬂ'l\ﬁ_ (ﬁE htreof”% ??162} q@“’%ﬂgn%ﬁ énplle’l T2, T4 is capable of running web
browsers. The useAneitterst dat B8 phssed tmrmEopromrae mmeemi rasaakresuh of
manner, in QL to _perform.a nunbe act i ons. i ncl

exhaust i ve 1PCPraisDife 5 s ittBrehedegd fsp R The Ariiue TulBriosr Y Prestes -
modi fyi ng t keggeseinh Smcﬂ@ﬂﬂBeKIfhe 3UgB¥dtIdY Uetr@rmapua}aeﬁtete@tuhehweroe adfed to
selectingitﬁmsg Qtoth user. 25 Thsformessentlallé _@ 2Ny
paraneters ent &P BSP& ﬁﬂ“?rtaﬁé'?té?e§t {5 NERPINGTERE PATHRAET ot her

parts of 10 heskighog rminldﬂmnquwwdﬁrforﬁﬁ)@o sm@wg:i;e@noﬁ heheTQUigteBidn EamorFeos is

~ further infqormatign see "Cien rver Pr ogr amm th Java an rha",
27" B t1 on R PR T gt UarRBipapp ok gteresis | oera fesaar il s
explicitly adeils archdebethreamésdaydp@yhes tto tiicomser lva ngsey: profile, 30 the form
posts the interes cti ntha IS in
respect of that |Er4/'féetf"é'§?7 %éoud"ay gcfdnte'cﬁgleg{”eaf '"?S”f‘ﬁgt‘fffs‘cf? lI? Y[BIQBTWEM| ch
processes this i Mfeméitivenhagfadesaeiuivid sihevixe Stare!, fSeem?.caryincl ude drop
down nmenyg and t heodid b ke (oAb} ‘fbf y%u”ﬁr@ﬁle#/éasé Qn%L @&S, Nof Pmrﬁ-/t%reéjﬁéeﬁpm ned

list, which is espogccﬁga}#gayf usef ul
M

er 301 is also operable to recelve responses from the user U1, If
the user selects the option “I'll try it for a week”, a message is sent to the profile
modifief 301, which identifies the type of feedback, stores the message and creates
a timer condition in respect of an action to prompt for some user feedback. Once the

20 timer has expired, profile modifier 301 generates a feedback action 305 for feedback,
kills the timer and deletes the message from the profile modifier 301. The message
pushed to the user reads: '

“Last week RF suggested the addition of interest |71 to your profile.

Would you like to keep this change?

25 Please answer Yes or No

{If you answer No you will re\}ert back to your original settings)”

The feedback from the.user U1 is received by profile modifier 301, which
identifies the type of feedback. If the feedback includes making a change to the user
profile, a system action 305 is generated based on the system functions and the

30 profile is modified as described above.

Other inputs 302 include system administrator inputs — e.g. the user U1
should be questioned in reépect of the make of car that the user U1 drives.

The profile modifier 301 further includes means for storing feedback (not '

shown} from the user U1, in particular maintaining lists of interests in which the user



WO 02/ 1178 PCT/ (B01/(1507-4 18 defining interests in filns, food, etc. as
the user Ul can select which filmhe is interested in, or type of ¥edotshels
iFs interested in. Interfacing nmeans 203 can alternatively or additionally
be configured with neans (not shown) to present at |east part of the
shortlist and/or interactions with 5 the user U1l via a speech nedi um

| ndex generator 2.05 Index generator 205 creates an index for each

i nfor mat i 8P Y Be stored on information source server sptPEruihsd and
stores the information in index tables on 10 index ~ database DB2. Each
index table includes at | east .sonme of the following information: 1. The
name of information source (e.g. nane of1 docunent). 2. Key terns that
have been e>b<’t1ract ed fromthe information source. 3. The network address
(URL) of thEliiafrot ietkiesteds @ur £ 6st dSgdeted idtd) ht r

croatog. o %OMES‘? 5.oDate and time that th %Q%Sn %?Jﬁae\&ﬁ%ﬁevgﬁﬁf'ca%\aioz is
xtreated. 6. ntext Obf& It e dtstest F\f\?ft'ﬁmqqﬂf@r@@ﬂlaomwme reveir@erest
whet her r el githrthe tist oWelktedl?h@yest B 2k tiona Alocality
record is a lté?Eé’}%)'? fined in Id;ﬁ tude. ﬁw@%ﬁlg%eua eécgfr%d 'erf’? Sl da’ﬁEFda 20
t hr ee- di menSionar  shAPLTAREP sirisy CPWéa'I'S(?@a"ilel’fwyen meuminghinbtie 3T and dbistedal i d,
wi th the 5 dietéragd, trmcaltomwn@a:f’feh@o@ed} r r shape
Localities SE&ICV\@TI g respective inf Er%ég%so{rl%sgglfg'légwgﬁgﬂgzs8 5‘?@6’ Br e

i ndi vi dual |y confi u*?eamtgres‘@oﬁ% the flelsterhiistoreopfroring xemplrequseed hath terms

| nf of Mat | ONYlentiAKbY. W EabEe k@ 8dir HorRGEeERLE] fuiager Do user over
relatively w de area, whereas other information, nore | ocation 25
specific (such as local services infornmation), couI d be filtered out for
all ar eas elntafrcingmeansn2og owl y defined locality. The type of information
i ndexed , | ndex ﬂ%?nfer ator 205 includes News data, stock market |istings,
Lycos, vveat her "TagiNg JBPISP R oRtrals ShaTepmBunEate of WhfdBBation between

ent ert ai nnethe usmf Qimahd e Fi t Laces to stay, places
to eat, 30 sport, financial ?Hmagir%rr}gir?\g%@i O(S)p/&bélﬂlgédwrﬁ "SIHEFS dn the gsersPbr e
gui des, and® " f Yr RREPER CoBPUSgets wish tee gpforomsinn peivitter [200abéAB8 on REHiR|
station | ocm v@nsy dieesethadeeT SFRY; t f Rui | i ndexes to
unstruct ur e Bj |rnr£r9rr(§at| on sourcegéélsaﬂg ﬁ%%gaf i'cul {j{h ?rﬁ‘dﬂf'%ﬁﬂl 5§é’é”| S
uni nport ant- f or -t s e igutem PRbATCeIVEhdRta uging YddindTerinatald 31 ahdB TEERAROS

15 Bluetooth emitting and receiving device respectively so that mformatlon that is

received via terminal T1 can be received on terminal T2), and the third terminal T4
can be arranged to send and receive data using HTML. Each of the terminals T1, T2

T4 is capable of running web browsers. The user enters data via a form on the

browser, in a known manner, in order to perform a number of actions, including (non-

20 exhaustive list):

* modifying interests comprising the user profile;’
¢ modifying the user’'s context;
* viewing items pushed to the user; and

* selecting items pushed to the user.

25 This form essentially captures any parameters entered by a user and transfers the

captured parameters to other parts of the information provider 200 stored on the

Terminal T3, For further information see “Client/Server Programming with Java and

Corba”, 2™ Edition, R. Orfali and D; Harkey, pp. 239 - 242,

When the user U1 explicitly adds or deletes an interest from the user profile,

30 the form posts the interests, together with the action that is to be performed in

re;pect of that interest (e.g. add, delete), to the profiler 201, which processes this

information as described above. The form can include drop down menus and the like

to enable a user U1 to select from a predetermined list, which is especially useful for



V\D 02/ 41178 19 PCT/ GB01/ 05074 capable of retrieving and storing data in
accordance with the index table defined above can be used (see " rﬂa@ﬁﬁg?m
@ gabytes” by lan H Wtten, Alistair Mffat, Tinothy C Bell Mrgan

Kauf mann; | SBN. 1558605703 for a conprehensive review of many nethods
currently enployed in search and retrieval technology). The Index 5

gener at or esses the information servers ISl -1S4 at regul ar

i nterval s\\g(gallﬁg?t% the index tables are up to date (dail ﬁCT}Lﬁ)‘gW"?f’f’* weekl y;
depending on the nature of the information source and the rate at which it
changes). Retrieval engine 207 10 The function of retrieval engine 207 is
to determine and instantiate the wuser's i®ntext in real-tine, to retrieve
interests as-sociated with the instantiated context fromthe profiler 201
and to retridfBiNgnNGsrAsi Onfiltserfrotf ercmasitba wwurlblesan |sslect |vBdcly ifiém | redisx
gener at or qu?tep@ﬁ&ijmo%rttms@f #oBL Rk gﬂni edid§ bl rst stage - in which the
retrieval engine 207 determ nes an B nstantiates the user's context -
is performed by cditesReindenesns AP ganeaitesna208!vand additontdiyclré lenfigurech with
reference tonELQUNSt 4nbRN) [

Cont ext - det er m ni ﬁg means %‘ggr%s\rél@ g{d)(raétsa&x's%é% ﬁégrsggﬁg%laﬁg?érig%rac? Sl’llwl’lltg]]
each of tHe thesneelt viapeseschemedjumHOVE can be defined by a location - as

| atitude and | ongitude values, and AWAY can be defined as any | ocation
nore than nl Kmfrom honme. 20 Slmlarly, WORK can be defined by time of day
and | ocat i onlndgndemrater 295 be defined by time of day and any |ocation nore
than n2 Km from wqpk t arran

receive input from s%xvg%r%gt&r%gecgg&g%nﬁ HF%Q& gﬁgr a%'Oln %Osgoregnoé‘ a
personal ‘tr atkerngtide \siogese4gByeramdi t—oISé-OIabd rseom.:ahebe infomueton v indhex rafomsrmtl on
in the pr@jeh@ﬁ@d}@g{)JSESbB§0 E3gh leéjxel:céti\fe I%P dgogtt qxéstoé r%heofu er folT{ ng
The exanpl es own I n Figure are FOSt Fat'Tve ST e pes 01’

sour ces t hat infgmatien:- oper at e vvlth Cont ext - determ ni ng means 209 (m)re
exarrpl es are4give 403 coul d stem clock, |ocated
on' the Term nal nT eb%f%lv))f @Im%ag%ioume Foﬁ c(%reaog% tl ook"" cal endar,
or a custom Bui |t @mmstmtmvehe&mtraaadﬁmmem infletretion mburge.neans 209 can
submit querigs at &£ time-tagged data in
respect- of tﬁe use-rm SQ&F&E}%&;‘F%&MQEPM tf‘%ﬁ"qg?m % on Ul at | ng to interfacing
with Qutldok4:' . cahlctrahfyounddlfnr fh@ﬁrﬁgmt‘rashrag»ur«decr osoft CQutl ook and
(I\)Azfrii?;é EX ?‘égge %Igd:l.?ghtomit%aﬂhzezigfornh{lat%nosso%frée va)llég %rsebteldSBN 28 FEB 2005 VO

6. Context object associated with information source — e.g. whether relevant to

Work, Play, Home or Away etc. (optional).
A locality record is a location defined in latitude, longitude and altitude, and a
20 three-dimensional shape defining the locality in which the record is valid, with the
defined location at the centre of three-dimensional shape. Localities with which
respective information sources are associated are individually configurable. Some
information (for example weather information) could therefore be readily accessible by
the user over a relatively wide area, whereas other information, being more location-
25 specific (such as local services information), could be filtered out for all areas except in
a narrowly defined locality.

The type of information indexed by Index generator 205 includes News data,
stock market listings, Lycos, weather data, classified advertisements, event guides,
entertainment information such as cinema listings, places to stay', places to eat,

30 sport, financial information, shopping information e.g. store guides, and information
on services e.g. cash point locations, petro! station locations. There are many
methods for building indexes to unstructured information sources, and the particular

method employed is unimportant for this embodiment. Thus, any means that is’



0735605092. Entries in a diary 401 often include phrases, which rqu%r@aiams
be parsed into a format recogni sed by the Context-determ ning neans "2

the diary 401 can be configured to interact with a parser and transl ate
the entries accordingly. The personal tracking device 405 is carried by the
user Ul and enables his 5 position withi-n the comrunications environnent
to be tragkedy,;Fpr exanple, in this enbodiment the tracking device 405
conprises a chip carrying card or "smart card" carryi ngPeEGCBII/GeRt i fyi ng
the user, and some or all of the termnals T1-T5 carrying a card reader
are arranged to read the card. Alternatively, it could conprise a 'smart
badge' transponder, the |location of whith is tracked within the building.
Specifically, the 10 workstations T1-T4 and the cellular tel ephone Tl carry

such smart Céa?'éier@ammwng Addilstonmyaba&mr bccvadddce hpadeRs u?HeQ {a'B%t é’éﬂn%g at

access doorggowk tdain L1 di, and connected to th
“si gnal t hereon: JI%urttJ 893 &lggagyngtcﬁ ahy&ss” ?}hiﬂﬁ‘eHTiN't@ﬁrrleis@e‘sMOffnt

addi ti on tdiwethy ﬁthHa Mmgamﬁa@fa’ﬁanlﬁng | SENPOSBEHOS708 0} Q%an‘P%nEfVQ%\H&N
. .system (GP%}T hERE h?% ndU is.arranged to derive and signal 1ts position
periodical l'y as 15 i ScrEeayYien e@éﬂBfGSTh(Wtr@?’@b’a’)fecmqlwmaﬂhwmdw t he

cell phohe gﬁme@@m ZDFpecéeslsas tHeo&fdrimafbm@edddi 6 anahl ¥ [Us|Ag g ands pased
posi tioni ng differential GPS positioning, or pureﬁ

I ch as. b

usi ng | and %ﬁﬁgg% iFonfmE° é?tﬁn(g%y hoUdh weekl. fdeeensing an ti@Shature of the

tri angul at um‘nrrsagmab&:rcé\snatﬁwa&dﬂefwalcthaf Bidrg¥g, the user could enter his
| ocation manually. 20 Once the Context-determ ning nmeans 209 has gat hered
information fromthe diary 401, the clock 403 and the tracki ng device 405,
and ot her d$lettevidbengins 2©r10t shown), this information is conbined in order
to instﬁxgtlate tq% user's context. As an exanple, this process is defined
with reférence to Ei d‘h’\pgo% ¥ oietriaval epginexdyy iswse idepirenjne bodehsteayate .the5 S
5.1 Take CU"'SB'éﬂthmm nt }eaaﬂﬁlxeCQHDr%Erfev‘éﬂ fbbrbdi 0By sSh QL8 p\mgetfhlenﬁgtap}orte rk
(start ti 5 ) }3 nom nal |y applies t o Geekdy 13 %MI)' <
t < T2) an F>e7 R Frf’é?*”%’nz%rﬂadﬂél rgtriaye intonmeatan V@RKmrf@rmartrbn(sBpmst <
T2} and di d8Y - iskonamtdenyenbayor R ady FabaXFLAY, (e . day on | eave)
30 iii. If (t < 'l},h 3 t > T2) and diary |nfornat|on work rel ated: context
WORK (e.g. worki'ng i'F°tef&9fng) in Wwhich the ratrigval ORigine> 21) cbzmdrmhar wnd

i nf or mai b ongpbetyateetiat edr'sGo t , 005
WO 02/ 41178 ﬁglms T/ GRO1/ 6;072£5Q¥ i€béorred®by ISR dgger;n n‘?&} meand 265504

is descr ed Wl‘t reference to Figure 4 for the two contexts state and situation.

Context-determining means 209 includes a configurable list 400 defining each of the
context types — e.g. HOME can be defined by a location - as latitude and longitude
values, and AWAY can be defined as any location more than n1 Km from home.
20 Similarly, WORK can be-deﬁned by time of day and location, and PLAY can be
' defined by time of day and any location more than. n2 Km from work. The Context- '
determining means 209 s arranged to receive input from several sources, e.g. a diary

401, a clock 403, and a personal tracking device 405, and to combine these inputs

with information in the predetermined list so as to derive the context of the user U1.
25 The examples shown in Figure 4 are merely illustrative of the types of sources that -
can co- operate with Context- determmmg means 209 (more examples are given
below),

"+ The clock 403 could be a system clock, located on the Terminal T3, The
diary 401 could be Microsoft Outlook™ calendar, or a custom built diary, to which the
30 Context-determining means 209 can submit queries at predetermined times,
requesting time-tagged data in respect of the user’s planned actiona. Information
relating to interfacing with Outlook™ can be found in “Programming Microsoft

Qutlook “and Microsoft Exchange” by Thomas Rizzo, Microsoft Press: ISBN:



S 5.2 Transform position data into latitude and longitude (1., 1;) and
conpare with position for honme (location): (i) If (loc, < I~ < | o&B8+HEB 2005
AND (loci < 1; < locz+nl ): context HOME (ii) If (I. >1loc, +nl1) OR (I; >
| ocz+nl): context AWAY 5 such that S 5.1 {i or iii) and S 5.2 (i} give

i

WORK, HOVE (W H) as contexts S 5.1 (i or-iii) and S 5.2 (ii) give WRK,
CAVAY (W Qo @saepntexts S 5. 1(ii or iv}y and S 5.2 (i) gi AY, HOVE (P,
H) as contexts S 5.1(ii or iv) and 5 5.2 (ii} give PLAY, \é'iﬁ%?&"e’ﬁ‘”#) as
contexts 10l n anot her enbodi ment the personal tracking device 405 could
conprise a network phone conprising a Digital Enhanced Cordl ess Tel ephone
(DECT) and a nobile handset, where DECTZ§hone is connected to the PSTN and
the nobile 0.a _GSM GPRS/ UMTS networ k. \Wen the DECT phone detects
a handset igb_%rggélgég?t Epgies Jne i 407 PR dRTIt 4o PRGBPY ehighd s iraria Prasses
it over thephiseedntanfetmet kecbghisbdSEY YIRd CoRtekhaetafthinigkmedhl ebol Bed wdes
cont ext det %531 ni q%:j%rr%gns 209. The nessage format may be SMS, DTMF or any

rentstafiyHe

ot her converli e erdﬁﬁé”te.ﬁéﬁ&‘é@ta E%fﬁ?rcﬁnélt_é‘iﬁ‘s@%ﬁ% ?ﬂta'efBP‘EFé’Nj'mlh- and
or 802.1 1 Wr el eSselnpsomadithskinAdslicli 186 is @hdind@ivy RY JsBF8i1V&Id %%@tlegﬁﬁé' bl'y
e

a digital fixeg or .?'F)VI e canera. |f the DECT phone were |ocated at

user's HOVEPPEES? YYHYN tht RomMRIEgtians caviypriens tei Renwacked orfiar eamgleh imthiet
woul d i ndi catbotiin@dnttihe tssRihg \WeYiBe 1405t RenpYised Bidh &/ dVEard THHUS e L£oNT ext
det er mi ni ng _neans 2 e arran so that if it receives any signal

09 coul d ed !
from DECT ~pPROhEY dFF?e'He’EtH?é'“QI§'éerus§ff@63t38%ﬁ o5 Alb ol e pgminals T b TH@WEYiNg a card

Al ternati velryader trecomdribeBao rafd ABURRA. t RitdrBERINL iPootl IBGhpAdatd Cdtdry Badffe: t he
cell 1D of the nobjle handset, and trans oseKﬂlat into lI)(l;lt and 11 on%d,&eand

used as desdPBRYAR  Fer lepaticanelewhish HF glacked avithirs thes bisking. | fsgciiibelive the n

addi ti on100 warkétansnatriiog he HOHefNhr iephBRe USICLarW tsgch &P ehrd fea%gr@:t. €
and situation ,addl tional context information can be determ ned, for

example, ." oﬂﬁdétiod‘é'_?mawcﬁ@y"e?d?ﬁ arerinsigited at eeeessslodrs, witeinghgédiidingtand arput s
fromthe devheased itsted 13ty RAI R Sighal thdrebie! ﬁ)’r"zheﬁgpf@fe?efbh)’)’“lh%h%épg oD I n

Figure 5b, may be wused to identify this additi on context i mat i on:
301. | nf or natCER PP tAHEItiaR &p :celf REONEseIMUNieRNIRA RRNPRIS d etabehdl mesitikeyg  or

sequence of syepsn (¢rs)i lBekictRdtihatatiRdits Lhisd E\ﬁ&gﬁqalq{s Q&i{icn\epm\éﬁ:aw s

t er m nal g’l; .2 ngt_her i nf ormat i on;
1 disclosed in EP 0467651 (Motorola). Alternatively, the cell phone T1 could perform

positioning additionally using a land-based posit_ioning signal, such as by differential GPS
positioning, or purely using land-based posiﬁoning signals, such as differential GSM
triangulation signals. . As a further alternative, the user could enter his location
nﬁanually.

20 Once the Context-determining means 209 has gathered information from the
diary 401, the clock 403 and the tracking device 406, and other such devices (not
shown), this information is combined in order to instantiate the user’s context. As an
example, this process is defined with reference to Figure 5 for the contexts
work/play; home/away:

25 e S 5.1 Take current time (t) and compare with time slots predefined for work

(start time T1, end time T2, nominally applies to weekdays):
i. l.f (T1 < t < T2) and diary information work related: context WORK
i If (T1 < t < Ta) and diary information play related; context PLAY (e.g. day
on leave) |

30 iii. if {t < T1 ORt > T2) and diary information work related: context WORK {e.g.

working in evening)

iv.lf (t < T1 ORt > T2) and diary information play related: context PLAY li.e.

evening free)
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such as Photovol taic sensing devices avail able from Renote Measurenggtrgs 2009
Systens 2633 Eastl ake Ave E, Suite 20, Seattle WA 98102 (e.g. PVC1
device) 4. Thernocoupl e sensors, such as tenperature indicators avail able
fromTC Ltd (TC 5 Ltd, P.O Box 130, UXBRI DGE UB8 2YS, England) - to help
determ ne whether the user Ul is outside or inside; 5. I|nput

represent A PEHE stress levels - e.g. nonitoring body terpesM R OF
interactions of the user with his termnal T1, T2, T4. Monitoring of
user/termnal interaction is disclosed in the Applicant's published
application W00/ 25565 (I PD 10 case refy,4A25709); 6. |nput representative
of Noise |l evels -can be determ ned by anal ysing the audio signal received
via the audio BripatTrenstbine pbSiidH il ' s. from addi tional physical
sensors, connected tp the Fef{rlndnngﬁg‘i’ﬁl%l%t%%deséwfé%g'nf%@]rBaa@g CHRESWHAN) |
4 ncl uding i npuP%s'tl’?'b%'i'S’”t? (tch.daszticcel eration detector 501 (e.g. ADXL202,
whi ch neasures (jjatcgetecat i orce in t irections); o a high
accel erati on detector 503k?g\%lq%%ﬁ€g%vgg%vgﬁ'l égf’cezv%‘)r}ﬂrrfc’rl\?é’é%'ﬁ? nt
“Specialities | n‘&’dfbb?d?@w TWHRIRH 2 deczben 1 edfcetencedayi a  Uni versal Resource
Locat or BURychhthtp:.// www. msi usa. comon the Internet)) 20 which nmeasures
accel eratiog of a high force in three directions; o a direction detector
505 (e.g. a éohﬁa?éé‘!) IR BA3() giveaMCitH, a3 TP Iy, Horeywsridktd ef erenced via URL

http: //vwvwssseChwﬂﬁw%h!s'ggnalulgi%iv\(;@dR%gM(@?r@QT?gsol ut e measurenment of

orientation_of the term nal o an a f° S9eX8l ocity detect or
507 (using an: ENCPYbarbFde? fil giviiPbAXt HOYE @5 HPyk @S6@RE (part number S42E-2

Wwhich is so§d,undst; i f r YROSTAR) avail able from
Mur at a nmanuf act ﬂri n'é; %gdrrgﬁ%%h?é%dp%j@qﬁg?ﬁgl ﬁl\ﬁ\fl\ﬁ?ﬁ}ﬁéﬁsa. com). The

accel erdfion, di rR@PPETPr anboviantithy pecehaClratkngBYIRE 40800 B6hNid 2

mul ti pl exernd@8rd t o] X rmni. means 213. 30 The conpl ex
nature of the [);%SIMH?;EI’ %ﬁp@gﬂgkﬁtﬁqlﬁ%%&m&p gg’ﬁﬂﬂsé Teleriene ADECTetasdn® ni ng
the user's PoRiteeREndsestmveticte GECThelsend RDdbsnddrsehd ahk epsHi dean Mtk

Model s ( HMMand9ét @ 48k i an be used to determ ne nore accurately
the user's context V\Il’lgﬁ@?]ﬁée/bl st %%WOHY'S%VF% e RfiftleRrioresdasense@ hendset in

conbi nat i orf28#¢ itnfkes thegoelED BOO5 tAMDMDBId hhRdset and passes it over the fixed
15 network to a server in the network, which includes context determining means 209,

The mesgage format may be SMS, DTMF or any other convenieht"standard. The

harjdset could also contain a Bluetooth and or 802.11 Wireless Lan module, a digital

off-air TV receiver and possibly a digital fixed or movie camera. If the DECT phone

were located at the user's HOME location, then simply receiving a signal from the

20 handset would indicate that the user were in the vicinity of HOME. Thus the context

determining means 209 could be arranged so that if it receives any signal from DECT
phone, then the user's context should be set to HOME. Alternatively, it could be
arranged to receive a signal indicative of the cell ID of the mobile handset. and

transpose that into lat and long, and used as described with reference to Figure 5a.

25 As described above, in addition to instantiating the context of the user with

respect to state and gituation, additional context information can be determined, for

example, “outside”, “windy”, “raining”, “stressed”, “engaged”, etc, Inputs from the

devices listed at points 1 - 7 below, some of which are shown in Figure b, may be

used to identify this additional context information:

30 1. Information from the user: the user U1 can use a predetermined key, or sequence

of keys, to indicate that he is distracted or on the move via te}minal T1;
2. Weather information; '



PCT/ GB01/ 05074 23 1 - 7. A good description of the mechanics and
applications of Kalman Filters is provided by du Plessis, R M, 195§;FEB 2000
“Poor man's explanation of Kalman Filters or How !stopped worryi ng and

| earned to love matrix inversion”. The instantiated context may
conveniently be expressed as a user context . 5 object, so that the
Cont ext -deternining nmeans 209 shoul d therefore operate

"object-dW|§Hgggk fashion; that is to say, context data s’%ﬁ %NB%“
"encapsul ated” so as to be alterable only by associated control prograns,
acting in response to "nessages" {which need not, however, be physically
transmtted but could. sinply be data @&ssed via the stack of a single
conmputer). It will, however, be understood that 10 the obj ec% ent ed
format is ihesigbhiaval datectpre siplyanPh@AYolRic-gesing %fdcearﬁvéf‘ Rle HpE\Remgte
context obj eCciLQiRiicpeSyVahiessad BeiteRE IR Bf suitdhgodeéatpiwadean @d., for
each of the possible context types. Thus, a user context object, for a
user who is ofV&rteedeeh he weekend where it is raining and w ndy, could
,corrprl se: 1lp %@lnEoc,?ouhte é@ngérsp?u@pzpsr %?rgﬁrrﬁgret inafcadths 6@R4ikBleNrérh MESLEf (Tday a
user's context ange - he context changes from

. g. : lay to
work. I'nier né—td)fg@n@oefsb?ro Le%ﬁﬁl@ﬁE OB &S, Eﬂé\a”@brﬁ/’ﬂ]%de?ﬁ@'n\ﬁé’” F
value will ch r I geUser goes to work in the norning {e g.
fromO0.7 to -gﬂg?S&wﬁﬁgﬁﬁgﬁgﬁgaangnts of the 20 invention, a snoothin
function caf- Hepwppanresgntasive ueth sepsss fpvebnt-eRto- t MEAKeINGoREIY "é%’érﬁ’ﬁ”ﬁl Pty
accounting for ﬁtepa%tloﬁgtof ttktn.ba\t,lsér lfmxlstt%n§|oﬂf& 13, ", fl\%mtd’?-m@&ﬂ"usﬁ@teﬁﬁihbﬁ' ly
transi st fromplay context into work context. One exanple of a suitable
snoot hi ng f undtiesastios indisaloeed inrthe daplicasit atnUbb%heémbqag@ﬁd@OQP%ﬁ@?HWP
which is for ppagation, described in "Artificial 25
Intelllgeﬁce _&%@ g§§§7ﬁébroach" by S. Russell and P. Norvig, Prentice

Hal |, pp. ®7 mp%rep@emmakwmoamm‘rse(lpv@s -ueay bergetermined| iy @raﬁ'\b%n%fhep?%fa
home/ away0. 0 (Lo gy rg'&r@aldaxpg h%v\ﬁgé a'!e tBérnlﬂ'ngﬁ')‘l) sol o/ roup0.0 (i.
sol o and roue a?e a ual ﬁ sunn- .e. rain conditions

wi ndy/ cal m 07..6Inpitsefromi &dd}ZIOO@lnMWSIG@hSG)HSQJ(SrtCoqmgc(cqcl to gwe terminal T1 by a serial
interface (not shown), including inputs from :

15 o a low acceleration detector 501 ({(e.g. ADXL202, which measures
acceleration of a low force in two directions); _ _

o a high acceleration detector 503 (ACHO4-08-05 avai_lable from

Measurerﬁent Specialities Incorporated (which can be referenced via

Universal Resource Locator (URL) http://www.msiusa.com on the Internet))

20 which measures acceleration of a high force in three directions;
o a direction detector 505 (e.g. a compass, HMC2003, available from

Honeywell (referenced via URL http://www,ssechoneywell.com), which

gives an absolute measurement of orientation of the terminal T1); and
o a direction and velocity detector 507 (using an ENC Piezoelectric Vibrating
25 Gyros.cope (part number S42E-2 which is sold under the registered
trademark GYROSTAR) available from Murata manufacturing Company Ltd.

(URL http://www.murata.com)). The acceleration, direction and velocity

detectors may be connected via a multiplexer 509 (MUX) to the context-

determining means 213.
30 The compléx nature of the physical data makes the use of simple rules for
determining the user’'s context from all of these inputs unreliable. Hidden Markov
Models (HMM), or a Kalman Filter, can be used to determine more accurately the

user's context when the instantiation of context is based on a combination of inputs .



Equation 1 2 8 FEB 2005 WO I)?/-11 1 78 PCT/ GB01/ 05074~ 24 Equation 2
where wt is weight at tinet, r is the rate of decay of the wei ght? g FEB 2005
denotes size of a | ook-ahead tine wi ndow, k represents a counter between 0
and n, t represents tine fromwhich a weight change shoul d be conputed,;
and 1 is a 5 correction factor, which represents the difference between a
previ ous woda:168rrent weight. As can be seen fromequation 2, the effect
of rate variable, r, is to danp the correction (1-wt) JdopEBEd4om
equation 1 . Variable k is preferably an integer that is increnented
between 0 and n, so that the weight is varied between tine t and tine t+n.
This equation could be applied to wei ght28 of one, or all of the context

types in 1p_t e user context object. Conveniently, time t could be set to
the time that” thé 887 esEinitoaxe’ hasmpehenicsandopridigatiansdoi KelmandFilterssiet t o

the differepoeidbetbyean HleaRM RLNE LI, &itpof Hgﬁ’sl ;—J?A@nat/gnaé}lhﬁgln}aneﬁﬁgrg roF?“nt
g to the 'user”s

“weights to ae cogputel%ﬂ based on information relatin
previ ous cont ¥t /OReA KA Ing 8N4 lepingd te Iavgunatrisdnsesion’s t he current ti ne,

and n 15 coul d berteetnsttiaeanemidd - urs, JLom the current
stetidtes Eéﬁt%@mﬁleﬁﬂy hQ {uée[sgg? as a E‘Wr ent

“tinme. The c%nt ext  determ ni ng neans 209 woul d’ eva F& U "N
antP o

cont ext piPat?@tt e Cortext-daspnining apeansdi2Ag| shoulhubdrtime lopaestk dnt hen
be applied tabjdds@riveieghtsshidn; (e iUSay & j Lo a further
variant, the yser coatslg)l d manual | ylchar?gg"e | é@(%aﬁ%g‘ﬁﬁé bg, 8r.‘cap8§'ja{‘fagnﬁglalsy

modi fyi ng t fe ReitJRID!S PinebyusBPoAE esantehj poujansn bty dontesbn0 to

det er mi ni Ng"meageOM Hk AR R AMATRP bk Y enm ped | ook-ahead
time w ndo%/_,E The skill ed pernson woul d ap%”r%@?@f gEr?%rg{teg/gr.ugggulgfsnr?plyiﬁa n
shoul d be s®1?PASSeFefiR Mefesiaek eha sinaletoppeutsr). cinvibxiiowayewhbec inddretove kight

appl i es:10e. the dofct WAEKRt8¥nat GOMEEXHt; iQok-ahead time w ndow

shoul d be chosen to reflect _qthe S%&*\?&I]}{?gﬁ? angnéﬁ) ”ay to work m ndset in the
mor ni ng, and vi ce*%EFAIDES briply albausy aowNtexAobist abherisat valess, fniaativk agi C
expr essi onstheaishétriifedisGfetiorHlesSel Lo d hespt ates Arior to and after, a
change in context. The se?:o_nd st aggpﬁhe‘l gr]lc’%\?\}r??ec%mﬁﬁ% P’%?sri-%\?% 2 URYi 81967
retrieves i PRETeSS Usn veresis ciutaicecatuihe hveehencisberecio et rekiin gl e alindyl esull he
profiler 20domprse: perforned by first retrieving neans 21 1, which subnmits a
request in—+espect—of the user context object to the profiler 201. The

.profiler ROPMRIBY | o5 | Phb (i Bedrineord dikaip & be BBRlaywhi ch
home/away 0.0 (i.e. home and away are equally likely)
sqlo/group 0.0 (i.e. solo and group are equally likely)
rainy/sunny -0.7 (i.e. rainy conditions)
windy/calm -0.6 (i.e. windy conditions)

15 TABLE 2

It will be appreciated that at certain times of day a user's context may
change - e.g. at 09:00 the context changes from play to work. In terms of the user
context object, for work/play, the weighting value will change crisply when the user
goes to work in the morning (e.g. from 0.7 to —0.9). In some embodiments of the -

20 invention, a smoothing function can be appli-ed to such crisp context transitions,
essentially accounting for the fact that it may take some time for.a user to mentally
transist from play context into work context. | |

| One example of a suitable smoothing function is a rate limited iterative
convergence algorithm, which is a form of back propagation, described in “Artificial

25 Intelligence — A Modern Approach” by S. Russell and P. Norvig, Prentice Hall,
pp. 77 - 78: '
" 0
D FE+k.(n=k)

l= k=an .
((n+1)n) | Equation 1
2
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obj ects corresponding to the user context object. This search ned§iRrEB0R00s
plotting each of the context types in nulti-dinmensional space for the
guery context object, .and finding an interest whose context object is a

m ni nrum ( Eucl i di an) di stance therefrom - | nt.erests correspondlng t o ‘t'hose
i nterest wonbtewrs5 objects identified fromthe profile: ﬁgﬁ%ﬁm?Bl

herei nafter referred to as "instantiated interests", are en passed t

the second retrieving neans 213. The third stage - in which the retrleval
engi ne 207 retrieves information relevant to the instantiated interests -
is performed by second retrleV|ng nmeans 213, 10 whi ch, referring to Figure
6, perforns the f@llpwa % %p S 6.1 Receives the interest data from
first retrieving nans’ 2 'S 6.2 Selects one ofqPﬁEOWﬁdex t abl es

d h k
cont ai ni ng data rﬂ@fﬁ'lﬂgﬁstv@e@m étqerrgé' rati o, BoUL gecaﬁ a%ﬁeééwmpdignotés

correspondence bet ween ‘i nst anti at Interests an

using a keysizopd Errmcddqaheiaﬁ tirBe GNﬁddRQt rkl PREsen e %&d@r@&dBé’&\%eﬁL@LéndaHd name
of infor nat | ?'Q"S l%)tur mte posi.tive word matches; S 6.4 Repeats’ é 6.2
h

and S 6.3 6 oph g B'ﬁ'gé‘ Fhange t gt ich Re ecoprirtedi nadyeild By
| ndex gelﬁermmctuaiﬁ)?oactos VBhidh Q@Tﬁueh@ﬁtr{éeélmfelﬁc@‘ﬂgﬂ'v@e%% e(gﬁlv qu@%d afk-Qk the

i nfornmati on sogﬂces that 20 have been retrieved into itens on a

shortlist. A et ﬁ%ﬁ?%ﬂ%’ﬁﬁﬁﬂ?tf%‘n@ thej eftect Pfe'taitﬁ% gaiahie. melgrts damplhe
retri eves addrreofioit Wem,) U&ﬂbut%dlfFHneE@&t’c%n ﬁ%rﬁ%f&f@fsrﬁeéﬁm ar$ rﬁe%er thay i@+ © as

descri bed above the interests. Then, using e context object

0
tagged to tﬂ%rem%:f’ger g?tg"eegé%e?ﬂjnr%tFhaé&h%@/elqmaﬁgar@g:;othnm tifrieet artdeme on

the shortl istniThiseqosttanasid bebsielo (1 dksi AGhEE
W th thq t%r S cont ext%]ba The |t§é,r¥1;a 0?1 thg sshortl |§i£lz?fe§teg%n%&gw%g are

then or gdni SEFSPRCULESy hi%e with the rankings, so that itens that are nost

relevant to t he CLtSﬁ/ren&ntlsylStﬁrﬁéth bati@de GONLMe tRRELHRL AL ctoh?e L QRs s t he
shortlist, andt amgl,}p ed to the user first. Wien a sig f(lcant vol unme
d

of data is PRYES Beide B e glibgreage brtwegg ‘frﬁmldethéfcueramatrme hEhis
capabi | i ti esnabfesCtier @irtenfiak ElYRds 6o NBAR A Bateddids@d | i Hfﬁﬂla\ﬁokore%?n% §laLeved
e

in respect of jinstantiated interests. In this case, secon tfieving
means 213 S%ASRECYUPYSREREE<E &'W&#'N@’Vé'm%fi@Pﬁlétbeowtrteltae|cngerb1otlma,tmdests

other than thed vensétattt baRdirkdtrRRde S Mods HALEtnd RUEIS! 811 RED) ohidE-
' | determining means 209 would evaluate the user’s current context, and populate the
user context accordingly. Equation 1 would then be appliea to the weights in the user
context object. In a further variant, the user could manually change his context - e.g.
by manually modifying the weights in the user context object, so that context
20 determining means would apply equation 1 with a predetermmed look-ahead time

window.

The skilled person would appreciate that values of r and n should be set in
dependence on the type of context to which the weight applies: e.g. for work/play’
context type, the look-ahead time window should be chosen to reflect the shift from

25 play to work mindset in the rriorning, and vice-versa in the afternoon.

As an alternative, fuzzy logic expressions could be used to describe the

states prior 1o, and after, a change in context.

The second stage - in which the retrieval engine 207 retrieves interests
30 associated with the user context object from the profiler 201 - is performed by first
retrieving means 211, which submits a request in respect of the user context object

to the profiler 201. The profiler 201 queries the profile database DB1, which



28 DEC 2005 WO 02/41178 26 PCT/ GB01/ 05074 As a further alternative, the
second retrieving means 213 can performan additional step S 6. 1218 €patans
shown) of conparing the user context object with the index entr
correspondi ng to context object .associated with the informati on source
(nunber 6. under "Index Cenerat or") If the context objects do not natch,
the 5 ret\{,b%%ﬂgs means 213 noves onto the next information source vmthout
carryi ng out” step S 6.2, which has the advantage of m MRCGH/EBNYLTHe
processi ng | oad i nvoI ved in retrieving information. This step is also
advant ageous for the user: consider an exanple where information sources
relating to hotels have a weight of 1 .@gfor the attribute hone/away in
their context object. In this enbodi ment, the second 10 retrievi ng neans
213 will oﬁP@fCB%%'éé’smtqw?drqmtexmrobree:ltabonn@pbod;h@tteItrse ubert bhtebaedbiset. BQOL ext

bj ect i nd . t]ist be stored in th
“dat abase DR Cam s oebPretTRE saf B codbechas bty mepins whtseage.

views are &h@aprerd C@@ﬁﬁ?‘ﬁl@lmg ahiommdmgbn dreeapt ivobselebndel ¥bjedkIs bOnhi@iyser U

1 via intengagng Loterfacing means 203 can be arranged to
“receive thé <hor t ﬁ%gg%%gﬁvfé% fé?ﬁt?hé’rﬁﬁ?%é{kget%éf?%? infeEtbt@PHIhed

i nterval %, C8ifgts ddgnt¥fiedt Heam dtttea Mrofiledilstabage [BY ,t hersiz@fer Sraferdd nal 271,

T2, T4. | n-gRefifandeneit- the shortli ws are requested fromthe
second retrieving rregns %% afPe HEF s ds%% B’S?ﬁef?\'ﬁ%eé%%’ﬁlﬁ P§areetfevi ng means

213 to the interfacing rreans 203 As stated earlier, itens that rank the
hi ghest are di spkg t_.Lhe top t ist. The user_ U 1 can select any
" of the itenms on t%etqlr St% §9 st ht]t”he ret35VaL EngiRe | L hoerieves hfyasden

retrievi ng refeeans to18e Insmmtratad&eml&ta —r;eq:ua‘stmécpﬂsy d@cloadtrgtrteb% WRkark 3 3t he

item a r eURL i splayed to the user Ul. 25 In
some |ﬁ?ar¥\(r,:rg§# r%ﬂr Jdlrt%g% it apgﬁor&%{hgggllwmgﬁ R§ser U 1 may indicate that

the user Ul®isS Adt Refiebpo skelint@estatzes ftomi MbOetRlingMedngl21@xanpl e, the user

Ul coul d be, td aveld neeting, tired, in a badly [it environnent
etc., in whi chg ?a%gderg%s%%enaﬁﬁbe ngex ﬁ%b'esi GATBRINRE i d5tR relatiiof fo eulnformation hese

situations, t mU@ec@mr.dcin&e:ks wﬁwongsﬁd}xdsﬁﬁmﬁ%’n Fafinvblel b s REDAI iR xed
|nfornat|on u%ka %Tﬁ in ﬁ(ontext is determined to be nore suited to
receiving inforfatio & %8 XAV FEatei ng neans 213 is therefore
arranget5toer eﬁ:éla/@etnenmstr&nﬁ/bmmdﬁl%s QORL) @XE nelRE OF HeIioNRB0R 40%obial are
2 8 FEB 2005 key word matches: -

S 6.4 Repeats S 6.2 and S 6.3 for all of the information sources that have been
indexed by Index generator 205;

* S 6.5 Compiles network address (URL) and name of the information sources that
20 . have been retrieved at S 6.3 into items on a shortlist.

In an alternative embodiment, first retrieving means 211 retrieves a// of the
user’s interests, and performs steps S 6.1 — S 6.5 as described above for all of the
interests. Then, using the context object tagged to the interests, second retrieving
means 213 ranks the items on the shortlist in accordance therewith (thus indirectly in

25 accordance with the user’s context). The items on the shortlist created at S 6.4 are
then organised in accordance with the rankings, so that items that are most relevant to
the user’s instantiated context are placed at the top of the shortlist, and thus displayed
to the user first.

When a significant volume of data is indexed, e.g. around 2 Gigabytes or

30 more of data, the capabilities of current hardware mean that data is likely to be
retrieved in respect of instantiated interests. In this case, the second retrieving means
213 can be arranged to retrieve information relating to interests other than the

instantiated interests at a later (predetermined) time.



WO U2/-1178 PCT/ GB01/ 05071 27 representative of the user's instantiated
context, and conpare these with predeterm ned information providi rig8 FEBeH’
such as IF (Context == tired) OR (Context == Away) OR (Context == Low
light) OR (Context includes travelling) etc. 5 THEN (Set a tinmer (X mns)
to check for context after X mns) where. X i,s predefined ELSE (Send-

i nformat iwg hqiyser) Cearly other forns of rules are p i ble. Adaption of
profile: 10 ~ The enbodi ment presented above descri bes ?‘%ﬁ’féew&’('ﬂ%m on a

user's shortlist in accordance with the user's instantiated context, so
that itens relating to instantiated interests are presented to the user Ul
first. In addition to the context infoR@ation, preference attributes such
as rel evance, inmportance, etc. {described above) are also factored into
the ranking procéss@ tugheyelternptivendle becaridatetidvmgusiernd 2 131 chabidarad by

i gnores i nfQitRinb0Btebes & 4 R9nLP rid r. i rest {this |s particularly
possible for interests that Wavéﬁ%@@néfdgoﬁh%élaginthgluis(e:ﬁ P%’R}feﬁagba“gw'tﬁdﬁ%s -
(see exanpl BI&HBNMERWCPIreRRoNgINGViie Gamtdit pliest Bssdchaeed intthotieint@mapboebaee 200
can furthernuRBkH@e LA 4 hNE A 701, for_qQbserving the way in which
the user U 1 accesses itens on E%@?ﬁz)s oft F%@?Xtaﬁgjeﬁ%aﬁf'i Y TRty bt es of
t he user Os TeHi®IWsMeanE 2B dnengisyont®ried sextkihformbtien sourict Auitingt reaANm g 7L

i ncl ud t - t ith th d. trievi ,
215, 1 tom oo cho 2nar tri'er af SePREE Forlinbiay e Hieeerring Pehumoien 1

Fi gure 8, t@tyimguirdorngsionoriiisy stepsschlad edivantahedust esresies ueer: respaadbAg to

those ite -1 a Bayes net considers the causal
‘relation op&ﬁinﬁeorm%\gg ”gggtrﬁaﬁﬁﬂ%gpréars r%ETS%{%&? E?tefsh ave BrWePNt Bt oI they of

t he occur r eFEeUss evemr . inAtithis cuseikorobict Bay edisn @h$b ddimerity el Second

"Artifigpal | - A r roach' by S. Russell and P. Norvig,
Prenti cgbl—larle?:rfﬁgvﬁgAbﬁ%ﬂgé 1§y§>s”|v§g§ %gé?gnf%rﬂéﬁx'%l 'af'Bgatd’aEPtefshg tgfee‘fséfénce
attri but es, CHAPEPbiem indigateshhat serusdiisisvaybserved to deal with itens on the
shortlist. For 30 exanple, itens that are placed high up the shortli st
suggest that the information source is relevant to the user. In practice,

however, the userTheashorghlioosed stomddesise HarBISYSBEIE 10 int @haktlistthay® Vit are

i nterest | j h | f that is the case, the nmonitoring neans 701
uses the Bg'%,rgéte%g?'%gﬁ’ﬁzw%&iaﬁﬁ Vieys are created comprising shortlist data)gor delivery
15 to the user U1 via interfacing means 203. . '

Interfacing means 203 can be arranged to receive the shortlist page views
from the database DB1 at predetermined intervéls, and to post that data for display
on the user’'s Terminal T1, T2, T4. In one arrangement the shortlist page views are
requested from the second retrieving means 213, and passed from the second

20 retrieving means 213 to the interfacing means 203, As .stated earlier, items that rank
the highest are displayed at the top of the list. The user U1 can select any of the
items on the shortlist, and this selection is posted to second retrieving means 213,

which sends a request for data to the URL in.the item. Data returned from the URL is
then displayed to the user U1.

25

In some instances, the instantiated context of the user U1 may indicate that
the user U1 is not disposed to receive information. For example, the user U1 could be
travelling, in a méeting, tired, in a badly lit environment etc., in which case
responding to the,information is difficult, In these situations, the second retrieving

30 means 213 can withhold sending information until the user’'s context is determined to
be more suited to receiving information. The second retrieving means 213 is

therefore arranged to receive inputs from the context-determining means 209 that are



78 FEB 2005 WD 02/ 41178 PCT/ GB01/ 05074~ 28 preference attributes, such that
the next tine an itemrelating to the interest appears on the shoftd FEB 2005
the nonitoring neans 701 can anticipate how the user Ul will want to deal
with it, and factor this into the ranking of the interest accordingly. 5
In addition to inplicitly adapting the user's profile as descri bed above,
t he secongofelfigvi ng neans 213 can be further arranged to receive
information fromthe profile nodifier 301. As descri bed®CHEBYE O Yrof il e
nodi fier 301 can push questions out to the user Ul, requesting explicit
rating of information sources - e.g. the user Ul could be presented with
ratings from-2 to +2, and 10 asked to BAdi cate how rel evant a particular
information source was to them In general, if a user returns a high
score, secORerepEitpiivayj ofg treanserXl Instommatsd t bentekthr @stolcdnpbire hRedee! Q¥RNCE
preference | ¥ . interests that relate to that '
“informati on@&é%ﬁ!?@ﬁ&c@méﬁggﬁﬁovﬁmq W0 S8 P2t urns a | ow scor e, second
retrievi ng Feferged==3inedcor &oemxt keAng) ORAOGeedt e e5NOLEE) SRE(chitedt HIQes
continually 3,§§ij1%rl§c a low score to informati on sources that have been
i dentified for aff i nterest, this could indicate that the keywords
associ at &d TWEN(Sehe timet O eit) 1 e Rtk Wrer BNRINSYSH S R i S8t or  woul d
ei t her perLE(?‘r? %gi.fi catjon of keywords explicitly, or the user could be
prompted t &8 égv infaeiptiopiMfeNds. The user's response to the nodified 20
keywor ds  catibghybexhePfinne @ ¢y 2 R sfiggdback, providing a nmeans of inproving
the quality of the keywords in respect of an interest. Data storage The
i nformation provider 200 is capable of providing information for many 25
users, and aJ/&ehllribadrPage view is generated for each, user, on~ a
per-user,_basis, every tine the user requests .information (automatically
or manuaPll y). ThildepPreedimentfiresentast abdrmdeswibevardnbing tremponend usef's t he
i nf or mat i orsHRFAM it @lcc8@8ncaMi e caching .data. The
objective is to.create pagéé\@?tﬁ\r/)\cﬂig? er%rlggﬁg%tggvcio%%?f B MR DS Telghing e
cache once 'BHPYUFIPD dntejestiaret Prasanied tothd tiserdd orfiest. loeatition tonte mntex}, SO
that 30 anynsuhsesiie est.. g n be. deljvered fromthe
cache. This shortensﬁrezeﬁg%egﬁrelgsﬁgsr %g%o%ge%éeﬁ%?%e? lerﬁ?rr%\?fgg’ Fécsdgﬁicé'gf? ne,
and r educeBR¥EMBEIRI§DERGtoredinte thd randili prgceaE T Hngenentis may @ eusettheluselhe
:DE_??BCBSEFB%721?&EGJIWSiéncfrgg i heidR §Liatisy ?@%hp%crificulrar i%te%egc%%ﬂigqggax}?ulgrzl{/ 1178
possible for interests that have been derived implicitly based on rules (see example

below)).
As shown in Figure 7, the information provider 200 can further include
monitoring means 701 for observing the way in which the user U1 accesses items on
20 the shortlist, and adapting attributes of the user’s interests accordingly. Preferably
the monitoring means 701 includes a Bayes net 703 and co-operates with the second
retrieving means 213. ltems on the shortlist are input to the Bayes net 703, shown in
Figure 8, to compute a priority associated with interests corresponding to those
items. As known in the art,' a Bayes net considers the-caulsal relation of history
25 data in order 'co'modify the a-priori probability of the occurrence of an event. A
discussion of Bayes nets is given in “Artificial Intelligence - A Modern
Approach” by S. Russell and P, Norvig, Prentice Hall, USA.
The Bayes net 703 is operable to adapt the preference attributes, based
on how the user U1 is observed to deal with items on the shortlist. For
30 example, items that are placed high up the shortiist suggest that the
information source is relevant to the user. In practice, however, the user may
choose to access information relating to that interest later in the day. If that is

the case, the monito.ring means 701 uses the Bayes net 703 to modify the



29 The items on the shortlist for each user U1 are preferably

post - processed by second retrieving neans 213 to renobve dupl i cat es) g 3¥® 2005
as descri bed above, are ranked in accordance with the user's instantiated
context prior to storing in the .database DBl1. Typically, there. will be a
consi derabl e nunber of itens on the 5 shertlist, but only a selection can
be di spl aywed2tsm78 he user at any one tinme due to termn

constraints.. Thus the itens on the shortlist need to bea%:%]ghﬁsc)f“ Xu

content cache (not shown), which can be provided by storage on the dat abase
DBl1, so that the post-processing descrihed above does not have to be
performed for each selection of itens at is displayed to the user. 10 2.
The page vi rW§er r| sing itens on the shortlist are cached. As descri bed
above, the PagecVt \ﬁét'%’?ﬁﬁ Yichgthehehe st Itirse a@aitemaredatintaytr ¢lag IiryeraSEat ed
usi ng WL/ Fﬁ’d\d.ea(ﬂbh haugRoatifernE Qr‘fd’m«@&\/\%ﬂ_rﬁemﬂ)blcgn antig] ;Ja% ﬂr?’v Hel use} N€
type 2 cachﬁ ﬁlCI’I bed above is used pages w | Il popul a e A page

15 vi ew usi Bg VRple f rignftdievitBriteard dagie. thitnise thagentingws! ane intetast eved
using HTTPscowhdiaflyi.s a request-response type of protocol -~inits

si mpl est _confi guratldoc{n,a client application, here the retrieving neans

213, sends a requBRINTCH, IS dMpRFItlY FRslagting HBe i yrge® ryefiter as desOUBd smvet hen

the index gererezbad ra0feviepRRRAS M3 Lheps eGRsSt &t rom
t he contéent cacpg and en@ng it to the second ?ré?r%%ég o Fec@; Bq'gfog'%%ﬁﬁa In

this configliPRt f'h p(?lfélle DREWRY , 32 hefe descebedcthevas pacvfnle nhedlmedl%lﬂypan such
that the repusrevisgiomanst 243 Hamkes S ré&f’éézﬁ; &gpl"cﬂef‘%ﬂphpo iFfolna

request for a age vi ew show ng the short Cea he |ﬁ8|réx
gener at or 2B CShs TacHe vsaidh! ﬁﬁk'@lsbet hreseetpdewithtretingre fionde2 tgeney abdr 205

on behalifo ofsikdeReror @Hfd=8Y IR, F@mt azﬂxé”mcm? I’ﬁ%gr%)é‘h n%L?‘cteor aﬁ35r}ésﬁl hes to

the cache, and then the cache relays this to ret eV s 1513
(whi ch pass%"sne{?l'e i B MSEF AR IMSna Bisht @Cctrhestrmr@rrfea@wn@g MBS Z‘QDB:)NerEth page

vi ew shoul direbsysld h@f KR l g ! trate uide, K to
"HTTP", Paul Het hron, mnnﬁeﬁglﬁﬁ%ﬁ?éﬁ?ﬁﬁs BIHREE pasiRhe L;) oFisf nat

Transfer PrROTIESEI that ipforpration. sqrci @Qrdllerﬁgalv,JIf metmw reﬂurnMIghblw skbre,

Frystyk, L.sddasdnted eh, 999.. (Format:
TXT=422317. PS= 5529866’7"% meRgZis ggggg@%ﬁfﬁé elr%%é‘scglqgt%esi‘ FC2068) ( Updat ed

by RFCZéf?) i Statlhis UBF?AFWU@MMWHD}I)S alanpapbnectd anfotmetibwlsoondengthaust - be

i ncl uded i nhihe peBSPRRSE r header, wth
" HTTP date; 2 8 FEB 2005’<'Q@Eifgfe ']T%?P@?G%%‘iﬁ B‘f%t%xotﬁxf) 5“3 keywords
Cache- cont r #tsocipasd ayjsh ﬂbednt%ﬁgﬂ e el mglfbnnfget'ﬁhmswétemhedmmﬁteftb; w(duld )
Cont ent - | engtierr gspeNSEe RAGES o #Cpeﬂf%ﬁexﬁl‘!‘éﬁ%f,ers' Went conng 5 ons)
a

In one arrangenent, the network address 3 %n e SehdEX ?e) i's
pr eappendedPRiMtAiet He §eegess serssikaywands antecheatresedpwnishetos @issinoedifi&® such

as changes keywords could be. monitored by the feedback, providing a means of improving

the quality of the keywords in respect of an interest.

Data storage
The information provider 200 is capable of providing information for many
25 users, and a shortlist page view is generated for each user, on a per-user basis, every
time the user requests information (automatically or manually), This places significant
loads on various components of the information provider 200, which can be reduced
by caching data. The objective is to create pages, which are to be viewed by users,
on the cache once only (i.e. request data from its stored location once only), so that
30 any subsequent request for the page can be delivered from the cache. This shortens

the request-response chain, improves response time, and reduces network load.

Several caching arrangements are used:

1. The items on the shortlist for each user is cached.



5to the user profile, updates to information sources etc. are used to
control operation of the cache (when a user's profile is nodified (298 grEBaWU5
interest is added) then the cached page views are out of date (because the
content popul ating the page viewis out of date);to prevent these old
pages being sent to the user~Ul, the session ID changes). Thus once -the
sessi on I\g {) géaz the cache is triggered to request new 10 data fromthe
i'ndex gen PEYOY 205 (which retrieves data fromthe cont ET/GBURETH t he
type 1 cache is being used). 3. The results of the queries for all users
are cached. It is possible that, where there are a | arge nunber of users,
sone of the 1 5 interests will. overla@® i.e. User UL will have sone
interests that are identical to the interests of user U2 (even though the
cont ext obj ect td@géiemeon e shurtisetir emaly uvary! akepweeabiY$BESYrocedIgd bl

woul d- t her f n perfor uery nunber of
“ti mes. Con?fggcfar? p@mé\ﬁﬁé'lrhééng Ehééﬁf} FemeNe n%u?g%%’?s'o?”‘?nﬁSeF%%cf'EecibeVq neref or

user U1l (aé@‘@ﬁ*em 2ecariatcet hith theeuserbaistatiafeaetoex:! grdred beting a) - the! n

.accordance i e d ret ievin ns 213 retrieves ?ste
“"URL and mfdglﬁatr?n?ts;?o%g{soﬁg'ca nﬁ‘frec&‘ e%ep@ngi’?ﬁdg "BPIP nWSPRALL PloffesuPR ethat

are rel Bvahertiss, bhe onbea 'sslebtist am’ﬁ |batcesblmﬂtt©x{£he Jddek Sit |a§ysotngrtﬁgle iq0e @, query

cache {not vvords ng to t e interests 11 ...ln are
hashed, sa\fee@mM's‘?'%‘;é”” tfaé“tBT 'éfg“s aﬂcf FiSHREUSttN5ee He bectgshed inve

i denti fi er sontent wéclmmem sbaehg. Wthheéh aerwwmbuew sﬂirégeV&StHeﬂda&ﬁ?d%@@mOf
use

interests far correspondi ng Keywords are
conpar ed vm\]st%ﬁh%teh]eﬂ%ésﬁggo%é?%rd8§°rlb8§ ab@ﬁ? F’?%ﬁ NAHRAVREP b ReOFPehiy ek eady
been pr ocesskdtipmof #spechatof didhged oty ests, 30 If so: o second retrieving
means 213 does not have to performa query in respect of interests J 1 ...
Jn; and o interests J1 ... Jn are linked to the identified itens in the

query cache?2. TheBpdHEBR/i208ToMPriiRg 4bhé®ndthe REI /B, 0504~

As described above, the page views comprising the shortlist data are
typically created using WML/HTML {although other formats are possible, see later). If
the type 2 cache described above is used, WML/HTML pages will populate a page
15 view using input from the content cache. These page views are retrieved using
HTTP, which is a request-response type of protocol - in its simplest configuration a
client application, here the retrieving means 213, sends a request to a server, here
the index generator 205, and then the inde>_< generator 205 responds to the request
by retrieving data from the content cache and sending it to the second retrieving
20 means 213. In this configuration (not shown), there is a cache as an intermediary,
such that the retrieving means 213 makes its request to the cache (e.g. a request for
a page view showing the shortlist) instead of to the index generator 205. The cache
then makes the request to the index generator 205 on behalf of the retrieving means
213. The index generator 205 replies to the cache, and then the cache relays this to
25 the retrieving means 213 (which passes the information on-to the interfacing means
203). Each page view should obey the HTTP 1.1 caching rules (see “lllustrated guide
to HTTP”, Paul Hethmon, Manning Publications Co. or RFC 2616 Hypertext Transfer
Protocol -- HTTP/1.1. R. Fielding, J. Gettys, J. Mogul, H. Frystyk, L. Masinter, P.
Leach, T. Berners-Lee. June 1999. (Format: TXT=422317, PS=5529857,
30 PDF=550558 bytes) (Obsoletes RFC2068) (Updated by RFC2817) (Status: DRAFT
STANDARD)); in particular the following must be included in the respohse header of

the page views:

(i) Expiry header, with HTTP date:



Queries could be nonitored for their tine of request and degree of
comonal ity across the user community, so that queries in respect % 5
. nr P8 FER 200
requests that are determned to occur frequently, and within a particul ar
time interval, could be automatically performed at a predetermined tine. 5
Addi tional Details and Modifications Context changes: In the above
descripti Qi oldpprscontext of the user Ul is determ ned BYpercpoinsnts
cont ext -determ ning means 209, and this information is useé ?o arrange the
data on 10 the shortlist. However, it may be that the user Ul wi shes to
view information relating to a context other than his present one. For
exanple, if the user Ul is at work, he 3%ay wish to see news relating to
his football team Startreck United. The interest football is likely to be
acconpani ed BY t Heachwrroasipk rixeage Sdentamstabingyifetimagt theAsmteritng t he
i nformation ovi I I I [ ion relating to 15
the user's ﬁﬁgtaé??gfﬁggggﬁfei%ﬁg%ﬁ%?kfﬁgﬂﬁié?gﬁﬂ&ﬂége%g&%ﬁpopgﬁﬁﬁvschangé
t he cont ext " PRe GFr@aperientyiteqynehwerk| adidorsadt/Rbniteh@® if dheninexptahieeds @me-t he
browsers Eog,ame@inyitfhe Js%FEnsQ%go% IB,lanc;rghanéé% ﬁg ML) w,.es%cﬁ%%r&%atfaé)ers >
entering a request for change of context -érther by entering a tinme, from
whi ch a cont@kie wier|prefledendatesdio informgtioresquiréasi ¢tk yarentsed itmgottiel ayevation
context. WghuidibsedOnihdrcs RRSE LG die ISEEHAFILE PINS01 20k RS dieRel | Ded
above, the new context information is sen 0 efirst retrieving neans
211, and i npeghedinage tiews emnoextf-dded Bendusk rige weetest 2ORaing tte pabe etkw is

Che Tor m pr oeb8 85, o REVERC Y8 0B AREE oihe sBin Y B8 Phorlrassgon ! o7
plurality ofthahgsp).dows orerithe anshidri KI shangesypthie Siabige isnrigg@et 2o geh et ablve by
t he Useryq A%a@anfrgilnt 'ﬁ{en%%iéyeénecxlgtolr gggﬁg\/‘htnclhor%n%?segéﬁr{pﬁraftggtcgo%ﬂ%g%cpsbfe ‘ of

descriptions of types of ‘users, an he Use
user he is. tiFotypexianpthe, is bhiepaisedly be several boots buttons: Slippers
button 30 Stiletto button Trendy trainers button Wl king boot button
Cowboy boot button etc.. 2 8 FEB 2005 WD 02/41178 PCT/ GB01/ 05074~

3. The results of the queries for all users are cachéd. '

It is possible that, where there are a large number of users, some of the
15 interests will overlap ~ i.e. User U1 will have some interests that are identical to the
interests of user U2 (even though the context object tagged to the interest may vary

between users), and it would therefore be inefficient to perform the same query a

number of times,

Consider performing a query — in respect of interests I1...In — for user U1 {assume

20 that this query has not been performed before}.

e In accordance with Figure 6, second retrieving means 213 retrieves (step S6.3}
URL and information source names corresponding to information sources that are
relevant to the user’s instantiated context. This is stored in a query cache (not
shown).

25 ¢ Keywords relating to the interests 11 ...In are hashed, séved e.g. in a file or
similar, and linked to the respective identifiers in the query cache.

e When a new query arrives in respect of interests J1 ... Jn {e.g. for user U2), the
corresponding keywords are compared with fhe hashed keywords to identify
whether a query has already been processed in respect of those interests.

30 e |Ifso:

o second retrieving means 213 does not have to perform a query in respect of

interests J1 ... Jn, and

o interests J1 ... n are linked to the identified items in the query cache.



32 Cowboy boot button etc.. Each of these buttons has a pre-confiqured
list of interests appended thereto, and, upon selection of one of 8 REB 2005
buttons, all of the respective interests will be assigned to the user U1
"5 As an additional or alternative use for the buttons, the user Ul is
pronpted to select which of these buttons best represents them The
profiler 2000%#A7%e arranged to naintain |ists of users %ﬂ#é} ¥pe of
button and perform sonme sort of collaborative filtering WY
filtering of interest data between simlar types of wusers. 10 Format of
data: The information may be sunmmari sed ?ﬂd delivered, and optimsed to, a
variety of formats/devices. The formats Yhcluded, but are not limted to,
HTM., WML, -nodeg( XM, Postscrlpt PDF. The devices. include
but are not 15 Ilmht tgds'\@oulgcé sBiteesd pFRSn&keir BIySs | ofotrérerest ommiuieg@t | ons
devi ces, gafe®MarGhiyobamsss Ehetusbr)ﬁorlﬁﬁ?&ﬁﬁ 4BMHkt
conput ers, g/gxd@%gmmr toec()j Qrdco#‘g( he |nforqnn§?s’:sg’rql$ﬁ%;§ekczof reciuestértgat on
demand or alerte USEr T9Fverte and | veithin ﬁgpmyulasemae mterbelr cofild be
-rechani sms  PHEMAtically ber’u‘orncetj dtlamrbmem@%é Internet 20 Push services,
SMS5, WAP fush services, Voice.. The indexing of data by Index generator 205
i ncl udes both | ocal and renDte sources held in formats including, but not
limted to, AdSitions{MAtailsid MGHTbAsionsPl @i N text, RTF and speech. The
networks ovep,mhkch, data is transmtted further includes UMIS, GPRS 25,
packet sw tched rmbl € networks. Exanple of inplicit adapti on of profile:

traffic informatilontissome tdaadridids, W%on’nﬂexh%? ﬁ?pbgé;l t B?t g% IRecgr?é(
conte

interest in transport and cars
Honme, and th@%g‘g?&g%'h@@p?q{@@%gng tP'aI”éfOtrh%tton i8Qusst ab asrangé tiee d@@lonhas

an i nt er'ést thensheotier. Meabdvel, 85mal BE kitd &h s dr N nratfic reports®. In
accor dance gtl,‘olh?% lescr t| on above, the. Uf}g\élrgﬁgs i roFlY I'8¥WIaf'° B3P fi ed
to incl ude e intéere erttth R iscPresans .ave. Forr exsemple, hatthet beeri me o #RvbA) he
provi der 20@1aNSWIsarﬂba§1=.gaedeW§) r@éﬁrg@ hi§ dbbbal® 8 | BRSS! Uids IALR 2L 987 30

every day. nt t 2 8 FE e interest
y y F—Cn)?béﬂols ﬁl%(ely to be accompamed by the contexts Play, Home or Play, Away.

Assuming the information provider 200 is arranged to retrieve mformatlon relating to
15 the user's instantiated context only,

the user U1 has to exphc:tly change the context

in order to view this information. The form displayed on the browsers {on any of the
terminals T1, T2, T4) thus includes means for entering a request for change of
context — either by entering a time, from which a context will be derived, or by
explicitly entering the new context, When this form is posted by interfacing means
20 203, as described above, the new context information is sent to the first retrie\}ing

means 211, and inputs from the context-determining means 209 are disabled.

Categorising types of users:

When a user U1 first subscribes to the system, the form presented to the
25 wuser U1 on his browser can include a plurality of drop down menus and lists
comprising interests selectable by the user. As an alternative, or in addition, the form
~can include descriptions of types of users, and the user U1 can indicate which type
of user he is. For example, there may be several boots buttons:
e Slippers button
30 e Stiletto button
e Trendy trainers button
¢ Walking boot button

* Cowboy boot button etc..



WO 02/ 41178 PCT/ GB01/ 05074 33 determ ni ng neans 209 determ nes that the
user is on his way to work (inputs from the tracking device 405 ih8iRes g5
that the user is noving, and that the novenent is taking the user Ul
closer to work and further from hone; inputs fromthe diary and clock 401,
403 confirmthat the user is on his way to work). The first retrieving 5
nmeans. . 21Wa&@41i8ves information fromthe user's profilepglafing,Lo his
instantiated context, and passes this information to the second retrieving
means 213, which conpiles a shortlist of information sources relevant to
the user's interests, and sends the shortlist to retrieval engine 701 and
to the user's ternminal T1. As the traffi®® interest is relevant to the
user's curreant ce@BbeHoot bitgof &faki ng associated with the 10 traffic interest
is likely to be high, and thus the interest appears relatively high up the
shortlist. FRARedletesadyiins that praeonfeured Hisnstmte@sisgasyeadéd endreaf Eh%
interest: theon BAESHNEL o0, i £d the. preference weight associated with
traffic, sut(}ﬁothat tﬁ)k?ggf %néx% %ﬁg?/du%gggu%h%g}ehrgs%esoéwei"éteﬁeeg?%w Redstignade in
sane cont exto)theniser Hddi fi ed preference weight will be applied and the
interest g s |ikel r.ther. down_ th 5 list (the actual position
dependi ng on the Aé%%ﬁeaggiﬁgﬁaho{rﬁte{rﬁgv%;s%ﬁ?r ﬁ@lti’rﬁﬁ”ﬁ Hip) user tHelsRignaiedt o
whi ch the ptefepenvdickepttihesesbutostist bed repies etep eREmMO M He Brofiltd MBI caPfhedays
an interestishd r : sone sort . of tine dependent function is
applied to cﬂéﬁcglﬁl gtg erﬁgﬂteaﬁpv\}é%tg%{f U596 aﬁ?l{?@ifysoeo?# Bitten E‘P%Pﬁﬁf’ﬁ%ﬁmﬁﬁé\?rtd@r
200, in parte'ehprative fitepnoend émpinfinfinetigoor insérestedhtobeddtabasaiaPRles Gy be
operated behidgd a firewall, so that external parties cannot gain access to
profile information. Alternatively the whole systemcould be run from
‘within d® Intranet, or a secure network environment, such that the only
comruni cati phyy: L gxLernal systens is to receive updated information
sources, for 25 1 ndexing purposes, and to conmunicate with a iobil e user.
As wi |l be under stisoinfoynatiwoseagkiid lsetmianséhanar dslive, i heeBbfiRRedl@sCLi bed
above may b } i ne. o. re_canpute rograns. These programres
can be cont g?r%g%)gg%&\%gﬁ)%%gc%f 'rg%és?ﬁr@g}sdﬂ Hﬂ%";'(?ﬂet é‘?edPOéd‘@'F?@dPu Msy¥iMlas a
fI oppy di sch-mele RENTMbI, WalghetdML,t BRessiptt RRE. The QhAG:aRS-CaR he Jhaded

ont 0 one I K AREE Qepal pose co ers _or could be downl oaded over a
conput er net wor k usirp?gs' amgﬁlret 5%%851' ?Eﬁéﬁ'l LG CABEUINARRTIODS davizes O (BMAD)

02/ 41178 PCTITERBS/ 66GPPoB4s, tonltessdia ieoskonin@diablel S3HbiYeFL FAN 85 BHRREW Se,
t hroughout thg.ggscription and the clainms, the words "conprise",
"conprising” and the like are to be construed in an i.nclusive as opposed
to an excl usive orheeiframetion enayemsdsliveteaton Gemird &aMerted td A& SQN%A . Ghe

are to bo conarsune se neblor i RaNe foudinp e st bR oPRRINRstDst
i kely & Bitheterdtem®MS WAP Rddh séoftes 0vdice. 2 8 F E B 2005
_ The indexing of data by Index generator 205 includes both local and remote
sources held in formats including, but not limited to, XML, HTML, WML, CHTML,
plain text, RTF and speech.

The networks over which data is transmitted further includes UMTS, GPRS
25 packet switched mobile networks.

Example of implicit adaption of profile: traffic information
Assume that the user U1 has explicitly specified an interest in motorsport, transport
and cars etc. for contexts Work and Home, and the profiler 201 includes a rule that

[ . . ) .
30 states “Iif a user has an interest in motor vehicles, include an interest in traffic

reports”. In accordance with the description above, the user's profile will be modified
to include the interest traffic. Assume further that the information provider 200 is

arranged to automatically send the user U1 data at 08:30 every day. The context



35 CLAIMS 1. A nethod of selecti ng informati on sources in accordance wth 85
subject mtter :~f relevance to a user, the subject matter being 28 FEB 20
fdentifiable by a plurality of cats ' of subj ect-rel ated data, each set
havi ng an indication of at |least one context: in 5 which the set is
relevant to the user, the method conprisi:ng (i) receiving schedul e

i nfor rratlwra)(anﬁhﬁat ain respect of tit |east cane environnental ~condition
associated with the user so as to identify (55.1, S5.2} PCTGEEAH7tont ext,
(ii) searching (S6.1, S6.2) the sets of subject related data in accor dance
with a 10 ,predet ernined rel ationshi p between the identified user context
and said indication of context so as to33el ect subject-related data

rel evant to ettgﬁnhLAentl fied user context, (iii) generating (S6.5) a list of

i nformation sources BEFEEYH deteamises seatehe siseisisarn hiswb@»em woel atds elaka,
.and 15 (i V]_thprtaal'.&:mgt cﬂe\mga 8as dndiesk th t I 00| ated with raid
riser so .as, ? | Qw 53i d_user to sée)cl @gtﬁgﬂ]spﬁ] Vﬂ%ﬁ%’ LNIF CROERENE ffer eby
| c7 access 1ntgry rratl Gh* ??ﬁei 13 vk sodrfedherfrom hmmd“lodpmdﬁ:rndltmgd'éq/ @y one
.of the pr eccé@nkngocl 03B corFirmhirah thé ~ i.ncl udes; tracking
tine locatiqp, rfsh user b recel pt g’]‘sefrga&ﬁ?ﬁégwa&%&na OHJP’FJFStt FoieY8er . a
nc! conparing thé f raTI&VAY NTRrertieat frem Wﬁt%epseuetllerneiamled ﬂoqﬂﬁﬁds@a”htlated

i nformat i omqnmemccaoricbm@& \t\hﬁshnﬂ{r ’ t he erm ned

l ocation inf %FH@ @ fining g?ﬁ(lgrgéésnttﬂg%%hé %meg'Bﬁt R ns %ga"“%r k'
context, and the pr 8&?'@?%'!13&"”38?“ seirres l‘eﬂﬂylaUdtmgweamedlstmvarb%td;)ehﬂve@rmst he
tracking i rthers’miruhsnntcaméltr’@hﬁ &Hohde red gation infarmtio

met hod accqydi Lo claim?2 i ngvvhl Zﬁﬁ rghg %rtefe?eerrrﬁ neg. rbﬁjqberlsa”t?séfaﬁ'ic

t he corrparl ng St PIRYPTIIES theoreRrs ewreent edoatéxrtg the réidng esaickes seiregyl ed

i nf or matlitortrANENREIsSHEKEIY to be high, and thus the interest appears relatively high up the
shortlist. However,

30

assume that the user chooses to ignore the traffic interest: the
Bayes net 703 modifies the preference weight associated with traffic, such that the
next day (assuming the user is determined to be in same context) this modified
preference weight will be applied and the mterest is likely to appear further down the

15 list (the actual position depending on the degree to which the weight is modified),
The degree to which the preference weight is modified can depend on the

number of days an interest is ignored, so that some sort of time dependent function
is applied to calculate the weight.

20 Aspects of the information provider 200, in particular the profile information

stored on database DB1, may be operated behind a firewall, so that external parties
cannot gain access to profile information. Alternatively the whole system could be
run from within an intranet, or a secure network environment, such that the only
communication with external systems is to receive updated information sources, for

25 indexing purposes, and to communicate with a mobile user.

As will be understood by those skilled in the art, the invention described
above may be embodied in one or more computer programs. These programmes
can be contained on various transmission and/or storage mediums such as a
floppy disc, CD-ROM, or magnetic tape so that the programmes can be loaded
onto one or more general purpose computers or could be downloaded over a

computer network using a suitable transmission medium.



28 FEB 2005 36 4. A nethod according to any one of the preceding clains,
including receiving elate fromat |east one of a position detectog,FEan2009
accel eratior~ detector, stress detecting neans, a tenperature detector,
light | evel detector neans. 5. A nethod according to any one of the
preceding clairns, in which the predetermned relationship between at

| east somsvofianes identified~contexts and said indicati Q. Qi SROLeXt

i ncl udes a correspondence therebetween. 10 G A nmethod according to claim
6, In which, when the correspondence is null, the selected sets of
subject-related data are all of the sets of subject-related data, end said
generating step (iii) includes the steps®Hf; retrieving information sources
i n accordance wt I ets of. suybject-related data , 15 tagging
the retrieved inf ngn Er%tg it(ﬁ)%cg%gggga% rteﬂu'feﬁeoqg%)rﬁ“['seexfhrPH%Iﬁ“EJétteﬁdﬁﬁé‘PH%’f the
correspondi R§dste elpinssibfrecvordd dta@dpridat,a”comprisiig” ngnd ahe kaggeto be

i nformation ~es. - at. | t .on part, in accordance wths correspondence
bet ween t he Cig gﬁfeﬁfupe @8@?@%35&08‘?%& TR LOCXGHGVE 108 SXBREe sepReetatis o nci
20 conpi | i ngo &av.iistthe srmyd Sf figelidiey, thag gedirhRéDtITRThO D o3@IF % tholAGHPEH at ed
therewi th; d I L, i itions, of the tagged information sources and |ist.
7. A et hod aacoy dBar? 8 SbuivEsed e RRlcaHte fitti hehet s Y dendra -5
cor r espondemestliseivieen caherl etasdnts oneidafonttbey.i denti fi ed contexts and said

i ndi cation of context, said generating step (iii) includes the steps of;
retrieving informati on sources in accordance with the selected
subject-related Bala ,and conpiling a |list conprising the retrieved

i nformation sources 30 8. A rnethod according to claim®6 or claim7,
further including~ltlta stress u#: nonitoring the selection of at |east
one information sources in the list by the wuser, in order to deternmine a
rel evance weight for the or each information source and AVENDED SHEET



28 FEB 2005 37 for each information source on the list, identifyi'p? Heipegpet
of subject-rotated data corresponding thereto~, allocating the relevance
weight to the identified set of subject-related data, 6 5rtch that any-
ranki ng of tagged information sources is also performedt in accordance with

tite allocated rel evance weight. ~ _ 9. A nethod according to claim8, in
whi cht the nonitoring step includes, at least in part, utilising a Bayes
Net in respect of the or each i nf or mat | QN sourer'.. 10 1t7. A

met hod~according to any one of the precéeding clainms, in which the context
of the user la be identified is the ?gé%e t context of the user. 1 1 A
net hod according to any one of the p 'ng clains in which said 15

Subj ect-rkl at edAdateahc[dOﬁprsleEéeﬁndmb{mhdﬁon kodreed WELRQSad®E it NP o 8;eR0Y
clains, in which the transmtting step (iv}

one of t
conpri. seg'ﬁ thé'ﬁ%ﬁtr?le YRS 7 8 (TPe SHIgSeMatGh e Nk d‘#‘éé’é‘t ddﬁ‘era‘liv of

pr edet er mene@f%btdcwﬂleasda@d? @A st | ha0ing IPFAR2MBE dtNR 10818800 cantext in
trans SSI tion, ' and if the transm ssion conditions are deerned t

be sat sf| tR? SahiselevpRgotthe usersthe method mhmlﬂgaccor ding to claim12,
I n which ume atreb§1@ dition inclu e 0 nor e
i reb@3Wg QE‘ﬁe i Mm rﬁ!%'t 80 amd G8RA L rgspec udes Perﬂ“f’grﬁﬁ‘tl on.

rul es for determnning er t user 1I's disput ed efei v
enwronmental condmon assomated with the user 50 as to identify (% ,S58.2) a

UISer contaxt,
| (i) searching (S6.1, S6.2) the sets of subjact-related data in sccordunce with a
10 . predetermined relationship between the idantified user context wsnd suid
indication of context so as to selact subject-related data relevant to the identified
‘user context, |
(i} . generating (S6.5) a list of information sources based on the selected sets of
subject-related data, and
15 fiv)  transmitting said fist 1o a terminal (T1) associated with "‘”d user $o as to

allow said user to select an lnformatton source and thereby Lo access mfonnalmn
from said source,

2. A method according to any one of the preceding claims, in which the
20 receiving step includes:

| tracking the lacation of a user by receipt of tracking information for the user,
and '

. comparing the tracking information with predetermined fucation information

In accordance with predetermined criteria, the predeterminad location infarmation

25 defining . at Teast a "home” context and a “work” context, and the predetermined

criteria including conditions between the tracking information and the predetermined
lncation information.

3. A method according to claim 2 in which the predetermined criteriv used in

30 the comparing step includes conditions relating to the received schedule infarmation.

AMENDED SHEET



I4. A method according to any one of the preceding clains, in which _
information relating to said selected information sources is proy q‘}gg jgﬁ'a
user via.a 30 cormunications system t 5. A nethod according to any one “of
the preceding clains, in which ;information wuser contexts is
identified-respect of the user. AMENDED SHEET 2 8 FEB 2005 38 16. A

met hod according to claim 15, in which each of the plurality of contexts is
wei ght ed, each respective wei ght being 8&di cative of the |.ikelihood of ~a
user being in the associated respective context. 5 17. A nethod according
to claim 16, including praciicting, on the basis of the identified
context, g future context of the user. 18. A nethod according to claim17,
“in ,which®the pfatietked Aecaudivg PrnyResot e BigsPdingclainsndeelding rtasizinigon
(Equati onddda §@dtat SRR i i , r.ehy apgi.ng.t h er's
context. 19. A rr@t?}ogé%g storif(r)é; q%%‘t%p"‘n’g%t?g{n&i ngA:gdégg)é{at%’P gg%j('g%t' %ﬁ#t er
of i nt er e9ptECHNE Mepdsy agempetaturbaietestaf lightdewt elevécthigemosier., Wierein file
subj ecty matter ~f interest 15 includes ti plurality of sots of keywords,
each set of keywords having at |east one identifiable state of the user
and/ or en®i r onméntmathbdcatceddibihaneto; dneeohrhbogredeagihydilagng, he stieps of:

[ | ectj I.nf: ' [  dj t , pf clains~1 to 11,
(1) or gapt Rk TR Bg heBlp Feiiaral ot 2imecolterdao B s W s

pl ural i t yirafcatidbl ctrdoheditanciades £astespbidddce Wik @Betedtides the identified
state of the user or the~ environnent, and (iii) storing the organised

i nformation. 20. A nethod according to claim 19 including presenting~ thc

retriageds, 251 NpORERdPBcdRahBRoUssh ) R Fnich] TR el LdmeAhHeREERERLAL T ON

of i nformation incl udi ngf
the selccted sets of subject-related data are all of the sets of subjest-related dara,

and said generating step (iil) includes the steps of:

retrieving information sources in accordance with the selected sets of

" subject-related data : |
15 tagging the retrieved infarmation saurces with 1he context indicated against

the corresponding set of subject-related data, . |
ranking said tagged information sources, at least on parl, in accorcdance wilh
currespondence between the identified context of the user and the tagged context,
and

- 20 compiling a list comprising the tagged informatior.l sources, tho rankings

associated therewith determining positions of the tagged information sources on the

list,

7. A method according to claim 5, in which, when there is identical
25 correspondence between at least some of the identified contexts and said indication
of cantaxt, said generating step {iii) includes the steps of: '
retrieving information sources in accordance with the sclected subjeut-related
data , and

compiling a list comprising the retrieved information sources.
30

8. A.method according to claim 6 or claim 7, further including-the steps of:
monitaring the selection of at least one information source: on the list by the

user, in order to.determine a relevance weight for the or.each information source, and

' AMENDED SHEET



Cresting a viewabl e page conprising at |east sone of the retrieved

i nformation, Such that when a viewable page is created, a sel ectid8 KEB 2005
said storef information is retrieved in accordance with display
capabilities of the termnal: 30 21. A nethod of selecting information
sources in accordance with a subject matter of relevance to.a user, the
subject matter being identifiablr try a plurality of sets of

subj ect-rel ated data, each set being st%-?ed once only and havi ng~an

i ndi cati on AVENDED SHEET 2 8 FEB 2005 38a of a plurality of contexts in
whi ch the set i $OT%AB\Vaermaton peurpeen the Rt met hod  conprising tine steps
of: {i) receiving s T3 tal 1 | ; ol..l east one
envi ronnment al condi ?ﬁ%g%gﬁ%{t@ S\E’meftéﬁfiﬁaetggtggﬁd g%rl;%?%ﬁ?'lggﬁg‘éﬁ%riufy a user
context 5 associ at éfioetiimgethetralevande weltctoi thg idhetiféet selobf Subjeatirelnaddat ed
data in agg@rdance with predeterm ned relationship between the identified
user context and said indication of context as to select subject-related
data r & et thas artyerankieptdtftaggbduinesrmation extircetiik ia}sol FaRirhferil MOaéEHrasmme i on
sour ces b@&gqhgqa”toge-' ellec.t eel sets -of keywords. 10 ., 22. A nethod
according’ 1o clal more FRVEMEMCEIERe context of the user to lie identified
is the current context of the user. 23. A conputer program or a suite of
conput er Qrogrisms, conprising a set of 15 instructions to cause a

conput er, “or a’sUitFedhiccortipdiieridim Bg ipwhidy thet meniteirsostep St@pscacaniedsing
Lo any oni gt alidistiy dahfhsllen 18 fasoBOPEY Bt daBh iSRIRELLNdodAkOr ML i on
sources in accordance wth a Subject matter © rel evance 1o a user, the
subj edP ratter bei ng identifiable: try ~ Plurality cry ZO sets of

subj ect - r ghat ed gatidhg. | i ndication of at |east very
context in whiGh the g%t%p?@ﬂ%gg%é’ﬁ? oﬁgh? r?éerlf’?&g,.afﬁ'és'dﬂdé'?'ﬁf‘dé‘ec%‘ﬁﬁ'ﬁ’f[si ng
| ocat i on &% Bea¢rer e desd{dBR) iarteangedt tonkobe titatseri ndi cati ng context in
whi ch information fromthe respective sources is deenmed to b~ relevrrrrt,

11. A method according to any one of the preceding claims in which said
16 subject-refated data comprises keywords.

12 A method according to any one of the preceding claims, in which the
transmilting step (iv) comprises ‘

inputting the identified user context to at least one predetermined
20 transmission condition, |
processing the or each transmission condition,

" and if the transmission conditions are deemed to be satisfied, transinitting the list.

13, A method according to claim 12, in which the .at least one transmission
25 condimign iricluass one or ore rules Tor defermining Whether the user 1s Tispossd to
receive intormation.

14, A method according to any one of the preceding claims, in which information

relotinng to said selected information sources is provided o a user via a

30 communications system.

15. A method according 10 any vne of the preceding claims, in which o plurality of

user contexts is-identified-in-respect of the user.
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i'dentifying means (209)~ arranged~to receive a slgnal indicative of.
schedule 25 information and data in respect of at |east one environ2rénfsd 008
condition associated w th the user so as to identify a user context

~associ ated therewi th context-dependent selection neans (211, 213) arranged
to .identify, fromsaid 'Information sources, a plurality of information
sources on the basis of the identifieg context of the. user and said

stored context data; and 30 generate a &hortlist of said identified

i nformati on sources, AVENDED SHEET 2 8 FHB ~~5 38b and transmtting neans
f203} for transmtting the shortlist to a termnal in said

tel eco I cahl for. recei by ser = 25.. Apparatus . .
accordimr?g;@:to Igl @i@mcﬁg%&&%,@?é?n‘; T'he |'d8nvf’ﬁifcb]ierfi‘§hr?2éhg P?‘fﬁ@@ ﬁ?éco'étre?‘éﬁged to
process wejthted| dach whpectiveswdighebdegtindivativacot eraiketlo® gnaludcrdietdf inve:

of scheﬁ‘télaesqhat\&grfgion.end data In respect of at |east one environnental
~condi tion, the rul e8eyeifetdP ¥y, as output, data identifying one yr mare
contekt~. 10 26, Apparatus according to c{aim24 or 25, in which each set
of subj eﬁ-rel ate ata is stared once only, and has an indication of a

plurality’of BoMmELed iaGcandingn 19 iiaiwed 6. inclyding pasdicting, t o the epasig\WEENIDED
SHEET  identified context, a future context of the user.

18. A method according 1o claim 17, in which the predicting sikep includes
10 applying a smoothing function (Equation 1) to at least some of suid weights, therehy
changing the user’s context.

19, A method of storing information in respect of subject marrer ol interest to a

usgr on the basis of a state of the user, wherein the subjact marter of interest
15 includes u plur_ality of sets of keywords, each set of keywords having at least one

identifiable state of the user and/or environment allocated thereto, the method

including the steps of: '

(i) selecting information sources according to any ona of claims 1 to 11,

{if) organising the selected information sources in accordance with a plurality ot
20 criteria, at least one of which includes the identified state ol the user or the

environment, and

(iii) storing the organised information.

- 20. A method according to claim 19 including presenting the retrieved
25 information to the user via a terminal (T1), said presentation of information including

cre’a.ting a viewable page comprising at least some of the retrieved informarion, such

that when a viewable page is created, a selection of said stored information is

retrieved in accordance with display capabilities of the terminal.
30 21, A method of selecting information sources in accordance wilth a subject

matter of relevance to a user, the subject matter being identifiable by a plurality of

sets of subject-related dats, each set being stored once only and having an indication
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of a plurality of contexts in which the set is relevant to the user, the mothod
comprising the steps of:
fil  receiving schedule information and data in respect of ar lcast one

environmental condition associatad with the user so as to identify a user context
5 associated therewith,

{iiy ~ searching the sets of subject-related data in accordance with a predetermined
relationship between the identified user context and said indication of context su as
to select subject-ralated data relevant to the identified user context,

(iii) identifying information sources based on the selected sets of keywords.
10 =~

22. A method according to claim 21, in which the context of the user to be

identitied is the current context of the user.

23. A computer program, or a suite of computer prograimns, comprising 4 set of
15 instructions o cause a computsr, or a sulte of computers, to parform the method

steps according to any one of claims 1 to 18.

24.  Apparatus for selecting Information sources in accordance with a subject
matter of relevance 1o a user, the subject matter being identifiable by a plurality of

ZO sets of subject-related data, each set having an indication of at least vna contexr in
which the set is relevant ta the user, the apparatus comprising

location storage means (DB2) arranged to store data indicating context in
which information from the respective sources is deemed ta bu relavant,
identifying means (209) arranged. to receive a signal indicative of schedule
25 information and data in raspect of at least one environmental condition ussociated
with the user so as to identify & user context associated therewilly;
context-depandent selaction means (211, 213) arranged to
identify, from said information sources, a plurality of information sources on
the basis of the identified context of the user and said stored conrext data; and

30 generate a shortlist of said identified information sourcey,
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and
transmitting means {203) for transmitting the shortlist Lo a terminal in said

telecommunications system for raceipt by a user.

25. Apparatus according to claim,k 24, wherein the identifying means {(209) is

arranged to process a plurality of rules dspendant on the rececivad signal indirative of

schedule information and data In respect of at least one environmental condition, the

rules generating, as output, data identifying one or more contexts.
26, Apparatus according to claim 24 or 25, in which sach scl of subject-related

data is stored ance only, and has an indication of a plurality of contexty in which the set

is ralevant to the user.
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