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; ABCDe3e| zz{}~6(T| x WO 02/41176 PCT/ GB01/ 05049 1 METHOD OF UPDATI NG N
| NTERESTS The present invention relates to a nethod of updating interests,

parti cul avOy2Mpdat i ng i nﬂmmﬁ,m u” user. 5 In the curremCTIGEONOREYI ON
rich climate, a consi der gl Wﬂ Wmof attention is being paid to devel op

i nproved net hods of informatggg,.fetrieval. In particular, the field of
agent technology is heavily involved in dqveloping agents for searching,
sumari sation, filtering and presentation of information e.g. Davies, Weks
& Revett, 1997 ("Information Agents for the WWV in Software agents and
soft computing, 10 Eds H. NwdABTHRD Q& MPRATINGINTERERF $nger - Verl ag). Most,
if not all, of these rely on the agent having sonme know edge of the user.
+The inclusion of user information is rapidly becom ng a key area, not only
for agent technol toy prdsent ddveotiborelates tona evatbod iofi updatin@lintemstsd qrantiatarbt ed
by the recentc%a\{. pr.ogeos«%d gpen Profiling Standard Dunn, Gaertzman, Layman &
“Partovi 1997P¢{#BE (E?/S an ap”rsc?f'i ling on the web" Technical 15 note, WW

consorti sm 2 Juneinl@@7urrdds @fifotAGSHTREN @imbte, WNEHERIcPEBIY aRiclt BY aB@ntion is
ever-increasing role as digital libraries, electronic commerce, and

per sonal i seBeBP AL 40 idpislopeistniayarb methpdie shinfatmatian retfipys) dyeattisulasutie as
emai | P o iSbnGeaReMSholheis KBATE! hohB ! ESIIBRRERERRN 18 oaBEh

t hat were concerne i ng volunmes of informatl
descri bes t sumiarisation, fititeriovg bnd meesemtiomdst infrtmagiph iecatDavies, dVeascl Ragettt s

for reducing,iLoforoation oyerl oad (Ma 994). 'Agents that reduce workl oad
and i nfor ma??% ‘ok’/‘gc?’m?i'&“ '&‘?ﬂjﬁﬁﬁ%gﬁq mw)‘f N %l@uc 39ei)and sIESEAMPLENG: i s
per haps 1ttheEsd rYINwaRStN] PReINiIABErITheSSIHY - Vallagganbst, hans: sucsearded riytdi n

the Internet environnent: there are si nPI y too_nmany resources available for
any one per §6naggtInvishseme kaemdedas obIRe ussid Thedaeysion neserdniormatieniifat e

enough to hﬁé\b?dlprb@%rﬁﬁlgg% {Ijefr :éiegae ARGk, fd?%eﬂpﬂc‘?lnefoﬁg?ghyalgb ggr h%ﬂﬁwt@r% a

smal | "percentage were a of any 'interest or releVance. Sear agents
(such as Anwl ¢éreeeal) asderpastatedgby Hor essntigbyogsediQpent Pradliag Seamtmrd Bunn,

reduce this.workload, with t. 1 ngludi .Sone t had. of allow ng fhe user
Lo e or m ¢ ARG eVl 8 Fanof 3082 CReeNeraT Haticd o st Biakr nisehntcal
devel oprmnt sotd, IWWagsRbriee TN oLIeg Y 9Bay.eubaduforhfatieANS IUhAbuBIeaN] PE§ing an

interactions with a user as well as |earni n? their interests. Many recent
agent's i ncl BE-BYRBSINGr RIS f atisHYIt§r BPiariphg elagionicascommece 1am -persorpatised

PCT/ G B111 é‘g&i;cggiérﬁsl becolEd i ré '\:nﬁ&‘@srgré%oq abtree, 1997 ("Milti-agent

mat chmaki ng”™ 1 n Software agents and soft conputing, Eds H Nwana, N.
Azarmi, Berlin SpFiltates -agentsadsuch, as 8Sywli prior&isiebegenté Paveraniypaatly Bhé | fsts,

1997 "Lear nj ad revisi user profiles: the identification qf. .
interesti ngbé\/}e%ggtsm(ﬂ} é’g"a,geﬂ'/gsgmaﬁewfgeea(rq‘%?cr?gﬁ%\"f@} ﬂanﬁg@g @P@Sﬁzﬂq '%%Wﬂ'(?ﬂ‘er
(M adeni2n, 1286 19%Br sesalibasetvalahels rirbiafonsnthethilsesmntappiictions T&c bndical
report 1js-DP-7472, School of conputer science, Carnegie-Mllon University,
Pi t t sbur gh BR§0tS & i§EUFing infofmaption QV?'anQHM%?ﬁr(f' 994b5Aagris ithatgeduge weedead

that assi st gndVBllolMhAWH Srioal? CeRFLAISSonsf thd AdM, b%ﬁnﬁ%H?%L is perhaps
Conference on artificial intelligence (1JDAl 10 95), ntreal, Canada),

News S| EVE (thenekele masy impereni mepsbasiddt fagentsr hae sbceasded i witinntiei hernsi ng
sinple inte i . dzi u :operative
EElonPiche e ork Qb BTGl ot urtid S5 RSP RIPbhY desgons

i nformati on agents. Berlin:
" Adapt i \B5 pesrssuftaéxhaubtivelnt bod idddetiaf iong wyet muhbat eddughr GaRaVE Brdyvesesion Bl

profil es aufomatical Ig Pr oceedi R,s _15.‘ " Internatiopnal Joint Conference, on
Artificral MRCBIRAIGENERE (YCHSAPIPRPNLIN i oY \elge) gorcsagk)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
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-conprises a nugber of information fi

The agent of Syskill & Webert learns a user's profile and uses this to
guide its suggestions for interesting meb pages. The user rates the

rel evanceV@iz#hdé suggestions to the user's interest and tRETARNWSEHP| oys a
nai ve Bayesian classifier 20 to revise the user profile accordingly.
Amal t haea (Mukas, 1997 (Moukas (1997) "User nodelling in a nultiagent

evol vi ng systenf Proceedi ngs, wor kshop on,Machi ne | earning for user
nodel i ng, 6t" International Conference o% User nDdeIIing, Chi a Laguna

Sar di ni a) ) key Yol Lo® i

o ch'i o 1 nen LB PR £ EPuEEY IS5 DR RED Mt ®uafbn” b 5P hulerf oahise:

to retrieve 2Sanpagss computib@r Bt HE Nwzanusalr Azéﬂ‘ﬁll Bhﬂﬁa&mrt@e-rveﬂa@f)t | e
terl n ents gl FAs), each one

speci al i sed*f oPYSilh&r YVepet dPaszgpi %"A Pilaey “keainipg 3@8rf§t’tst5t9t eRer iprofifes:
nunber  of V\’aysth@‘?d&wtlffclaf@h'glf‘n?t@ﬁajsifﬁb el sifbsS MachinB9bdrhitly ?f (dpvourite web
‘pages; through observation of the user's interaction wwth their browser
(usi ng page*ackersendli ¥tahyatches )(Viadenjc, FOPPRe " Rensenalhavebmsclern dasign/eand30
over time, so h ey _can a nore .c as t

“nteracts wi ¢ AT Ete 5, SRR bRy VREE 1412, SBpCEl RhnesiitBhee
about a user |®amégterM§m>nal)Jml&31enyI Pi&fskufy‘h JsAD Oicegter §, |nformat| on, b)
provi de personal i sed services and information fromthe WO 02/ A17( 3

PCT/ GBOL/ t | $0~Fti#gia dlLiebpinaan. edﬁﬁﬁquéet'éa hdtbragegt nthed PIRIIE Wifb DERWSINges
to be able to pRLAAhGS, 3 40yt %Pr@%ﬁhalbééﬁreréd&@e&ﬂaﬁtfrc?él Mt)en@ fx@é“?l[]bﬁ@“d
penSesane! have all fecently announced products whi enabl e suc
adapti ohO 1t 90k hMordfe, eCfmaéah that having a profl I e of a user is crucial

in order to _prgyid ng J.nf.ornati i nterest to the user.
A though t he” s JEVEREVELEToHRG 232 chrBunt Toke Qi np rcleRostimbdify 13Rs

i nformation sodmpRsintae@bt rpsacsmegyShem:s KahdA41¥ M.OKAERNGS-dpgteatiay b6 sationr
identifiers in the proflle as a function of the context of a user. The
context of a (RESMtHBesliniRrRiinger-Nefipgd, png gely deternmines the type and
content of lanf B (RNl 11999 ~ABRSIRS pelsBnbiNrsiifiiioA! By TOBRAT that
time 10 (e.g. iIf a user is working then the user iIs Ii1kely %\ant to know
about wbbk rel@rgenizemmersemabprcatrh@b detashatinatint sPiogeedings dﬁe‘alnttembtiomslmmt in

reducing the v n hat ser

Applicant's pa en e@ﬁgé)?zé%f' e”' eﬁcree(flfqﬁg g?’ fﬁ‘ﬁ:ﬁ%?'ﬁg«é’e{ﬁ \Iﬂ‘}a@)based
syst em knowWrheaagénie of HASKHR mg;eett |eah1'scb Sdeptseprofid ahl ugdsothidtib oguidé ugsh
as URL of the docunent and keywords i ndi catl ve of the content of the

document, r¥OgEsHRRSt doudBiRtRTHNG ovelk madesstThe Upeseres JRSprsevanss &f ofes

user prof i | ReqERBs &) b HEIUOREed A tmhgetteerﬁhe atreat\?étagy&f.a%egﬁf.érn
particul ar types of information, and ﬁgr orns coll aborative filtering

bet ween28sdpsrevise; denuserypigdita gceaiding yAmalibaes, &Vpukas. ntP9 hiMogkess (1997)
(arrangi ng [

bet veon or odet aeRliBadh ahug At RIER ATIPACRS Arafedidl okl TR yidhine
docunent adedreinggfareisarantodetingi 18" neRieRopd s€asfetdreenen dJsanf modeitingin Chia

reIatlngt t he i ied docunment ers in _grou

e 1) O hd-Ag8e. BREHPA Sailovs Sap pighfrb ke Gt Fersgidiogs arp bk afefle,
as a f unct ORicRfis ¢sH eXisuiteddn drddte® @Iery\mttbmét@emw\eangumdn%a% fetfleve
change the content of these categories in 25 accordance with detected
changes2Pn Ragedr patintresty e & usked Asyaltiaeaiss sseq drefile peemprisasng aumber of
conpari son [ ng
Char To tna o e ARG SRy, b T RE o en SRS bt RE Yo R,
Wi th identilFfs rrgpnabeetonefrukmyiv\mrdsnumaer oha\remst@rg sthraugloranelysis bbia tdme’'s
pur poses of tion, deliver

fi
Dsers: 30" Inp e Bl v et Beeedr b Rlsor Ry ARG 1R ShREeN wi

-

profile" méfr(lfrmhbtoﬁlsﬁ‘@qﬁai@ acce@@hﬁs@dﬁy Iogs)l #el)amirtheredrd ﬂteelFAStcanaé’v%l\lésed
and are 8ef| ned. as foll ows: WD 02/.~117C~ 4 PCT/C B01/ OSU~9 "interest"

i ncl ude30s MeE LS S0athal then sers adaptamoe claselyo g HaRIHRS Hifunssy integes with
and/ or nmusi gmbRRbePbFertRRE ESENt ative of a subject. Commonly inmages and

nusi ¢ are acconpani ed by some form of description e.g. for nusic "Faure
Requi em written Manu8&p, sitdsecqlieet informhdtinst sba g vsey iniosdemtood) k:b@atmack ¢fn
this case, 15ext act e e Lptio

to descrl beci(eg%!@E er eg*té %aﬁgﬂ Protvh gerﬁgn;'{sggﬁﬁp&% %ﬁs or nf}ﬁrh?
profile" includes one or nore interests stored in respect of a user.
"informati on source" includes an entity that contains information, e.g. a
docunent. "context" includes representations that describe the current
status of a user - e.g.

USEI‘



10 state (work, play), situation (hone, away) and conpany (coll eagues).
"instantiated interests" when the status of the user has been identified,

t he cont ax0 0of117hle user is instantiated - e.g. the user i PardeBmiiosé4ed to be
wor ki ng at home, so the context is instantiated to work, hone. Interests
are then filtered according to the instantiated context and these interests
are referred to as instantiated interests, 15 According to the present
invention there is provided a nethod of C%anging a profile representing
subj ect matger i t.t r rofile L lLural.] of
sets of subsjtﬂ%(':t-[‘j)]ﬁse:téagthg"Ir a'tsa?ecgrﬁrﬂﬁgr%or-rg}t}ﬁ@&%ﬂé rué'gé ?‘g?’s é‘gécgo a'f'%/n a
suggest i ng layahasgemenbase Ipdedd Feefly Abwnoser andOmnSesggels hawe ail netandigs
.one 20 or npre sel ect idon chgi ﬁes. repE@sen%‘gaiﬁj ve of the suggested change,
(ii) recei ANGUBFRE BrodHBswBIehu; HMCORIPHBM t he user, (iii) modifying
the user profile it B WerI6XNEH thhi ha\ﬁih% aWroRiB aS§deR b ERRiF HObraEr tol hrokide
‘nmonitoring user action in respect of the nodification, and, if the user
action sltisgryiees ppddetfaspeiinadofcinterest 40 the ysgy. Aéthaugleribe ysysteany idagcritied
profile in r e . h I ' hoi.ce. Preferably the
nonitoring %t% g’g %)Cd V\?\Wﬂét hgﬂggﬂﬁns'&\?\n&t ﬁﬁg f'?‘gerhn%gﬁﬁygélﬁg?s'i égtc n?".ygﬁ}/%B'i“S by
t he user, iattdnple® bitengd ¢ips kefwaMspraeSidentifiays timaehe pecfilaj bl aaturicéias tofoihe
further sel eci;ti on choi Ce, receiving the or each further selection choice,
conparing t9P&'BY Yak HS MR ST T URctto? QPMgNtHN (e fraele Cstshmynss the

criteria. ty§©afd/coflehtbfInfderhafoPHat/i$al intdfst o asiliiddraR thhh@oflenEffime
further selection choice includes affirmati on of the one or mare sel ection

choi ces 1PepPdadheatseuis werking thaytissueal ie kel dosuatetst kepw mbstiepofk yelated
Alternati velrdd TRA dleldinetit§Rn (hYe oF&) cge{agé%ﬁ& fPY Jﬂ’%ﬂ?h%%e off 5

times the user accesses information relatin e sel ectl c and
conpari ng tihtormation noattie predenkedata iueahol d nunber. As a furt her

alternative, the nitoring,ste iV j.nc e obseryi atterns of

user access rel atﬂ?v?g 4%0"%& §eP£t8H O%Pfg%éée, J'%Iﬂdc%%’nﬁﬁili &84%1@ dBREEsed

pattern w tdofareeWase®’ syfRemdaindwi nad that “8ABPERBUSIERAL WBICAS sidHYs | Riekalde,

for exanple, tinme spent accessi ng information 10 relating to the selection
¢

choi ce, Pi rigfasmatiay. tuehas HRbokdbe grcviapat prdykewverds indiraiivg efthetrsingenti of
accessed, aRd JdRORRNENeldting @ dddifndiRY o Thithistflo s> SASPERAS Brores user
P y the net odsf

information relating to thé selection choice. Preferabl urther
conpri ses pupfiles sompriaingl keyytoran thasfindisatedhp antatesve obingdry $n pamicdlao typesust er
analysis b n..profiles. of t r re.users, and receiving output
t her ef rom QW@S%@%{ P%rf?rﬂésn\éﬁléag’a r?qg'epfr" NNV eFR ASETS, e'dgf“"t{'h‘ésers that
sel ection ahay bege bepi@seny aitereetsOfartaRgingUSRes Ired LOARYCIATPES coPbres the

exanple, if interest Ais linked with interest B and a user Ul has interest

f
At he_n2P'nth?fé§f‘f°Bn\ﬁBav debyeen SIRPEY direthige i’ aneneser imeEpur Aiheg idendified
anal ysi s mef hedim&RUsheay HI&AnE P hini JQEbER BaRE]RE @ta-‘iﬂﬂ)ﬁﬁ&%frelﬁﬁgqoas

fuzzy logic, heuristic and know edge based nethods. vant ageousl y t
met hod fur tth9r'd%ﬁwﬂi deciineand| toaethat usenstindanoue A dé.geyimsgwil. ditedusertdrotilee

out put fromths g,pg%%rdattoiét[ Q@J SthS i@ . % te | ysi ang éS t he
step (i) of suggestinhg a cﬁ'éng V?/o ?ﬁeg%%gg ’suago f"f'ﬁggﬁrogfcl%r’teexﬁ 88055t he
sai d out putofi svapler ledsureld amd dbjgREReee omaridee tiew adonaérad of athbsel @acayoviah Lias
associ aEgd . - . .
accordance with detected changes in information type viewed by the user (e.g.

performing a comparison between keywords stored in respect of one context and
comparing that to the keywords in documents being viewed). JASPER is thus
concerned with identifying a set of keywords that characterise a context, for the
purposes of information delivery and identification between groups of users.
30

In the following description, the terms “interest”, “user profile”, “information

source”, “context”, “instantiated interest” are used and are defined as follows:



therewith. Such confidence values may, for exanple, be calcul ated using
statistical techniques, in a manner known to one skilled in the art. 30
Conveni elWDy2Hhg6 et hod further conprises conparing the oWquGBWwSIM9a | i St
of changes that are deened not to be relevant to the user, and, if any of
the selection choices in the output matches any on the list, discarding the
mat chi ng sel ection choices fromthe outpug. Thus interest B would be
conpared with a list of WO 02/ ~117fi 6 PCT/G BO 1 /(1509 "non-interests",
and only s d oL df . een_ en d aon . the .

"non-i nt er gg'?%fésﬁi s"jt;'(guaél}ﬁrS ?ﬁg{:t 'Iaefsasée%tcjs%?gfs ggi‘ ugr%eg %ﬁd‘g fgégya‘ﬁﬁrgﬁegn%f’r {'Aages
present i nvanst/oromugic| thab erd rgppsaneativel obm subgect.oCbemarty daagss phd emusid are
-preferred e iments of the invention. . which refers jo the acconpanying
dr awi ngs, igrlg%\%ﬁ}pgﬂleﬁisbd'u? %quf)gm a?(?sc?ﬁ‘érﬁ%tﬁnce@'r Sy Rl I;Fl?é‘fer Beawgmy H\ér't¥e“ in
physi cal , or887,ameppiete refars Fafires GANIGRIBF GREIONIN IHSt Tk PRBITchAd e
‘i nvent i OB; Fi I%gre % is a schematic bl ock diagram show ng conponents of an
i nf or mat PorPXFragtest BoMuthe drscopHph@ndusasetpessahe andntaiestote:g. Fogthe sabieet a
schemati c hhfprkssiidt! pEsifjowi ng means far generating actions by a profiler
formng part of the apparatus of the information provider shown in Figure
2; Figure 4"userpreihémalideshinecdr rdomgntarests atérad iexdspeonbf bnget.s to a

cont ext detgrdrnining neans,fo ng part of the agpparatus, of the information
provi der sh@%g]rrpﬁt' SRy g‘cgmeﬁ%&uerrﬁ't%gh?tscoé‘t@ggéﬁﬁ'ﬁ’?%t"frl'cﬁl\g'd? deFuRent.

showi ng st efdntextdlinttelidsnreppdseniBitidhs Ghat HESribe 1HENHuPreht 3EAA5 YD ul& Lhey.
present .jnvention; Figure 5b is a schematic bl ock diagram show ng further

e_xternal1 !r‘Fﬁﬁflﬁs(V‘f%k'tW_éy’céﬁt‘%&@ Hons A grreempastdapliaagusigur e 4; 20
Figure 6 i S”il?st§l$ﬂf@8@tiﬂlt%réslt§w/vﬂbfﬁgﬁ@@tasct]9\@f e %tsgrpﬁaiﬁééﬂ nﬂHEd,b%esgo%Q

retrieving nmeans formng part of the apparatus of the intornati‘on provider
shown i n Figfuhe user i igatantiateds- 2.6 cthermser & idbutifieddicabe avmrkingvatrignid)esoseheond

retrieving of. Ipformtion provider of Figure_.?2 co-operating with
a nonitori n%%@nét}gn'g '8%%8%%& 0 25 rlg.’nagrﬁf'gd? 8re§9$1 ?rea%éedhgﬁﬁ'ﬁdca‘gqoéglnﬁrﬁ% the
showi ng a Bastestiatet! contextrapdbese Dterebe 10 RefeREl RY AT BMIENEHEH G Hsts.

Overvi e:c/g30 Referring to Figure 1, at the physical |evel the conmunications

envi ronnent of
According to the present invention there is provided a method of changing a

profile representing subject matter of interest to a user. The profile includes a

plurality of sets of subject-related data, and the method includes the steps of

(i) suggesting a change to the profile to the user, which suggestion includes one
20 or more selection choices representative of the suggested change,

(ii) receiving one or more selection choices from the user,

(iii) modifying the user profile in accordance with the or each selection choice,

{iv) monitoring user action in respect of the modification, and, if the user action

satisfies predetermined criteria,

25 (v) permanently changing the profile in accordance with the or each selection

choice.

Preferably the monitoring step (iv), which occurs with a frequency that is
configurable by the user, includes the steps of
30 presenting the user with at least one further selection choice,
receiving the or each further selection choice,

comparing the or each further selection choice with the predetermined criteria.



a user U1l includes a cellular telephone T 1 and a personal digital
assistant T2 carried by the user; and a conputer workstation T3 including a
modem THEOWHKS6ation T3 is nost likely to be | ocated soPETIBIIANGE awnay
fromthe user U 1. Vi~ O 02/-1117G PCT/ G B(11/0s0~9 7 i The workstation
T3 in this case conprises a |local area network (LAN) server, connected to
further termnals (only one shown T4) at different distances fromthe user.
In communi cation with the various termnal's are a nunber of different
conmuni cat i n f r r ti.enal..net

(a1t hough SargcRIoRs e or AH! BRURE oiofon Kl a8 Besdh o430 Bna o
connect ed thaoréselEssion ceerceerrsprBBantmze o{st‘rm/\sugglestehe:mge suhbkdidd a5 siehq).

‘terminal T3; it is understood that the database servers DBl, DB2 could be

| ocated on LANs that are connected to LAN N3 via one or nore swtches

and/ or routers (motersdiuen) thé meitdringSWebChAdcAElBRIFRE ARiniR )
i's mtergonnect ed with an 10 int egratged Es)erw ?:es cdﬁgﬂa net\/\gﬁ(r@ﬁls%i\l)&m
via a gat eWBESEE !e%efg-?'ccasqeec'aforfrrat-pntrekaﬁag iterthe Sgwctﬂ@hm*i‘g)l@emme)omMMQl s
connected vhé safy h&% Fifieh bl s er. T, m(:l are
network N3. A public and rml]:)‘tl eﬁr?gt{\%g P%W t'%gf]aqﬁe’ Cgﬁ%a{??%ﬁémg
di gi tal celsten div) n@tnmrck)deNdbservmgnpmered ofi asax ge&awauelaﬁihgt o tthe $3fedNohl
and | SDN N%h @ base sctoatl on B PLIWN grovi, es a Pico cell in the
envi r onment"8°e1 57 EOBIRAHEN %%H?FW%PEH eVits N of MOre oRigde®rmigd a
base stati pattBhsprouchdnsitaing ehdy WcludleD férékpal1E, SRR RNht AtB&ssink i

netvvork? N 1-N4 are capabl e of delivering data at di fp%erent rﬂﬂ%s%@#ﬁe
vari ous'? er®lptng tortherselectign sheiea, Himerf\day thet irbpinatien refatitecto 'd’pemﬂecrﬂlaha
via the PSTNoid. isand é/ hléme a a,lhe: 2.0r LAN N3

I nf ormati on sourlces ¢ for exa ?fghtgnkget‘rﬁ\%e}ﬂéql gl Qpﬁéﬁl ﬂ?’fr & g1 safclpf’fﬁ?tsed
t hr oughout lrtfnenmmmm@qum sed}dtupnfcrbmrceservers are shown, however ot her
di stributions are envisaged. The user U 1l wishes to receive pertinent
information fromany or all the information sources in the system 25

Overvi ew of an sysdferablyorther anétthiod g flihér BokipPRed héérféﬁﬁ(h?sﬁﬁ I@Este"ﬂmd'd?f‘”t
of the jnvention The context of a user Ul at a nonment in tine |argely

det er ni hds CPMPAEASYE el iOAMYRY chrstermanalypig betwasmaprofitesosf twie or éBQrethet-‘he

user U 1 abnhsteiti e:
user Ul |snl i ke8| P%wg!rjlitqtﬁécggﬁ%l%ﬁw-rg oﬁ%tp\%})ﬁﬂgeﬁu?%ﬁ ?e§P°\)A§)er§teis¥§p f‘? of
i nf or mat i oihe §eleatle@ehp@e@| remdsgrte’smpédheaeuggmm chandeheThuse forsexammplexir,

it achieve I i iS4 formation presented tg
the user ﬁ‘ltgfbsﬁ?‘e U(I:'Qggd sWe'!(t:o 'Hfayes% R‘-’eaﬂgear uﬁ%reg1n HY6@St S nilis0ainEsrest P er
out i nf or matdubdbé taaetugngssmdtchraagevemer datdvinthinly 6:5€Bhalg8IB heethod 286U IberudleY

t he useg ? n(g 8 PCT/ GBI 11/05(1 9 distracted by information
that is Q'IO ‘frglférﬁm‘?%t'?h'gt ?%§eﬁ%’°'¥:@ﬁt exeY Iqgic.i Reyrissiccanst knewlpdgRi kasedt o
filter infeafgtRédRn as a function of a user's context in order to reduce '
the volune of information that is not relevant to the user. Referring to
Figure 2, an enbodi nent of the invention, which is generally 5 referred to
as i nformation pr, f rmat i

provi der 200 essé(reli;(l:ag‘l%geg b;ésnéés}ﬁga eﬂ]rtﬁ@rl é‘?'{‘g}d% f%\g-:fuatwgr (é?r?r} 5“83 ﬁ'la@'IeFI e
conpri si ng asmoea’tedtvsytmtheaowmet fronntlmrdcanpargt:veamsﬂyswanﬂm custerdraisitg antt h
t he usey iﬁ]de{ gﬁne{]ator ?.05 fog i ndexi ng mforngtl on sgurces stored on
server 23 si'e S1e84 g, JUg98sApg Ay F A5 pethepsertents i theeRrhils basedromtheoprifn
accor danceoutgut is heerRRfeaXih @épe@rdﬂn@c&%ﬁﬁhe%\%ltﬂa@é@%@ﬁﬂ&émf@c vhil8s 85 SKiaRET On
provi der 200 are described in greater detail below, but in overview, the
profiler 28erpWEb; PushiqenEpeRges vValHes Mav: ifen exaroplet he qpéféﬂateduamms@rufsamlng

means 203, «aicRACHS RRrRoPRAGAAD e UdibGin Wi gh 1 stored Tn profil e

" dat abase DB1, for the user. The interests comprising the profile are 15

acconpani ed by attributes, e.g. hone/away, work/play, which generally
descri bgya cont ex s nentioned

. he. |l nd t 205
" above, Tndexes |n%3§%%fwt? %iegu%reég%oeg ' egg;o Qgég\‘igﬁ?af% ﬁ%c?”tpl'ﬁ witharlisgy g

engi ne 207otahpngeeshapatexeeteticndd 16 @ r@amht 209thd iusst, &@f,r i eHyngs TRaNS
211 and secolnd ret bl evi ngn nmeans 213. Context-deternining neans 20 209
recei ves i RPEPTRT iCORICE It et BYIRAE @ﬁ&h%@nve%tth(hdlerodtSﬁérdu@eﬁhqmatci@ng

the |ocati egledfiort BRoib&S front % bltHRt th&abhrcer@wla%&nerbe”%rﬁ ér@@ A
diary, fromwhich the context of the user I's detern ned he irst
retrieving means 211 is arranged to retrleve |nfornat|on fromthe personal
profile generated by the profiler 201, such that, once the context
determ ni ng neans 209 has determ ned the context 25 of the user, the first
retrieving neans 211 can retrieve interests relating to that context. The
second retrleV|ng means 213 uses the context-related |nterests retrleved by

o, = ~ A A v e ~ N - o



PCT/ GBOL/ 11~U~9 changes to his profile, run contrary to the ideals of
agent - based systens, where agents are devel oped to reduce the |oad on a
user. ' B¥O#RHI1A6]y the present invention, which concerns PaIpeRISHS@PO t he
profiler 201, is used to nodify the content of a user profile in accordance
Wi th various external 5 inputs and feedback fromthe user. Changes are
suggested by the .system but are only effected wth the perm ssion of the
user. This therefore saves the user fromdirectly nodifying the profile,
but the cha d h r user .
P her mor o e oL ROTRE a8 1R M B8 ok g 38
unaccept abl ‘@oniintesests béstaodi f i ed and/or reversed. The review ng of 10
-changes can occur over a tinmescale that is selectable by the user, so that
the user can informthe systemthat she has not had tine to test the

changes, thereby Ruethet taspgctsh dedtaidseamd iadRant@Yed) oRNthal Fr_a8ERMANENtidnOWill be
‘per sonal. hsed information retrieval, strikes a bal ance between the two

confl i ct Pn@PPaendrase the d9llewinghdessgation of Rfef@rreamrn%ﬁ@enm of the invgntion,
managenent witeRidrbRr il aEosmbBlF BRI Virflar 200 has a predeter m ned,

finite number of interests fromwh erests associated with a user U1l
can be sel ect ed. Fmgé i mmhemtascﬂaﬂgrarﬁﬂlummmmmthd}ﬂwfsmlal,Gnmtmgsport, layer of a

non- eXhaUStéoYrﬁnur%g Sygtgl %‘réf‘soggmpéf% ?@V Tlltl(ﬁ}i[j?;gst S. €e.3. CUI’ rent

affairs, finance, cl ubs etc. Pl aces:
e.g. home t own, rrmgmday.sckes&nmucomoclbuaagmShéwm@,an&tmde)ﬁtéﬁ@mm irféfPatibier e
is a rrgét gﬁy eneral interests, which are interconnected via 25
connect Pagvi %?89@' Q:“b?r}fd?fesemé“‘f?&@@r copy is stored in a database
table in the pr OfF'ldlﬁe@a&%%ﬁgm%blogﬁgﬂg?gmtshg\g rﬁéﬁ?stf%r G8herhid ; E’ragrb?l

or location) has one or nore predefined keywor at are~associ

the interest Pfofiﬁdfoﬁe&@PR@Mhﬁgpwetuam(bhtstr‘dwrmjatwntMOwdemmeh Rigure 2;

dat abase D81, |Ii to.lhe i nterest ds are used
for retrieval of i or4(r)n'51 Pogr? h?@?é@iﬁ %a?rﬁ'g' ﬁ'%%‘?""ga?‘qaré@a pHE%I“B@ TR e
detail |at eie)errrf&aﬁdjl nigzing feshinb aairtofuihie GipP aiates bi fﬂﬁhfdrhﬁ}tonmlﬂé?%hown in
connect g% d; e acyclic graph link interests together (so that the

i ncl usi 1’9“5% rds for an interest is at |east partly dependent on which

other interests Fguréisaked defembal flowh§Ei dhblvin : tﬁﬂéé@ yo@%rpmdﬁg a

interest such that, for exanple, interest 11 Inhe a predeterm ne
nunber of R’é?'ﬂ/\bf’@l@teﬂ@‘Pﬁqr@@gﬁalﬂeﬁmfeami iBygrten;i nt erests). The profiler 201

is arranged to IRy @pi Etee&fl'"n%haltl@:cbnt% K elé@%mf gw hequﬁ Frgtaf %nt%rt%t €a

profile that conprises t user's S an
t hose i nt erceptext déteemping ileans 2ddwi dmFigheeodi nplicitly i dent| fy i nt er est s in
i icit nodification of profile: A user

accordapgce with edef ned I es,
can exp?‘?m tly i %r \/éorlsdg gratic msdé@'i"ﬂaﬁ hoyyiag rsé‘?ﬂseg%rﬁtg‘étq“@é’yofe@ﬁé
user's int gswietifg m@@fseﬂﬁﬁihé bert Rafothie| fipardids 3t kREMrerrh&idd Pvidat %@ﬁvﬂ\sm

within the 10 master copy that match the input. This involves sear
through th&®ESEFic graph

Figure 7 is a schematic block diagram showing the second retrieving means of
the information provider of Figure 2 co-operating with a monitoring means component;

25 and
Figure 8 is a schematic diagram showing a Bayes net forming part of the

monitoring means component.

Overview

30 Referring to Figure 1, at the physical level the communications environment of
a user U1 includes a cellular telephone T1 and a personal digital assistant T2 carried by
the user; and a computer workstation T3 including a modem. The workstation T3 is

most likely to be located some distance away from the user U1.



for a match between the input and the interests, possibly using WORDNET, a
| exi cal reference system or simlar, to broaden the search. |If the

profil er WOD2duNifiot | ocate an interest that natches the i moVGBtiwéo9ser U 1
can navigate through the interests and select interests nmanually. 15 The
profiler 201 can additionally co-operate with a parser (not shown) in order
to translate the entered keywords and/ or 19hrases into one or nore
predeterm ned interests; nmany known systefrs coul d be adapted to parse input
and translate th h iler
201. In additi onen%?g’r%ggé?nma}g%erggm? %(g%ér)%mg %l{%%got%taggga??é Fr‘é’sﬁ q)'ﬁ\i}f% S&§5er
i s abl e to coBnegted to Higithergpemhindle (only ene Blhmwn Téhat differeait eiibtames Eroim tHekeer.
-changes d|r ctI to their.profile nd i ndeed to the information sources
used to r et iUt e Ma'ﬂ%e‘a*&t{t"“a ¥ha W‘tt&fé’étdéf?%rﬁntw'pwptt@s

I mpl i cit noghahheatfoaningf pgtsobi ldﬁfer&ﬁ AGRral @bt erks Ah &M sdifé lé?'eallor'ﬂgy Q)re
‘nore rules that inter-relate interests, such that if interest Ais ked

with int8r SAMBeRlKPuneder hey workgtatiph k3 isselsp, carmepted e w@baseeqserzm wu
aut omat i calpy2,i ghelWisn tHY SISSLAR NG

based on information retrieved by t en%rtg 'Ing :gd{i frngjr‘:nr éte?]agg%ggtgﬁds?’or
ext ernal sSAErEES DB‘ITheDB?acQLéd bcamdtied parltANmttm laye corafected tr LAN NG dianghe or
service-rel i on t sers - if one of the information
sources |S F%Br%dﬁvgﬁ;qeﬁ a°é§°t‘tﬁts (?’ﬂgfh%‘?‘n“)r el at| ng to banks, the information

provi der 200 has A hribpotsvitchell teRpAehd vietwoRNIPSTIRINEH id niterdﬁﬁhérﬁed LWRiti an
user . H? ver, in order to deliver bank-related information that 1Is

r el evant Ot dNieREted dtervisese digiebetven ISPV M2 rvizon gssewiay t@! Kaaw aHoesh drank
WO 112/ . 11547 c

Clearly the %?’ea}'%ﬁaﬁg’ rﬁ}@ ée#t@f% rlt .f/tcgﬁrt\%brﬁag Hllgsaﬂ’lllﬁ glrl?f’%tl'alot%%{;ﬁ'? yﬂ\‘l fé] and

be far noré\eom\ﬁer*@@htarqa)nﬂh@rbw AJpublid lanti reobilef wetnatrk ¢PLMEUladgbe GSM -

brofi ter 20eigibieitdtelital RS 'S (3Fiopimmatie tnvaskioote sa?@‘?th
shown), 5 ame ISDNAYZ Aousaseaa:dmdnesnbnﬂte PLMN Providet aipigd cel irf i@ eaSRénrkkrk-ofl N
parti cul r(}hh%gﬁé of il g 201 coul d down] oad software, for website tracking,

on the g jwithia pvhieh theoysar A is)loqated Tand g basestation Ry piewidgs arcell 1
banks on |\ Witkn ithé B8mb d

downl oaded slof ?\X/ar e, man%en@r];ae?n'%t(3 h?j@?{ tﬁe HWO&EFU‘IZ%?%(E%?IS%}E ?Hecgee'b? r"]eé]gata
of the banlet difiereatidatenite the Yﬂt@uastermtpalotf‘HTé ilowt BeeetiOdgmodia Ithe dRAMND .
DBl1. Alter t ccesst b|l||n f n
n 7 espect el apep e F vl £ T, B0 4P BABRE RSB vlp tRdsDla! SFTAR
profiler 203.can be arranged to request bank details fromthe billing

system gl ating othethlrd ar ethlrd art system coul d be | ocated
on one % t he nethrS’F'Pgt'Wl' fourdt%ﬁ th)égj :{W eggp! eU 1 Eversvierritge asedistibuiedst s

that have hReRghaiterthethdtiitisCiNILN4, THohipr Rt | fivet® lareS sRSWRANB8H el8r bRtk
context type to each interest. In this enbodi nent, two categories of
context ar diteRutanscare enxivagsH. sThe ssermid! svishes tcoreceixk thedingnt indennastonerom
cont ext Cataﬁg%aﬁ%hé‘trﬁoma%%nbéo%rce's’?nftﬁbelf& t§hPl est forms, these context
categories have two types: state contex Shas wor k and play, and situation
20 context has hone and away. For each category of cont ext sorre interests
b t f t - t ted
rﬁycoﬁp%s g?ﬁg{%wv%‘rf)gn SY8 SeRY iorop,ro(ﬁ%?rmfx grma.t%ngthat;.uxl Isasn%n .e 90 &ekmnfqgrtgs ©
explicitlyi mrennggl icitly) and each i nt er est can be tagged Wi t h a default

cont ext type. qf ge of 1};rofi le 25 When an interest is selected for a user
U 1, the profil er"80ERY Pk 2diser Ynft pirapment ineEipnlargrly Cetarminaspheftyphat

interest, tpgeldpesntbit 1hf6rhﬁtt@ﬁ5‘th£’d i@rbfqntew@tto Ak ers_‘earﬁbﬂ &t thBe oSt in time

*hi erarchy, into a dat abase table for the user rocesses involved i
storing datea9-iiha yrarfldt is Aty wprerthers tham userdUf es:dskelyrtg \damtatd koow abaualvasks

a0 K080 Bl S I e Bt o o U SELEER o enserk

there is acomesteit azmmﬂesctﬁrqel mtrg;snaims/ tieaosiuafe umlrﬁtsrrnhz&uoaacmﬁaﬁeu ad thy
county infor rrataqif 8%‘? an inter in respect of a place nane is
dynani cal | y*&% 5 (rRAU5§9 c SGREN YcUl?nt“erlda’@é Pet Mavgeter Pamyaliie fitkaks tasst

copy. WO infdFthation tA&t is not relevant to his present context, and thirdly the user is not




PCT/GBO 1 /0;11-49 Interests can additionally be stored with attributes
such as stock value and |ocation. Setting the stock value attribute

i ndi cat evOhz#11the user Ul is interested in stock val ues PoTrGEpesi490f a
particular interest (e.g. interest may be a conpany). Setting the |ocation
attribute indicates that the user Ul is interested in |ocation 5
information relating to an interest (e.g.,interest may be banks, so that
specifying a location attribute, such as 8Bognor Regi s, refines the i nt erest
to banks i t |

ol eunnee '?hé%P%tl ng?%ﬂfo?%g;u% qﬁgt % {1] ﬂl %gésv%ﬁ{ tﬁ&ésu%geafegp%gg%e&( Kere¥dre

i nfornati orwpnrde;rhlewtetwflltblamwﬁmhsanohaaﬂ)utfunmtai of ¥ Werisndam et |h06‘rd§|0tb" gRfuceand
.bookmar ks. Therﬁ| are dgf ault s ttJ ngs for each of the 10 attributes, but

the user U™e¥gHmaahig rHW'OBft FhisdOtIBIeYIHSL PP ASERt er f aci ng means 203
(descri bed bel owWRefdrfiRg PloOFighRr 22@h &GABodeRt oPUPB inGetRRin, ADRicR UL hgte‘ﬂeFahg
user Ul - e.g. to suggest interests to the User in accordance Wit

pr edet er¥i ﬁ%fgrrledlt@sas riermatiosr pigwider A0Peds fedased oncleginal T3l |T¢1|etmfm'0fa|tlbn ng
(e.g, via i lic abor at.i ve
51 Dering SRETMeASS suahialy cihbtist a31BHIP o, £ gRISIHAA gl POPRH B
t he syst emirddrasts sifr at @ser, amerfbeiadbmekngd ra08 tfhe intsefacidgl withhendrabi,| mider01

nonitors the user’ sLespanse to the qyestlons and nodifies the rules in
accor dance S ¢H %2 5 é’ﬁdﬂé@"“%‘ PHOELON SPRIGSF Rjoted i Gigr¢ers IS he Bt ofnfler

201 pr ef er a@rigvaldshidine na7 BbrCr@fﬂ%"vin?geﬁf&rnﬁtldnelnnﬁ’éﬂofréiéﬂcemﬂthf1‘% chﬁﬁ@)ltVbinQ
information froma variety of inputs 31 1, 3, 315, 317 9 (e.g. output
of col | Hpors®i-ve filtering, changes to syst em interests et c or feedback
fromthe user Ul .8 t h ut.s.

i nputs may be acc)cr)"rrp%}"g((gf‘?élfi)lltté A %%t 'bgdr:rgna%gﬁ &gg%t% [ ife Ott 8F ﬁch)ﬁPo'Pn%reFBeﬁ to
t he 25 usedetaillhelguvi but tryO\seimews tlnebatfllmgzobrdcyiwes m’ﬁteremerrﬁsm&tmfroﬁhﬁe
profile nodifier g_gl has acces predeterm ned list of functi

P17 Fn, e i B RE b ders e il et T e BRgona prepotiiangs stored in

condi ti ons prafile eaétabese DB1 [ Ifer ThRCIUSONSThE FhEAER 2Vnitfising) tBOSp ro-ﬁi’te are
functlons stored in the Ilst i ncl ude "user interaction functlons whi ch

i ncl ude! h@CFRMBRRIBH Vi pifribyFesceioy Avaeianges woddplaxn dvhiek senelly deseitspt
the user UL,gxM &h +hQuakd,fi YRR - func in
respect of Pnter es]‘!tqst(1 ngé%rh -ﬁ%clqﬁ%éewfgﬁeeh%g%itl onaf t'&ef@g@%aergﬁgyvgl Tﬁ'{‘é;er"é%%t s,
del et e ref éfpedation em&se$$t0mﬂijom)sewefsaiﬁ1el64i nterests etc. The "user

i nteraction functdagns pysbi ng information to the user vi ,

i nterfacing neantsﬁqﬁor:?mev e(E'gWe 28? @‘8’& RR°t ﬁorﬁﬁ’éts??%ﬁmf‘ﬂﬂ@emqaﬁﬁl%&ﬁ'nars"

O 02/i 1l7eetiidviRGThé&ar31211 /408%eBon@Retribvial 'me@itd2 | 8 egehiext-Aeimbiiniimeans

settin and de]ivered to the user in accordance with the priority
of thegf%nggt receygs 'Q{%T"@H?'F JHIP i fiernal peyrgee relpting e Hje sendhge e@- ghe

stored usefocatiBh A tHe uddH $hé l{fn’ieh%rf d(aVn%BHO&?E! bl Yn&e |¥‘|B§tspfr8;n' dela%mf dr?
illustrated in the fol low ng exanpl e: An Iinterest 11 Is passe he
profil e nodihiskthggentext pfrbswser ¢1 @odetamamm Taeffirst eetrlag|n9fmearnse2é$t|s
bet ween us r reat es a cti,o

Che. suggestanotiioaeieup SnRaliog ot tod "ERtRY PraE SRR R BN Souprer
profile, agal, Isedath:ai bhﬁz thet @mestt deﬁenmmla\g/ méﬁr&rm hagp tefermi etk fdoptex801

assi gns Cfm:g\itionﬂf. #Ee orltytotge gestjon. The suggestion
action % 0U5%Hve 'S [LHie FPTHRVIRG M ERNSY 11°a y‘fﬁ“@‘é‘? |'9teae%ﬁ%\m'?m%rtes¥h% | |
al so be t agge@xyi THe sevdntirbtlevingSHEdhst 3108 ubELtHEESHREE- rBH?él?ﬂtér@st%h@trfé%@& Ul
reads: "We think that you may be interested in adding a newinterest I1 to
your profi P¥. thth'EStvﬁeF'FeVmﬂ/@etaﬁé 211 detausry ribeuindex gesemtoe 206 &rd Selvieyd
Story2 St ﬁ{fb{ﬁné‘ifBH [, profile? Please answer Yes,
*No, try i1t rgoadfaléege{ié#%ggg gd[f’ tﬁoéeo %&r 301 is also operable to
recei ve r esponseMdnyopebple bser ddngernkf owretiumeerccsedulautys anbdemapigutationl ‘off |
try it r ek", a,message S sent Ioth rofll ifier 301 whi ch

‘i dent i f%de)saf%él\g? yPe s PS%fdgééke By BFg?StW §'§3béﬁ§‘hdp o N@haYe 43 iryted
condi tion rmaﬂicﬁssh&x;tMefedWr aig tappRaisOtht ARBhy fuBkrsS @BEndiSRant eathnsio pfIe

the tiner |red erplrofl | e nodi fier 301 generates a_feedback actl on 305

for feedbaé‘a thB Ri Prederfing instaagd tahavadrbcestrohef sayx pigtler shanoeheHpweren e
modi fier 3QJstefRanaPaRAGSrANEASTe ! QudiSs Abmb %%3 L ugggst ed
t he addltlgﬁaof i nt erest f? to ygur pr of | m ul eigu%ﬁ%kgﬁg é%%’?‘ﬁé
change? Pl ease answer Yes or No 25 (If you ansmer No you will revert back
to your original settings)" The feedback fromthe user Ul is received by
profile nodifier 301, which identifies



the type of feedback. If the feedback includes making a change to the user
profile, a systemaction 305 is generated based on the system functions and
t he profiweondimmedi fied as descri bed above. 30 Alternativecr/Gehimspmofil e
nodi fier 301 could nonitor the nunber of times the user accesses '
information relating to the suggested interest 11, and, if the nunber
exceeds a threshold value, the profile nodifier 301 could generate a system
action 305 of automatically adding the inferest 11 to the profile.

Addi ti onal | rioki ; {EI oyl d. i dentjf e ti,ne that, and

| ocati on atahv?/rrl]lbgﬁ,tetiﬁg éjrgfe'[é?ggéeﬁnééw t&/%eogﬁ-g%l%@gﬁ&%ﬁiéyﬁ mipoyre

i nf or mat i onageatsgiendevietopedaoiratieseetite 1dad oaredussul d store this as cont ext

i nformation for trp% niw{]tlg'rﬁSt 11. Thentt. when.the interest 11 is added to the
profile, the profil e Hodif ey et MEGteN o WAIGH Canasins srPert o tbeProfilen 2P he
stored contiexiset oomaaify QRe dohterddiftd QBer BFofAS itRclbrighd Withevarldlis external

‘nmonitoring a nunber of tinmes the user 5 accesses information relating to

t he sugg@stBaUiSan fadbagk Tioma the oSl Changies jase sgodestediby the systemgbdt e
moni t or t heg Rt ,W}i : S it o jon relating to the
suggest ed ir]rggr esttﬂ. T g%p&)gfﬁ?#gisho iﬁ%e;ﬁg 01 ésoaﬁg#toﬁ%r?aﬁ%s i §ﬁ§reH°Fb
add the i ntdirestly madifying lbe mrofilel dubrihy dhangspecd snanfe &digiyrinagsee®e to the
behavi our sat | C in conditions. Fqr exanple, .a conditjon could be.
that a user&;r’ﬂ]isfr‘?}éosn §f hﬁ%i%ﬁ?hn%&wm?r% ggs ﬁ%é%?W@gi 8¢ dhataili 5hapge inat
the user adoasdeds bafwiateeptable; &t @ahNGe trAodified | dNase fdveried! EBR! rdvidifink! ?PS
each daﬁgfor 3 days. Such access patterns could take many fornms, as would

be appr ¢8i #N2H983 CBMEOCEKT PVga itimessaleathat iDspleptableby shgLsel, rsol thae thy ssem
adm ni strat i 5 i i i refers to
eceive | i i the sfsm RiShas bfRad At Rst 8 HiGeRL N GRER S o

storing feediitiektie enievhédmeser U 1, in particular maintaining lists 310 of
interests in whi he er U1l is not interested (e.qg. as | i st of

del eted inter estg’b&ﬁnu%ﬁm@@eﬁév&?oérmr% 15§ '"}‘éré’é"’l(t\?é‘g'em?"?@§ﬂé@ﬁ Bopalanggew
i nterest, prenfvebe thedidd eonfibing asnas &F IbAE oReiel SRRl oVbridutdhstddi SiofiRf
del et edﬂjénterests 310 (and does not create an action in respect of deleted

20 i nt er BstBFM29CHedi ti on to strict conparison between inconing inputs and
deleted interests, the profile nodifier 301 can access the | exi con WORDNET,
or simlar, in respect of the interests on the deleted |ist, conparing new
requests wilrafieeP@d i dentified by WORDNET as being equival ent to del eted

nterSsUe. 0 ani oy SRR e 960 gl e BRARLLS! o302 L. of ol s, 2

user 25 interaction tTunction
rel evant t drarhevhiskelintelidstis as§amiatedatitipateset iLAl cHieve isaicRtRS tThebd entRFcats ka1

nodi fi eg~301. ev hu th a confidence value, and conpares that with a

thresho?g c"&'ﬁ}i’Tg ?\g%’ Ng&onex H%t"@p'fﬁti‘ﬁé’l‘i‘ﬁ@‘\?'éfshe is greater than the

threshol d cenf Gewstsieinvstbsta: eldI@upient biirsOshdrics! nadt, BENRLA Tels et RBbbies, .
i

interaction function (e.g. the suggestion action), as describe ove.
is 30 shown i rflyhgyeics 3, where a confidence value 321 is associated with

dont 1 11 ed ¢ hraden: S ha st holhl edtReycr, MBIy SR er i ng,
confi dence val ueSheanishe “evaslterat@y“f sfogerdnsl idedréstes ahidhnatehi@terconnected via
25 connectors as an acyclic graph. The master copy is stored in a database table in the
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
30 in more detail later). Each interest has a unique identifier (ID), and the connectors in
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



WO 02/.11176 15 PCT/ GB01/ OS0~9 clustering. For exanple, if an interest has
been identified using cluster analysis, the standard deviation of points
wi t hi n t WO®RMEI7eér can be eval uated, and used to derive aprocanéBdese® val ue
associated with the cluster analysis. 5 Interfacing nmeans 203 Interfacing
means 203 controls the comuni cation of information between the user U 1
and the information provider 200. As sho in Figure 1, the user U 1l can,
for exanpl e, communicate with the informa on provi der 200 | ocated on
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nmodi fying the user's context; viewing itens pushed to the user; and 20

sel ecti ng ifx@Ne/t pustifichtion afrwoﬂ,@er This formessentially captures any
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processes trhfesenaef systerhi on smlad,emcb:iolaéeh aih)e)v&rcﬁ'hle tﬁ@rpmma;nzbncaabld@t QESR
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etc, as thendssdect idtefeds FRINGGNY.Whi ch filmhe is interested in, or type of
food he,Ls interested in. WO (12/1171i 16 PCT/ GBOL/ OS0~9 InterfaC| ng
means 203 can al t'denBEafies §Obrca§dél‘i’qm@h§i|l\’| §o-peergtm Witu pepianat nateshesvii)niot

shown) to R88e kRSt 1R indleg NRORRNL | LlioABLd ThEY A6l O !

the user U1l via a speech nedi um 48 Gendrafo hetat07™¢205
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In addltlon, users can access their profile at all times. Thus a user is able to
20 view their profile, view their instantiated context, make changes directly to their
profile, and indeed to the information sources used to retrieve information in respect

of the interests in the profile.

Implicit modification of profile:

25 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 user U1 has interest A, then the
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

30 to users - e.g. if one of the information sources 1S1 - 1S4 includes information
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
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WO U2/.f1170 18 PCT/G BU 1 /U; U-49 The personal tracking device 405 is
carried by the user U1l and enables his position within the commnications
envi ronmeMP 0R/dl1ge tracked. For exanple, in this enbodi nentPaieBairaeki ng
device 405 conprises a chip carrying card or "smart card" carrying data
identifying the user, and some or all of the termnals T1-T5 carrying a
card 5 reader are arranged to read the card. Aternatively, it could
conprise a 'smart badge' transponder, the 1 ocation of which is tracked

within the buil diinresteh! dddnaily sl ikl d0RSuds Lulf ANdobbGafig! dil &
tel ephone T 1 carry such smart card readers. Additional snmart card readers
are inst al |'e¢ption. Hegidng thwstoskwalug atttibtebodicdiesgthattite aser 0orin éeeadtddint he

LANNS 10 Shgalal Berosnbll b8 voREGRET AR (B iGelLphone, TL 30, )

conprises, In a lon to cel phone "conmuni

posi ti oni ndesying ehe (IGPS)on eceibver indicktes tAsT AN eGef UGS iiNRredBst $h d8&dtiont S
‘posi tion per\j odically as disclosed in EP 0467651 (Mtorola). Alternatively,
the cel | °pHYPEMFO 6%'?3"%&%%} R8T {5-Gninteyesidanayi RmApNKs. 1551 thet speeifidne ased
posi L1 onl Ndocdt@Rakutribieh denbis Bobht# Mabisarefifes. ARS Itbilt 8, picsPIH BbYnor
using | and-based positioning signals, sqch as differential 5 .

tri angul at iRs9Isd &ﬁﬁﬁ%.aTWé&ﬁt liecliien tesrertidet erimacy, neeleveans RRQhtiags,gatibrtyed

i nf or mat i on, £k - di ar 0 e ck 403 and the, tracking device 405,
and ot her %%ﬁ%%spg'e@é%n%atyés%glﬁn 10ﬂg\?%rh‘,aﬁpgr ﬁﬁl?‘fe&ﬁ chanp ﬁ’b'laﬁ%‘&' qua‘bt!’/o‘@cr

t 0 i nst ant iisfioematien terées, cornt bmbkmé&saﬂ'kf)@ﬁrﬁaé adefalit j:‘septﬁﬁégt.‘s;a!s& g§c|-dQ~fflﬂ@d
wth refgrenc o Fi e 5a: 20 S 5.1 Take current tine ) and conpare
with tiﬁns sﬁ“&?’é‘*‘iﬂ é’d’g;ﬂ‘ﬁe‘ifeféﬁ ﬁﬂ?v?ﬁ?%qeaﬁ'f‘y {©of (Faese) setdings Mignintqriacing meags| v
appl i es to 2u3eldayied belowf. (T1 <t < T2) and diary information work
related: context WORK ii. If (Tl <t < T2) and diary information play

rel ated: context PLAY (e.g. day on leave) 25 iii. If (t <T1 ORt > T2) and

Y LT TRL O 8) 0Ere AL O ol P9 U SIPTLAR,
| oo A oo i Rt S preteb ks o
oS 4006  SEIGRNESITEIS Hebl R bhlod o0 LS S ) Hibtar -
llocl + n 1ahakRs( IdlicRstréid, tollabbrativet FbANG AV chHfded Rtthe WREL Acydie
graph, information from the system administrator, and feedback from the user U1.
The profiler 201 monitors the user’s response to the questions, and modifies the
rules in accordance with the response.
20 Thus, referring to Figure 3, the profiler 201 preferably additionally comprises
profile modifier 301 for receiving information from a variety of inputs 311, 313, 315,
317, 319 (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. The
inputs may be accompanied by conditions such as time to push information to the
25 user U1, priority status relating to type of interests etc. The profile modifier 301 has
access to a predetermined list of functions F1...Fn, and, based on the nature of the
input and corresponding conditions, selects one of the functions to create an action
305. The functions stored in the list include “user interaction functions”, which
include the functionality to activate suggestions and guestions to prompt the user U1
30 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

the user via interfacing means 203, and can be tagged with question type, including



19 PCT/&BUL/USU-19 S 5.1 (i or iii) and S 5.2 (i) give WORK, HOME (W H) as
contexts S 5.1 (i or iii) and S 5.2 (ii) give WORK, AWAY (W A) as contexts
S 5.1 (iiwoemiyy76and S 5.2 (i) give PLAY, HOMVE . (P, H as ROnGBXIsS0S8 5. 1
(it or iv) and S 5.2 (ii) give PLAY, AWAY (P, A) as contexts 5 In addition
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the use of sinple rules m ni ng ontext fromall of

t hese i nputs unr@py/dppelikefodgenteieose’Nodel s (HW), or a Kal man Filter,
can be used to d9iREBhHEMESr ASCUrately the 15 user's context when the
instantiation of context is based on a conbination of inputs 1 - 7. A good
descri pBPon of t/HeoH@ETSei sy ouru? sgyStibesl TooxPer BFIMGAPRRERIET | ters is provi ded
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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 profile is
modified as described above.
30 Alternatively, the profile modifier 301 could monitor the number of times the
user accesses information relating to the suggested interest |1, and, if the number
exceeds a threshold value, the profile modifier 301 could generate a system action

305 of automatically adding the interest 11 to the profile. Additionally, the profile

modifier 301 could identify the time that, and location at which, the user accesses



20 The second stage - in which the retrieval engine 207 retrieves interests
associated with this instantiated context fromthe profiler 201 - is

per for redv@92/#il7et retrieving nmeans 21 1, which submts aPCF(ERIPOSI4H
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| nter f a€? nd"HEEHY- J32LUHODE LT ISh T RATSPR RSTYESR HECYREG: INRsES 3R edelptefs
fromthe dahbass, PRLp)ild PRS0 NN AEb8EY MeS lexdtitth WOMINET ! @Einﬂ@kai for
di splay on the user's Termnal T1, T2, T4. In one arrangenent the s Ol’t|nl st
page vi ews 'ggrect of the interests on the deleted list, comparing new requests with terms
identified by WORDNET as being equivalent to deleted interests.
In another embodiment, the profile modifier 301 only creates a user
25 interaction function if it is confident that the interest will be relevant to the user.
Thus, for each potential new interest, the profile modifier 301 evaluates a confidence
value, and compares that with a threshold confidence value. If the confidence value
is greater than the threshold confidence value, the profile modifier 301 generates a
user interaction function (e.g. the suggestion action), as described above. This is
30 shown in Figure 3, where a confidence value 321 is associated with the various
inputs 311, 313, 315, 317, 319.
If a new interest has been identified through statistical techniques such as

clustering or filtering, confidence values can be evaluated from the data used in the



30 requested fromthe second retrieving means 213, and passed fromthe
second retrieving neans 213 to the interfacing neans 203. As stated
earlier, WOéMillfhat rank the highest are displayed at thePCEGRNI/OSHE | st.
The user U 1 can select any of the itens on the shortlist, and this
selection is posted to second retrieving neans 213, vi O 02/i 117G 22
PCT/ (B111/ 0S0. 19 which sends a request for. data to the URL in the item
Data returned fromthe URL is then displayed to the user In some

i nst ances, sttt d e ; hat t he
user U1l iséllh;\gg? hrg?s'sﬁgsée)%hﬂe rclggéﬁé{eer?{'\cf%%%ﬁoﬁe%?ﬁﬁ'gh&%&@ ﬁnél élel
coul d be t rsigrddrd dgviatian ®f mewtts mgthin thedysien can haddwaluaitéd, emersedr’tBraeneé@. :
4in which c oN o.the i.nfgrmation is difficult. In these

si tuati onsa&mlé&iée%co%’f'igr%%orcl'aece?H‘ﬂn}rﬁlfnéuitféaEiﬁs'W t hhol d sendi ng
information until the user's context is determned to be nore suited to

‘receiving information second retrieving means 213 is 10 therefore

arranged®t dﬁ%ﬁ?&ﬂg&%@—fromthe cont ext - det er ni ni ng means 209 that are

representative ofinichRcitaCh. e
nfebRclhyCiednd Q@)@%dtﬁﬂ?%&%@‘rﬁﬁﬁmc%@q @gﬁ?&rn?atob\ ?I We

predeterm ned informati on providing rules
(Cont ext =Zhawsey UdRanddhe erxfprm&tldlm\mdw@&rtaome @thm/m(m Fugufeuaieshe user U1

travel li ng)._et Set a X. t o check ext after X
mns) where X' ?qsr eé(?’e}F%E &H“Eﬂ%ﬁe(‘@ﬁﬁa'g Hgl%r tqnoq{oynge[jgé%lo P yerdingly
forns of r u'ﬂaaslaaa"rﬂy @us6t tree TAEAPEISOM ,Of 2 Dérf T4 ETwabf G TRFRAAIITENL T2 can
presentig bove descri bes ranking items on a user's shortlist in accordance

with th r aganged; tg, spad &gd cﬁ?ﬁ?’éﬁtdatédJSWaNVM{-elﬁstm'ePEtTihgﬂntdoTZ having a
instanti at egluétob@r @tifirdf %n@r%QQtn‘ﬁd dbfick NRsHe@ively Lof {I'{a?t mfArﬂwang' fHaNist ©
the context information, preference attributes such as rel evan

i npor t ance,reeaived yiaetaemirged 1a@ﬁ§vb¢ re¢aiverd so teaoinel €2), mwtdotltehlrbnrdaﬂehmmgl T4

P or mmt | ore T afesgrariae8 o o rsbdlfe 437830 HIMT Fach Fanb eeiimapbyrt. 2

possi bl e f di4 nsmcepaﬂe oft fluahingawebbB@wsdes.i Viesl usePlehtdrs IdatdasLd ind dhedhe
(see ex Ie bel om}g % As shown, in Flgjlire 7, the information provider 200
can £ ur § Ao PWEP b2 9 MOPPRRETiLRrder EpL PeréRrmy B Seimbien §f eRdonsayngludingilean-t he
user U 1 acxpssffvellfsgs on . 30 the shortlist, and adapting attributes of
the user's interests accordingly. Preferably the nonitoring neans 701

i ncl udes a Bay®8dih¥ing TuBrestticepUging ahe ysed prhfiehe second retri evi ng neans
213. Itenms Qn ut to the Bayes net 703, shown in Figure
8, to corrpul?e lrggg'f\ﬁnglt% hgésrs%%?rgfgﬁ with interests corresponding to those
WO 112/ - 117@e@81gﬂ¢é’rﬁ€801klﬁem~m~madserrsand% known in the art, a Bayes net
consideég the c usal relation of history data in order to m)dlfy t he

a-prior proba‘”lﬁefcit‘f’? iMe REshEdOrthentser-of an event. A

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

O?

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.

25 When the user U1 explicitly adds or deletes an interest from the user profile,
the form posts the interests, together with the action that is to be performed in
respect 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

30 defining interests in films, food, etc. as the user U1 can select which film he is

interested in, or type of food he is interested in.



di scussion of Bayes nets is given in "Artificial Intelligence - A Mdern
Approach” by S. Russell and P. Norvig, Prentice Hall, USA. 5 The Bayes net
703 is opePARKHTé 0 adapt the preference attributes, basedPon/GRwosi¥e user U
1 is observed to deal with itens on the shortlist. For exanple, itens that
are placed high up the shortlist suggest that the information source is

rel evant to the user. In practice, homevqr, the user may choose to access
information relating to that interest |l at'& in the day. If that is 10 the
case, the nonitoring neans 701 uses the Bayes net 703 to nodify the
preference attri BiteEacingumranhZ03t pen pligtnatively emaddidanall be icogfigaredheith
interest a S rtlist,. .t i I s. 701 can _anticipate
how t he useree g opBiaf 28 Arbdskl e D TP BER BndRen FiRPaBT "R
ranki ng of thé@semt)@vissd speeddr oiedighy.. 15 In addition to inplicitly adapting
the user's profile as described above, the second retrieving nmeans 213 can
‘be further arranged to receive information fromthe profile nodifier 301.
As descr §besdabesrater @bkl € nodi fier 301 can push questions out to the user
U1, requesting explicit rating of information sources - e.g. the user Ul
coul d be present étHax genarator ¢reatns-an ingex for eagidinformatlosdsausce attirechon
how r el evar i Mgl namt i S t In general, if a
user returrlqﬁsfogmﬁlﬁ%i Sg'?:ugr@es,elnzéergéﬁﬁ re r’i%/q%%rgngggjnes%ﬁ%%n@v?e&s'gﬁ R ¢ l?segﬂol d
of the rel éwiexcdambeber@B2e Eathrinbex eable irefplest apfledstt syt thatiolidliaye
to that inf.ofr matjon source; conversely, if the user returns a | ow score,
second ret /T&U A Heans 213 increases the rel evance threshold. 25 If a user
conti nuabl yi.assi gmg rAmesy iﬁmﬁgﬂ&@sbmcer(agg h8Re P U dRonidp@t have been
identified for an interest, this could indicate that the keywords

associ at ed 4 t h 8% terpehes hape beemextraaiec onTie infesmetivmdeiraest r at or woul d
ei ther perfporm ifi i e L Gl the user coul d be
pronpt ed tog(?sugggglte dggﬁn%}li%y%%sgg?ﬁ@hg&fs'éﬂr@%lflé'léé%%rgé' to the nodified 30
keywor ds cdul d bé lwoality seasd yr thednfoermdtiac kourpe ovi di ng a means of inproving

the quality of the ke rds.,in respect .of an interest. WO 02/ ~117C~ 24
Dat a storage PCT?)Gt &%ﬁﬁ%bfhﬁn‘@%fﬁ‘nﬂmmwwﬁ WRSK/BRISA: 200 is capabl e of

provi di ng ief or m@dn@dkt faribie ¥ hEeinsatioANdburceSDlet MrthdtagRviHEW Work, Play,
generated for each user, on a per-user basis, every 5 tine the user
request s i nf or matiomme pafwedepéenaly or manual ly). This places significant

| oads on vari ous ACRrRAYE t {Jaf I ihder. 200 .ch C e
reduced by cachi ngmggt g. e%’%‘eﬂq%gj Iggatt!d\ale&)%f{sﬁgpdlq(%tgg@é Igﬁ%te@,% awg}l\ggh&g?’eg'?dogbe
vi ewed by ubkreeglimensioiat shapbalefining tel joclityein waihette dabed fis oalid,t witkttheed

| ocation on onl . SO t any subsequent request for the page can pe
delivered f %ﬁﬂ?%}'é‘l@é’@hg% hUéfl'ﬁi ge F?or°?eﬁ‘gee£€'"i%‘é%r‘8§aa§%rL%iﬁliﬁ% VR, WB‘Ch
| Npr ovesor esspestiee tinfBemation doveiesesre RbYSYidted OR. indRNRIAY 6@HHJURDle. Some
arrangenents are used: 1. The itens on the shortNst for each user is

cached. ThéVPIBAEPTLHOE A¥arapisweatler infarmatien) eaidd therafose be peadilyrasspssible by
post - pr Ocestﬁ@d.ls)gryo%cé)péjaﬁ\%lyy Wdd Q%a%e%lg’thgpir{fgrrﬁl?é‘cﬁ)ng%|n'gcrﬂt)?es I’ocm- as

descri bed above) are
specific {such as local services information), could be filtered out for all areas except in

a narrowly defined locality.

25 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,
sport, financial information, shopping information e.g. store guides, and information
on services e.g. cash point locations, petrol station locations. There are many

30 methods for building indexes to unstructured information sources, and the particular
method employed is unimportant for this embodiment. Thus, any means that is
capable of retrieving and storing data in accordance with the index table defined

above can be used (see “"Managing Gigabytes” by lan H. Witten, Alistair Moffat,



15 ranked in accordance with the user's instantiated context prior to
storing in the database DBl1. Typically, there will be a considerabl e nunber
of itens WwWaoMHT6hort|ist, but only a selection can be di epitayiisd/os®ot he
user at any one tine due to termnal display constraints. Thus the itens on
the shortlist need to be cached in a content cache (not shown), which can
be provided by storage on the database DEI% 20 so that the post-processing
descri bed above does not have to be perfornmed for each selection of itens
that is di t r e i 7%)%nmisi i .
shortii st Z@@%ﬁﬁgﬁégehMo@égcﬁ%@axgb%?qt esné@ge Vi é\/\a}sc@%ﬁ%&ﬁ%g&ﬁgq?\hgﬁ
shortli st ddtraasy ené2bods pucanhtly edpiaieddn seamny AN fdtfiddal tadHirotayh. Thédidex

formats are possib see |ater)., These page views e retrieved usin
B o CreReror b e Ssesd sBR Aol Run, s st or 1S4 B Feclar diapyals b0 dhat
confi gur at i+aB ifiex! faBltls RERIp t@adétemdaan?hsumﬁ%égg | @endingEaNtheZdeture e 2

‘request to a server, here the index generator , and then the index
gener at oP J0®rnation sadreceandHberatpuatswhish it eharigesi-ng data fromthe content
cache and 30 sending it to the second retrieving nmeans 213. In this
configuration (not shown), there is a cache as an internediary, such that

t he retri eRatdevabangine1Z®%mekes its request to the cache (e.g. a request for

a page vi ew show %he shor{]l i s.t%/ i nst.ea .ta tge [ n,dexm%sanerator 28%
P G501 Py o 1 o, 8 ol s s 4, FBemL
N res , fovE CintdrEdtsNEsJER RS Ani 8ink #ted
gener at or 2085 replies tort he cache,r an(\:I/ ther; t he cache rellayst thins tg ’Etehe
P A / | , 3 , .

retri e\2/|0 gg qPeasd fram %P@fﬁga%%ggndﬁé ﬁerfqymﬁfqrmt@n flf%i_nt lnéOrmqutlenEwi"mj
nmeans 1ekFac : ching rules (see
"I'llustrat égggu!sélg\ﬁtggnalﬁﬁ%, %gul Oﬁeqﬁ%ﬁ%n?‘ tﬁé%%n%gujeg&gubl i cations Co. or
RFC 2616 Hyper t exttheTrfasis fstagdr ot mcobhich HETRéttieval Rngieel20i7ngletermifiat tarsl,
e
(Updat ed byis Rie6aifided) witht frarencdRiNETgund ANRASRRt-ddtBrifiaing fehad 208einERIdEoW Ng
nmust be included in the response header of the page views: 10 (i) Expiry
header, 1Ri ta9nfigyrabigylisd: 4QQ definigg pack oh the Fonierk hrps=s e @- tt{YMELaat hendefined
lifetine of ent . G -l en r i 0
al | ows per s?»{stgg%faq@gnneagt Iiggt\ds%e @Loﬁghgé‘?g%%ﬁbﬁ?@%pﬁgﬁg%ﬂg% I?(e‘g%‘rggggérﬁ’
( U(I}L, hi t emIGtt:ait'mntmerei thaexn &gi wOmi fmm.@ﬁqﬂemwogli t'ar*; tﬁedaﬁmd sy ﬁ]?s?dfm"ayl D,
and changes sessi uch.as nges o.the user profile
pdat o5 Uo Ak GRS Ban B SRrR5 BUIH Br 48 e 51V afelar Paftelnse n2
;:ﬁche (V\/nngra fusemarkproé idoa:éﬂ}dmd ':ﬁ‘irhiﬁ%l n(&ng.Z(ﬁ‘:isia’ﬂtaaPéﬁtto iréceadadl ?ﬁm tr?ﬁn

e cac age views are out of date (because the content popul ating the
page lei %@ .t ﬁ;gﬁ’f Se{f"caafft E)G;- St@fafy;s%?; éfrﬁlfs‘éo%{ Encbaﬁ?%’ Egcé@atd%et?%hz
user : A ol : ishan
cache is tri gg%?'?zhtoer equengﬁewrtBO gg‘?%@ﬁgrﬁ ?r@gﬁ%@gngeger at %E&’Z%Sr
(whi ch ret rthecestaxitod the agert Hé. Theesanpleashewinfintfigure fiparelmergbhigustsativesi ofg
used). 3. u ries f ) cached, |t
poss! bl o ¢ NP WAL Sotthed M B4R Coloc e Db CORFET I GriBE hegrio 208 ymore
i nterests vidampbasearegpven belew)User U 1 will have sone interests that are

identic to the .interest f user U2 (even though the context attribute
Lacned 28 (e 1ot ERoR o8 ptiibhe moevemeratic Bhateros. e T meLTS o Wee
i nefficientdiag 4T EQUIMHeNRIFSET DUEBYKECABARRT 0Ph cLETERS bullodalvdes which the

performng a cluera/ - in_ respect of interests 11...1n - for user Ul (assune
Context-determining means 209 can submit queries at predetermined times,

requesting time-tagged data in respect of the user’s planned actions. [nformation
relating to interfacing with Outlook™ can be found in “Programming Microsoft
30 Outlook and Microsoft Exchange” by Thomas Rizzo, Microsoft Press; ISBN:
0735605092. Entries in a diary 401 often include phrases, which require to be
parsed into a format recognised by the Context-determining means 209; the diary

401 can be configured to interact with a parser and translate the entries accordingly.



30 that this query has not been perforned before). |In accordance with
Figure 6, second retrieving neans 213 retrieves (step S6.3) URL and

i nf or mat iW0 0dUr€e nanmes corresponding to informtion souPCFGRHASEr e WO
(12/-117G 26 PCT/G BU 1 /0S0-19 relevant to the user's instantiated
context. This is stored in a query cache (not shown). Keywords relating to
the interests 11 ...In are hashed, saved e.g. in a file or simlar, and
linked to the respective identifiers in flfe guery cache. 5 Wen a new

gquery arrives in_yespect of interests J1 ... Jn (e. for user WU2), the

correspondi ng keQI\RGr S%\?Eg tERGH S SRVIGH f‘fl'?5t'ﬁé:aﬁ'é‘°sd§18)ﬂg‘h%m‘r E’é ?’251_ P‘gh‘@&% iy
whet her a @gitin harhidl theashnBRBatrRCARIBAMERt ICBRaFIcKBd. IHP TR IRThiS-
-If so: o second retrieving means 213 does not have to performa query in

respect of empadiperitethestracking devipe 49Rdcampriresrasship carrying, cargrprarsendrt add t o
t he identifiled It Y i oRi

et SRl R, S SR e oA T n L TR LNER {8
SO0 t hat Yueeades arearresgeeicto shdribewast. s Atthaiatiaele, idatbeldntareprideca txrsart badge'

frequently, and wthin rticular tine interval, coul.d. be -
aut omat i caFWSB‘E}% rﬁlé'?j?oé‘l‘%gn p"(r;fe‘ﬁfgi"@r'ﬁi trsked; WE&”TW& #’]‘H%I'Qﬂ/vi n]étfef’g'ca"\(/\oﬁhﬁed
exanpl e t hajorkstatishd AtET4t AR N Cell@BRkditphddle ThecdrRf QLemisnitt RaRY iréfer£200:
Assune that the user has a user profile including the follow ni?d_sets of

|

i nterests: /zolitigngl peartmasd reade(s/greldpstalid gtvincess Apery)within the heildingiand) are
o acs, SHRARED oL T b S80, HShr oo o 0 e 1),
Uni ted (@l @pinpfiaed,iingstditive Whielephiates eorfPluaicatihip eejnpdferts, B&IdAI pokitibaingn
rartic deldyem SERErERaYEr Bud B e JeTorg P edordldr B PEHsaHTae ¢ o
work and gefisticsettGK EM0a67681 f(Motora). BOtfativiel}s tHE @l Phbneeai §63d trroAak
at the news avai]able fromthe informati on provider 200 on his WAP phone.
The user positioning additionally using a land-based positioning signal, such as by differential GPS

positioning, or purely using land-based positioning signals, such as differential GSM

15 triangulation signals.

Once the Context-determining means 209 has gathered information from the
diary 401, the clock 403 and the tracking device 405, 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 ba:

20 e S 5.1 Take current time (t) and compare with time slots predefined for work
(start time T1, end time Tz, nominally applies to weekdays):
i. If {Tv <t < T2) and diary information work related: context WORK
ii. If (Th < t < T2) and diary information play related: context PLAY (e.g. day
on leave)
25 iii. If (t < T+ 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 (i.e.
evening free)
e S 5.2 Transform position data (i, |}) into latitude and longitude and compare with
30 position for home (loc1, loca}:
(i) If (loc1 < li < loci+n1) AND (loc2 < l; < loc2+n1): context HOME
(ii) If (i > loc1+n1) OR (i > loc2+n1): context AWAY

such that



WO 02/-4117G 27 PCT/ GBIl 1/0509 scrolls through the shortlist delivered by
second retrieving neans 213 and marks those interests that he wants to read
| at er. Bwa@let/amlé the user U 1 was shown work rel ated i nt ecesimj/okggause
cont ext-determ ni ng means 209 had determ ned the user's context to be work.
However, there are links to Leisure-related interests. 5 The user U1l has a
neeting scheduled with Durlacher for 09:88. The user U 1 has set a high
preference value for information relating™to the Durlacher interest, so the
shortlist ighglqu o rdrat rehakkprg I r he top of the
list. Fort 32%1%&?5" %&gcé:?bit ﬁg%'bgfﬁghﬁé%mg%ﬂcI%@gseqog’{t?)ha to Durl acher
appears onSthd @lboiiil) landtS 5andi) ghe WORK, AWAYS(VEPAE at @otexts t he article

-prior to his_Q9:00 neetjn Q Later in the day, while at his desk and a
little bor&P T Wepfd‘é)e?m{ﬁ%-%t](grgﬂ‘ée ‘Felrﬁﬁk#'%{'%%@ i NEPERI ng act i viti es.
The user Ugls ghgnggg) éﬁtﬁs@.ﬁt(iﬁax%yé PLARE ARV RY/(PORP a6 @BhEXGs and is presented

‘W th a shortlist of itens including TV programes for that evening, news
about hi% foot baln addizien taridstaptiatiw tfe cdrdextext thei userwaithc hespgct bmvtare aod.

15 At the , i he user's banki.ng,
details, t‘ﬁggﬁéggﬁd&ﬁ} %ﬁhg@@ﬁkﬁhﬁ%@%%ﬁ gdreég{n%ﬁlr’lé’l %55?‘?8’856’01‘0”%&? st
cash machi fiegessedt], femgageldt etxerhputsoirani thedddvigassisred atnpen®est ,— tZ7hBelow,
profiler 201 hasfi ¢l uded an i nterest i&wl ocatjons of petrol stations. Both
of these i TOTFeR! MER P SSHAME ApdasiBcot THVaP? HSSRt Bk denticn thie pdaigonal
embodi nent cYitdst IIatiBhaYsuchadtitiohBe A& XinfattiRIoN hAJaike PBaNsed28
determ nes that the context of the user is Away and Play, and, based on the
user's Het detarmine whether o ngy te prgik infermtioncie thesiset.lrs drscbed inemoredétal)
means 213 peft Sed r oat i etailing the |ocation of expensive

rest aur ant g?kmvd?@s?é\@éﬁrg%&"ﬁ{ms&énd petrol stations around Norw ch. 25
Addi t i onal 1Deinforhmtiandrdvbdhé usat it asédnt exbh vsbangedstermiricdckeghov €equence
description, the context of the user U1l s determ ned.b )

cont ext - det er?ﬁ'h'hefyﬁg %&ﬁ‘ﬁf?tﬁwt%‘a ‘{‘“’r’ifaé’t‘?%%?'ﬁré'?? Hl?vies‘”%g%ra’"i'% Tdirange the
data on the.sheatHer $tforigM&yer, it may be that the user U1l wishes to view
information rel ati ngI 30 to a context other than his present one. For

exanpl el 5 i 8- tHghiuleue! detectoss, Huch@sPhotevaliic sensing de\dess analigbledramiRegate
his football {48 S i ' . fogt & al be
acconpani ed by t erec%ﬁ{ ?&?@e%ﬁuggég%ﬁgg% h&%%%ﬁ%gg g\gésttlﬁlr%\&é ?Eib! (E%'

i nformati on pP\b0ildeevie®)0 is arranged to retrieve information relating to
WO U2/ ~117 PCT/GBO 1 /0,U 19 the user's instantiate onte nl t he
User U 1 s TRTERRRYE S Tianbeh ERIDBRERRe Mcath bl Bk b Lt 1

i nformation. (e PlOr Bodi 1590, ayeBRIOGE D882 YISERGakN- aBYhel dbfe®mirRy WiheeHey
T1, T2,.T4) thus includes neans for entering a request for change of

cont ext2Q ei tRerussy Udnie Qutsige gr insie: from which a context will be derived,

or by 5 expglimplit Yesrabshtatlge L&¥E sHEYY GAREEXT -e.a\.h%ﬁiwraqu Bb&Y LI%O sl RY

interfacing means 203, as described above, the new confext I mation Is
sent to the fintesactionsrofethiengpenwetts hizteaminah®@1; mguT4. Manitoring of user/terminal

cont ext - det er.nj. ni Q9 .ar, i d. Different. type can
0 be. | not diear B Mg 18 e AopRbari T p Bich l EbisetPE KO BN IR
cat egori sed hgaseaekAag7aoil weekend /as weekend | eisure 10 activities are
i kel yo#é) ge Idi fferent from %fﬁk dgg | ei sure activit.i esi).y Cat egori si ng .
types uSer SPUWRRRCLIRBE @1 i veldipsEan Bésdqtﬁf"?'ﬂ%d SAEMSTh BN 8P
presented to gifalWssdivdd tiaQRe BLEICDRAVSET te2feriniieh tde a plurality of drop
down nenus_and lists

7. Inputs from additional physical sensors, connected to the terminal T1 by a serial

interface (not shown), including inputs from
o a low acceleration detector 501 (e.g. ADXL202, which measures
30 acceleration of a low force in two directions);

o a high acceleration detector 503 (ACHO04-08-05 available from

Measurement Specialities Incorporated (which can be referenced via



15 conprising interests selectable by the user. As an alternative, or in
addition, the formcan include descriptions of types of users, and the user
U 1l can wadbz#arige whi ch type of user he is. For exanple, tRETHGBIAPSEE
several boots buttons: Slippers button Stiletto button 20 Trendy
trainers button Walking boot button Cowboy boot button etc.. Each of

t hese buttons has a pre-configured |ist 3f0 i nterests appended thereto, and,
upon sel ection of one of the buttons, all™of the respective interests wl|

be assigned 25 to ny %ﬂ r %ﬁ | V. he
buttons, the user Bhﬁleggfé%fégoﬁoggﬁ% s ')/\ARVW% ' g&@&hcﬁ%ﬁ%@n{;gg@ ts)
represents them Thhigh ofeabaes 20delemtiobef arhigndedetio thvee nli@ctiond;st s of
-users agai nst type of. bytto n rform sonme sort of | Lahorativ

[T tering and i bl POESHoRy eftPropo (ERodt cutieshotiIEAODE M ety peemor
30 users. Format OHoflajwell (réf6edddd Wi QAL Rfeld: GRNRGchodeyldl. SHh 0T WRldhoN
‘may be summarised and delivered, and optimsed to, a variety of

f or mat s/ ®evi ces. THREF Ghrabsslutn Blegawement of arientesion|dfthe sermioal Thivand WL,

| -mode (cHTM), XML g(%n ' . a8 P! s are not
limted to PCs, ormgilq'rg p OSEQ?%%%&%B% tg’fsgzt@rﬂﬂg\é&. onéng 85@?@%&'&%&@§ 5
consol es, set-top Boxessopeulpart mediker kKS42kL, widah alsl @otbrgndeerihe Feyictared

printed hardcopy. The info ' may . delivered on demand or alerted to
the user UL The afrg‘ﬁ?rpﬁrg ﬁg@bgig%a%ﬂ%gﬁgm 'ﬁﬁ@ﬁ%ﬁ? 3GTHEP GPAY 3BU ot
linmited to email, [(URIEHARE//RUSH.SREW.686)). THR, adMIerBUSH aREMiIFEEnd (RiIdSy 10
The i ndexi ng of data bé) | ndex generator 205 includes both |ocal and renote
sources Pel d in foPREEEOTs MRMUBE FNNecied (A a MHtiplaxet SOXMUXHImMthe patext-
CHTM., plain text, jBERnfi 43The networks over which data is
transmtted furtherg?t;Ean:1 lIJ egﬁaﬁ/ﬁ'g,m@RS packet sw tched nobile networks. 15

Exanpl e of inpli dihe eatapiekovatuke qf tfei pteysidal abtd onakes ahenisieost Asmlarruléhadr

the user U1 has .explicitly specified ap innferest in notorsport,, transport
and cars et TEPNE P ST SV‘?)‘F © %Hoﬁbﬁﬁ,c’faﬂ}?s? Hepﬁfﬁo??fﬁ_@?g‘g-o[fqdﬁa@aé@va
rule that Medes (HMMR ors€Kaasn FitdrNich &l ubdt T®IdREerniid Gh&E, adcifdtbigenan

interes% intraffic _ L . o .
5 user’s context when the instantiation of context is based on a combination of inputs

1 - 7. A good description of the mechanics and applications of Kalman Filters is
provided by du Plessis, R.M., 1967; “Poor man's explanation of Kalman Filters or

How [ stopped worrying and learned to love matrix inversion”.

20 The second stage — in which the retrieval engine 207 retrieves interests
associated with this instantiated context from the profiler 201 — is performed by first
retrieving means 211, which sublﬁits a request in respect of the instantiated context
to the profiler 201. The profiler 201 queries the profile database DB1, which retrieves
information in accordance with the query, and returns interests relating to the

25 instantiated context to the first retrieving means 211. For example, if the instantiated

context is Work, Play, the database DB1 searches for interests tagged with W, P.

The third stage — in which the retrieval engine 207 retrieves information
relevant to the user’s instantiated interests from information sources 1S1 - IS4 - is
30 performed by second retrieving means 213, as shown in Figure 6.
Second retrieving means 213:

¢ S 6.1 Receives the instantiated interest data from first retrieving means 211;



20 reports”. In accordance with the description above, the user's profile
will be nodified to include the interest traffic. Assume further that the

i nf or mat V0@ 0pOV6 der 200 is arranged to automatical ly sendCrieBLo9&I49U 1
data at 08:30 every day. The context determ ning means 209 determ nes that
the user is on his way to work (inputs fromthe tracking device 405
indicate that the user is noving, and th the novenent is 25 taking the
user U1l closer to work and further from®one; inputs fromthe diary and

cl ock 401, 403 f ¢ u [ | S: ..The. first.
retrieving maﬁg&glﬁé@%{t&%vé@ﬁ}en g%)r(natt |I§£C #‘%'rﬂt ggﬁs}é&}r?art};f)gptroo?ri‘ |”E°?‘éﬁ“51"i ng
to his instant$atres amonthexks fandrmpssEsntd bstweashdnstahiiaiad titeidd® srCindeked

‘retrieving neans 218é whi ch cor@iles a shortlist of information sources
rel evant to t hEWEUPSsS-PniePREteY Wod B¥Alls 30 the shortlist to retrieval

engi ne 701 andst@3HaeidteshebwbRFHdRAL (JAL) A fdise bf iﬂ?c;rirrfatibﬂtsgg:%\%}f?f-h&;[sri]téve

‘rel evant _to the user's current context, the ranking associate
traffic Pnterekay werd maedhgst o be high, and thus the interest appears

relatively Rig herd Li_st.. ve Su hat the us chooses to
ignore the tr aFfﬁHg %%h%gt}'egté'btari‘é S %‘%ﬂ? 1 Wﬁ%'n?%@a%&?/s@ugfi%k?t( %‘6’. bRsn
Bayes net 703 indeked msinder genebare@®@Se wei ght associated with traffic, such
t hat the next (assum ng .t he user i termned to be in sane context)
this modifiéd g?%?e‘f%ﬂ@gsw%t@/ﬁﬁ‘ ﬁﬁ?%@’“ﬂ%@“#é&%ﬂf theeinformatian sopeces that] y
to appear furtjsie skewnetiaoel b8 d.8Modhidbn RARbAIGN depending on the
degree to which the weight is nodified). 5 The degree to which the

pref eremBe wei ghtinjan alemnatieal eoadicrgnentirss rretriesingumpans @fl 1dmyrievas dl/ndfethest
is ignored, : or {] e nt. functign is appliedt

cal cul ate t%%%é‘?%f?tsfsqﬁﬁﬁt{é'“ﬁhﬁ %@?%f%ﬁ%g@?sotﬁgﬂ?%%? ﬁ?e '"%'56"381‘?19' football
particul ar R Riayr &ff (Flay, iHdrog)mabimpotess v .ell (Worklaklapasecdil reti@ind theaperaed
behind a fi revva{hl ... SO that elglf't ar nal Cpar i es cannot gain access to profile
i nfor mat i ol /RS 0 1e PhtIRAE) & MYWEHLINE T sdpstepiatedeentent. dine
intranet, Gfenss DACHNEsHREIND(CKeREY iat B BN tare SHER drhdMisdd 1 BBEOFdSEWhCMel ON
with external systens is to receive updated informtion sources, for

i ndexi ng® pUPPHRES  supttiterep thalrare Anestvielenant Hokbie userseinstantiatid corsext are
under st 0od PycdiNRSRe 360 bt 8 dHdrile art, the invention described above may
be enbodied in one or nore conputer prograns. These progranmmes can be

cont ai ned on var iVWhen tar sigsificasi enluardbbatt & mgexedde. diarewh 2aGigabjied PRy

di sc, CDRCM or netic tape so,that the programmes can be | paded onto
one or nmor emgréanoefr%ﬁg'p ep%aspé'%@(ﬁf’rf)ﬁf 8P§e'6trh?f88ﬂabeg H@aadaﬂ‘i Hiedayenyipgyis dikely to
conput er nefewopkratsd NG sccdridndbl @ith! €S Kt tSbABo RN . e UbBRTe t fifta COHN Xt
clearly éegui res 0gt,hervx,i_se, throughout the description 10 and the cl ai ns,
the wor @S “E¥RASTE o dnstantizied interenys). dmdhie 1v@se.i the secend gevievinenoeanrdl 8 vaan

inclusive ag apafRdid PetRBVEXSokR A %la%@%’%rﬁﬂe}’&té%ﬁﬁ; thtalﬂiﬁ'\e'iﬁftéﬁ}i%%)év,

in the sense of "including, but not limted to". The words I nc

and the | Ketezgsés ebajleter nredetgudingd) fimdi cating that X has at |east Y, but
that X nost likely has other elenents in addition to Y. 15 WO 02/ 117G 31
CLAIMS PCT/@BA I (1;11-~ 1 . A nethod of changing a profile representing

subj ect matter ofThendrerwist cdroba stred in tHed@abide BB Nahd hév@list pRh!K kst areOf
sets of %uty ect-rel apiw a, the method 5 including the steps of (i)
suggest £hg HeaRd 8- MnPaIgYieYVR e FEARIadcarpPrisi Blawtlist gatat for delivery
suggest i on tbRé USGSU PRA iRferfRRIG MEARCIdPN choices representative of the
suggested change, (ii) receiving one or nore selection choices fromthe

user, (i i) erdi f'menfgcbemag@? 2 Bp‘ﬁﬂ ke ianraagwﬂqangwmm shbmligsr pag@cyiews
o 11 cati o afe e D 3t PAUCR I 1B o8 b b PR R Chath MBpinmey
on the user’s Terminal T1, T2, T4. In one arrangement the shortlist page views are

30 requested from the second retrieving means 213, and passed from the second
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,



(v) permanently changing the profile in accordance with the or each

sel ection choice. 15 2. A nethod according to claim1, in which the

noni t ori YoIL/e@7¢i v) i ncludes the steps of presenting the PEIEGBOOSHIIAL

| east one further selection choice, receiving the or each further selection
choi ce, and conparing the or each further selection choice with the
predeterm ned 20 criteria. 3. A nethod ag?ordi ng to claim2, in which the
or each further selection choice conpris affirmati on of the one or nore

sel ection g r i . ed _in step
(1) 25 . “HEAERAAFRIEIR L) ¥Rk O DA AAAR LSt SIS PO e PRinCh
t he noni t orthewy displayedite)the nseudés t he steps of counting a nunber of tines
-t he user accesses information relating to the selection choice, and

conparing the said nunber with a threshold nunber. 30 5. A nethod according
to any one of thanRoRrEAERECES, ahBERsthRtNBE Pantdd@ JoTRAE LREI 09 m4EMdida¥d that
e

‘includes_the steps of observing patterns of user access relating to th
WO 112/ 137¢hgnserdy] dpoet disposey waleeeive dfodnaiiae Foasyamolepdhd weprtlhecold deved

pattern wt or; r .ede i ne NS t haod accor.ding to
any one of th‘%“@?éc'gglgng]egflgg'mtst?&{pnﬂ‘v\%l %%Btyﬁg?rr%nrﬁ@rtogﬁeﬁg %%t g’p%l'% oecur s
with a freqgespmyinchas the icforrhagar &bHifitylt.tlhethesersitudtion’s, bk hvedomd cevridiing t o

any one of the edi n | aj ms, . further conprising performng at |east one
of ~conpar at’l‘%‘sg%ﬁ‘fﬁ%’i‘ ﬁgﬁ’ﬂfdo?engl"lﬂs'f‘ anﬁﬁ'ﬁpg&t'_Laﬁe&?ﬁgéﬁW@fti‘gég’feb’f‘”“te\ﬂdoor
nDr e users,beatoreesgitet NG PdLeRiMg LRRNABLIGM TWRI 68codt PetriedMgPHR¥MhEes 1 atis

| east one of the selection choices representative of the suggested change.

8. A nefRodhareéase arigoed te regeiverinpytarfione the sapiexsHatpraiing aepny 208 rhaterace
UPare, “onaebRbgtallld D of N uhdls iRORHENEACUIRALA, | A 2PAKALS ROA ey

cluster analysis, 15 and in Ich the step suggesti n nge
t he cont enteddtetmhioeg irdbirhatidrapedidimg tes, saich asut put is perforned in

dependence .an .t he eval.ua onfi dence ugs assocjated therewith. 9. A
met hod accol?' cryex o“c+"é?d|t)na @P"@f‘%l"ﬂﬁﬁ?”\sﬁﬁ &%@*F"Eo o E&H ORdhpeextgeiides 20
out put W t Rravelihtetof changes that are deenmed not to be relevant to the

user, and, if any of the selection choices in the output matches any on the
list, di §Ca'lﬁ—tﬁN1@§ef a timer (X mins) to check for context after X mins) where X is predefined

ELSE (Send information to user)

Clearly other forms of rules are possible.

Adaption of profile:

20 The embodiment presented above describes ranking items on a user's
shortlist in accordance with the user’s instantiated context, so that items relating to
instantiated interests are presented to the user U1 first. In addition to the context
information, preference attributes such as relevance, importance, etc. (described
above) are also factored into the ranking process. However, it may be that the user

25 U1 habitually ignores information relating to a particular interest (this is particularly
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

30 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



t he mat chi ng sel ection choices fromthe output. 10. A conputer program or
a suite of conputer prograns, conprising a set of 25 instructions to cause
a conput &¥Q 041186 suite of conputers, to performthe net ho@CItEHI/0&BL0r di ng
to any one of clains 1 to 9. 30
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10 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.

The items on the shortlist for each user U1 are preferably post-processed by
second retrieving means 213 to remove duplicates, and, as described above, are
15 ranked in accordance with the user's instantiated context prior to storing in the
database DB1. Typically, there will be a considerable number of items on the
shortlist, but only a selection can be displayed to the user at any one time due to
terminal display constraints. Thus the items on the shortlist need to be cached in a
content cache (not shown), which can be provided by storage on the database DB1,
20 so that the post-processing described above does not have to be performed for each

selection of items that is displayed to the user.

2. The page views comprising items on the shortlist are cached.

As described above, the page views comprising the shortlist data are

25 typically created using WML/HTML (although other formats are possible, see later).
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 index
generator 205 responds to the request by retrieving data from the content cache and

30 sending it to the second retrieving 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
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TO- TYOCLOY& (hation on 1o 1he Satbirading Means $03)) Edctt oage viow siduid cbsy the NETHL 4
1.1 caching rules {see “lllustrated guide to HTTP”, Paul Hethmon, Manning
5 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=5b6298567, PDF=550558 bytes) (Obsoletes RFC2068)
(Updated by RFC2817) (Status: DRAFT STANDARD)); in particular the following
must be included in the response header of the page views:
10 i) Expiry header, with HTTP date;
(i) Cache-control: max-age = sec tag, stating lifetime of the content;
(iii) Content-length response header (which also allows persistent connections)
In one arrangement, the network address (URL, item 3 in the index table} is pre-
appended with the user’s session ID, and changes to the session ID, such as changes
15 to the user profile, updates to information sources etc. are used to control operation
of the cache (when a user’s profile is modified (e.g. an interest is added) then the
cached page views are out of date (because the content populating the page view is
out of date); to prevent these old pages being sent to the user U1, the session ID
changes). Thus once the session ID changes, the cache is triggered to request new
20 data from the index generator 205 {which retrieves data from the content cache if

the 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 large number of users, some of the
25 interests will overlap — i.e. User U1 will have some interests that are identical to the
interests of user U2 {even though the context attribute 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 [1...In — for user U1 (assume
30 that this query has not been performed before).
¢ In accordance with Figure 6, second retrieving means 213 retrieves (step S6.3)

URL and information source names corresponding to information sources that are
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commonality across the user community, so that queries in respect of requests that
are determined to occur frequently, and within a particular time interval, could be

15 automatically performed at a predetermined time.

The following is a worked example that illustrates the functionality of the

information provider 200:

Assume that the user has a user profile including the following sets of interests:
20 Mobile Internet (Work)

WAP (Work, Play)

Durlacher (Work)

Motorised transport {(Work, Home)

Television listings (Home, Play)
25 Birdwatching (Play)

Eating out (expensive food) (Play)

Football - Startreck United (Play)

Tattingstone White Horse (Play, Home)

30 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
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shortlist, and the user U1 is able to view the article prior to his 09:00 meeting.

10 Later in the day, while at his desk and a little bored, the user U1 starts
thinking about his evening activities. The user U1 changes the context to the
Play/Home context, and is presented with a shortlist of items including TV
programmes for that evening, news about his football team, and notice of the next
Bird watching convention.

15 At the weekend, the user U1 visits Norwich. From the user’s banking details,
the profiler 201 has included an interest in locations of NatWest cash machines, and
from the user’s motorised transport interest, the profiler 201 has included an interest
in locations of petrol stations. Both of these implied interests are appended with all
contexts (so in this embodiment Work, Home, Play, Away). The context determining

20 means 209 determines that the context of the user is Away and Play, and, based on
the user's determined location by tracking device 405, the second retrieving means
213 retrieves information detailing the location of expensive restaurants, NatWest

cash points and petrol stations around Norwich.

25 Additional Details and Modifications

Context changes:

In the above description, the context of the user U1l is determined by
context-determining means 209, and this information is used to arrange the data on
the shortlist. However, it may be that the user U1 wishes to view information relating

30 to a context other than his present one. For example, if the user U1 is at work, he
may wish to see news relating to his football team, Startreck United. The interest
football is likely to be accompanied by the contexts Play, Home or Play, Away.

Assuming the information provider 200 is arranged to retrieve information relating to
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10 activities are likely to be different from week day leisure activities).

Categorising types of users:
When a user U1 first subscribes to the system, the form presented to the
user U1 on his browser can include a plurality of drop down menus and lists
15 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
e Stiletto button
20 e Trendy trainers button
¢ Walking boot button
e Cowboy boot button etc..
Each of these buttons has a pre-configured list of interests appended thereto, and,
upon selection of one of the buttons, all of the respective interests will be assigned
25 +to the user U1.

As an additional or alternative use for the buttons, the user U1 is prompted
to select which of these buttons best represents them. The profiler 201 can be
arranged to maintain lists of users against type of button and perform some sort of
collaborative filtering and implicit filtering of interest data between similar types of

30  users.

Format of data:
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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
packet switched mobile networks.
15
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
states “If a user has an interest in motor vehicles, include an interest in traffic
20 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
determining means 209 determines that the user is on his way to work (inputs from
the tracking device 405 indicate that the user is moving, and that the movement is
25 taking the user U1 closer to work and further from home; inputs from the diary and
clock 401, 403 confirm that the user is on his way to work). The first retrieving
means 211 retrieves information from the user’'s profile relating to his instantiated
context, and passes this information to the second retrieving means 213, which
compiles a shortlist of information sources relevant to the user’s interests, and sends
30 the shortlist to retrieval engine 701 and to the user's terminal T1. As the traffic
interest is relevant to the user's current context, the ranking associated with the
traffic interest is likely to be high, and thus the interest appears relatively high up the

shortlist. However, assume that the user chooses to ignore the traffic interest: the
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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

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.

Unless the context clearly requires otherwise, throughout the description
and the claims, the words “comprise”, “comprising” and the like are to be
construed in an inclusive as opposed to an exclusive or exhaustive sense; that is
to say, in the sense of “including, but not limited to”. The words “X including Y”
and the like are to be construed as indicating that X has at least Y, but that X

most likely has other elements in addition to Y.
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10  (iv) monitoring user action in respect of the modification, and, if the user action
satisfies predetermined criteria,
{v) permanently changing the profile in accordance with the or each selection

choice.

15 2. A method according to claim 1, in which the monitoring step {iv} includes the
steps of
presenting the user with at least one further selection choice,
receiving the or each further selection choice, and
comparing the or each further selection choice with the predetermined

20 criteria.

3. A method according to claim 2, in which the or each further selection choice
comprises affirmation of the one or more selection choices representative of the

suggested change suggested in step (i).

25
4. A method according to any one of the preceding claims, in which the monitoring
step (iv) includes the steps of counting a number of times the user accesses
information relating to the selection choice, and comparing the said number with
a threshold number.
30

5. A method according to any one of the preceding claims, in which the monitoring

step (iv) includes the steps of observing patterns of user access relating to the
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selection choice, and comparing the observed pattern with one or more

predetermined patterns.

. A method according to any one of the preceding claims, in which the monitoring

step (iv) occurs with a frequency that is configurable by the user,

. A method according to any one of the preceding claims, further comprising

performing at least one of comparative analysis and/or cluster analysis between
profiles of two or more users, and receiving output therefrom, which output
provides at least one of the selection choices representative of the suggested

change.

. A method according to claim 7, further comprising evaluating confidence values

associated with the output from the comparative analysis and/or cluster analysis,
and in which the step (i) of suggesting a change to the contents of the profile
based on the said output is performed in dependence on the evaluated confidence

values associated therewith.

. A method according to claim 7 or claim 8, further comprising comparing the

output with a list of changes that are deemed not to be reievant to the user, and,
if any of the selection choices in the output matches any on the list, discarding

the matching selection choices from the output.

10. A computer program, or a suite of computer programs, comprising a set of

instructions to cause a computer, or a suite of computers, to perform the method

steps according to any one of claims 1 to 9.



