2 8 MAR 2005 WD 02/41176 PCT/ GB01/ 05049 1 METHOD CF;JE’% | NG | NTERESTS *
166166* The present invention relates to'a nmethod of updati™n 03 nt er est s,
par tweuéarihys updating interests of. a user. 5 In the AOWERE1/4A$0r mat i on
rich climate, a considerable amount of attention is being. paid to devel op
I mproved nethods of information retrieval. In particular, the field of

agent technology is heavily involved iin devel opi ng agents f TR
summari sation, filtering and present atli on of information e,mmlmmnmmwm‘éeks
& Revett, 1997 ("Information Agents for the / _in Software aﬁsglg.s and
soft conputing, 10 Eds HME@R, ONUPRASKNG INBERESHSSpri nger - Ver ag‘i. Mbst ,
If not all, of these rely on the agent having sone know edge of the user.
The inclusion of user information is rapidly becom ng a key area, not only
for agent techn®lpegient Mvientibs oelbtys tohe nhethed ndtupdatingantresdts, asrticularly
denonstrated by the recently proposed Open Profiling Standard Dunn,

Oner t zrgRflatingyiRtaiexs PARIYSE 1997 (" Privacy and profiling on the web"

Techgi cal 15 {Mﬁ% O GHBRRELSAIELR cRHRCe, 1P 9dNsiddaBle AMbGRITBE hABNHIG is

undoubt edly pllaying an ever-increasing role as digital libraries,
el ect r obeing cumidrep cdgvepdinpeoeeth atétbeds of pplormatiporstrisyebrie petisUlar.déepr ead.

Filteri agents (such as email _prioritisi typi cal he
first DEHoPGARBRt SFougBRe Rae Mer obsmc Ly Setear il AEks: 18 Earind "oy
i nf or magiAmarisafodVbriterih§ Yhd dResdrthgsn bhrfyaddtinse. gpDaviRs] WeskséeRboats, -and
applications of such agents for reducing information overlo dﬁgwhes 1994)

" Agent s 1PRAt (" Indereatianofreador dhe WIWr r‘r‘&tsl%W"?f\?e?qeé‘éﬁ'a” : BRUFB%s of
the 1'6%d€lﬁ.yr)JWakajﬁ?%ezaFerﬁt', Beh ESEREQQ’S’V&H&?. RidRE! @ BRSdll, idFP@kEARsly r@AsoN

that ‘agents have succ t e Internet environnent: there are
si npl y theoagemyhadsgsooeskrovelietgdlod therusanyTionmingiuaico®ftusepnfoomsiion Is

hausti vely, and.i ndeed if f or t ynat tg.h N
Chose. pIRALY RETETIRH P Fen NG Shdot AeataRrGr o8yt Faf S8 Ba s, ®
act ual | yq gkner@f)¥asi dUrkéRslatét by aheasitly Heposdt ogentBofiky BtariaAiBuhhaea)

are becomng increasingly promnent as a neans to reduce this work| oad,
wi th no&wertihami kay VoD (Hrivewy Ayt Profifiagon the weebr nl ftc’r’i‘@'cégent

oL 1) SR S SRy TS eSS GREBIR S by
ever-increasing role as digital libraries, electronic commerce, and personaiised
applications become more widespread.
Filtering agents (such as email prioritising agents) were typically the first
generation of agents that were concerned with managing volumes of information.
20 Maes 1994 describes the various motivations, methods and applications of such
agents for reducing information overload (Maes (1994) “Agents that reduce workload
and information overload” Communications of the ACM, July). Indeed, this is perhaps
the single most important reason that agents have succeeded within the Internet
environment: there are simply too many resources available for any one person to
25 consult exhaustively, and indeed if one were fortunate enough to have browsed all
these pages, one would probably find that only a small percentage were actually of
any interest or relevance. Search agents (such as Amalthaea) are becoming
increasingly prominent as a means to reduce this workload, with most including some
method of allowing the user to inform the agent of their interests and preferences.
30 Further developments within agent technology have begun to consider previous
interactions with a user as well as learning their interests.

Many recent agents include some form of user profiling, such as
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interacti'ons With a user as well as learning their interests. Many recent
agents include sone formof user profiling, such as 2 8 MAR 2005 2 Yenta
(Foner & Crabtree, 1997 ("Ml ti-agent matchmaki ng” in Sof t waed M)a8n2085 and
soft conmputing, Eds H Nwana, N. Azarm, Berlin Springer-Verlag )), ,
Syskill & Webert (Pazzani ‘and Billsus, 1997 "Learning and revising user
profiles: the identification of interesting web sites'", Machine |earning
27 (3)), 5 Personal WebWatcher (M adefii c, 1996 "Personal webwat cher:
design and _inplementation”, Technical report 1js-DP-7472, School of

conput er *scY ¥HadFonerdfergbuearl $9A ({Multeagsntymatehtriakingl gh SodAvacegines . )
Letizia (Li "4 et zi,a. - . bhat Aassi st br owsi ng",

Pr oceedi ngs@iﬂc{m\?gﬁnrﬁ?alﬁ%té&%n%t'?@ﬁgén%oﬁg%%h%gﬂaﬁ% 'P??rf'??:ri aeﬁb))i-nt el i gence
(1JDAI 10 9%yskilVBnMebatt, (PEamaidand Billkles\s 8B EVELédamakend A9RTng Leér piofigeshased

Kandzi a & NPRRateh SRk Retioa Weer oy Fisehnaqemtied ofdin:

Spri nger «Vepdragnal, VaeuivalchGORMidddMsl) albals l’?’@%oﬁéd%%ﬂvv&cﬁ@rrzsgg;ﬁpn and
information ' filtering systemthat 15 organl zes personal .profiles.

aut omat i cal MplemeigEierdi hgehnicab  reporit ds MtV 6Ra Ssbpeit oCosrirepietec esdence,
Artificial ¢5}h6%ikeu@@me\mibér%k:ﬁ?ésbé’%-h Qéﬁ: B%E%be. goya, Japan). The agent
a s profile and U

of Syskill & Webert 1|earns ser ‘es this to guide its
suggest i ensLdtizia i ihiebegsan.ng 986b “pagds:. Ameagmser that assiside we edranatng?f t he

S estions selm S nterest. and .t he agent enpl Qys. a nhaive esi-an
ol'assifier '32'538?%‘”5%3&& ?ﬂ'b%%‘SF“aﬁ'PB?'i an‘%&%iﬁd??]@%c'érfﬁﬁ”f%g‘\ée((Emlals, -
199710Mukags), M&tyeal,"¢igabanodel | ing in a nultiagent evol ving systent

Pr oceedi ngs m&%ﬁ&?@ﬁon Machine |earning for user nodelling, 6" = -
| nt er nat i'on%{fw geken 189¢r LpgEeng ifpged dHiesing Lefytad, inBumstienayying
enpl oys a Wairgly feteky WESledeDhes ERLALLIL . fAT l@%&ﬁ?réos-opérgfi\'/é Snforfidhi6h 1S
then consulted in order to query Internet search engines In.order to
retrieve 25aggigesBestin: SariagesYetag”s arsker. Amal t haea' s user profile conprises

a nunber _of jzd i fadd-erl agents (1L FAs), each_.one specialiged for
a particul aIrNé't(?)%iqg%%hg{s;é 1S}|9|ZEASA§§%U e PEOT i’tafﬁ?:sf%’gﬂati'cﬁ‘ 5‘ﬂﬁﬂ%2§ysfﬁmvﬁv2

(e. g5t hr ougriganires y=rsonaf peoflics butomatidally st Pafcebaivigsir13Ye Iveinatiages Joinfir ough
observati on off t he useé' 5 i nh}erﬁcti on vvi}hh t heir browser (using page :
access hi st 5PV efGEE)Crepeiniciatimerigenns: & A TImE 706172l Hlagevao/ap@e) tine, so
that thepheagemdaptsymiieaciasghyicbfhd Beussrsy pastll RdUSEss kRt efaghiRieWitsh

suggestions for interesting web pages. The user rates the relevance of the
suggestions to the user’s interest and the agent employs a naive Bayesian classifier
20 to revise the user profile accordingly. Amalthaea (Moukas, 1997 (Moukas (1997)
“User modelling in a nultiagent evolving system” Proceedings, workshop on Machine
learning for user modelling, 6™ International Conferénce on User modelling, Chia
Laguna, Sardinia)) employs a weighted keyword representation for a user's profi.le,.
which is then' éonsulted in order to query Internet search engines in order to r.etrieve
25 pages of interest to a user. Amalthaea’s user profile comprises a number of
information filtering agents (IFAs), each one specialised for a particular topic. These
IFAs can be constructed in a number of ways (e.g. through analysis of a user's
hotlist of favourite web pages; through observation of the user’s interaction with
their browser (using page access history logs) etc.) Furthermore the IFAs can evolve
30 over time, so that they can adapt more closely to the user as the user interacts with
Amalthaea over time.
' Many web sites collect information about a user in order ‘.co a) keep track of

‘demographic information, b) provide personalised services and information from the
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Anmal t haea over tine. Many web sites collect information about a user in
order to a) keep track of - denographic information, b) provi dg pﬁrgozy&%l i sed
services and information fromthe AMENDED SHEET 2 8 MAR 2005 'tA hi s
technique is becom ng nore inportant for sites to be able to maintain a

| oyal custoner base. Indeed Firefly, Autonony and OpenSesane! have all
recently announced products which will enable such adaptation. Quintana,
in a paper entitled "Know edge based i@gformation filtering of 5 financial

i nformation”, published in Proceedings of the national online neeting, 13

May 1997 epaﬁ'ﬁ? tgor%xque %%e%"afﬁlﬁr 'rRS?e ﬁnﬁé’r?&n‘?nﬁom?t"egqx b Hﬁ%rtd)rrr%hdaﬁv aWhi ch

conpri se tfopics I nt Ident1 fy docunents that may be
rel evantioysl eustoiser ba§mch|dbe@|Rtmﬂypﬂutmhcanyesanda@eemm"samﬂ Havenalhwedendyi ng

docunents brows ‘yuser, ‘nonjtoring e amount of time spent browsing
t he docuAHERUNGH pf?‘?é EPF?‘ will erg [Ei ‘ﬂﬁ’ht#i'f’ 308 el apsed since each docunent
was browsed, agdint&fei W RY phAEH %ﬁtlflé@t”}@\ovﬂme rb%%e@ﬁﬁfdrﬁia‘tlb&i sipetid idd as
being of interest. While Qiintana identifies a lem with information

retri évalinanséal ipfasmiatien sysuldisbed lma?f@ﬁ%‘-‘cﬁm 0ﬁ§g¢ agpealconlter ME§tindatdng
| Ot her thvgas @‘{hpagé 5%?2 ?ér-'f égécn%feE mggteﬁ{ Hrleréby ah é”o&%fs'@twﬂkﬂv' de

sol ut rob states t research work
| s bei ngcdﬁpﬂmsdtwtcecbfontabstenmaseei tmtdenflacé@cttroerab [toav mmvévm@éervaﬂhpmta in

information f erin Thu alt i's vvudel reco S t user
rof 1 1o 1ot Sehsiopt o ass Srestahe: fbmfrobliofed chEaREBl Bt e 5l -
provi dedyt&, uhitesies ,thé BedRhO bl e SER0GralSHg the Hbcwmdat armythesamopntodfi | es
are as yet unsol ved, Accor di ng to the present inventi on there is {,f%\fi ded a
met ho otimentieginag elaprsed sprcsreach dosHMESE NaSROFEf eBRd FREEIEDS LIP'S &t to

a user. Qgrh d@ékanﬁ tgggéé&iﬁe% &s bglngr@r' ihtotest! VoRileSQOhtsHideRtifiELbairoiefat &,

and the I nc S the ste suggesting a change to the profl | e
to the usdth infbrrofticuoetdasvaloser mcdfdelaystfmes -onammh/et@éll@@ﬁ @re cepreasd.

representative of £ su ed chan § i ng._0

sel ect i oRMANSi 8@? ftF'Sﬁf't %‘gﬁhi Zgo%rbl R %?gflr'l% t%‘g ggees? {T?]}EY'de 9
accor danggiutiohhtd RRisOproddeh, $r$|f@6{£ | & rebiC atates Vihanebéoth n‘godees taaang on
in respect of the nodification, and, if the user acti.o i

{1 sat i §fi es
pr edeter soRdUCter iongiieanate yyteraramifedllaw maa H§PMEPE R IBISFRFaN TieRRE0r dance

with the or eacty,gebecdddMit is widely recognised that a user profile is crucial if services
and information of interest are to be provided to the user, the problems associated
with updating user profiles are as yet unsolved. _
According to the present invention there is provided a method of changing a
20 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
{1) suggesting a change to the profile to the user, which suggestion includes one
or more selection choices representative of the suggested change,
{ii) receiving one or more selection choices from the user,
25 ({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 aqt'ion

satisfies predetermined criteria,

(v) permanently changing the profile in accordance with the or each selection
choice.
30 A document entitled “Mobile phone using user-defined, location-dependent

profiles”, published in Kenneth Mason Publications, Hants GB, no 438 October 2000,
describes a system whereby various device characteristics can be modified in

accordance with the location of the user. These device characteristics are stored in a
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choice. 30 A docunent entitled "Mbile phone using user-defined,

| ocati on-dependent profiles", published in Kenneth Mason Publ jcati ons,
Hants GB, no 438 October 2000, describes a system whereby var? uMARI @005 e
characteristics can be nodified in accordance with the |ocation of the
user. These device characteristics are sgored in a AVENDED SHEET 2 8 MAR
2005 4 user profile, and include ring volune, voice answering, PHF support,

anongst otYser rofile nandhachyietrpig @eSokRI i 0 nt, each user profile
i s associ g}, TR FASHEL D sy ﬁ'ﬂ%t O ALRP YT FBPNESY efbats on

] one or nore |ocations, .so
is identifl eﬂ?\@t"%{;‘*"? SFEULRE 1pite dpeument, reath iaweofind 4910cHe¥d Gfith one of
pr ogr ammednerec mediiogd, yso Mdthg t 0 nt .discloses 5 the fact that a
user can explicitly specify a}r’llgé;sasg%rgst f%r%%%’ét' Fntidief o2 irelgvant peofile is
profile, tREYERuARAENIBRSCnOtoalamoledsacardisgy. ARAbGY] ﬂgehaé%”?ﬁeﬂf d{s@% e
profiles itheahs 1M £QUES . frodi fication of .user profile,” such as It I8
only invol v‘gﬁ?, svx,:"t ;gi ng . bot weRIF s SPERiVo M [as§0Gitiem e hyeam al locatibmrnd THUS
the user PFOFIRI éheldosument Hoed HEE dissidakes iz g,eL,%tdg:ﬁ' . da, and..does not _

di scl ose :}gggg_emgrg(?vea} chanfﬁ;e to the user , rece! vi Egl%grgsrogsg'c?né'ée't Brafire
suggestion or nonrtori HbOdf YR’ & yser irsafilen suelspect infordhanyanei fevaedHing-
User pr of ibetweear esal pofipai HeRd d Lyersal bi | e Tel ecommuni cati ons
Syst ens (lSJI\/B;S): ] E%t :}# thids%gaslegt rglogggér!ﬁ'pfﬁﬁ ® FREIRIQEe deexinps irmludshi ch
domai ns, “aRd - GHUEFS HRIE RN siegh Mobdiscoss [segbésthaSLENIALR foStHRVNdr R8Ik A,
user. T ebt heypoads StoaRfk l ogou, in."User profile identifigcation-n
future nobile tel ecommni%@?%%ﬁ’g 885T8W§°’3“9pl}ﬁﬁg%?édathn| BEEreSBEGOIOE, tHeEEE
Inc New YA19Eifiqagonyol . 8, no. 5, 1 Septenber 1994, describes a system
whereby a user Ras, g)r@#“gsrality of so-called user profile units, each-of
whi ch corrgespon is t6 a Speli M0 88iP8 Y¥Sedt inoWniversal dviomteo Meleeohamuib&iorishe
conbi nat i oxsEMsalUMUSErbuplimthis @asihsSLES! Abi: hat. yser. In some
situati on?md %g&'hp“}%?rti cul ar where a BI ur%f’f'{;‘?}“%l d%ssg?taﬁ?&ﬁgi"l"'é'cﬂré)qr%a'ﬂﬁ)ul d
apply, rufes, Whi-eh'LpeTfPnarR sracifie setviseds aveitaite o atuseh. BlepiHoH8diy MK
utilislé i dheolageu,appl ieskr Bhgi states.that a profile can be nodified,
but it states that E}r of i | eamhéjﬁpggf%%toﬁs hr 118 1nyeRile falsagmmisnications

procedur 6°% B8 an PHRISpeB einiF8E T nasevaaly, tHEEAURd Ndve ebrkMUE OPEI 8 Ol SUGh i's
evi dent fsmmrn@@wgegjﬁbgpg user

J profile content. Al though the pager
states 25 that a |imted set of fbdT 115 ALSELheNe Arrelityl of swakltbdeser
carri ed oRfofilfi LABut edavel wihing carddMBRd L PE 08 N cifid Eut%%%tigr?t Yt Gagy Lhese

due to the

modi fi catghggsthg(%%%hp% carried out. Again, nat'uf & °6f FRiEe 1s

content of a user protide’ 4liuses Pesiile episs yelating kelthattusat. In some situations,

20 in particular where a plurality of user profile units could apply, rules, which specify an

ordered preference list of profile unit utilisation, are applied. The paper states that a

profile can be modified, but it states that proﬁle.modification is primarily a
management procedure and can only be modified by an authorised UMTS operator;

such is evident from the nature of the user profile content. Although the paper states
25 l

‘th 0 . « po . . ;

at a hmnted.‘s_et of modifications to the profile could be carried out without involving
a UMTS operator, it does not state Aow these modifications cou]d be carried out.
Again, due to the nature of the content of a user profile, it is extremely unlikely that

such modificati i '
odifications will involve suggestions 1o a user and monitoring of user
behaviour in respect thereof,

30 itori ' i '
Preferably the monitoring step {iv), which occurs with 3 frequency that is

configurable by the user, includes the steps of

presenting the user with at least one further selection choice,

receiving the or each further selection choice,

AMEMDED SHEET




such nodifications will involve suggestions to a user and nonitoring of
user behaviour in respect thereof. 30 Preferably the nonitorigng \pRemogiVv),
whi ch occurs with a frequency that is configurable by the user, includes
the steps of presenting the user with at | east one further sel ectl on
choice, receiving the or each further selection choice, AVENDED SHEET 2 8
MAR 2005 5 conparing the or each further selection choice with the
predetermned criteria. In addition;- t£e or each further selection choice
i ncludes affirmation of the one or sel ection choices representative
of the suggested change suggested in step (1) | Alternatively the
moni t or i AYTEEERS (h%?r%aé’ﬁ fy gﬁfr$%%Ctt9@LHhQ'%Wé{‘hﬁbﬁ@éﬁde@¢'m'B‘Pchﬁ'%tec”ﬁe user

accesseig; @E&ftﬁﬁt ‘tl%‘ of E‘éa@ﬁ'fﬁ&hfep &lQ@nér?'cﬁB e mﬁr%tlgg %?ﬁm?aﬂ%nCQmPﬁé 'orrl.Q ort

sai d nunmber with hr eshol er alternative,

noni t ori ngpre stel@pthrn vylowmrapm:sleutheuvebﬁehv|snggq:xaed ehmgeoduggsetredaocsee;s(l)
relating to the selection choice, and conparing the observed pattern with
one or nore predeternmined 10 patterns. Such patterns may include, for

exanpls, time peniathebesisd nbnitafing Nekp oiv) E&l abpgsé cduntinged erinmbn of
choice, tine of day that information relati n to the' selection chojce is

accessed imafdt e‘bﬁféta&ﬁF?%er'“fO'@P“?’hée'ﬁl%i?g P Wﬁelﬁ‘?“f’ﬁé’ 58y 26 RURRAIING

i nf or mat kg shRd AlBEr WAt Remaghefkt h@rﬂbErhOAEG‘a furth P Helh ARley thbemBRitd
further conprises performng at |east one of conparative analysis and/or

cluster atRel yi& Sapeinpbsls peasrvingspasterosurforserorecasseretatindatal thecesleatiog
out put ”E%ﬁfer R4 Wﬁa?HﬁFH-[e o%s&#@@{i‘h@ﬁgmt Quidh O deorgatmc] %aﬁutedgfla‘?m‘?rfed the

sel ection chol ces represe i ve of ested cha
exanpie, patternmt&arcesmattbrns ntaymhetdxdw fdr exmmlestnt syreat acussnngJﬂnfhﬁsanon

i nterest nt erest B, 20 wo est ed ch her- dat a

M ni ng aﬁ@aﬂﬂ%ltﬁ}.él’ ﬁ(?fH%’H@%’B?!I W“Bé’ftfgaé( g i Ef‘bt%tge?ﬂc%}}ﬂ s?-l Rt est s,
such as fauame OGiceesdsayIrdrit irgpeanshilkpovk egge vtaseﬁd whRhhees .ustdvadieagaousl| y
the nethod further conprises evaluating confidence values 25 associ ated

with t he 'Bf9rpation FERiAhE E§rmskecapn ¢B0igRal ysi's and/ or cluster analysis, and
the step (i) of suggesting a change to the contents of the profile based on
the said output is perfornmed in dependence on the eval uated confldence

val uedSassoci atfsaferatiier #wi tiethsdcliusosrt i apemrrises aPaderming, at oleaskapmt e9f be

cal cul at e%n‘t&'r&% Eﬁéliléé aﬁg}or c us?é}nér%ﬁkfﬁs beﬂvgemm??és BP?\W@ c§r _mBFbeu%%,l led

in the art
and receiving output therefrom. This output is then used to provide at least one of

the selection choices representative of the suggested change. Thus, for example, if
interest A is linked with interest B and a user U1 has interest A, then interest B
20 would be a suggested change. Other data mining and analysis methods could be used
to identify potential interests, such as fuzzy logic, heuristic and knowledge based

methods,

Advantageously the method further comprises evaluatir{g confidence values
25 associated with the output from the comparative analysis and/or cluster analysis, and
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 assbciated-
therewith. Such confidence values may, for example, be calculated using statistical
techniques, in a manner known to one skilled in the art.
30
Conveniently the method further comprises comparing the output with a list
of changes that are deemed not to be rglevant to the user, and, if any of the

selection choices in the output matches any on the list, discarding the matching
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30 Convenientl'y the nmethod further conprises conparing the output with a
list 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 IzﬂtMAR 2005 -
di scardi ng the matchi ng AMENDED SHEET 2 8 MAR 2005 6 sel ection choices from
the output. Thus interest B would be conpared with a |ist of
-"non-interests", and only suggested to he user if it has not been entered
on the "non-interests” list. In the follow ng description, the terns

i nter estdelectivniechairedl irb@"the "dAE O, MHuUsARterStSPWERI be MM EEL "with a list of
"instantiated jnterest” are used and' are defined . as follows: "inter ASE

i ncl udes JUBT'BIETEI-afRY CAlyt augasstechzo dhe atsenfif Kelabinds beed/ enterathgesthe
‘and/ or nusidh-ihhaéstar Bsy. epresentati ve of a subject. Commonly inages and
nmusi.c- are acconpani ed by some form of description e.g. for nusic "Faure
Requi em writt el tha foll®8ing destrptizine abe nefmhse CinserEstly elser\irsfien, ohfslesdtion. | n

this case MG, ul,d be 10. extragted fromthe description, and used
to des%ri oe&(g%’i ﬁ?@tﬁggf Fé?ad‘.t'aﬁéjr_’”f‘ﬂgs%lfﬁ é‘E?gaW"&rﬁF%g%ﬁ'W%‘ifo”wﬁm). "user

profile” fingrexdesndngeDsuboErrelté@REA SUBhOILA &t bPIRGGrd AdUICImages
"informati o(ﬂ%source" includes an entity that contains information, e.g. a

docunent . 3NYRORER T3t REF dersesanadives ehEatytinrs. Commerde dmiabes taind musiceare
stat us of aa hied domeS I i i a and
conpany (acolor?aéghe.s?{ 'e'arignnst0 ﬁﬂﬁf gdteggﬂétﬁ%ne?égg%‘%; SFeéria%%Lfe?gsF{egt%@’o W‘%’ 'L'?ser_
has been 1%@ht 176 aigce trltect fause’'s Vifion oé deseh”.ils thitstasy, i kedyeebrds ecagld thae

P Ty ' h th t is.instantiated
Lo vor, B FPol S BB Rca pPelTea®Sulelran FOoeet (e omleamiatto

cont ext almbreswoest, Peettests are referred to as instantiated interests.. 20
Furt her as,‘r)‘ects .If e,at-Lfr s and advant ages of the present invention will be
appar ent f Foth TRE'SF 9GS RpeREderedpiesesto Ftyrd i reseactabadspent s of t he

| nvent | ontinfabatibn £681eS icideBanAFERTRADAAGIAL AbASIor, .MU ABofhghr e 1 1
a schematjc diagramillustrating the physical, or transport, Fayer of a
comuni catfBHEts yRFed§sataphrseniagions thak dpsnribet thengurpht FitguseoRai wsea ~ e.g.
schemati Cslat DGl ! | 0 i,0f,ormat iion provider
accordi ngs.to %}% pﬁgggﬁé?ﬁ%ﬂeﬁ?@h%%@ Cghpggé (%%Iﬁa@ﬁ!é?si)t'bl ock di agram
showi ng néasgkentiated getecesis| mgpeache esnstubyof the prsef inaerbekaridemifigaarthe @ontdie

appar at usm‘c’{het Lrﬂs%r iigfn%yrﬁltaiteocp—%r.gC).V'cihgere% ri‘sol enitiﬂecli:itg%reewgéking at home, so the
context is instantiated to work, home. Interests are then filtered according to the
instantiated context and these interests are referred to as instantiated interests.

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

Figure 1 Is a schematic diagram illustrating the physical, or transport, layer of a
communications system accorciing to the invention; l

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

Figure 3 is a schematic block diagra;'n showing means for generating actions by
a profiler forming part of the apparatus of the information provider shown in Figure 2;
Figure 4 is a schematic block diagram showing external inputs té a context

30 determining means forming part of the apparatus of the information provider shown in
Figure 2;

Figure 5a is a schematic flow diagram showing steps involved in determininé a

user’s context according to the present invention;

AMENDED SHEET



. Figure 4 s a’'schematic bl ock di agram showi ng external inputs to a context
30 determ ning neans formng part of the apparatus of the information

provi der shown in Figure 2; Figure 5a is a schematic flow di agrﬂarMABhZﬁw ng

steps involved in determning a user's context according to the present

i nvention; AVEND SHEET 2 8 MAR 2005 Figure 5b is a schematic bl ock diagram

showi ng further external inputs to the context determ ning nmeans shown in

Figure 4; Figure 6 is a schematic flow_di agram show ng steps carried out by

second retrieving neans form ng part gfa t he apparatus of the information

provi der sh I Fiqure 2; Figure 7 is a schematic block di agram

show ng th?é’Pe\ggEd%é %Cgtep'%é\‘}iebﬁ?fkn‘@%é%?hmﬁ('ﬁg THERYT SrdeinghinprB TQIERe B9PNtEXtgur e

2 co- opeidatermnininvg irleads SREWH BY FigGeBans conponent; and Figure 8 is a

schemati c di agram sg?wi ng a Bayes net forming part of the 10 nonitoring

nmeans conponent '9UE5 & {fi B\WChrBRE? rflomy diagran gihoavig stepst harriphysitces skearal t he

and & poranonne qreAroTTERg 8y B 168 sptbrardt of 1R poffutdfl oy P o o
wor kst%t iFégnrerd; i ncl uding a modem The workstation T3 is nost likely to be

| ocat ed sone di fr h ser Ul. AMEM D SHEET WO 02/41176. 2- 8
MAR 2005 PCT/ E@E@ggﬁ\é@éem ﬁ‘g]bﬁglfﬁﬁgé?’i“ op4ng %e[ ﬁ?@”gé%'e&w?@&sﬁa

| ocal ar ¢be iméermmtion(dréNliersef Mgtire T 0pvp6tagiflgtWith Urhbeitorir@rib AR SorhgsHant.one
shown T4) at different distances-fromthe user. In-comrunication with the-

various €8P ninals are a number of different communications channels

formng parts @fgued fd ﬁﬁ%%cH&ﬁ{aitierH’r%grQﬁxt \ﬁﬁamg(é'émygfbtf@@g\%g%'of"mé be 5

commonly owned). The workstation T3 is also Connecte ase servers

DB1, 1®BIMONYABIH MAINE KeMSarentLAN N3 as the ternminal T3; it is understood
that the database servers DBL, DB2 could be |located on LANs that are

connected to LAN N3 via one or nore switches and/or routers (not shown).
Overview . ' :

Referring to Figure 1, at the physiqal level the communications environment of
a user U1 includes a cellular telephone T1 and a personal digital assistant T2 carried by
15 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.

AMENDED SHEET




A public 'switched tel ephone network (PSTN) N1 is inter W|th an 10
integrated services digital network (I SDN) N2 via a ggé@gyﬁ@l

| ocal Wex02/4i1titéer nat i onal switching centre), and is conné’@ffé@B(WOaO@n ISDN
line L1 to terminal T3, and hence to |local area network N3. A public |and
mobi |l e network (PLMN) (e.g. a GSM - conpatible digital cellular netwrk) N4
IS connected via a gateway & to the RSTN N1 and I SDN N2. A base station
131 of the PLWN provides a Pico cell in the environnment of 15 the buil ding
wi thin which he W'oQ‘r‘REtaHAn 3 m%%t &tk @dmpr@segaas%cﬁi é’rtebq{ét\%grhoﬂﬁ\l\l)%?ve@ cel |
within the same general area t he networks N1-N4 are capabl e of

del i ver ng\e@mdato further tereninalt (onlyt ee showma4hat diffesert elisthmesls fiom T8 useow

opee e OB Sartirfhncitof st e e RBST RS R AL ReidFet R Sty PRl ) o

for exashhe fEeiiNg parth BF difrendrrfotdngl hetworesl (alts g beve drhal ﬁ@t/vmer ks
N1-N4, Only four servers are shown, however other distributions are

envi QageaMMERly @yEledi The yyrskstation ddeisy alsperannaeied TohAaekase é?fVPrrSoPrmany or
all thepgaf Qﬁmk'&mh%%gh-&q_%N Riat e radsi ﬁ%l 13‘35 lgéedry e?é’{’ﬁ% /! Y AL&Rh

providing information t l'ises an e I nventlon
cont ext sefvess DB&r DBR atuldabeorandd on LWNsetHaalagaabgnmlmtei o hAN Ndeid gpeor and
cont ent of i n s of interest to the user UL at that nonent in

time, &'9° SV"f't%ii'eﬁ§B$BUi°qt§rséP°mWT)hen the user Ul is likely to want to

know about work pgBlid @waicadd ltBIﬁanﬁ@‘&I fetwbrki (PSONYBRIT OB ihteréHneeRbi Gad @md
presented according to the user context, it achieves three thin

firstQyintagrates] sepiess Higital ﬁﬁtwefh HERNE N3 vie oa t Srtew@y e 1Ute-9-s ar log cea _
secondl y . heiHaS sviegsh g@éntlfé?va%dtlg cgﬁﬂé‘:glaéi 301aféd'| 55‘%{[}!19&‘4 L1 S iR *fgn%rﬁcilc/%; I'S

not relevant to his sent context, an hir e user I s not
2005 \W\PeO&¥ 4d 1adl Iaﬁéﬁl B0 BB4 A Ppublii sandambbite bytworko(rﬂlrMN)da ot lkaGSMs- not

reIevant to re cont ext s there ore convenient to_fi].t

ot oy o obabe Mo EA R B b i Bal ki e g aE e st S T

vol une ehdilSORING! Aobask RadtidnSB N6f tHeEhlaWRHrovifed BPideSEd]l in iRed Bfividohendn® ofi gur e
2, an_enbodi nent of the invention, which is generally 5 referred to as

i nf ot Fratth® AUiiFiBg ivgErn 2dich ihe veredl i loRatedr Pri“i'ni‘l bapg statien PAmseYiees aeell
e T e T L S
t he userat difierext rgesetoather valinsf mrminatd @Xihdy low epeed idana stautiee SLEMNONEGd on
Servers Ig%mler _spegcf'data \Sj|a the PSTN N1, and yet higher speed data via the ISDN N2 or LAN
| N3.
20 Information sources, held for example on servers 1S1-1S4, are distributed
throughout the networks N1-N4. Only four servers are shown, however other
distributions are envisaged. The user U1 wishes to receive pertinent information from

any or all the information sources in the system.

25 OQverview of an system for providing information that utilises an embodiment of the

invention _
The context of a user U1 at a moment in time largely determines the type
and content of information that is of interest to the user U1 at that moment in time,
e.g. if a user U1 is at work then the user U1 is likely to want to know about work
30 related interests. If information is categorised and presented according to the user’s
‘context, it achieves three things: firstly the volume of information presented to the
user U1 is reduced, secondly the user does not have to manually filter out

information that is not relevant to his present context, and thirdly the user is not



retrieval’ engi'ne 207 for retrieving i nformation in accorﬁaanﬁgRghdsh t he
context of a _10 user. The conmponents of the information provider 200 are
descri Y&¥4 1 Yreater detail below, but in overview, thPGFEBIVEN201
receives interests information fromthe wuser, via interfacing nmeans 203,
and generates a personal profile, which is stored in profile database DB1,
for the user. The interests conprisingghe profile are 15 acconpani ed by
attributes, e.g. hone/away, work/play, which generally describe a context

of the udistraciteby nakXmaaoetA410Is REtSrelRANTTRE tHiO PRk WehtektN I CEherefore
I nformati on squrces stored on servers |S1-13S4. The retrieval engine 207

conpr i seSORGHY B LBl iRfoTmagoneana fanetion pf grusers; eortexhin aetengoeduemd
second r€Her\b&Mh{égofWﬁ?’d?ﬁ\al%gaﬁ"thg)lgtn%’ftr?@@érﬁrt@‘t% efeans 20 209 receives

i nformati on fromexternal sources relating to the user Ul - e.g. the
| ocati on of thBefmseng toHdgurien®, eh efayodimedt @fietherinmendon nptich fsr genealdd ary,

from pwhi context of the user, Ul .is determned. The first retrieving
means 221 eq?rsrwg?raef’n' g%lmf 'otne?rroivﬁf'?é %Oﬁf dt i%‘ﬁtﬁ)‘ﬁ Y iR r SemafopRean e
gener at efrdwWdériEo®@eeédntRnly cdfibrisdiahprbfidl 200N deiRrafY 88t &P ity
means 209 has determ ned the context 25 of the user, the first retrieving
means 21TeRStS Of r p evgeri interfaging mepas i3RP tfer tinterfachuntwith . thEhesese dodek
retrievi ggndraans - he . - i rests retrd.eve b he
first refri evﬁf%%g‘fggshﬁef&ibgwﬁﬁ@b%&%mg@%% ggstagghagrog\t %?rvﬁﬁS{éénd &eoi’r%/'ﬁ/e

i nf or mat regriewa lergise €07 s pettdivitg Indoiniake puesd@dandanyitip e8P lcenterY ®f a
concerNs over the accessibility and mani pul ati on of 30 aspects of their
user pro*"-??e by parties with whomthey -do not have a trusted .

rel ationship. Waeeg@pondnks QJ}?DL‘H@_Viﬁfdrh%ttioﬁaﬁ%vib%‘?rﬁo@%rgoées\eﬁﬂé? AIPERE} C.
profile  adaptation, preferring instead to have full control of any profile

changes. dgigleRpéew. but/ior euesviewathepeofiere0§ rrcgivsisvintereststintosmstian émosn dieer e

t he user ,is * ' : PCT/ GB01/ 05049. 9
changes. o S ERLIAS rEKE 2o Mo beRtes S bESp T R MR L SR8 s,
where apwiitle datebdsy eDBpedot otheedisee The Imawstn eorbsesing Egrengrofik! ¥rd he

pres Lnoventiaon, which concerns aspects of t rofiler 201 Is used to
modi ﬁ;/g t RECYUBRIURTY P a‘i’r'\ﬂ’s‘s?' Bﬂoﬁ?ﬁéﬁ%waé«c&’&f b@f?ég ‘0(}"&‘}1 generdlysdeseriberl 5
inputs asenferedbrake f o6un tTHR UGSk JMBRAES RIS SWYIGEH:RMARY abd\R, SHokEs but
are only effected with the perm ssion of the user. This therefore saves

t he use.rynff?%ﬂi’ﬁ% sereey steretl eyisayerhiSpiSdfi | e, but the changes are made
solely in respgRgerctfea@ngine 207 comprises context-determining means 209, first

retrieving means 211 and second retrieving means 213. Context-determining means

20 209 receives information from external sources relating to the user U1 - e.g. the

location of the user, the time of day, and one or more inputs from a diary, from

which the context of the user U1 is determined. The first retrieving means 211 is

arranged to retrieve information from the personal profile generated by the profiler

201, such that, once the context determining means 209 has determined the context

25 of the user, the first retrieving means 211 can retrieve interests relating to that

context. The second retrieving means 213 uses the context-related interests retrieved

by the first retrieving means 211 to query the index generator 205 and retrieve
information sources corresponding to those queries.

Many people have concerns over the accessibility and manipulation of

30 aspects of their user pfoﬁle by parties with whom they do not have a trusted

relationship. Moreover, it appears that many users do not want automatic profile

adaptation, preferring instead to have full control of any profile changes. However,

systems that are user intensive, such as systems where the useris required to make



pernissioh of the user. Furthernore, changes are reV|eng at I f a
change_is_ found to be unacceptable, it can be nDdlfled reversed
The ré@PéﬁﬁhH of 10 changes can occur over a tinescale F (%mﬁgpectable
by the user, so that the user can informthe systemthat she has not had
time to test the changes, thereby re setting the reviewtinme. Such an
arrangenent, for personalised informatign retrieval, strikes a bal ance
bet ween the two conflicting issues of |oad on the user and over-aut omat ed

profil e cHangeanagéieptofildr ai bmtra?rc)ltoTlatee liddfaty whtdgentbasyd G9Eteddd) Wherd
predeterm ned, finite nunber erests fromwhich interests associ ated

in
with a ul¥ “tﬂfr%gﬁvﬂgp F%[ﬁdéae ﬂ'ﬁ]{?é’g Qhe&F®'sts fall 20 within the

fol | owi ng non- gxhizlly ¥ife pleSbnGhv&RI RO WHIES con@ﬂ@rai‘beét@toefrtﬁg? ofil€r 901
current affalrs finance, hone, business, |eisure bi es ubs etc:

Pl aces: gsedhtﬂr@Qd)anthehmntdawOUesmsenenroiﬂn intassordEwet wit, va‘rla)usquthmabs

etc Thr ' MRSt er. cop of general 1nterest ich are

i nt erconﬁ‘ Bt %n@ifge c%?lrﬁe%‘teolr‘sser §R3?19%§c§/’8| ?%%Pgﬁnw'ﬁﬁg SYSESBr PUBRR i s
stored i anls;z effectbaswithadkepdrmidsivn Bf @hé lBefaTribamerd?ble sEassh vy ub&efrom

I nterests, (of type general or |ocation) has one or nore predefined

keywor dsAr¢eity Aty thepeilev bW theechanasecie, made soffby dn Kespasgsto ahe
al so st opgGhildibRi & fl’lﬂéeu%rObeJ'tﬁer‘fl@c; ?b%ﬁﬁn lare! 1‘4@/@%& o4 R {n‘rae%ﬂﬁﬁéé V&

interest. (The keywords are use rieva | if orrra lon relevant to
t he userfouns tiedey iubeccddable, itocan det mold:fi@t end/or Eavbrsedt dihestevimsing ohi que

toger Rer Eeatselea PRl el CEREROEDE ahghst e tafe o8 BB o thet oS GRL
partly dependfenh the wWytedh ﬁbheheth'fserﬁtﬁShﬁ &t kd nkaditHeochaiRfesVeh&éb¢1rk76 10

2 8 MAR 2005 PCT/ GB01/05049 interest such that, for exanple, interest 11
i nher i t sSettiBgdhereYigvnE@enunber of keywor ds fromits parent and child

interests). Theypkah 4i8ihgdbnt, Sfo?‘B OP?Fﬁjsetdano‘?ﬁ\%hXﬁ rwfe%gﬁzskrﬂiseg&émgn

fromthe user and to generate a rise

i nterest betwekrk dyswdwoscordlictinignigstes ob ladtose thattaeeans{ ovidraupsrobiddeprdddd can
al so 4izmplicitl entify interests in accordance wth predefined rules.
Expl |1(§| t ’“r%‘&??%éaf. on of profile:

Profiler 201

The information provider 200 has a predetermined, finite number of interest's
from which interests associated with a user U1 can be selected. These interests fall
20 - within the following non-exhaustive list of categories:
¢ General interests: e.g. current affairs, finance, home, business, leisure, hobbies,
clubs etc.;

¢ Places: e.g. home town, holiday destinatioh, business trip, family homes etc.
There is a “master copy” of general interests, which are interconnected 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




A user can explicitly input words and/or phrases that agrg m@p?[ﬁem ative of
t he uas{)'s interests, whereupon the profil'er 201 attenpts to find interests
wi t hi nPRENYH master copy that match the input. This i ReHGRIYVAr ching-

t hrough the acyclic graph for a match between the input and the interests, -
possi bly using WORDNET, a lexical reference system or simlar, to broaden
the search. |If the profiler 201 cannotigdocate an interest that matches the
input, the user U1l can navigate through the interests and sel ect

i nt er estistemestualitly . thaf, Tdreexuroble) ante?ddt Kaintditd td Qiralibosrmrre@PRuALR Wit h a
par ser (.not sgogn%?i,n order to translate the entered keywords and/ or
phrases THVPTER&TIN itshagent 3nd fhild inteRsds) nt erests; many known systens coul d

be ad d ' I i |
e adapted to Pre EF‘ofllé}P‘Zlm ﬁ%&aﬁg‘ééﬂ‘qgégl&ﬁ\{é (MRS FEGrrh RS #bht ﬂleﬂuéeqrarr’(\%t

understood by the profiler on, users can access elrr profile
at all ttoneenerslrug profifsethat coatprises che2@seviseinterhstisr apd dfayhardy irelatihl efor

i nstapti . t ke.ch es directly.to.their . profile, and, 6 indeed
to thg itﬁbggr@tglp%sgésgﬁr éogllﬂsgggtc(?nr@f? i"@\?ﬁc'fl\ﬁf'%?wm IBREERLS, 1BsfsOrdanse t he
i nt er estwithmprédefinedaiidse. Inplicit nodification of profile: 25 The profiler

201 can pncJude one or npre rules that inter-relate interests, such that
i f inter%’&aﬂ’cﬁ’f’gd’f’F?ﬂ@HOW’Pﬁ/er'nterest B and a user Ul has interest A then
the profiler RQlapidah atiormtil ' ' est..B i & 'S .
profile. Rules Cal’? ac{aso%gg a'gg@] g%réﬂghg%gtqhg%&:se ﬁ‘e%ge% %Fﬁ%%é’?ocffi | er
201 frornthetuser’suptarestandhereupmh ¢he arofiler2® t astempte tb Fideinterastsb®ithin the

partigul ar usef for. providin ervice-related infornmption 30 to users -
e.g. 195 %ﬁ%‘%6F°PH§L‘?W‘8F%aﬁ?‘FdH%€ %?VP@fSﬁ?P@ZW%’Pf&H@ th&fGY Rk PERD
rel ati ngfor @ faatdtsbetineeni the GRETRT ANt R iAvdrestEs, - BOLIR Uik VRORBRET 2k (ERcal

deliver bank- related information to a user. However, 1n order to deliver
bank- r el BI¥ENFHFVTIRAY i SiIMiaiato PEoadendhasearch. {iiheurefilert 21 cafrtiataten

provi derar?ﬂ'Qefé%@QﬁatL%am‘é’ t\g%iiﬁgutt?acﬂg (feeP M%@?‘%@uga\(ptgfc{?%b%% Ingeres

PCT/ GBO / 05049 11 the user S an account ear he~us

coul d exgid sglestyintarests mdriuslly. nf or mation, but it would be far nore

conv?gi ent to .f.he usar g I} i f tgi.s. inlIormati on CQH| d be retrieved w t hout

havi ng to i nvol ve AAEe(£8) 8™ aGditignely, corRefatp WERJR tRAESer ot i ShOMNOD can

be furt hgteartangeskide Ghe OPRieAdE K¥yibordE b aRA/RYS BRPase8OtndNANY) \ord MER

| ocated on each termnal. T1, T2, T4 used by the user UL. In particular the

profi | erP™983'eEBied BERIpTB M8y IRAYE SYFEMSURBL] be adarsrd g, pagse irpat Fradd
di sk driyghDite tﬁ@epa?%dmh@?tj i a FdrmdtaundEstodS BY ThEGrbifer 435" U 1 banks

"on-line", the URL of t
In addition, 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 informatibn 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 IS1 — IS4 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



user's bank could be accessible to the downl oaded soft rge Qr@sfromthl S
t he profller 201 can retrieve the narre_of t he bank, aé I's to the
user pP¥ORHEI7TSN the 10 profile database DBL. Al ternathC?l,G&Oi/OiOH% profiler

201 has access to billing information in respect of third party services
and/ or systens used by the user, the profiler 201 can be arranged to
request bank details fromthe billing stemrelating to the third party.

The third party systemcould be located on one of the networks N1 - N4. 15
The userthlus@nuQVRsd idheaddbnk L C@ichrl Ntk lh?éfeu?eg&ua@@n 29 44t hist Y-

The profiler 201 is arranged to tag a context type to eac
this enbémasion, butdt weuddbeifes nmremmvementatcetlm@s:sen bedn‘ th;anlafqrn&tnahe and

situatio h QL NeL: cotext C gories,ar.e i bl e heir
si npl est ué?%s’lg rk?ﬂ%é%mmi Bk ﬁ‘ SVESTWa 1 Y 'V f’a'fhés EBHt #t has
wor k andprofitey ,2GiINdas i BeUflrtHR a?r@ng@dﬂt@&b dﬁ%tqui‘h apeh %Y@\MserEQF\o@@ﬁ&Nn)

cat eg ry of context, sone interests ged with both types of

cont et s°N€ ocgted a5 epgh Faymipal Tt é'r-?es{‘bdlsﬁﬁ Qﬁbr?b%utté‘les Ut.oln particulndthel ay
pur posesproﬂb‘? ANE&NH J&Oﬂ’ﬂogﬁgoﬁ Pé(;tng %b?ﬁ?lﬂ’aghﬁ'\ Yol hé%? ééé %I?Je gnd

each interest can be tagged wt ault contexttype of| |l e
25 Wen the tenminadlst Tils B B4t Adsunoingaheseser Ul bahles mooﬂmberth%OL’llReeredh& an

i dentifi or.r espondi to the ID of that in ees together with the
posi ti on&\g % hgﬁk Coh'?%;l%s?c?‘??sﬁﬁ?? rtgg %?"é?'&?%?‘é/ Ya5eq 2adt Sms 26 dbee f or
t he userpﬂdiller'EhDa PEPESFISeS thd ANAL\@dhé Bahk Oammgddi%étb Rhe RSES ;%'fﬂe“ﬂ theeri es
on alq rec Lewé’a% data from databases are known to those wth ordinary

ski | nPT9 abgsed Bl afdtearativalyst tfa'tfhfbrpfol&@r g%céasoammstq nbilingst s,
e.g. pl Afnforfiiiiion |'n”retsgg ttjgf thi n:ePErtY §Fﬂ/|cé§9‘§f¥a%r 5 %Xms use[%eg\ggpe '?J%rersstgggggP

of which i s acconpani y coun ormat i on an in

of a pl apwfiea@O 1 sadyieaamra:meldytocneqaeﬂcbam dngam)tmt‘rr yHe billmgydystéterelating eved
fromthe or%%tt% cop ré\ 8, MAR 2005 WO O /j’tet / GB01/ 05049 12

Interest® LR 4R Vorde PIrg@agy svatpmeowd PF?}iﬁ QD NRAf e ngtyorksNilue
and | ocatiNnm. Settl ng the stock value attribute indicates that the user Ul

S | g sted in stock values in resRect of a particular interest (e.qg.
i nt er@st | paysHeJ b caBRYSMIAe anySaterpsiy t ﬁ'éhil’\@c%qrb'ﬁf%[f‘ﬂiﬂmhcélw ndi cat es t hat

(0 Fhy ok RIS 2610 LOARRLTD Byl LRI 08y 18 Wl oty W12
as Bognoﬁ!mblé‘ym?nt.r @ane&egmﬂ ot eprieit tace ldanckrﬂaedn r&n@enwstate and situation,
although many other context categories are possible. In their simplest forms, these
context categories have two types: state context has work and play, and situation
20 context has home and away. For each category of context, some interests may be
tagged with both types of contexts ~ e.g. user U1 may be interested in computers
for Work and Play purposes. The context type can be entered explicitly or implicitly,
and each interest can be tagged with a default context type.
Storage of profile
25 When an interest is selected for a user U1, the profiler 201 enters an
identifier corresponding to the ID of that interest, together with the bosition of that
interest in the tree hierarchy, into a database table for the user U1. The processes
involved in étoring data in, performing queries on and receiving data from, databases
are known to those with ordinary skill in the art of database administration. For place
30 names interests, e.g. place names in the UK, there is a “master copy” of place
names, each of which is accompanied by county information, and an interest in
respect of a placé name is dynamically created usjpg country/county/place retrieved

from the master copy.



Regis). Qther "attributes include expertise, privacy, rel eZ?nﬁERgﬁ,i ghti ngs,
pri oritéV vvei)ghti ngs, tines, days, volune of" information, deliv }5 '
channel YOPHYPF¢, quality of information sources, and boBKK&BRY¥">#here are
default settings for each of the 10 attributes, but the user U 1 can change
any of these settings via interfacing neans 203 (described below). The
profiler 201 can al so "push" questions oy to the user Ul - e.g. to

suggest interests to the user in accordance '"with' predeterm ned rules. The

15 predet er m nednteibsts danchddlgond! be stored afitH bfidib(tsOsudH as sesdki AU nguch
as cluster analysis, clickstream collaborative filtering-etc.), changes

in the int'@Faton. REFHng ghe gragknvaluaperiREte Beiceidnihiaichsyuses H aiminterestegtior ,
and f eedbagkcif RamesE, F@%Ectgéa ané_%l?ifclﬂfeagfift'n egést 2@y "RRL fL0f %JWSeué%rornfgﬁmyhe

response to the questions, rul®es 1 n accordance w
response. SEtiThube loehtion iattyituve Ahdioates3that htae pussri Udr is2hteqsafde tralidaation

addi ti opal.l ¥y copmpri s profile nodifier 301 for receiying information from
a variety .%15/ ”i“ﬁﬁﬁ? d e%%ig k) _'rgfi'?,sg (egy intgragt ("Eygl.i’eg?ﬂrﬁ‘ﬁt %BftREBISP%%B’H%Q Bve

filtering,loedtiungastribtesySichimat TBEYR® tRed, Crefin@é thbEiREdIasK t6 MKE e BE§HorUl)
and creating_actions 305 based on these inputs. The inputs nmay be

acconpani %) COET t3tbiRutesdRclide t $xReriss, pRIMACY nirelenancnveightings, 2 Brierityr
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t he nat ur énvrmiatien $ayoes,aacd darokesplondT herecamed defanits seigecia omeh @f theae
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| nel udd0r HIBUER P TheofS s UL SeBnehanda YO HifeP RRSIDOR Vfameerﬁﬁcrsam%mso
activate sS209afdscApsd 8aRwjuestions to pronpt the user Ul 30 with (qualified
by question type), and "systemfunctions” in respect of interests, which
include the functionality to add new interests, delete referred interests,

modi fy - referr edrid st 20! Gan Wi “HOH: hOARIRAS! b :d YPE IR 1 NG!S
pushing information'to the user via Interfacing neans , and” can be
t agged w tduggesstintarestgpde itnel uskrndn 2a8cdvidddc2008ith Wor&itdrhdidéd rules. The

PCT/ GBQLl/ 05049 13. " tri.al” d." At iginal, setti "etc,, d
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This further functionality of the profiler 201 is illustrated in th

f ol | owi ng FRBApindernsatign ffieretlee system sdmirieteator.oandh degsthsck| feomuidief isar 801
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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 thé
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 questions to prompt the user U1
30 with (qualified by quéstion 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



suggesti on act’i on 305 the suggestion being that new intzeg g &5 shoul d be
added to the user's profile, and, because'the interest is a new interest,
prof i VEORBd1¥6er 301 assigns a condition of |ow pri or i RGT/GBOL/PFH49
suggestion. The suggestion action 305 is 10 then pushed to the user UL

Typically a newinterest will also be tagged with "on trial", such that
t he nmessage pushed to the user Ul reads; "W think that you may be
interested in adding a newinterest |1 to your profile. This will have the
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could store this as cont ext tlon or the In eres
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addi ti onal i nformation.
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a timer condition in respect of an action to prompt for some user feedback. Once the
timer has expired, profile modifier 301 generates a feedback action 305 for feedback,

20 kills the timer and deletes the message from the profile modifier 301. The message
pushed to the user reads:

“Last week RF suggested the addition of interest |1 to your profile.
Would you like to keep this change?
Flease answer Yes or No

25 (If you answer No you will revert back to your original settings)”

The feedback from the user U1 is received by profile modifier 301, which identifies
the type of feedback. If thé 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 modifi.er 301 could generate a system action
305 of automatically adding the interest |1 to the profile. Additionally, the profile

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



5 accesses information relating to the suggested interes? gliag bipg profile
nodi fier 301 could be arranged to noni.tor,the manner in which the user

acces i mation relating to the suggested interes rofile
nmodi f i géoém%oul d then be arranged to add the inter es%ci/}mtug ’ﬁi’g profile

only if aspects of their access behaviour satisfy certain conditions. For
exanple, a condition could be that a user spends a mninum 10 of 2 m nutes
accessing information, or that the usefi4accesses information relating to
the interest at least five tinmes each day for 3 days. Such access patterns
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respect of a new interest, profile modifier 301 compares the new interest with the
list of deleted interests 310 (and does not create an action in respect of deleted
20 interests). In ac!dition to strict comparison between incoming inputs and deleted
intelrests, the profile modifier 301 can access the lexicon WORDNET, or similar, in
respect 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



confj dence val'ue associated with the cluster analysis. g§i Nng nmeans
. 203 Interfaci ng means 203 controls the coimunication of %Rformatl on between
the usero211znd the information provider 200. As shown RGT/EBYSE#1, the
user Ul can, for exanple, comunicate with the information provider 200

| ocat ed on term' nal T3 via any one of three Termnals T1, T2, and T4. Two
of the Termnals T1, T2 can 10 be arragged to send and recei ve data using
WWL (Terminals T1 and T2 having a Bluetooth emtting and receiving device
respectl Kﬁlté’nr?) FUP%B(a geor\”@rta' rdsiHas! poen' t@@ﬁﬂlﬁ@dﬂu‘éln? LigEdt 2akiylis, ¢re be
recelve on termnal T and the third term nal an earrangedto
send andtareized dewd'aomoﬂsmngs Wihin theaclhstef cambetevald ated sardlyuserto darive &
capabl e of crjunnl n Web bro er.?_b Tgcfj yser é'(int.ers data via a formon the 15.
br owser SOMHIENGENRIRe ARG WIS AUTE" BAYHP m a nunber of acti ons,
includlng (non exhaustive |ISt) nodi fying interests conprising the user
profile; modi fying the user's context; O viewing itens pushed to the
user : 5 afeterfaging raeans:203g it ens pushed to the user. This form essentially
captur es any d r Qﬂgi
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profile,T3 {fa€rdyosr8 BPBrSe RMINGISCT £5T 3, ard94! Ao ¥t the treﬁmasirsmﬂ t.’mtanl s to
be performed in respect of that i nt er'est (e.g. add, delete), he

pr of | Perbexerangdd th spn@cﬁe@s@sewm@atamﬁﬁm I’MMLOW%E@IWSCM lbed 'El%dlﬂémgTﬁe
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part of the shortlist and/or .interactions with -the user Ul via a speech

medi I Bowsanyn gdiwemen Byena@s in order to perform a number of actions, including (non-

exhaustive list):

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

20 e selecting items pushed to the user,

This form essentially captures any parameters entered by a user and transfers the
captured parameters to other parts of the information 'provider 200 stored on the
Terminal T3. For further information see “Client/Server P'rogramming 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 n{énus 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 hc_a is

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



| ndex generator 205 creates an index for each informati 0 g SIPAK 65 St or ed on
information source servers IS1L - 1S4, and’stores the information in index
t abl esvawoe/4iinglex dat abase DB2. Each index tabl e incl udeCHEBIEEDEY some of
the followng information: 10- 1. The name of information source (e.qg.
nane of a docunment). 2. Key terns that have been extracted fromthe
informati on source. 3. The network address (URL) of the information
source. 4. Alocality record for the i Y% ormation source 5. Date and tine
that the information source was created. 15 6. Context attribute of

i nformati on sdoteckacing meansuiihean radtesnativelvt 6r \Agakionpllvaype copfigured vailay
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t he recane user Valviala spiebbh hiediundef i ned | ocation at the centre of
t hr ee- di nensi onal shape. Localities with which 20 respective information
sources are associated are individually configurable. Sone information

(for exampdeq¥katiigrodgf ormation) could therefore be readily accessible by
S r—'UV'E?—a—r'E‘I'aTr'v

t he use ely wi de area, whereas other information, being nore
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pl aces tifosm@tionsport, financial information, shopping information e.g.
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uni nportant f this e i me Thus, .any neans that is capable of
ret mjeviﬁg angﬁ'éec B?ﬁ%ggag%?# t‘%%lc)c‘grtgﬁﬁ%8¥wtf% PG ndex tabloe def i ned
above caf be ugeskdisercoMRrAhdBiSingRib fRircddy |an H Wtten, Alistair

Mffat, 2 8 MAR 2005 WO 02/41176 PCT/ GB01/05049 17 Tinothy C. Bell Morgan
Kauf manrB- | SBNPatesB@6tng Okatfthe inforoatnreseies Wwasieseatedy of many net hods

tla | i . i l. tegh
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gener at or' 205 acce or I on servers
interval s so tHame drifewanfteptionalpl es are up to date (daily, hourly, weekly,

depending on tRﬁocr:]a lttyl/”réaco% is:[ Q?ocation defined in latitude, longitude and altitude, and a
three-dimensional shape defining the locality in which the record is valid,  with the
defined location at the centre of three-dimensional shape. Localities with which

20 respective information sources are associated are individually configurable. Some
information {for example weather information) could therefore be readily accessible by
the user over a relatively wide area, whereas other information, being more location-
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,



5 information'source and the rate at which it changes). Retrieval engine
207 The function of retrieval engine 207 i.s to determ n@ BaMdRi208%t ant i at e

the waghypr18ontext in real-tine, to retrieve |nterestsP(§>ﬁégﬁ [;fdogg With the
instantiated 10 context fromthe profiler 201 and to retrieve I'nf ormati on

frominformation sources 1Sl - 1S4 via |Index generator 205 based on those
interests. The first stage - in which the retrieval engine 207 determ nes
and instantiates the user's context -14s perfornmed by context-deternni ng
means 209 and is described with reference to Figure 4. Context-determ ning
means 209MPHY GdBs! Margap diaifganablSBN:i 53585 1 for a.g:oemaheﬁsmmeevmt ext

types - Vi a i tud d i tude
Vil tes, e e pdfei tfbyelinbesREtind PeiiedR o BhanohD . e PdRF o,
Simlar Igpner\ACRIQ@&racbessdefthmdzﬁobyaﬂidmfretambrsdl&y -84 dtoegllaOimterdard Fh¥tcan
be defln tigﬁ of day %893 ?‘23/ I?lcatlon rmre than n2 Kmfromwark. The
Cont ext + i APYE§ AR AR idaily, haHdwdweekly edepsnding gutthe matre@f$bser al
SOUVCES,Inf@rrﬁatléh db@ricy fHdkhedafel AakhtB3t cRAhER).PEr Sonal tracking device 405,
and to conbine these inputs with information in the predetermned list so

as to derive the context of the user Ul. The exanples shown in Figure 4
are rrer t of the types of sources that can co-operate with
Cont e idval 3L jd/ﬁ 209 (nore exanples are given below). 25 The

cl ock 403 Cou|'|Uhebﬁ.xr&:tthiSbf3mamleﬂ)ﬂkend;lﬁ@aﬁ@ﬁ iontot deteteyime Al ihdtanthee tHeary
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actions. information relating to intérfacing wt can Be found in
" Pr ogr an®i ng!S¥ 6 dRdEx gSEragr 2oKkbased avl mgmﬁtterd‘ﬁtshange" by Thomas Ri zzo,

M crosoft Presg; 735605092. . Ent ri 1 often inclyde
phrases, which reqﬁ%\le t?% Q‘pav\r'%'g H?ﬁ ey Val r’r%r{g"?eec%%g g'ét(fmﬁ'y‘etshéng

Cont ext 4mﬁheﬁaﬂesnthmguﬁaémsonﬁ@9t ~tiipedoanad bmbnm deCertiiihg dHé&E 209 mAd er act
with a parser.a | ate the entrjes accordingly 2 8 MAR 2005 WO

02/ 411765 BEFI 1)’*’6 or rgnce 19, £igyise %n%?”tle?"éiékfieﬁf@"ﬂé@n"&%ﬂnéo%oﬁ’ dnelades ad by
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and location, and PLAY can be defined by time of day and any location more than n2
Km from work. The Context-determining means 209 is arranged to receive input from

20 several sources, e.g. a diary 401, a clock 403, and a personal tracking device 405,
and to combine these inputs with information in the predetermined list so as to derive
the context of the user U1. The examples shown in Figure 4 are merely illustrative of
the types of sources that can co-operate with Context-determining means 209 (more
examples are given below).

25 The clock 403 could be a system clock, located on the Terminal T3. The
diary 401 could be Microsoft Outlook™ calendar, or a custom built diary, to which the
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.



5 reader ‘are drranged to read the card: Alternatively, ?8 M8RIZSconpri.se a

ser@gﬁgqm transponder, the |ocation of which is trgekegomdshly n the
bui | di ng pecifically, the workstations T1-T4 and the cellular tel ephone

Tl carry such smart card readers. Additional smart card readers are
installed at access doors within the building, and are connected to the
LAN N3 to signal thereon. Further, prefgerably, the cell phone T1 10
conprises, in addition to cell phone. conmuni cating conponents, a gl obal
posi tioning Syt persbfiSracidapidedte A0S isscariediiyethet msedéﬂ wod aamdbesdriml its

t djcally d | d EP 0467651 IVbt
A er naPPBEPY. W U FOPRORESYC BTN f he RBUTEr ofon ey [ 1y

usi ng a g o rpwgweoﬂ‘ébﬁthrHeOQe A Bbmpfsksa ahiP ¥aih @arnbt abmeRSard"

positioning, or purely using | and-based positioning signals, such as
di f f er ecairghg@ata idedtifyingiribseri and sangmal &l ofdiheeetminaled it B cadwna ariard ng

The 18 aliA1% HEOTEBR030 i sty gl 2B E8heribe g, Sk petbe o1

i nf or MattapBpbSderOhE NEEktion OFf GdiicH & traskeaniiaie thélfbuﬁlﬁlﬁg sspegitieally, ths an
exanple, this process is defined wwth reference to Ltggure 5a: 20 S 5.1

Take cumy@kstatipng {197 4aAnd cbaperllag telephpnfe Td| GREY ptisHeFTABACH S FROPIR-
start t , <t
o) ariicial sfifih baredders BYREInd 2ERECIERdds WRRKMEHiiding end(ef <0

and di arcwnnacftednm thon LANOW S & atged! theoedne xfurfPleAY pledergblydale ceh wlm@eﬂ 25

il f > T2 ddlar information work rel a WORK
(e 10 vomarisss it afipnge oo pond bmeiiEde SmiSiehud, A BB pERRARHA, 'on
play r e's@%ﬂ’!ﬂn (GPB} exdeidrANd(ik - #rang€y € idBBvd BEE)signS! fis %o?ﬂ@ﬁ&fd?foﬁicpﬂ)ﬁla'sl on
data (li, 1j) into latitude and |ongitude and conmpare wt p05|t|on for

home (| atisclogegcin) EP Q467851 (Metorata), i Alteingtivelynthe ANbpb9reﬂ:i1 <cqq'd Le[fgED +n|

Ny sudie RS 4 iaodystlla SiahE5hed Shelaaitlphyoaldih o ArdbepepPaRe™;
and S 5 pbs(tlohun;g,va- PRI usioyBafdAbaddd pssitaningsignalsS sbich {si differeéntia) G S

v V\AY(W A) as contexts S 5.1 (ii or iv) and S 5.2 (i)
g| ve LAW 9@%&0’(?‘9” ‘as contexts

Once the Context-determining means 209 has gathered information from the
diary 401, the clock 403 and the tracking device 4085, 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 5a: '

20 e S 5.1 Take current time (t) and compare with time slots predéfined for work
(start time T1, end time Tz, nominally applies to weekdays):
i. If {T1 <t < T2) and diary information work related: context WORK
iil. If {T1+ < t < T2) and diary information play related: context PLAY {e.g. day
on leave)
25 iii. If (t < Tr ORt > Ta2) and diary information work related: context WORK (e.g.
working in evening)
iv.lIf (t < T1 ORt > T2) and diary lnformatlon play related: context PLAY f{i.e.
evening free)
e S$5.,2 Transform position data (l, j} into latitude and longitude and compare with
30 position for home (loc, locz):
(i) If (locr < h < loci+n1) AND (loc2 < |j < loc2+n1): context HOME
(ii) If (b > loci+n1) OR {j > locz+n1): context AWAY
such that



addi ti QQ t09/4i gz%t antiating the context of the user with r 0 state and
si tuat i 9%, 0244 % i onal context information can be determ BEd/CBIGOMR anpl e,
"outside", "stressed", "engaged", etc. Inputs fromthe devices listed at.
points 1 - 7 below, sone of which are shown in Figure 5b, may be used to
identify this additional context inforqation. Such additional context
information can al so be used to 10 determ ne whether or not to push

i nfor mat i®B6.1 di o) @s¢1S, 5.2s(i)dgise WORK, HOMB (W, ¢9tadi dontdasow. The devices

may i ncl E#j% J( Information fromthe user: the user Ul can use a
pr edet er 7 Rel kRl Bpd Srdeliit 8ive NORKy AWAY (WdN as€ontaxts he i s di stract ed

ar . on L nes Bhv i bt f) A8 B3 (F GivePLAYAGRIE (P10 15 3. Light | evel

detectors, such as Photovoltaic sensing devices aval e from Renote
Measur enen®. Byisoeis e0@33 SEAT gike PLAY, BWAYI (PeA2@s cBatxts e WA 98102 (e.g.

PVC-1 device) 4, Thernocouple sensors, suc tenperature indicators
avai | abl e fromd]'FCf?l cﬂﬁjo? %‘?3"PSE?’Ef,'a%iﬂ.gcfhewl’fi’go%swgapw%%%éfo BIRIF &Rd) -
to hel p detuatishpaduhishBeeontdlt (eI thn bbdeALinsihel® R dxARIIE: “cutsilenut
representative of stress |evels - e.g. nonitoring body tenperature or

i nt er act i GHES8Fd t heengdeed wi §1R- Mryts &fam ihe deviceplisted atneintsot ing dtlow,

user/terrg [ ' ' | S [ h i gcant' s. lis

appl i cat | ool SEHEER MR, L EE Yl By Be I8 & MerPdBlsc 3dRbaet e
of Noi se dantexts infocauatibe. ditcar atidicidnbly cantdxy sinfigrntdtibnawdhoalssi gealiséeaei ved
viat LO i npu nthe termnal ,T1; 7. Inputs fromadditional physical
senso?g, aézjegﬁ%@?ev&ﬁ?tg'ef ﬂ'én?tefor_r?'ﬁ infqrmation togthediser, a5 dgscgbed impiore ABtA) |

i ncl udi nghdionputTsefdedibed may PlRRGEl eration detector 501 (e.g. ADXL202,

whi ch nmeasures 3Q acceleration of a low force in tw directions); o a high
accel er at | -ofN@eTaEenfrosm shy uesmphopsed) hgan lusblapredetermiviadsiaye we sequence

e B L PLRELIRRLE, (el oA diRed Bf 65 TS BV YERich L7602 8 WAR

S 5.1 (ii"or i'v) and S 5.2 (ii) give PLAY, AWAY (P, A azém?ﬁés‘s 51In
S

) i
2005 ' PCT/ 680%)0504' 9%"2190 Univer safat.eg?esour ee {ocato
htt p: / / wv. Y¥¢atbar idonnaatianiie | nt er net))

15 3 Light level detectors, such as Photovoltaic sensing devices available from Remote
| Measurement Systems 2633 Eastlake Ave E, Suite 20, Seattle WA 98102 (e.g.
PVC-1 device)

4. Thermocouple sensors, such as temperature indicators available from TC Ltd (TC

Ltd, P.O. Box 130, UXBRIDGE UB8 2YS, England) - to help determine whether
20 the user U1 is outside or inside;

5. Input representative of stress levels - e.g. monitoring body temperature or
.interactions of the user with his terminal T1, T2, T4. Monitoring of user/terminal
interaction is disclosed in the Applicant’s published application WO00/25565 (IPD
case ref A25709);

25 6. Inbut representative of Noise levels — can be determined by analysing the audio
signél received via the audio input on the terminal T1;

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 (ACH04-08-05 available from

Measurement Specialities Incorporated (which can be referenced via



whi ch neasures acceleration of a high force in three directions; o a '
direction detector 505 (e.g. a conpass,’ HMZ2003, avail abﬁerW@n?UUff-loneywel I

- (referangend4nir@a URL http://ww. ssechoneywel | . com), whi chPCTBGBOVES49aN

absol ute nmeasurenment of orientation of the termnal T1); and o a direction
and velocity detector 507 (using an ENC Pi ezoelectric Vibrating Gyroscope
(part nunber S42E-2 which is sold under,,the registered trademark GYROSTAR)
avai l abl e from Murata manufacturing Cor?ﬁany Ltd. (URL '

http://ww. murat g,cQn.) Pg%ﬂ@c@fi&?étg{ ﬂl‘%}ﬁ@l’tt d/h&gd Qg and Vehg%%ﬁ\té)%ﬁ”

detectors may be connec ra a m

det er m ni ng nmeanshktBmedfiees aogdlestioatofinchigh foflte inRytdcdirediaha; makes t he
use of sinple rul eg. for geterm' ni.ng the user's context fromall of these -

i nput's unrel i &bl 8. “FFdEEn CRAECKSY OORDMRES 7 1990Rassr HMEAGRM Fvaitele, fioam be

used to deterni nEoRBYReRqfERhSEY ViRl QUAD H&%&V/ﬁwmgéﬁton\ggg@nﬁcgﬁu, high

instantiation of context is based on a conbin N good

descriPtion of tawes@orRPIPite medsarspiant af iopirstasionkad trenteRninae 4 );iand
rovided by dy P ' R 67, .. Po n..s ex Jdon of .Kalman

Igi lters ory H%w %%zrt%gg%%an\%@ lroéi%?ﬁgdeéencdo'?égﬁgﬁ'nf’oarFlé@gaﬁdﬁm'%tf'ﬁs}éq@?'B%".

20 The second st @geoscope (arcmubiberr 842E@ValhieRgigescld Tuh@drr tigY 68 gistdred est s
associated with this instantiated context fromthe profiler 201 - is

performed by firSRIeEETFETPRGARS aMalapie fromMuretauBAnYigckringderrapanhltd.
respect of the ingg@muRLRWGHEA¥. cohf. tTHR EEE’élblja‘?fonz%recﬁQﬁ HOULLERy 201
queries the profile datab ) retrieves information In
accortdnce w t h detectpremyay hadonsectedsvia mt muttintexar b @ i(NYX) oot the Gtext-
instanti ated con the fi retrieving means 211. For exanple, if the
instanti ated coﬁ?%&rt’*nﬁ)%g Wﬁ?ﬂ? Egﬁay, t he dat abase DBl searches for

i nterests taggathewtdrnpk rRturbhel tHY pllysidéaAdRita rhakedhthutd@f lshpleaufts ®pgi ne
207 retrieves information relevant to the user's instanti ated interests

from i nf SEHIMIYRISIHG Le&'s| eantexy &om gllsof Hesgeinpyisre@relipblee ddidden ddarkevi ng

means 213yodss SO, &t ETiithsn Eiltere i i S :

Recei ves t%e ?ﬁst an)ti ated 1| nt?aré%?' gg'?;he][ ?gﬁ’? ?igra;%eﬁ?% 5‘?\??%6‘:%@3%5";593; WO

02/ 41196 user's zoptawARY2E0the IRSBNTa GO bOBOREXt & BagedSehertembimatioh of replitadex

t abl es caont aini,n ta relatin 0 an Jjnformation, source nd checks for

cor respo(rjlldénlgépb to\g\ge%sfﬁ%tf%nnt‘j?éci‘gdn?maé‘r‘cessf"@é ARPIFRIRN 4 K%lma”, s i
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 perfofmed by first
retrieving means 211, which subhits 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 181 - 1S4 - is
30 performed by second retrieving means 213, as shown in Figure 6.
Second retrieving means 213:

* § 6.1 Receives the instantiated interest data from first retrieving means 211;



keywor ds, e. g. using a key word match;. S 6.3 Retri eveg gnphmopis addr ess
“(URL) n of information source for positive 5 K N? mtehes;, S
W% PEOkGL IS

6.4 R 2 and S 6.3 for all of the information sources that have
been indexed by |Index generator 205; S 6.5 Conpiles network address (URL)
and nanme of the information sources that have been retrieved at S 6.3 into
items on a shortlist. 10 In an alterna&live enbodinent, first retrieving
means 211 retrieves all of the wuser's interests. Then, using the context
attribut es $ygeBelectstdre ointher iedexs taldeg) cofimotihgldata RelétMaay) ,anHn{d?heayion

Hone); conmputers W, P (Work, Play),. second retrievi.ng neans 213 .ranksg the
o on 1 FAPAERE A et ol cotsp et BRvRE medrt e TaRiens 2 i ent
The itens |fyvidigs Sherbéihsh ey eAr@GnaLhS 6.4 are then organised in
accordance with the 15 rankings, so that itens that are nost relevant to

t he user'ss P8 fetrievesdetwerkadtrass dURIY| anskrprae of indotnmatianf saunee frgositivet .

When signif) of data is indexed, e.g. around 2 G gabytes or
nor e %f da’?l%ay YQ,%Q} ?\aég%t)égfi ties of current hardware nmean that the invention

is likely t8 6.beRappatas Bl2idnda® 608 dengieoivitidinibendtionséorpdpehataidve (Heel.
retrieve data only in 20 resg)?ct of instantiated interests). In this case,
the second 'PEBFSIERY M enesneasr208n Dbe arranged to retrieve information

relating gt Osié‘getgcf'rﬁ”%ifesoh%@fo# Qﬁk&éﬁ)ﬂﬂ? AAdAL F thi mfﬁérﬁ%tg?gnagauéeﬁaqr and

(pr edet er m ned) shortlist can be stored I1n't ase
shortlist phaes béepwstriaved 225 & Béatoatbn{ony a dHEMISMIWL page vi ews are created

conptikSing shartlist dat.a) for deliver 0 the user via interfacjng
maaninOS. Inﬁ@r?%@ftﬁ@aﬁ’é ﬁg‘%fﬁ@%fﬁn%[fé rﬁ%rfaﬂ&@?ﬂsrgﬁbir%‘ef’ﬁ%% r8i st
page Vi awer'sfifiterastd1ertial aaa%ehwantakt REAIRESEAHJREAC0I tAE SitéAlses, g Jfobtbaost
that data for display on the user's Termnal T1, T2, T4. In one

ar r angerfeffi2Yngl Fthertorse); sagwutaraWy. BriWah, Playbetacend frevievingemeatnAd3
retrievi X ] Levd to
the 1 nt e rse nonas oo BRSO ol dRRdRy AR AP Back £lristdpitaleh DRRRR. e, (0,
are di sptemyednathet keortlesp avéatetieat| $ 8.4 Fhetheneorgdhisedrinsadceedarapywith thee
ite on_the shortlist, and this selection. is, posted. to second retrieving
eand 8513808 SEhasonS dertoTp a5 RPN e T BIGRGS JStahen CaHR &°
request gdlggeddtthettop iend BortiBt.t he item Data returned fromthe URL is

t hen displayed to the user UL
N When a significant volume of data is indexed, e.g. around 2 Gigabytes or

more of data, the capabilities of current hardware mean that the invention is likely to
be operated in accordance with the first embodiment (i.e. retrieve data only in
20 respect of instantiated interests). In this case, the second retrieving means 213 can
be arranged to retrieve information relating to interests other than the instantiated

interests at a later {predetermined) time.

The shortlist can be stored in the database DB1, and shortlist page views are

25 created (e.g. HTML/WML page views are created comprising shortlist data) for delivery
to the user U1 via interfacing means 203.

| Interfacing means 203 can be arranged to receive the shortlist page views

from the database DB1 at predetermined intervals, and to post that data for display

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,



In some .instances, the instantiated context of the user Ul may indicate -
that 5 the user Ul is not disposed to receive infornat2dnMAF@bexanpl e,

t he U802 %lﬁoul d be travelling, in a nmeeting, tired, §>ETR:£§6%L(M9| it
envi ronnént ‘etc., in which case responding to the infornation Is

difficult. In these situations, the second retrieving nmeans 213 can

wi t hhol d sending information until the user's context is determned to be
nore suited to receiving information.2Zhe second retrieving neans 213 is 10
therefore arranged to receive inputs fromthe context-determ ning nmeans 209
t hat ar whighegangs entegiuestefopdatante thecRE in tkae Hami. Satel retormeskiromathd Winjsar e

these w,th .predetermned information providing rules, such as | F (Context
== ti r\é\%}end&pqlﬂ%er#tg%({ne:@e \kgy) OR (Context == Low light) OR (Context .

includes travelling) etc. 15 THEN (Set a timer (X mns) to check for
context after X mns) where X jis predefined ELSE (Send information to
user) C earl yinosaiee insanaesothe instantigied pertexhiod thanyser Vo may ingicete that 20

The enbadi MRAY PLERRYiSHst ﬁé/;??]&%ciﬁif%%tfo%f‘kiopgxéﬁsg‘?tl‘Pé"u?erWElo@

. be .
shortlist In accordance wt e user's Instantiated context, so tﬂat itens
rel at i ntraveling,nét antregtind, i titedr 6ot 8 hadlyplitsmviredmeot téte. uberwiithféasst . | n

addi tion to t.he contex i nf or.mat.ji.on reference attributes such, as.

e evansPOndi, S oS arriatioB it s, P b Eas YiFafind sRE ER e derbing: e
ranki ngneaAs 293 canlowRKBSId sehdifBinfaembhiah uhfiEtHeseder s2fonitixthaietdidided dognor es
information relating to a particular interest (this is particularl

possi bl Bef gore riuitedste repeivingainforeatipte e e 88598 i"@'ﬁriﬁwlgbm@@somguises

se X : LR Fi . i i QY. 200
(30 FRbrs AL 50RO ) W Gt D e 2L 20
t he userepddsentatbsesest | thensiseris 3Mnstéretiazhdr tcontdxt, aand adappareg these i buthes of

the user's interests accordingly. Preferapl the nonitoring neans 701
i ncl udegreéleéaa{%%e @?or%xogrmox%g%@prgﬁe& 5§gt?via¥h the second retrieving neans
213. |t eFgCcafexitie 15dedy DRIi(Eéntate==i AdyY) ARO(CoRRxBaY esw Nght) BR3CostaRMMMciubes

Figure 8, to conpute a priority associated with interests corresponding to
t hose 21@velikR) 2005 WO 02/ 41176 PCT/ GBO /05049 23 itenms. As known in the

, . i, d h I | ati of. hi d ' d
modi 5 TRERISEER SR K¢ BURLIT TESF B comebatior Aaned BhSa lupRelngd’ OO 1O
di scusSERSE pdenBayesmdithSo useryi ven in "Artificial Intelligence - A Mdern

Clearly other forms of rules are possible.

Ada,btion 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



Approach" by S. Russell and P. Norvig, Prentice Hall, U @RT Bayes net
703 is operable to adapt the preference attributes, bas n how t he user
U1l iswegenysd to deal with itens on the shortlist. FopcTeswmpkmy itens
that are placed high up the shortlist suggest that the information source
is relevant to the user. In practice, however, the user may choose to
access information relating to that inﬁﬁrest later in the day. If that is
10. the case, the nonitoring neans 701°Uses the Bayes net 703 to nodify the
pr ef er en t Wi y h toti itemrelating.ta the

i nter est'Q&gg'pggr%\ﬁﬁt'ﬂzHg%cr){r’[]ﬂasa%?gtn%g)&r?gtﬁiﬁ? ?ﬁa Cﬁé’éﬁgrefﬁtlmegﬁ RIRES™Yi pat e
how t he daterin /tenitbl modifiy the aceddri préthebility @hthd actorrehibé ofiant &vddie A

r anki ng 9f the interest accordi Q%I y. 15 In addition to inplicitly adapting
the user“'SCPPYPN ETaS2URY cRFPelf YR, in ¢ Hartditindntedigansgi my Aredbedern3 can
be furthgapprsdcroley <t I 3 td b tiheaprofile nodifier 301.
As descri Bgd abov@,Zi p?ﬁs?lﬁgaﬁgdﬁ p}ig"@of%@gﬁg |Jgalfjns'hug'l‘}ésti ons out to the
user 81, requeSheripvespiatciQd isaopengbtes to aflopntid prefessnuecaributesy.bdskd user
Ul coul d_ be,_pre t i L,h.ratings from,-2 ta +2 and 20 asked to indicate
how r el ec\)/gn}t]g\g ggfgt ?g‘ﬂ\ll\yﬂ I hiRSFRY b0 867 &V RSt GSt RBNENS r_fﬁ’%ﬁgﬁér dior it a

user retexarapke,hiigimscore, asecpiaded ehigrevimgthieagivordlst | UMYestt BGat the
threshold of the rel evance preference attribute in respect of interests

that relieEneton tf‘&(“r??lf%lrﬂﬁ‘(?%t%éh? é@P_’cBh?éﬁ“%quy,hqwvee theewsaremayns a
| oW SCOréhoo s eodcbet IifBkhBloTaREng1t3 LNAIIRATES: e PkeYaAge f Brsshol d.

25 |f a user continually assigns a |0w score to Information sources that

have 1Reethe ganei thednpoitorng imearestOl uses theuBdyéndietar@3t tmtmodiéy kégwor ds

i at | t ! t difying. Th t .adm nj strat | d
o ther et amesoar PR SRenr RS M heXLBfa APCH9T RS Tacthe ifebiat be

pr onpt edagmeasggeste Shomlike MO nESnitdie) HERNsS7 0 RERANSRIdiPate§o WGl bt 30
keywor ds oul,lf be nmonitored by the feedback, providing a nmeans of inproving
the qual V?yw WRBL kR\ARA d¥ithtr @apelacter thin Nt dhestanking afrRe2pusrest WO
02/ 41176ad¥ekafeH / 05049 24 Data storage The information provider 200 is
capabl e of providing information for many users, and a shortlist page view
i s gdRerated fbyaddélpruteimplisitis adaptigethdasees moéite asSdddanbettheborser

request synf oL SRd ir&r?ie(/ﬁ\"ét Q8hi cald Xar?rbe%rrud'\%lrlgéknggw to Pelacae?\?es ir'\smjogr%iafciio%ant
~from the profile modifier 301. As described above, profile modifier 301 can
push questions out to the user U1, requesting explicit rating of information
sources — e.g. the user U1 could be presented with ratings from -2 to +2, and

20 asked to indicate how relevant a particular information source was to them. In
general, if a user returns a high score, second retrieving means 213 lowers the
threshold of the relevance preference attribute in respect of interests that
relate to that information source; conversely, if the user returns a low score,
second retrieving means 213 increases the relevance threshold.

25 If a user continually assigns a low score to information sources that
have been identified for an interest, this could indicate that the keywords
associated with the interest need modifying. The system administrator would
either perform modification of keywords explicitly, or ‘the user could be
prompted to suggest some keywords. The user's response to the modified

30 keywords could be monitored by the feedback, providing a means of improving

the quality of the keywords in respect of an interest.



| oads on Various conponents of the information provider 200,uashpgh can be-
reduced by caching data. The objective’is to create pages, which are to be
vi enedW 04¢76, on the cache once only (i.e. request dEIBGBIDIMIG S.
stored | ocation once only), so that any subsequent request for the page
can be delivered fromthe cache. This shortens 10 the request-response
chain, inproves response tine, and red s network | oad. Several caching
arrangenents are used: 1. The itens on’'the shortlist for each user is
cached. The items on the shortlist for each user Ul are preferably

post - processed by - second retrieving neans 213 to renove duplicates, and,
as descrildastsege, are 15 ranked in accordance with the user's

instantiated c e i,or to storing.in the database DBl. Typically, there
will be a consﬁﬁ%r'ﬁ%?'g‘{aﬁ‘d’ﬁb%?"ﬁe'ijtcggrt? B?Parbff‘e.c’? RIRYAING; formationofarymany

sel ect i omseap ahé adsrptiiay dgd QiR gisiRFatall feYacPnNGser] Hﬁaq&é‘?-dsg%bés‘?é "(lﬁféﬂll

displg.%/ constraints. Thus the itens on the shortlist need to bé cdched in a

contert &RMHECYRSr refRM infarnaden: tavtesaatigalvictaaamiallyt. drhig plases steiftanabase
DBl, 20 $g3 = (Walo i he - s, .not _have to b
per f or med fdtgﬁ\é%:ﬁkﬁsge egﬁ%ﬁgé tﬁ?gﬁgﬁﬁﬁyt% 'igrs‘)%ﬁ]l%!;%dg);gﬁh'f’ %HZ’%?&P?B .
The pagebvicasbingotasei Thagphjecsive isrno tdneats Ipages,i whichr srecache diewhd B ss&dsbed
above, t iews compt.ising the shortljst data are 25 typicall

creat ed F}Ei‘ﬁg%&fﬁ? SN OPEKFE'WOJ&%JW [Hafa gBF‘h‘é?ét%fP@ logsdionmpnce %@é)llsat%ﬁ}. ,
These pagay\subvequdn reqlidst ¥ thelsAIcARTBE deWirel fidin ank %QPﬁé.t‘[rH@%RQﬁéﬁs t Yhe

of p_lrotocol - inits sinplest configuration a client application, here th
retridVi HRF FRAISE-Tespanse enzis, WRreyeBspposative; aad redumes reevorio e,

gener at 05e¢8%l cgg}gné Qﬁgnéé}ﬁeﬁf&dﬁé usgﬁ,ner ator 205 responds to the request by
retrievi ng data fromthe content cache and 30 sending it to the second

retrieving ndwnieras dn the shartéistionfdaghwath sreaghed. shown), . there is a cache
as an intermedi.r%%yIt such ]{etri evin ans 213 makes its request

h t
to the cache (e.§. &} 88Jb§?5%1°8ps‘eta 95£g8N WeeLHd HRSRirngferably SRset-pIacesed; bkt ead

of to thecimtlesrigengr ae@hs 208 td henees hudiBsiesMakgS Akh S
i nde>g|e5generat or 2 8 MAR 2005 WO 02/41176 ptFI;CT/ éBO / 05334ge$r20§mg§0ibotg%' tﬁg al f
h

of the r Ekedvimgesrrdarce vath the ysedexingtansiatach const rpjiri &s stainghin thache,
and t hendhh®ac&c r hi 0.5 triewv ans ,213 (whi ch passes
the infor rrata?%n[bg;\ ?ﬂoﬁt{ (lalgl‘l rﬂ%gief e‘i%?ﬁ%er %egﬁggqag%)b.{ge@gweﬁa%e 'Rﬁ”&/\/c’g‘hmﬁ"d
obey t heskArtist, bul aphc bi sejeatidnesan bealidgldeadsts atedsgubtany wridTiRe dRA

Het hnon, i,n Publicatio Co., or RFC 2616 ertext Transfer Protocol
. HTTR iyﬁ'nn%oqiﬁﬁgy é;loHat,raljml_cs.nﬁus the items on the Shlyl'ﬁlst need to be cacbed 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



Gettys, J. Mogul, H Frystyk, L. Masinter, P. Leach, T. Berners-lLee. June
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possi bl e (Feraat: MdT-e42B81 2, BSe 552905JE PLFBLE606E 8USEES) (CHyTRtes HRT2063H

i nt erest over w Ll have sone interests that are

i dent i caﬁuvvaatteﬁeby I%q—atg%%g) Fs&?“if eQ'&J@T(%%NDﬁW@jh'W Rarticyifrethe A@Hawipgt e
tagged t enddebe iNtRII@ETin AR responye REANR YT tHEPage vidpg it would therefore be
Ineffiﬁ] egs to_performthe sane guer a nunber of ti mes. Consi der

per f o a qbePyY header ¢dihebT TBdatéit er est s | . .1 n- for wser U1
(assume 3 th@achgﬁ%n%?rﬂaﬁﬁi Drgr%ac Pagge%i%%iﬁ e%de QF e e%\tg%tl g) accordance

with Figure 6, seco retriev Feves {Ste URL and

i nf or mat i &) so@ooeemdaeg;thaesmmpmldag(wmchraﬁm m&iws)ﬁe&wér&eﬁortn@ahoﬂé)e 2 8
MAR 2005 ne02/41176 PCT, GBOl/ 03{)49 26 reI evant to the use
i nstant i af &0 S IHPRIEMeRtythe netwp gddiess o Uke r"jF”éa?CH’ét('?ld'ﬂde%ﬁMb is Pfe‘

Keywor ds dpﬁbﬁddm@lﬂthbh%ef Blsesaen D, 1dnd chddhed 8 thasB8don ?@Vﬁféhe'chﬁché
file % t lar, and |inked to the respective identifiers 1n the qu

cache. Bisg Reafileyuendates 19 indermatiqrespierces efc.iane aised tte cymtrol ppelmatlpe. g.
for user d¥Zhe c.talaﬁe (QsmerneéQQQrdé 'b%#ﬂ@%‘é"%géﬁéﬁ%ecgor%afn‘%é’re"‘% s aéded)qgggetg\e

keywords to ident
cached page v;ews 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 11...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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user Ul deoiMiesertpqlér9khasairebbg bBeNproteasdPil Rspsofthesé MHierd¥ed.i on

provi der 200 on his WAP phone. The user 2 8 MAR 2005 WD 02/41176
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Ir :t (ralr ?V'i?§gde aﬂﬁt%ﬁeﬁ'&g%?%% S%?-'ncjtnllnagfee%r }legi{&grh Igectuwtlr? rgg%erc?aoq

own wor K- nter'ests, 'because
cont 4Rt - detierasts df) .mebnen209 had determned the user's context fo be

wor k. However here are links to Lejsure-related jnterests. 5 The user U 1
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so the shortlist includes information relating to Durlacher at the top of
t he | i stcommonality 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 workedl 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 (Playi |

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 Uj decides to look

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



Fortunately a 'description of a news article relating to_Durlacher appears
" on the shortlist, and the user U1l is ablé to view the? & ¥ARI@5prior to
his 09¥O@2HEdfing. 10 Later in the day, while at his deBKI/GBO/ASOHYtt]| e
bored, the user Ul starts thinking about his evening activities. The user
Ul changes the context to the Play/Honme context, and is presented with a
shortlist of itenms including TV progrggmes for that evening, news about
his football team and notice of the next Bird watching convention. 15 At
the veekendlis {HIBuYS he ShoWijst Bauméav'bcyhse&srﬁfnréthevaHa%'e§?éo@ﬁ@ B9 dRaRs ! s,
the profiler 201 has included an interest in |ocatidons of NatWst cash
machi neghosgintefestathatdeugentsstomead ldtes Byt dafasitothe Usat ilewns shbwnpwofld-| er
201 has i d an interest .in Lacations of (o} tations., Both of
Chese  rpretiTRaeah Bt ton sl afterB 2l had LELEMR R 3eFs
embodi mastintddrts, bdiaiek. Hb@¥verAve arel gk CONL EXliredelagddrintéragts20 means 209

determ nes that the context of the user is Avv\aﬁ/ and Pl ay, and, based on
the uler's det B¥atsRsd)] HaagirBeetng seheekladgwitePwiachesioridRsoQefanyser U

retrieving @%‘ﬁig#%&fér@ﬁéé GoiGa fBPflﬂBFFﬁéﬂicﬂ%‘ r&lE6A kd @9? Hﬁﬂaét?e?a}h’ée‘?&tf)fsa
expensi ve restaurants, NatWst cash points an etrol stations aroun
Nor wi ch.thg5sherdiisti orchideBeirdoinsationd rblatingi tat DomacheCoatt ¢lx¢ tohawnfethe list.t he

above description he .cont ext of the user 1 termned b

cont ext TRERBRINT A FRBIREGE. = dinve mriSE nrentig Fo Pt EelebaPeRHa, Partbe ¢ ne
data on sHdmgiss i heSiser AW \6@le td VieWBdhelartiklRagridrte HIS©0:0dlméeiRgs to Vi ew
information relating 30 to a context other than his present one,

For
exanpPe, if theatasér tr day, arhilgork himdeskmapdnp dittle Pased Hewgserelat stagst o
hi s footddidind edBur SHigr Lydpiy WRtibieds. Tire %rerLPlStchaF\&é)st bA ledrietd kelthet 0 be
acconpani ed by the contexts Pl ay, Hone or ay, Away. Assum ng the
i nf or matRPley/Homoe/ i cete00and iar paesgated owitbt ki ehertlistf @f niemenirebiding NGVt o 2
8 MAR 2005 WO 02/f41 76 PCT/ GBQ1/ 05049 28 tfhe ui‘er' ) in%t anti ated context
onl'y, tHECELRPMER TRLENFTVERISr Sietdsy 2 RiEHYE TPREPAUSFRRY BN pPtise R e $/tew
thi s i nfeirdaldtéming toavémidn. di spl ayed on the browsers (on any of the
termnals T1, T2, T4) thus includes neans for entering a request for change

of d8ntext - &t thewesyershitbe Uaer |1 tvisis NerihwRioshthe esiisebanking detgids,
der'Vedwh%_rprBYile? RYPhAS |8 Yreintdigst A9 P ﬁ(}ogftﬁHWthtn%éﬂﬁ&r,rgn'ds
posted by interfacing neans 203, as described above, the new context

i nf or matirom the wsen's rmotadrised tiansport étteresti the prodilen20A113s mabidedpatistdrestm t he

context -igeltogerztrignnsi Qp pgggpgta%gr?s.aéc%hdci)fs‘ﬁ'\belsgqh'\plied 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



Different typés of contexts can also be included - e.g.2 §riagneisd family, and
all of these contexts can be categorised by weekday a (as _
weekeMP PH#didt e 10 - activities are likely to be di ff?r%efriﬁﬁwd(%ﬁ#gmek day

| ei sure activities). Categor/sing types of users: Wien a user Ul first
subscribes to the system the formpresented to the wuser Ul on his browser
can include a plurality of drop down mgnus and lists 15 conprising
interests selectable by the user. As an alternative, or in addition, the

form can,i eblide Saathsdtbast 8hlyl YReEsTUUS@E 0 explicitihehangs thil comtart
i ndi cate which type of user he is. For exanple, there may be sevef%boots

but t ons:in oBldrpperiewithis ioformagion| ghe domudispiayed onriksBIPWIEE ¥t 8NH4

Vil ki ng boat butto b t : f SUER Bps a
pr e- conf PGPS Hsﬁ-zogpm%urses%Lu%gpégggﬁgghgpgﬁgb gnhefq%ﬁtgf)n sealmeb?ti on of
one of tda@tdit L odither Ay epferihbea nipsqetbmvevhiait ar estextvwill tsedereidgrazdby 25 to
the user Ul. As an additional or al ternag,i ve use for the .bgt\tons t.he user
UL i s5 praxpfieity enteringthe pewnfHewk WH%‘%& 'BJ_Pfan'§ psted PYGP eé_earﬂnsg' e The
profi | ero @01 A0 B ed UFBIRC hAwRHIERA Ridiivikionols @RS thadirBs tetlinvieg of
button dnd’performsome soft of collaborative filtering and inplicit
filteringeafs 201 paebinpiat Fobethsemmtextrddtermminipgemeans 288 aig disgblefor nat  of

8, 2,5, 0 Bl P AT TR RS Tt pef o

sumari sed an var i { s/ devi ces.

The for nggt §ekBGLHESEs cBNbeddReddtseliby vedkday, ahl Meekdhi,(as Wesidid (aHITHL) ,
VXM., XM., Postscript, PDF. The devices include but agre not Ilimted to

PCs, 1fAobkdtivitissoaredikelwpade dffseant dermymekAavlasUaeoridieslyanes 5 tonsol es,
set-top boxes, multi-nedia kiosks, wearable conputers, FAX and printed
hardcopy. The information may be delivered on denmand or alerted to the user
U 1. Thecamperisihagypesyofigsersr nunber of mechani sns including but not imted

to emil, Int em%tn a'lixlégxh Lﬁegiysjtcs%%écnsnl\éss’ tov\ﬁﬁ; g{*&@ms,etrh\éi\%%’ prggér?t‘éd to the
usér'U‘l 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 hé is. For example, there may be several boots buttons:
e Slippers button
¢ Stiletto button
20 < Trendy trainers button
- e 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 ah additional or alternative use for the buttons, the user U1 is prompted
to select which of these buttons best represents them. The profiler 20'1 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:



10 The indexing of data by |ndex generator 205 includes both | ocal

and, renote sources held in formats incl'udi ng, but not | i Aibt MR 12005 XML,
HTML, WRO02/eHTRL, plain text, RTF and speech. The net wopdgsc8¥EEsoWi ch dat a
is transmtted further includes UMIS, GPRS packet sw tched nobile
networks. 15 Exanple-of inplicit adaption of profile: traffic information
Assune that the user Ul has explicitly _specified an interest in notorsport,
transport and cars etc. for contexts Wrk and Home, and the profiler 201

i ncludes a rulerthat states "i an interest in notor vehicles,

h .
i nclude an i nt &0&s{NPANEYALY 3y EB%“E’%%E’%&S and delsrerhnged irtimised to, a
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ar r anged T dgul SHBEMLbaVikiiLs oMLt IRestssept, URDBatTheatedBeSOnaves \biudayre fibe

text 1 Ni 9 t ' that th [ . hi t
or k(i nhOet Famt Ce BA: ARG e DRI 4089/ GPEHT &Y FRERNS: KEVIGSa: gaftes

novi n®, &ndsdlest sdthepnbwesE riulii-medl kiakk$owkhribis 86mblitdr OBRK L4 ‘f!%'fecﬂ“d
further %g&%hom; inputs fromthe diary and clock 401, 403 confirmthat

t he user AYhis way to work). The first retrieving neans 211 retrieves

| nflor mation {1 el iforkR@bnSndy BE bbRdE 3 dndfy BE AR ANLALES | LOPEEXT

and passes this information to the second retrieving nean
- conpi | es2RriitHMay ese afnumbleophatecbanisoancasdingl litant indtdche erval, Biternet

i nt erest ﬁ’US@QQFV?%)S?%g&t%%tf%ﬁ;s{el{:\jicseftsnbp iéegt rieval engine 701 and to the

user's term nal is relevant to the user's

‘cur r dft - cont exhetiheexiag ok Agtaaby AiertRthevdtbh 20BanclLHa B'oﬂ? id&taPBﬁétrerlhﬁ e
likely to_be hi 8hﬁ’ .and thus the interest appears relatively highup the

shortlisto!"E in fernats ipFHEinghButiSet lottrssts XML, dhbVie, WikiLL ICHTME,

i nt er est plaihee,MORYR/ AlliRe3P0 2 8 MAR 2005 ' PCT/ GB01/ 05049 Bayes net 703
nodi fies the preference welight associated with traffic, such that the next
day (assumi ng tllhe naterorks odet which rizda o tiemsmitted fErtcenineides tUMs siaiRs ed

prefer enggcmisg\mcqv%dl "P‘"?'f%@ %@%‘?& and the interest is likely to appear

further. down the S position depending on the degree to

whi cliSt he weight is modified). 5 The degree to which the preference weight
i's nodified c?n ?e end.on the nunber of days an interest is ignored, so
that sonme*¥GPie 6 ’F’Pﬂﬁ”d’éiﬁéﬁaérﬂfA"Gﬁ(‘,ﬁt-'iféé‘fflcilgfafwmfv% to calculate the

wei ght.  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



Aspects of the information provider 200, in particular the profile :
informati on stored on database DB1, may be operated bel HidiAR 20T ewal | . so
t hat eW®@enali7gparti es cannot gain access to profil e i nfpenresgoi®8e+y .
Alternatively the whole systemcould be run fromwthin an intranet, or a
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the suggB¥it 3 fgEess {9 |p)'°fq%d'é c\/mﬁﬂané'tSF“aﬁ*HF'é{ 8| wheleosystemi edd facom
the user rud ifiom WRKlhfaH HardnBe Y58 sdUurd inkBubik BRRRINAREMEE sUkH Qhéﬂ”ﬂweﬁﬁnﬁ,ﬂ‘:h

sel ection choice, 10 (iv) nDnltorlng user action i n respect of
modi f i ca?P@mUWﬁilom Withirxtereal syrtemsrs teaeceivé epdateddetosmatinr doordese form,

(v) per %thyp&t}m' dittg%omnq ﬁkgte thﬁccogg‘?‘engseerw th the or each

sel ecti on

As will be understood by those skilled in the art, the invention described
above may be embodied in one or nﬁore 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
10 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.
15



2. A method according to claim1, in whi ch the moni t 05 ign \t'. p (iv)
il-ﬁcl udes t he st eps of gresenti ng the user mith at Iea;? Boﬁt\e&fzﬁ‘ﬂt herd
sel ect voowknree, receiving the or each further sel eCtllQﬂ‘/gE@I/O%ﬁw ag 50
conparing the or each further selection choice with the prede eer:cneth r
criteria. 3. A method according to claim2, in which the or each furthe
sel ection choice conprises affirmation of the one or nore selection -
choi ces representative of the suggest@d change suggested in a;}_eph(![%.
4. A nmethod according to any one of the preceding clainms, in :cc “the he
nonitoring step (iv) includes the st@gdME counting a nunber Od times th
user accesses information relating to the selection choice, and conparing
the said nunber with a threshold nunber. 30 5. A nethod according ]todany
one of thé. pkevetotefahahgig & Prodi eprddeatingRivbRIGH %tte?to‘?r?ntghevs)c\}é)gglts/%&gi76
the steps o obsefr.vin atterns of .user access relating to the .
32 2 8 MAR Bro "eP@%}"%ERﬂ/%EPMQ“%’ePfec&elT%)mfphgbjeet,-r%dd cdnmartgagn?fgg;g
obser\&ed paincRidthgMHds1@p§ op" NMore predet er n ned paptﬁrnﬁ. 6. K tglrai hod _
according to any one of the preceding clains, in whi ch the no g >
step (iv)bccuféggmistingz ¢hangectocgontérats afsr_hecmamg_ubachb?sb%fhvt/@@ug ggsé?ssti%.r?g
met hod accorgngdt g,a0y gne gt Lhe precedi o %ggc%fdhgzﬁugggggdgﬁam%i s
perform ng at Lfeas one" Of E%ﬁ%té?'hfl‘?)‘é SAFFRI SRS A P hatye
" between (it of i teesivirig bine 0P dIBs8ILHEEH ShoidBS oRC Ble/L &, Out put therefrom
whi ch out Lit 10 pr.ovi drg‘s at |east one of the selection choices edaim 7
represent@{ivemé’fj'ft’ﬁ‘@ G55 perfile é?@ﬁf@edg Jarge \10\Il;ct'r1:1t1¢:l@)g;ezm‘g”icsfldttth\xlnvi fhﬁolth'e :
rt ) =Y : | i 0 nce,.va . , [
oLt U o T e e G G cafl B ) of the sspraiom
whi ch the sfesf{eEs)predetsupipedtdriteriaa change to the contents of tle {)rg i
pased o0 (1 ShhaMbR creBahSt el Bty SSRSRESEOS 00 A0S, el vt el
confi dence va‘?éues 538¥GaPan s Hisr BlRTe, _ n
choice.

16 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




( ' [ [ [ her conpri sing conparing
. A nethod according to claim7 or claim@8, furt
'?he 20 output with a list of changes that, are deened n(ﬁetmb%s[e' evant to

" i i in the { ches "any
he udeoo2/ands’ if any of the selection choices in t PULRRL L _
E)net he list, discarding the matching selection choices ﬁg‘;ﬁ VA4t put .

10. A conputer program or a suite of conputer programs, conprisi ntg a set
of 25 instructions to cause a conputer, or a suite of conputegs,soo
performthe nethod steps according t®34ny one of clains 1 to 9.

selection choice, and comparing the observed pattern with' one or more

predetermined patterns.

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

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

7. 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

10 provides at least one of the selection choices representative of the suggested

change.

8. A method according to claim 7, further.comprising evaluating confidence values
associated with the output from the comparative analysis and/or cluster analysis,

15 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.

9. A method according to claim 7 or claim 8, further comprising comparing the
20 output with a list of changes that are deemed not to be relevant 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
25 instructions to cause a computer, or a suite of computers, to perform the method

steps according to any one of claims 1 to 9.
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