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the current information rich climte, a cewsi+derabl e anmount of attention is
being paid to devel op i nproved nethods of information retrieval. In
particular, the field of agent technology,is heavily involved in developing
agents for searching, summarisation, filtering and presentation

information e.g. Davies, Weks ormation m he
WAW i n Software agents and soff‘l\@mé‘?lr?é\?%g%%%ﬁH I\Ivvana““mmmm\ ““
Berlin Springer-Verlag). Most, |f not all, of these rel y on t he.agent
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Profiling Standard Dunn, OGwertzman, Laynan & Partovi 1997 ("Privacy and
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Communi tat iEgadolwara, NezanmiBerlin Sgeaaer-Yenlag) i Mossr s allhef shess elyest
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envi r onnent ere are sinply t ny resources aval or any
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within age@beﬁﬁﬁ%@’nﬁg%@a‘ég BRAYDN foParfRNSkidEHomE C¥b ARt %hacﬂaggﬁaﬂ@eﬁh a

user as well as learning their “interests. Many recent agents I nclude sone
f orm of us@pplpn’a@rbns|bngomsun¢rea&ldeSMB® 02/ A 178 2 PCT/ G BO1 /0 07 t Yent a

F & Crabt 997 (" t t h S ft t d
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profll é??&rfgq tlon of interesting web sites", Machine | earning 27

(3) 1, 5 Op c‘fPéPUEM'%@ﬁ'PES g s madsanpiratipns e usbragentssiagn

and i npl en?éﬂﬁdgoﬁnﬁorrhﬁ”ﬁ&mcﬁ»%'rloé@Wa%s' itadh- 7Aagntssﬂﬂﬂolled9t:e CRBAU LS and
sci ence, Carnegie-Mllon University, Pi ttsbur‘gh USA, Cctober.), Letizia

(Li eber man mfgaggewrteverhad" Camnmgeiggtienseel eshchMs Jubyh. bdeos, hhgf is perhaps the

Pr oceedi ng 1 %][m[g ,Jt%ta toho?tﬁ%e gg%%v i fi o igence
t
(1 JDAI 3%59 NDRE T eal . %g) W Eﬁ%’ane sBldadt “ﬁ !; H%
filteri ng (ehvmmm«smtnftbeneaaneommpw hap shanyl &sbﬂrtces &*E/hllﬁlé)ffbt eay orienpé?son to
Kandzi M Kl usch er e informatio ents. Berlin
Spri ng §L %t ?xh%{hs vely,p c\{eedI 11? one were ort ate 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




| NSOP (Ki ndo etal 1997 "Adaptive personal information filtering systemthat
15 organi zes personal profiles automatically", Proceedings 15t"

| nt er nat ivoda2/4m68 nt Conference on Artificial IntelligencePCTIEBRioOSTy pp.
716- 721 Nagoya, Japan). The agent of Syskill & Webert |earns a user's
profile and uses this to guide its suggestions for interesting web pages.
The user rates the relevance of the suggestions to the user's interest and
t he agent enploys a naive Bayesian classifier 20 to revise the user profile

accordingly,

ooy SSRGS B oo
nodel i ng, 6 "andndoft nampotiag, EdsnifleNemee, NnAkbmedi, Be:diaISprmger-Obﬂ@g Laguna,
,Sardi nia) enpl gys.a 'ght ed ke%/vvord represent ation for a user's profile,
which i o t han SYkiLe Wabets (Brgar s Bilewsy 19%%erkReniag anaewislomss’ Profieter

to retrieve pa\ﬁ@3dé?ftlfr7e§t|bﬁlbﬂrﬁ§ltesﬂﬁg dbSftes” ANRLLIRES&arRingSEr (@[ of il e
-conprises a nunber of information filtering agents (I FAs), each one
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(usi ng page adcaaegibiMélonyUniogsity ePictshbudgiridier Ootobet.he | FAS can evoI ve over
time, so that 30 the?‘: can ada t nore closely to the user as the user
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about a user iphoRidlffgsl O 427 SREMEFRARENATCHRERAEERN ﬁrﬁh@fa‘i’rnﬁgﬁ? Q)DAI-
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PCTI G BIA / OS(¥o, Mqrereal‘ﬂﬁamaﬂe)chm que |s becom ng nore inportant for sites

to be able Lo & t ndeed Fir Aut.onony. an
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adaption. It simplshneresr ercsﬂlaar Iih Rt Kaakia@ M. pKiakéH, ecofoperdtvarintdintatiofi al
in order to provide 5 services and |nfornat|on of interest to the user.

Al t hough the Spentirdedis Soripesr-¥elRe 1 aW a variety of techniques and
i nformation «SONSRRS (kiR STBNY 98YS! Ry SdiBbndI AnfrARBR mp& A@emﬁeémshhaqr

identifiers in the profile, as a function e context of a‘“user
context1®f a us'gamms aersonanprafifest butematicglbly Riecﬁﬂdmgt‘»eQE'f’HetaTerahd0|nt

content of |nf t| Qn th nt er hat

Cohec10 Ce. o SamErangd on RN Mgl gori AR b S8 121 pladBectibanh know
about wor k Thel agad bNISYEKIBt &) Wabertdex@kopraeei’'s profilehbsd alses ®RuUksl qusdd &6 I N
reducing the volume of information that is _presented to a user. The

Appl i cant ' SUBEEHIANS EPFO TYGIESENPDWERs PaPRT: ADROPSST trateshdle areleyrpgr et Hheed
syst em knowiggestidig tolfeRERr sagendst Ml G seRt %ﬁnf@saa %%.denééve%h' (Q&Slf%ll(:h

as URL of the docunent and keywords indicative of the content of
docunen?Q relrexipethe usefdratieracsowiinglyit Amelbagao(Moukser 199ASISRr mbggllleg ¥ s

user. P of | 85 0m! {ii Ko Ao 0ot eak g 8o DLENE FarRlng! R Sod”
particul ar type Ion orms co orative Ti r|ng
bet ween usensddiong, déthtinteynativenis Cbhfaetremmyohavmrumedélaml CHia hagurestSardinia)

(arrangi ng us rs i nto.groyps JASPER co ar e t he 20, nmet a- i nf t.ion
bet ween gr &BE°GT te‘i 'Hgy"\’?rd rRereReatation oﬁp“??rr'?a@"?f&l%'ntw iglyds gthen

document agohl&dif rreloeeyénio Sgeﬁw Mterh&SBERcRaGTfSes N of®irard Pétﬂéwtplag@s of

rel ating to the identified docunent to other users in groug g .g. via
emai | ) . 2hdntgeast o of UFET- MRakbkaesr s aﬁgewr@fdes@werm@éymn@r@ ph of AnEythatien

as a functi %rlﬂé ?9@# e(iﬂiAé)eegch Bxpgﬁeégl:s\rélﬂrfgr al RIS topf) TSR 640 be

change t he cont hese cat egor
constructed in a number of ways {e.g. through analysis of a user’s hotlist of favourite

web pages; through observation of the user's interaction with their browser (using

page access history logs) etc.} Furthermore the IFAs can evolve over time, so that

30 they can adapt more closely to the user as the user interacts with Amalthaea over
time.

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

demographic information, b} provide personalised services and information from the



25 accordance with detected changes in information type viewed by the user
(e.g. performng a conpari son between keywords stored in respect of one
cont ext ave@ozenpiari ng that to the keywords in docunments be&CHGBIANHED) .
JASPER i s thus concerned with identifying a set of keywords that
characterise a context, for the purposes of information delivery and
identification bet ween groups of users. 30 In the foll ow ng description,
the ternms "interest", "user profile", "i i or mati on source", "context",
"instantiated iLpterest” are us efined as fo] | pws;: WO 02/ A178 4
ML R E g L Gt S R A )
keywor ds  angi/aplcubiongs sbased/|adeddUBireTIV, hmtoabmyrﬁw epenRbaddve Rdvedals HEGeRely .
Commonl y i mages and nusic are ~ acconpani ed by some form of description
e.g. for m@sheurgegredugtguvigh Wil ieppllg sush pdBRtion-he piece reflects Faure's
vi sion of death"

~descri ption, and"ulggﬁ&}yf& ﬁ%ﬁm%ﬁﬁ%ﬂégﬁé}gé@ Q%Sgr Eo“rr[l?iﬁgﬁgbugépﬂ&%%de

| mpr essi 'bn|sew,|cd§eand1)nfo'rmsﬂon f oihtdrest tcn(theualssr oAtehmnghmhlae ws@m&d&scrhedr ed
in respect Bf a user. "l forfrr%l on sourc des an entity that cant ai ns

i nf or mat i 0¥ ¢!5%a® db? DOHRER a”‘fdﬁﬁ ’5‘8 OF IRHESENt AT BIFEYt RKTeMS

describe t herefiptrendrr&igy tie Réywordseior idéhtlierslth MabRMINO0EK a UINdYdA of the
situation (honme, away) and conpany (colleagues). "instantiated interests"

when the stcapiext of atwﬁefu'sreﬁ CRAEXH O R WIREALiF MOMment e tidinegdly getarminassibe | s
instanti at edys 489 Gontel® o\"%ﬁ‘Brﬁ&ndrﬁﬁ'@t i bxeﬁi\térgstbﬁ) WRrideP Qe ?llltnathﬂaﬁve3§91 ke

context is Instantiated to work Interests are then filtere
accordi hg tegt ifea ussrt ieanvoekiregl theonthexusea sl likdhe $e vartteodgatosv abeutr afogk relaketo

as instantiated. inte 15 According to a first aspect of esent
Cventi on HEREH o] G BIeRT RN on i o Araa PRIE] RS Stn o F SIS UG APLERS B
accordanceimtrha@orsﬂmtegbrdggﬁ{eartocg ugé}terest to a user, the subject matter
of interest bei ng_ol dentifiable by a uraI ity of sets of subj ect-rel at ed

data, each set hd¥PndPRHCIHE RAPHN Iea{ﬁD oFasec ool X2494P)20e3mtiegnat he
set is of sB*tWa?éBa%?i t%té’rﬁerkno{/vlﬂe a@EBHQd" R8I Dnt euRiRPStdEs (Inkta-
tracking the state of the user ent| ying one€ or nore user contexts

from t htb t infokeatian, sueh asi URD of Ghaadomgerv;tarideleﬂytwwdsrm@eﬁts/eoﬁ the content of
betveon at aeroBNe APAPAdo BRAMILA RubieBh T SR 22 SERR AR wieror
context, (ipvgfilgecbenpiising keyliosds tat intfiedteahe tMerety slegsdraatgartibulahéypes of
sel ected sets of subj ect rel ated data, and
information, and performs collaborative filtering between users to identify users that
may have overlapping interests (arranging users into groups). JASPER compares the
20 meta-information between groups of users, and, if one user in group A has identified
a document as being relevant to him, JASPER passes the meta-information relating to
the identified document to other users in group A (e.g. via email). The user profile
can be arranged to store keywords in categories, as a function of context (e.g. types
of work, leisure), and JASPER can change the content of these categories in
25 accordance with detected changes in information type viewed by the user (e.g.
performing a comparison between keywords stored in respect of one context and
comparing that to the keywords in documents being viewed). JASPER is thus
concerned with identifying a set of keywords that characterise a context, for the
purposes of information delivery and identification between groups of users.
. 30
In the following description, the terms “interest”, “user profile”, “information

” " n iy

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



fv) transmtting said list to a termnal associated with said user so as to
allow said user to select an information source of interest and thereby to
access | WQ@PMakIT®HN 30 from sai d source. The predet erm nedPECEIGRIGHSHI p

bet ween at | east some of the identified contexts and said indication of
context includes a correspondence therebetween, WO 112/ A 178 5
PCT/@&BI11/11;1) 7~ which, in one enbodinenj, neans that the identified user
context is the same as the indication of context assigned to sets of

L e F o SRRSOl R ISR TR Uhtd 3 BsPd et drt RoRborsb Adfor’ H3les

profiles"”, from V\/mc t he system can select as function of t r's

| ocat i on. &hd&rirsusiabbataate Belprgsedta‘tiverdna stlbjeenﬁbmjnmmysnmégasmcbmserme
JJnvention, where a profi i,sing. the sefs of .syhject-related is
cosenti ol | FORRERTPRA e FERPT yescHbsle e Bt BuE arhE'a BidiFh; gt tn

context. Emigedi, wh8tmedt rdfh:ets Ry@Rtd ORidNAYE deae” At &tk agee OkePvbrRIBUSRAN be
.amount of duplication: is likely that an interest could be rel evant to a

nunber oF extragignl fspgth emswiwwg\ fahe usednigl desailphen doteesst: (R@mdor thepsubject
‘weekend'  gnad RURRAist BB |f there were 'n' profiles the systemhas to
replicate eac ?1 interest into each context where it was relevant. In

enbodi ment Susér proélel’ ivdudésoond biemere mterabis scmed"lprrespdce bf aaurs@r.r el evance of
each |ntere,st on the profjle rrent contex a context o
Chtorest | 1 BTRSTRACEPUr e e LB 2 SoBt YR oAt e Rayioh, 3 EFIEUNRE. |seq
15 to eit hebo@tbxﬂeﬁicdﬁje‘éh@bﬂ%@énthhﬁn:% i @sslcribd @hé GufentisRAus of Gatfier- e.g.
information for this context or b) used to weight the information returned.

Thi s wel §hstatg (work migrmit v aierelhance Wav aﬁﬁﬁpmanvéc%@aea?med as a
function Of”lﬁs%t%‘?émmt@%s{sal \ﬁH@ﬁ‘Qﬁe sfg?ﬁ@ of the BsMSKds BedPTRnGREd, 0k context

swi mmi ng may be considered highly relevant to the user, and I nformation
rel ati ng t oftthe usen erlesuanﬂateslvw Avd. rthe iuser isudenifisidet be wmblng@{:o hoime, Ise thest .

a1 “so t hphford ETtal AR A oo nlk R [Rr08 pRSHER ThoRe SbRUR 37 vhc

list. The fWaashtidigd sbatext IahH thesd m&Ssﬂshﬁe pdfeped @b as Arsthniatlid hfteidsts.
| ocation_of a user by receipt of tracking information for the user, and

conparih@ the tracking information with predeterm ned | ocation information

in accordance w ?ﬁh:cgfcﬁﬁi&tf%r H‘ﬂ%f’ a%bbétebi‘ %heté}ésé}{teﬂ%ﬁﬁéﬂ r{ﬁS’re' RCBIdVRIEd a

information - defining at |east hone" context a context, and
t he predet methn@dofmelemmganmfarmnmru@png:eeolndatzqomd@dsewmen sutaeqtr m@kneng:f

i nformati Orﬂwtgpe%t ttha BE&‘?%S%%I%%Q matter of interest being identifiable by a plurality of

sets of subject-related data, each set having an indication of at least one context in
20 which the set is of interest to the user, the method comprising the steps of
(i) tracking the state of the user,
(ii) identifying one or more user contexts from the tracked state,
(i) selecting at least some sets of subject-related data in accordance with a
predetermined relationship between at least some of the identified contexts and
25 said indication of context,
{iv) generating a list of information sources based on the selected sets of subject-
related data, and
(v) transmitting said list to a terminal associated with said user so as to allow said
user to select an information source of interest and thereby to access information
30 from said source.
The predetermined relationship between at least some of the identified

contexts and said indication of context includes a correspondence therebetween,




| ocation information. WO (12/-41178 6 PCT/ GB(11/ Ca07~ Preferably the
tracking step (ii) further includes receiving schedule information for the
user frowaorenpdral schedule, and the predeterm ned crit @CTEGRKBAITHN t he
conparing step further includes conditions relating to schedule
information. In addition, the tracking step (ii) may include receiving
inputs fromat 5 |least one of a position @etector, an accel eration
detector, stress detecting neans, a tenperature detector, light |eve

det ect {19 THARS. 1n o0 bAIntdht InBaROA: APRRNuAL LG LINBRL 8fe LhRESs! e

provi ded a met ho retrieving rnformation 1 n respec ubject matter of
i nt er est t dndicat®er ofocorithet dssigredab skl of sukita-relfatéechdataser, and of

.presenting the retrieved information to the user via a term nal, where the
presentation of information includes creating a viewabl e page conprising at

| east sone of th&nor ispsteshs GfildenRiplRality Tovestabt adet PedIESS fidie whieRhef
(i) selecting information sources according to the nmethod described 15
above, (9i)systeguhrnisalect pe a Binetiay &ff thetsemmiacatonnThisdssyhstaatially; different

predeterm dierﬁﬁd&i:%%h?s ofilthd gjggéen?rlﬁvéﬁtioW{“v%brE lpm(?, \%@hﬁ%ﬁ%%et s G

and (iii) storing the organi I nformation, suc i ewabl e page
i s creat edsubjesetatated odataf is adsdestialyedenardtedntdyramicaly?) based i v déble iuser’s

accordance.wi th displa abj.lities of the termnal, Further aspect
Foaourancs idbred et ERERlmebls S e Bt alf the pdvanBhe B Fdiset e
foll ow ng Gasdunt R Ubliehtigh: &t e riesly eriosh Bisst @ouldBe irBéelti tdNa NdfiLeh of

refers to the acconpanying drawi ngs, in which 25 Figure 1 is a schematic
di agr and 9 | [cg8texas i(myineMings efs pxaanple gnight £R¥PoriomMe’ay Blayof 'vieekghdruAne £VEBNs
syst em accoping 1} hd8awbmVAN bidiles fHetyerd Has 8 (2plRaRBIaaEN Riigfek: Hradlh
showi ng conponents of an information provider according to the present

i nvent i on; cbntaxt evBeresit avas haawdntc Ihleodlodinents soh tteoinivagtiore dimegefipronly one
generating ,actiaogns by = 30 a tus of the

y rofiler form 't .of the appar
o or ot 1 o PRI o teTeyaRed ¥ R e Ry fF 2PSFie 48 sne SR RBP PR afto &
di agr am sheehtuxt % titderat, istjomiputb® Phee@vaXxte AEtes HtBle8 ) taTERNSorftextis @egar t
of the apparatus of the information provider shown in Figure 2; @ WO
| 12/ - 41158 to epsher aipfecide wyhprher the interest should be used to gather information for this
context or b) used to weight the information returned.
This weighting of information enables information to be ranked as a function
of the computed relevance. Thus, in a user's home context, swimming may be
considered highly relevant to the user, and information relating to the interest
20 swimming is thus pushed to the top of the list. Conversely, in a work context,
swimming may not be considered relevant at all, so that the swimming information

would be pushed to be bottom of the list.

The tracking step (i) includes the steps of:
25 tracking the location of a user by receipt of tracking information for the user,
and
comparing the tracking information with predetermined location information
in accordance with predetermined criteria, the predetermined location information
defining at least a “home” context and a “work” context, and the predetermined
30 criteria including conditions between the tracking information and the predetermined

location information.




Figure 5 is a schematic flow di agram showi ng steps involved in determ ning
a user's context according to the present invention; Figure 5b is a
schemat i VOWYEW 78I agr am showi ng further external inputs t&CTHBMGMdxt
determ ning neans shown in Figure 4; 5 Figure 6 is a schematic flow di agram
showi ng steps carried out by second retrieving neans formng part of the
apparatus of the information provider sh in Figure 2; Figure 7 is a
schemati c bl ock di agram showi ng the second retrieving neans of the

i nformation provider of Figure g@gr ting MAEP,a nitoring nmeans

conponent ;
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(i) organising the retrieved information in accordance with predetermined
criteria, at least one of which includes a state of the user, and
(iii) storing the organised information,
such that when a viewable page is created, a selection of said stored information is

retrieved in accordance with display capabilities of the terminal.

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

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

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

Figure 3 is a schematic block diagram showing means for generating actions by
a profiler forming part of the apparatus of the information provider shown in Figure 2;

Figure 4 is a schematic block diagram showing external inputs to a context
determining means forming part of the apparatus of the information provider shown in

Figure 2;
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firstly the vol une of

8 PCT/GBA /0507-4 within the sane general area. Thus, the networks N 1-N4
are capable of delivering data at different rates to the various termnals
T1-T3: | oMO$pé”HA8 data via the PLMN N4, higher speed data WPCA/GBE/OPEIN N 1,
and yet higher speed data via the SDN N2 or LAN N3. 5 Information sources,
hel d for exanple on servers IS 1-1S4, are distributed throughout the
networks N1-N4. Only four servers are shoyvn however other distributions
are envi saged. The user Ul nay wi sh to reteive pertinent informati on from

Embod ment. The oD B sEreger pladfa SR8y ARReNtlesly Be Ry -

content of usefoeomiekDacdohdihg ité t pieséraringdntion; t he user U 1 at a nmonent in

time, e.g. if auser U1l is at work then the user hs Iikelé to want to

know about work Uz &8 I R hegiatic bigek q’iwfﬁﬁhﬁhwnpéue PleGHPINSLiPYIRto the
presented %6[%&&@H@fbrﬁwﬁnﬁ¢ﬁ1e9ﬁ§5h§wﬁ@ﬂ?%&¥e 4it achieves 15 three things:

ormation presénted to the user U1l is reduced,
secondl yot he usefFigises isod dehematio ftmmt@@ﬁgrwf shomeng stieps pdrsiedreut dry serond s
not rel evan hi re nte r 1S n ' ted
by infor mat tgt{)'%‘('l'{’ﬁ elnss ﬁ)?t% nrgeﬁer&/a t F garh%fa;samﬁér g’ié'ﬁ% 'rﬁoﬂﬁ%&'{. Biotv |e§q°.¥1 ?1%';”2' ore
conveni ent Fgurétter information as a function of a user's context in order
to reduce the volume of information that is not 20 relevant to the user.

Referring to Fi gii®ire/ igd sheeaticdiackstiagra@ shoydng F'b?tse%ﬁ‘pdﬁtrieg'”géﬁ%?r!i‘lq y
referred t Qhé‘ﬁwfbﬂrﬁéﬁdﬁ%rb@u@epépﬁbgﬁerz £8QpelatingQfAk @nGitdridgTheas dodnpoHeft;
information provider 200 essentially conprises a profiler 201 for

gener at1@gaadprofile conprising interests of a user, interfacing neans 203
for interfaci ng W t e 0 f

i nformation sour ce&sJ?estgc])?se %chheglea?ge@agggggna\’% b Sér e'?%tl ]lé)\?'g%eﬁ%tt nog

for retri evwdritoring oneamisi cdmponeaiccor dance Wt h the context of a user. The
conponents of the information provider 200 are described in greater detail
bel ow, but in overview, the profiler 201 receives interests information
fromthe _ ARrHeRr. Vvia interfacing nmeans 203, and generates a personal
profile, which s stored in profile database DB 1, for the user. The

i nt eres18 conpri fefieyring o Fiovte eatithe xetnemab&enelet@e@pmwmmmwveomﬂent of
hone/ awnay, r ki pl I

PCT] GaoL! o e Y Elyebsp CNAE bl 14l £ eonal thesf pddtad{ v cared by
above, i ndekeusenfamdnaicboipusd werkstasibarg urmlmmeg eehsdérﬁl ThSANorlEmtuoetTta Bval
engi ne 207 co |ses qnt ext - det ey ni ni n%y ? %ﬁr retrieving nmeans
211 and sed®PR} kY 1P &% 'ACALRE sATe Sstanqe, Ay aY, {rogkt g means 5 209

recei ves infor matinanwbA@BtRKIEY MAthiS eadeCESmpRdeatd I&at Qreﬁ hRtwe’kr (LWN} serner,d.
the location of the user, the tine of day, and one or nore inputs froma

diary, #@ormonneatad toéurthen terminals (Qrieons é'FOVMP T4 at diffeeantidipdances o thegyser.
retrieving N%a&%dﬁﬁc&.oh%ﬁﬁ 'tl?é]?gr%u%qifn?h&'sea\f@ al (U TRk 'dﬁﬁbréﬁtodt}n‘i.hemesﬁ&%“a'
ate yt

profile gener e profi such that, once t cont ext
det er m ni nghaeeeis f@M8ing garidetfedifiensd mdt@nabnerrkaGaldtotghesqm|or allhmay ibest

retrieving neans 211 ca trie sts, relatin a text e
second r et FPRINGY '?%jn‘ﬁg Sttahg i RREO ANREE di th’t %&8&?*‘? FRYFD Q/% by
the first mznsﬁwm\gomr&n?e]mmmqwm tehﬁmalrmtem Bandeatosd tHabtiandatabase

retrieve information _sources corres ond to those querjes., Essentially,
t he i nf &P m#ersrs PBAv P&y corish be degst thaf ppreectd kAN NS viarig &
and/ or dat qn?] w,&hegqume&,tgge(nbp%@n)to determ ne and instantiate a
cont ext of e user. Once the context has been instantiated, interests

relating to the iAgublic |sattl'e:beddnteehoneahetwerentﬂsﬂi\led\l1 an dntersioonented omith an
retrieved i.n res s nts r e,t
JRGBEREE Senfen SRR rabEORS 8o RECUFTR o Bhly BT &R 1B
t he user au.tt@n’wttiloaalldvyttmmgeeemee),laﬁdo‘sm:ahnen*tedt Riatan ISDmmmrmmerraihel T®, dnds
current _context. Advantages of enbo dpgg ts of the present inventi Oned'i ncl ude

a decoupfi dgnee @ dogal grear PR ark N rfd ¢ lapdenobile Getwqrii(REMNG fe-gr 8

determ ne cQRigible &gRaHeBat ﬁetWork)kﬁMlé‘H@rméc@éﬁ Giah éﬁ&@%m@t@th‘mﬂ@ N1
cont ext whet her or not they are gt onto a termnal, making use of

i nputs suctenddSPHJYE | quﬁzféﬂqti'gahé hedLMbipsp\jdes a Pico cell in the environment of

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



25 entries, weather reports etc to determne the context. In fact context
Is continually nonitored without requiring any explicit interaction with

t he user WEQ#HE@% advant ages i ncl ude ranki ng of retrievedPCRfEBOAI7dN i n
accordance with the determ ned context. For exanple, when information is
retrieved in respect of all of the user's interests, the attribute

I nformation tagged to the user's i nterestg in 30 conbination with the
user's nost recently instantiated context®is used to organise the retrieved

i nf tion . tatiop t | di tlist of
|t or mat | oeS0 % SETRaEnpELated. TP 1BE nei ot RORTGRS hivatief delytng e’
i nformati ot different Y¥ed 26-thd Wabiod§ tEnAEBOH PS0i6w lspédd Quedvianther PN a4,

.corresponding to interests having attributes that match the nost recently
i nstanti at éEngL%ﬁP%& dataevip thec BTN 1 [ped tvsh higihet sreeslista Viasthe IRY: M@ or LAN
advant age iz the ability of enbodinents to instantiate the context with
-future contexts, so that, for exanple, the user can view interests that are
5 rel evamt to hi dnfeeektiond souees. hehk férolekampleg omnosdoeets ebSdAlPhe aré | distribateds

the functiqpal i and advant.ag e di pents: Assune that the user has a
user prof i tBravibv e HAFARHET RO, 0L BEF SR otE, A o boms P ctbire
(Vork) WAP distfibitions! &rg)envisaiged.e Fapuse Ustiay WISk ko Yoéewd peflinehBmIs@idtion
(Work, Hone) Television listings (Hone, Play) 15 Birdwatching (Play) Eating
out (expendiaeappeppl the injgrmedigp sarices insthg §¥st&R- United (Pl ay) Tattingstone
Wiite Horse (Play, Hone) 20 At 08: 00, while en route for work, the user Ul
receives an SMs alert informing himof |ocal traffic delays around

Mar t | eshamOvEndewsHran kmbedimenhe report, continues to work and gets stuck
inatraffic jam,,Bored he user U ecides to |look at the news avail gble
fromthe infor nat-ﬁhgncﬁ?%% a‘gfr azﬁﬁeromh??gWPaﬁWHH@.esTﬂ‘é’ Q4R agg, gpivient ot

t hrough t henfoh@atibn siatdelof eerREt By tIFLGSIA T 68 b inforthB®t IFRANS, L4 3ifantkefKE 25

those interests that he wants to read later. By default the user U 1 was
shown wor k 3t gV arketdrenriheruser U1 iselialis &0 vt dknpuy sbaihivegk related intrsestad If

det er m ned j{{aemBf&] isSc8RbAeEd 4y Bes¥iteli-actOMRY o G PEdhtbkiN fSadifleves

Lei sure-related 1 nterests.
15 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 distracted by information that is not

relevant to his present context. It is therefore convenient to filter information as a

function of a user’s context in order to reduce the volume of information that is not
20 relevant to the user.

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

25 generator 205 for indexing information sources stored on servers IS1 - 1S4, and
retrieval engine 207 for retrieving information in accordance with the context of a
user.

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

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

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



The user U 1 has a neeting scheduled with a Venture Capitalist for 09:00.
The user U 1 has set a high preference value for information relating to

t he Vent W@ 03@11Ghpitalist interest, so the shortlist incl REFEGBNSHat i on
relating to Venture Capitalist at the top of the list. Fortunately a
description of a news article relating to Venture Capitalists appears on
the shortlist, and the user U1l is able ttir’) view the article prior to his
09: 00 neeti ng. WO 02/.11178 11 PCTIGBIIY/ 0507~ Later in the day, while at

activi i eocorfat bl e §odh TRESnHRE oehrabl %5« Ab "SRl ffuelit JHEUnS

i s present esfonnblioriselees ktcitd oh setwi® IS NM84udi ng TV programes for that
.eveni ng, news about his football team and notice of the next 5 Bird

wat chi ng convent i Thg. reafieyah engine €Rd, CemBrigse FoIext-getermning mMgans. 289 ofirsthe
user' s ba”'?%ﬂ?@vﬂ@érﬂbéﬁs zwearmédoherrea% A@aaegﬁgcwde@oﬁfwafe%ﬁﬁﬁ.n Means

-l ocati ons of NatWest cash nachi nes, fromthe user's notorised transport
interestd ta09 mocfvielsenfczrmlatlhasfmmcwidml &nuicas geledingitn ﬂmc@ﬁqrdm; -of.Ppetheol

Cso i nthi SEREBRta Conl i ik Sreid Snafs PRRECRAs ol tRnh R ©

means 209 dghiek rfhélefbnté)ﬁtoftfﬁé g<uit @K tis altdrinindds hel BrsAualieaind Meays 2dndis
based on the user's deternined |ocation by tracking, device, the secon
retrievi ng aW@Rged 3@ Fetriave; igfrBation Jirom: thenpeteenal Inreiie 3rneried Ry Fhepprofiler
expensi ve rest ayrRRhs, ohak Yﬁé&orﬁ@ﬁpd&@hﬂ%ﬁwg@ﬂgar&e‘QOQ|ha§td@EérF?ﬂ$eaa{h%LMtext
Norwi ch. 15 Profiler 201 The information provider 200 has a predeterm ned,
finite hAnwdrthef usant éhedfirst fretoimvingi mikanht2drlesans rakicyeiintesestod nelatiagutee thayl
can be sel ect hese inte hi n_t.he f 0 n h e
st of car@yitele Sepor REREIy tifahe 8 tefs P Rt DRBSIRINH

honme, busi ngsthe ffigdtstbt@eviighears, 2¢hubﬁqeém7 the Mdegegeneeatdr mndo\eﬂieve
hol i day destination, business trip, famly hones etc. There is a "naster
copy” of gdMeFmptionERYISEs SOMaRRANINgG © thoseMeBMefect ed via connectors as an

acyclic graph. ThesoRsGT t&OMolmafdrPbrslidd focﬂ@é&lmembaw foloh&%r FRore

profil e database DBI. Each of the interests (of type general or |ocation)
has oneldr sepserspamdief idatal lkelyt\mramgl udest the énpugsoo dewedmine land hiestantietee ot |

and fhese kexyolds AL Sl nd af..cdor,vgemas 4% RLAhlbRadHaRese rePa%fng‘éed

to their resp ive i eéywords are” use rleva

i nf or mat i onngtahatadtcdnextherelisientifiel atels infoldeationnismetdeveel ini tespadtes) thdsech

i nterest has a uni q@% identifier g g% and t he onn ctors,in 30 the ac cI|c
P Rt T

graph |ink Intgresteskrabpdimante arq 98 q A¥namicpis LpAatssands NREAniete gru

interest | SoRtextC9éreBRIdiskrif@RABAGE 1QBr WhHdrhatRbIE rebdiV &Y GFbAMAYGHh hhdtkrd
to that interest such that, for exanple, interest 11 inherits a

pr edet e2®i repgroniistRfo bis %mﬁégfﬁﬁom its parent and child interests). VO
02/'A 178 12 PCT/ %’Iﬁyﬁé of e, dHiREhtsCt t%g;prb&n \?erﬁgiﬁq iﬁcﬁu&eegﬁfe}éguélﬁée&fes'[

|nforrrat|onfro r An 0 generate profile at conpri ses
user's int eroesebe emch keytions def reelwsier nay o térhdse imtoedasits . ddtesmipeotohtext.201

can al so | ntify interes in accordance t redefin rules
S Bl 1 oi ¢ Drodmedis S aimarsiri e detelshpd B ReeR sprient WheRBE ned ey

and/ or phr a&gged Jsvr&b Akl MR galdev@f inputshficHSRI lo6atidh BaEGHG deWdes, adiggn
the profiler 201 attenpts to find interests within the master copy that

match t B8 iabiRs, Weather FRRFipeaicsiodeiRige the cogieXtn E?&yamaegr'aﬁﬁnwwa'u
mat ch bet V‘Prﬁg?&J?Sd U 388LitiNG ah@%??lg:r?‘tt |$|EceC;9 Whth tHe8gr VORDNET,  a

| exi cal 10 reference system or sim roaden the search. If the
profiler 201 canrforthepcatventages include ranking of retrieved information in accordance

with the determined context. For example, when information is retrieved in respect of
all of the user’s interests, the attribute information tagged to the user’s interests in
30 combination with the user's most recently instantiated context is used to organise
the retrieved information for presentation to the user. In one embodiment a shortlist

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



an interest that matches the input, the user U1 can navigate through the
interests and select interests manually. The profiler 201 can additionally
co- oper aveOW/#h7&% parser knot shown) in order to transl at ECTKSBRM{IEHed
keywor ds and/ or phrases into one or nore 15 predeterm ned interests; many
known systens could be adapted to parse input and translate the parsed
input into a format understood by the prgBi |l er 201. In addition, users can
access their profile at all tinmes. Thus user is abI e to viewtheir
profile, viewtheir ant i at ed cont ext e i

profile, aﬁﬁtrﬁeﬁﬁ‘géﬂf(’{@a{ 'R ?oﬁ?eSP%é)P%ntos%?rg&s gt"?o ? hét %'?%‘te i on
i n respect méstabcdritly inblaptiatddscdntedthee plaekt ot thétmi bEiHe §mﬂ'tlfst.catl on of
.profile: The profiler 201 can include one or pnore rules that inter-relate

interests, such tHWtherradyantagssis the; ability leemRpdimentt &p dasgtantiaig fhy qeetexty 1
has inter e%lthb‘fufJFer:otntE&tg5 Brﬂ'Ia'tl ?Jr &mpit] Lth@%@%tahcﬁhbv%dt@r‘ébféd%at are
-interest Bin the user's profil | es can al so be based on information
retrieved bglevdrg torhis Mre@kelzd)mlahsom ot her users and/or external sources. The
| atter can be particularly useful for providing service-related information
to users - e.g. if one of the information sources ISl - 1S4 includes

i nformati orrhe 38dw@hgt Wigkdd dankse illlstrdtas othaafurdtiopaity ded 200artaged hodf
potential to deliver bankrelated infornmation to a user. However, in order
to deliver eFHAdIP®MEt ed i nformation that is relevant to the user, the

i nformati OrAa%Fh\é' fﬂs{ u?eoé?sé?%gsa bSor ROl m&unmn@wf&lml#@ %&ts%f%nmést@n
account with. Cearly the user U1 could explicitly enter th WO 02/ A
178 13 PTT/NGBditelntada€t7tWonkf or mat i on, but it woul d be far m)re convenient to
t he user UJWAi, iE i,lnffr mat i on coul d be retrieved without having to

i nvol ve the use ar ectly. To this end the profiler 201 can be further
arranged t o/ehdure®dpidaistel (Workeb browsers (not shown), one | ocated on each
termnal T1, T2, T4 used hy the user U1l. In particular the 5 profiler 201
coul d downINiigrised traasrert {\¥orkudiamele tracking, on the hard di sk drive of
the term n%@\,,sTgn listhhgs IftondsS Fi4Y)Ng the user U 1 banks "on-fine", the URL
of the user's bank coq d be accessible to the downl oaded softvvare and from
thi s t h&b pBifdwasehing1Pledh retri eve the nane of the bank, and add this to

t he user prgf.ile | abase DBL1. Alternatlvely, if the
profiler d:‘%' ua@e)éoe%s e(} b%”l ﬁpﬁj%t’ 10 information irk respect third party
services aer;b&rallsystaffacmwﬂebyPlbh)e user, the profiler 201 can be arranged
to request ank detajl s fromtE bj II| g systemrelating to the third
party. The tam"?th?}?aﬁW te ersk (EGYi Iocat ed on one of the networks N 1 -
NA. The user U 1l can override any interests that have been inferred
inplicitly. 15 The profiler 201 is arranged to tag a context type to each

i nteres€0 In one AfnB8Grenthilet e rewteefrsr Wosk.othec ghcekh! seeeivhssani g, alert
nanmel y stat t

cat egories rﬁ'i’!t)\?/rti,“gltgs\/\']/c‘)'Frtj@]t ot Fsr% ‘g'tce@eg%‘flst %)?t[m ﬁqgérﬂgr Eﬁ@ﬁay,lﬁﬂ%@s{tl&? G%Fﬁ%n
cont ext has:ohuneesatujwnlaynd @etﬂastuehhm)dnnaéﬁc:jarﬁOchd thec bsetdl Uide€ides i laokpes

i ny snnytt 1F AP el SRATTS RED I oreRaro i 20Ph binhB Hone. The user

veekday/ wegirilig @réughl iife skbhliaddeRrkersdn byOsHcBnaRBtrRSirR} endaat2 8 ke marks
contexts are possible. For each category of context, sone interests may be

t agged @Pt ftheea interepissthat hgrwanipiteead later. By dedauit thelumeéqurﬁf@wsw&dw n
conput ers fraete\éb.n'feram bb&¥us gttrm%&%etér hﬁmﬁ@% io@ﬁa&g% F'rH%H ﬁree&&ers

explicitly or 1nplicitly, and each interest e tagge a def aul

context typenteydowywork. dthyvea@s.l hgre are Im@grteéetsﬂrﬂellqedmteretm ween a

context and an i er est | ue
T 8 U7 a8 L RIsha F2Fa 0 ST 2, SLu R BBk isHi b 08,06

.between -1 and + S vvelg d va ue in ort

context is The aderiunt theé‘sbt aFiGightd’néfeﬁ&tfcé&fﬂlu@fﬁ?ddfdi‘ﬁﬂ'tlonablatlﬁgl’tbahbS/emlt@'e
expressed as pairs - and a weighting of -1 indicates

Wor
.wei ghti B9 t‘ARipligt 'ﬁEﬂ*’RS"t fﬁethérﬁﬂmﬂ“it inﬁmdeat"éf@r%ﬂ'@m'ﬂfg'q Seaturg Gapitalise:

at the top of the list. Fortunately a description of a news article relating to Venture
Capitalists appears on the shortlist, and the user U1 is able to view the article prior to

his 09:00 meeting.
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-descrl bed in detail below, the contexts) of a user is/are identified, a
"user cont Bwd Batghjraceonweatiobe creat ed, which describes the current
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dynam cal ly created using country/countyl place retrieved fromthe master
copy. |hPerests can additionally be stored with attributes such as stock

val ue and lﬁ?gﬁy%" Setting the stock value attribute indicates that the

user U1l i ted in 5 stock values in respect of a particular
interest (e.g. i ﬁtrmnamrrrmpnbnmadeomhys a pfseddterginedefihioe atmbar af tmérlasntse
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profiler 201 can.als ush esti,o out to.s est
"t erests to tne NGRS A RUSTGSRG v Ronets'dBisr e Nt diceiterdhppetedd 92
predet er m nRAnstors aé A6l dedelid GRIphC The Mha¥téd Edlsy Isrhftafdmhl #Hatabbsdgdle intHehe
i nterest acyclic %raph information fromthe system adm nistrator, and
f eedbackbf rspiilerfiataase DB1. Each of the interests (of type general or location) has one or
more predefined keywords that are associated with the interest, and these keywords
are also stored within the profile database DB1, linked to their respective interest,
(The keywords are used for retrieval of information relevant to the user, as described
in more detail later). Each interest has a unique identifier (ID), and the connectors in
30 the acyclic graph link interests together {so that the inclusion of keywords for an
interest is at least partly dependent on which other interests are linked to that
interest such that, for example, interest I1 inherits a predetermined number of

keywords from its parent and child interests).




U1l The profiler 201 nonitors the user's response to the questions, and
nodi fies the 20 rules in accordance with the response. Referring to Figure
3, the prwbiok/er17201 therefore additionally conprises prof iPCT/GRUIFEr 301
for receiving information froma variety of inputs 302 (e.g. output of

col | aborative filtering, changes to systeminterests etc., or feedback from
the user U1l ) and creating actions 305 Hgsed on these inputs 302. The

i nputs nmay be 25 acconpani ed by conditio such as tine to push information
to the user U1, priority status relating to type of interests etc. The
profile nodifier T3@lprhfiler 203 ds arrapged pr eagetverinienest infosmatien frignt theowser agdd
based on the n [ f the | d i b ts
one-of "t he pARElE L s AL bbrBRtes e S8E7 EIRERID Snb B AE Tetaf0 FE

| i st incl udroseupéresty. eFraCpioditer f20MC tawratso, imylicitly ideatifydintertests3id accordance
functionality to activate suggestions and questions to pronpt the user U1
W th (qual iW'i/féB’Wf'aﬁ‘éé‘t"P%n type), and "system functions" in respect of
interests, MBKGPHIdMelidRBntd¥prbMBCtional ity to add new interests, delete
referred interests, nodify referred interests etc. The "user interaction
functions" incl ude usesham@xplidgidy nenutonords and/propbses thatgarparepresentative of
PCT/ GB( 111 (] SO7.t _the er_via interfaci a , ]

i th quest 18R ope ErTay iy Bubdl fie SRR REWRatRh « R laRE, baHRGRe .
etc., and deidtyectqsy timttrhgtchste inputaThridesioes vedrbhingehprugbrtheyacetlid baph
request. The "system functions” include effecting a chan t ored
user's proflPl 8 MatghPetyyeendhe oyt end Fi'?tﬁretﬂts'tprPgsﬁllVo'f'?'PgsNég?ﬁiEi' g lexical

i 11 ustr ahedeidhorddacsyfsRbrhOBt BoniRX HWPhBaddN thEEIrERL If Hhe ipfo@s 361 chAndthBcate
profile nodifier 301 as a result of collaborative filtering of interests
bet ween useansintéfhst thasfmbshaedhé iirput3die pseratéscan Bayjgrist theeugictheointgess

t he suggestian being t hat newlilnterest 11 shoul d be added to the user's
profile, arfd sr?e(f’élﬁ'gtgretsﬁ%"}aﬁygryést is a newinterest, profile nodifier 301
10 assigns a condiHel profdér LOW qani additigndll9 tdiepsrdggedtt anparsére (ro gdesiri)oin

action 305 is then pushed to the user U 1l. Typically a newinterest wll
al so be tadye¥ Pt Hranstete the »entefedh keywordshe W%a‘é@'aiﬁfs HEEP & Y Je¥F U

1 readsyg” \eﬁe{n&bnﬁmgbaﬁt_evéyfs;mn{a%nb%eémérﬁ@ colicPBE iaB8pRdN@Vhdrsd fHstanki7
to your profile. This wll have the effect of returning stories like Story
|, Story2, tBinstays the pevset dnpusiinto « éormat aadelsvoqdoby the Pipfidri 3@ Pl ease
answer Yes, No, I'll . try it for a week" Profile i.fier i |
operable to receil(}eadldét% 6ig8S oMY %tﬁes"e rc{ff'el?{nfg? t'tn#legs' lﬁ‘g'r% asesiegéfgbl'?ﬁg
option "I Iiewrtheirt piodile, aviareheir hstErRREGE cbAtex€Ninake ¢Humgps afifebey rodibeirer
301, which identifies the type of feedback, stores the nessage.and creates
a timer corfiPligoand ingesdocthedpfosmation SgUrces USPY iptetrisye IREmaual} In \e8R¢Hck .
Once t hgg2QhtihBBhteRats e GidfilePr of il e nodifier 301 generates a feedback
action 305 for feedback, kills the timer and del etes the nessage fromthe
profile nodifier 301. The nmessage pushed to the user reads: "Last week RF
suggested the,. it I st 17 to your profile. Wuld you like to
keep this (!Wgﬁg'egl’%ﬁ%tggs%ﬁarﬁé{%ér Yes or No (If you answer No you will
revert back to yoiite profiemad1sedrt incgsid” odderfreedbadks fthamirttererelsse intgrebsts, s

received by profile.nodifier 301, ich ideptifies t e .of edback. |If
the f eedbac‘wcf‘ ﬁLthégteﬁea%i/'\hE 'Qiéﬂd\ﬁwﬂ%'ﬁtafeﬁhg PR Uiﬁfg? ] f“é?"ﬁe%e;?ége %‘c‘?ﬁeon
305 is ggneiratiigr 20as@ll attohitRicais iR delinedrb &S iRkle LBE SBrdiN@f RUIEs t&n also
nodi fied as descri bed above. Qther inputs 302 include system adm nistrator

i nputs - e.lyp based arsiaformatiosHetiieyed &y ghe SrefdercdC1 froppaihies users ander exkanef
car that t edsgr Ul drives. The profile nodifier 301 further includes
means for storing feedback (not shown) fromthe user U 1, in particular
.mai ntai ning |istsThef latter eaeddesparticwhilg lusetuk farsproviding service-related information

to users - e.g. if one of the information sources IS1 - 1S4 includes information
30 relating to banks, the information provider 200 has the potential to deliver bank-
related information to a user. However, in order to deliver bank-related information
that is relevant to the user, the information provider 200 needs to know which bank

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



WO 02/-41178 17 PCT/ GB(11/(1~07-1 Ul is not interested (on a list of

del eted interests). Thus whenever an input 302 is received in respect of a
new i nt e’ve@U2/47®fi |l e nodi fier 301 conpares the new int er ®ST/GBURLISATHe | i St
of deleted interests (and does not create an action in respect of deleted
interests). In addition to strict conparison between incom ng inputs 302
and deleted 5 interests, the profile nodijki er 301 can access the | exicon
WORDNET, or sinilar in respect of the interests on the deleted |ist,

conpari ng n u th ter identified,b DNET U|valent
to del eted "i‘ gg‘?’sé‘ﬂl Ht‘@?‘l"ﬂ%%’n‘@ﬁ%cmn It\éﬁ?f%@fﬁé ﬁ'etbl?s'“ §‘at'°"
controls tft@u&pﬁavratrre%uqm.t@éuﬂ RAVIRATRS [iVbIPE tME Rl DA HsdyW Th a1 ehBehe
information provider 200. As shown in Figure 1, the user U1l can, for

exanpl e, cdnptiar 28ilecan be furiker afanasdttoore- pperatadwiithygeb | krewserd (oAt seewhhal

T3 via any e hree g 1 2728 1K e, I 1
-T2 can be ao(r?‘;éalr?gégftd éﬁs%ang an @mrazggl vragdg'? al?%esdl ﬁ& %‘E ‘%‘[felrjﬂi hna?)émfwaaﬁtgzﬁ
havi ng ab 1Epr8l|laet200tdmudmﬂbwmmgdamﬁware;efmw@mtewrmmgemembihaed disk alrivb adf

information, that is d_yi ermngl Tl c be received gn termn
T2y and ¢ B ARTPESHEr Pk T4 AsumReieigucol Gackndoairer et YL el e
usi ng HTM..usBas hbatk tH&d! 8 McB@dshld o e dédnicadeaPsdit@aref eannﬂbHQtM@bthe
browsers. The user enters data via a formon the browser, in a known

manner, i n REpidler 204 %@rrﬁﬁwdhﬁ@ﬁﬁ@rdﬁeaﬁﬁﬁkoﬁ@d aifl ¢higdiorthe Usempr6le in the
exhaustive bﬁlE) data’gggéf?h Alpérﬁgt?\%tl? (?fprmél EFOQﬁe t Iﬁ%ﬂ '?%r B&Qefs N ?d bllllng

nodi fyi ng the user itens dto
sel ecti hg iibfemespos ieds fpect bé thusdarpart%seﬁncss tod for aysenis akéoybyapé uursens hey

aranmeters en er and transfers e tured raneters to other
DT of " & RECHIRY SD AR BrBUTHGIC FBnE: Biidgiais Hov Ene Y Sstermgpiating

further infigrABLHIRNPSSR. Trca Al P PRl HRterRIcRBIPRRTIJREE oYt bt {vorRaN 1
2"d Edition, R Ofali and D, Harkey, pp. 239 - 242. \Wen the user

epr|C|tIy'aH&s or deletes an interest fromthe user profile, 30 the form

posts the iHalerif, chP?\%(rQ&% al flefeldfy @t%&;ngo? Q%ldférrécf RSicREL | or ed | n

respect of I nteres 1 whi ch
process&s this information as described above. The forn1can i ncl ude drop
down nenus and t to enable a user U9 to select froma ggedeternined

list, which is es c?’é’%f%/ Af¥letsuprrenged tassD 3/ oLt PGP/ /850 1NERSBRE~ In one

embodiment, two categories of context are described, namely state and situation. In
their simplest forms, these context categories have two types: state context has
work and play, and situation context has home and away. Other embodiments
20 can include different types of contexts, such as friends/family; solo/group;
indoor/outdoor; rainy/sunny; windy/calm; daytime/nighttime; static/on the move
weekday/weekend etc. The skilled person would appreciate that other contexts are
possible.
For each category of context, some interests may be tagged with both types
25 of contexts - e.g. user U1 may be interested in computers for Work and Play
purposes. The context type can be entered explicitly or implicitly, and each interest
can be tagged with a default context type.
One way of expressing the degree of relevance between a context and an
interest is to weight the contexts, for example with a value between -1 and +1.
30 This weighting value indicates how important a context is to an interest. For the
current embodiment, all contexts are expressed as pairs — e.g. work/play, and a
weighting of -1 indicates weighting towards work type and + 1 indicates weighting

towards play type:
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PCT/ GBOL/ Os07.1 0735605092. Entries in a diary 401 often include phrases,
which require to be parsed into a format recogni sed by the

Cont ext - 082118 ng neans 209; the diary 401 can be confi ®GTEEBXIOS7Ht er act
with a parser and translate the entries accordingly. The personal tracking
device 405 is carried by the user Ul and enables his 5 position within the
conmuni cations environnent to be tracked.15For exanple, in thi s enbodi nent
the tracking device 405 corrpri ses a chip carrying card or "smart card"

carrying data identif theu and sane or .all of the termnals T1-T5
carrying a "BSRe§ l"ga?dB 8 ”?rPa‘i}ﬁ@ﬂ“f%'yr‘é’&ﬂteFHés'%PB“”tN/PQVW&{R'W (ptrigyed

coul d conpriiif tRe nfd¥Béricdpgdge’ transponder, the |ocation of which is
stracked within the building. Specifically, the 10 workstations T1-T4 and
the cellul ar tel dptesrds Tancasdditionally thesstared withdatirdudes §ucfA@diSttb¢jhaalus reenclt

card r eaderlécaq . 'E%ﬁﬁr@ltl%gsf%tckqpaﬁ?es tt%)l?ce m@f&%t{yﬁghgpﬁ'ueb d%?"%ls lrﬁ r%sgaéifip
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| obal 0 Qn te m
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Al ternat i vehhrmbtien Gakling RO i Fk@@p[@gpméﬁémwé erﬂ{é“%oaﬁQ't tégeaﬂl ihg a
using a | and-based positioning signal, such by differéential

posi t i oni ndocasionpaitabyteyssual ¢9a|$99baﬁsé‘égl|§o§¢fclm€6nthﬂgIrstﬁ@maltg bankshinaBognor

differenti M h | ternat th ser
coul d ent e?{eﬁ@ I(%ég?%ﬁab%énsu%ﬁ%&n%ga&ﬁg ?’ r'w{i}d E}(Ia%(\)ta‘l:l égter hﬁ?%sg Hﬁ%rrll
209 has1gat\/megbmgsnftmmmtdaqs f/olometdsnfelndmmfaynoﬁoaielntelﬁﬁ chhntdds davodndubing of
tracki ng demg ce 405, and ot such evices (not, shown), this information

i s combi ned °ﬁm8?%rs°L”6°qsns"’l pegkmatse Thess race &fﬁ?l&ktseﬁ&%ﬁoreﬁa%wé thehi s
process is fAgfbutad pittiReReANESN tcﬂaEéeQ'elﬁ? o? these 55‘[@m§9'\%§ﬁt§rf¥‘ﬂﬁ§lrﬁé£ﬁé

home/ away: 25 S 5.1 Take current time (t) and conpare with tine sTots

pr edef i ned m(dﬁgmtbe(dsb%low)tl me T,, end time Tz, nominally applies to
weekdays): i. If (T, <t < Tz) and diary information wor k rel ated: context
WORK ii. If (T, <t < Tz) and diary information play related: context PLAY
(e.g. day on | eavile Pdfildri 201fca\61t also T;pusR’ tquestlar)s aod tdit&hﬁaYuédﬁflOT miéjgor’to
work rel ated: context WORK ( . wor Ki n%el n_evening) iv.

Tz) and di aMP9PFH d'?ﬁ%&%t%nt% r”éFbt iBg:aceoiieage it Yp('Fdeée"%'O%ﬁ’n Hﬁeﬁf rJé‘F
WO 112/ A 17r§e@éteMé@5ge{solrQ7ude Pnplick EF&mﬁbohmrﬁ%bh' Qhafgda il the |h?§ré§t‘(1d§9

and | ongitude (I., [; are wt osition for home {loc,, |ocz)
If (loc, <acycke gr@eh mmrn)atm emndbe s&sﬂem admigéstratar, pnd deedkmek fra@vEhe user

U1. The profiler 201 monitors the user’s response to the questions, and modifies the
20 rules in accordance with the response.

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

25 accompanied by conditions such as time to push information to the user U1, priority
status relating to type of interests etc. The profile modifier 3071 has access to a
predetermined list of functions, and based on the nature of the input 302 and
corresponding conditions, selects one of the functions to create an action 305. The
functions stored in the list include “user interaction functions”, which include the

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

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



(i) If (1. >loc, +nl1l) OR(l; >loci +n1): context AWAY 5 such that
S5 1 (i or iii) and S 5.2 (i) give WORK, HOVE (W H) as contexts S 5.1 (i
or iii) aMAOB4H® (ii) give WORK, AVWAY (W A) as cont exts PSTH:BO10S)74or | v)
and S 5.2 (i) give PLAY, HOME (P, H) as contexts S 5.1 (ii or iv) and S 5.2
(i1) give PLAY, AWAY (P, A) as contexts 7 O In another enbodi nent the
personal tracking device 405 could conpri se a net wor kK phone conprising a

Di gital Enhanced Cordl ess Tel ephone (DEC'il) and a nobi |l e handset, where DECT

phone is c t. . P h il ?EQP o :
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I D fromt heonohidl’e bhathdgetveranth pagiet settioysdr etche dndx ddlividredh efowohid dser ain
.server in the network, which jncludes context determning npan 0 The
ressage f oriERIeREgS UM P9I o NS RAUER Gines SHOH SHICtor e SHRetig
handset coy ghaHgeotL aNtated dsc?lsUplofif. THIN GuRkerBRidctiodality ot s promer Poduise,
-a digital off-air TV receiver and possibly a digital fixed or novie canera.
| f the DECTIystietrd iRethe folewingdexamRlere user' s HOME | ocation, then sinply
receiving a sign f. he, 2 word o bR : t S re in
the vicinity of %/é.r‘&%é&sﬁ hg’ %%%%i%det e?”&bﬂ@ng‘%ﬁﬁ%‘?\@%?&g@?oﬁ Jeged
arranged saotlhiadrative fitterieg of neteresny betvgeml usarsnT REGTofilo onedifiern@d1 tcheatessar ' s
context should be set. to . Alternatjvely, it could be arr ed {0

Fecel ve a SPHSTIOMRtOR P e SIRESTEN DY 09 Shat e RiST9E Th aHRLA LS aqeRd to
transpose tihatusent Grbfib, AR, betdiseathd iHEREStAS LRSR! inBEstMgrBfile #h6diRBE 804 O
Figure 5a. 25 As descr_l_bed above, in addition to instantiating the context
of the UlQerasgignd ar exypshition ©H lewaproriiyido dhe wagpestionaddiet sugegstierhactgn 305 is
infornmatio i f i der fiem W e Kk dng,
St ressed AL Bulfed 88 SHENAGE ot MyeRERPTY Fow. oAb WAL slso e fobgma vith JoRY
bel ow, sonwriall’, svnihcthaaitiee stessage pudfiedupdahélusemdy readsused to identify this
addi tional context jnformation: ,30 . Inforpation from.t user: .t he user
01 can use o pr S a2ty 2edperctistdh e R CrrR [ Tt REpie et e

i s di stracted orThtsrwillhevartine effecicoftretumingadtories lik& StodiatSiney2,i StbyBmat | on; WO
02L11178-22 PCT/ [0~07. ' el e r S h@g Eg ?%I Al C
sensi ng&igevi ces Vg@g‘%y‘g % t%rag%l}liké’%}%reb?/é%sG&g%ea%%wgfsyy&sérrmé’I ik d e Ave
E, Suite 20, Sedrofile uadifigrl801 (i apo dPétatie tievéasdle wespdimesrfowoupe e@seedioHs,
such as tenperature indicators available fromTC Ltd (TC 5 Ltd, P,O Bpx
130, (R OB ok S See ektich ATy R P bR o et B h o FOEPTEIE s
outsi de or rhofiele30 D, whivplideheisLarRNypbiofdeadbask) efted teeessage. £hd creates
nmoni toring body tenperature or interactions of the user with his term nal

T1, T2, T4.2 WBAT erdifien 8t rageest eledhrian IhPrompitirbAcme uspstgedback-iQnaenide
Appl i capy’ Stirﬂém'tajs%Qe?PE'\fgifi%ioﬁﬂiey\@@Q/g?e'?é%ei g ?&d%cﬁ%gﬁoﬁ 8bs5AdPTddabaciE-

| nput representative o ise levels - can be i I

_ eterm ned by anal ysing t he
audi o si gnéillsr theelinmed and aletettes ghelmessagautroantheherofiter riodifler BO1. 7hel mpssage
from addi tlp%rslﬁ(led P(m/ﬁl Sﬂr r§$&1ss_0r s, connected to the termnal Tl by a serial
interface (‘not shown), including inputs from15 o a | ow accel eration

det ect or 501 ( e.‘tlast Ak BB 3ugydsteattheredditioned irerestl /érayowmprafie.a | ow force in

two directions) ;Would you like to keep this change?

25 Please answer Yes or No

{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 the feedback includes making a change to the user
profile, a system action 305 is generated based on the system functions and the

30 profile is modified as described above.

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

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

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




o a high accel eration detector 503 (ACHO4-08-05 avail able from Measurenent
Specialities Incorporated (which can be referenced via Universal Resource
Locat or (WRIOY4H{T8 p: / / www. nsi usa. com on the Internet)) 20 R&TEGFBUHOATHr es
acceleration of a high force in three directions; o a direction detector
505 (e.g. a conpass, HMC2003, avail able from Honeywell (referenced via URL
http://ww. ssechoneywel | . con), which gi ves an absol ut e neasurenent of
orientation of the termnal Tl ); and o a direction and velocity detector
507 (using ¢n;ENG B ectriG. .V pTs ] r u 2F-2
which is sold' undeﬁtfg'%ggelrd eg)?’s% g?teg]b? gg?ggngr%e%M§m%8§(+a%\ em&ﬁ # 03§§ 5
Mur at a manuécaived innmgs@astpetny néwdntefddRl proffitepmiodifiew.3M1r edraparesthe ndWwenterest

.accel eration,, direction and .vel ocit tectors may be conpected via

nul ti pl exesw'gbgh? ﬁﬁ)@fo‘i’%efte énteé?ﬁtﬁi%/'ﬂ’gg%?srﬂ‘?ﬁ ?f@a%%éc%_’?s.'" %pq"l’feﬁc‘i’fﬁ‘btlegx
nature of tif@rdds)sirtadiditioh do FEKAScInhRiridsR bafwedd M centing fput® BogelRr ddisieRd
‘the user's context fromall of these inputs unreliable. H dden Markov
Model s (Pvipterasts.athrapredile Fodifier 3Q1agam @ceessdtheoledisoar WQRDMBT, coragitileatial y
the user's e i nstant Latian: of Xt 15D n

conbi nat i orqg%‘gc?)r%u{tﬂ;é mt{a/\% tslogﬁ A%?ga%{fnglé#/ (@?@1§¢P1§% %%gsitg \Kﬁaotoeélms
descri pt i ondegitified dynWERDNEE as bdingppiuivatdnt ao slelsfteadteraststi | ters is provi ded
by du Plessis, R M, 1967; "Poor man's explanation of Kalman Filters or How
| stopped worrying and learned to | ove matrix inversion”. The instantiated
cont ext nmaynteprAYiRGIrREddsy20® expressed as a user context 5 object, so that
the Cont ext-determ ning means 209 should therefore operate in

"obj ect 1@ri ent ed'Inteefagingmeanta 208 scangrolsihe eemmuinicatian ofsindermatioe between
"encapsul at.gd" S : a Lat e r ol ,
acting in &g%ﬁg%’ggq t %ﬁfﬁggéﬁgtﬁéﬁ%mﬁo%ﬁeyneie%'n%%%ﬁh%e@teﬁgu{?e?bﬁ@e;?gél y

t ransm t t edabufor ezaingles icopinurieatdavith gesiméatmati@antdrevidera2®0 ddcageds om géreninal

computer). It will, ho er, -be .under s dt 0 the ohject orjented
Format 1 & MRoudanyion YoiPhL TRTUBARI Un  retloCh T Hed BrPdery naBuL L, 15 cor
cont ext objuecCirraryEar tcS e6nd aht 6@ ceivddiztalusiey WML NEeftihakNT NefdCPRtfXing BOT
each of the possible context types. Thus, a user context object, for a user

who is bait dl¢ptoath emittingeraddeRpiing Fevice respartivglvase tiakdipforaetioa that is
conpri se: ddd a4 Oefminal 8- b I K&kt at. nl.ay)

(1.e, horrewgc?\d avvg%qaerrgmgagél y I?Eﬁe&?égoﬁ/t&rr@ﬁggf %)’(aln.eeﬁ%st}cﬂ)ﬁgqjgﬁﬁﬁﬁag
are equal | ywahibeedriangai rip/sendrapdOedeivé deta using i Tdbin diach arisheiterdyinalalTm, 5-2). 6

(i.e. windy,conditions) 15 TABLE 2 It wi |l be appreciated that at certain
U ies of s Geiehd B ghpake ey ksl T yRBRRRGL 65t i aofrmsen the
changes fr @mwsay id 8 kWowk. mhmndreinGrdof td fefaties nafibef st ablidRG inclddifg (non-
wor Kl pln? , the weighting value will change crisply when the user goes to
work i n? h&hHstivRdiSPe. g. from 0.7 to -0.9). In some enbodi nents of the 20
invention, @ SHEGHIhGhtbHRE EQRPGERg Bfe RRIdrEMel © such crisp context
transitions, essentially accoun?i ng for the fact that it nmay take sone tine
for a user to megifying yhe pserss sentextom pl ay context into work context. One
exanpl e of a i . ot,hi nctionis a rate limted iterative
conver gence'af\g{’)‘&ﬁgﬁ?ﬂ%égﬁ% ed{l‘g’ tf’!?%fudc’l@rrh""(5'1‘:{ back propagation, described in
"Artificial e- sdlectingelemgpivhed-toAhdder.n Approach” by S. Russell and P.
Norvig, Prentice Hall, _pP. 77 - 78: 0f (t + k). (n- k) I ="'"~" Equation
1 2 WP oZhie s gssgniiglly: captures pny prameterscentenedt by aypser and transfers the

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

Terminal T3. For further information see “Client/Server Programming with Java and
Corba”, 2™ Edition, R. Orfali and D, Harkey, pp. 239 - 242.

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

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

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

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

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




Equation 2 where w~ is weight at tinmet, r is the rate of decay of the

wei ght, n denotes size of a | ook-ahead tinme w ndow, k represents a counter
bet ween Ovanf2i4n78t represents tinme fromwhich a wei ght chXCFEBHONE be
conputed, and 1 is a 5 correction factor, which represents the difference
between a previous and a current weight. As can be seen from equation 2,
the effect of rate variable, r, is to da the correction (I-w- conputed
fromequation 1. Variable k is preferably %m integer that is increnented

Thi & oquat | STl b i (30c b o bR uRE 0T et ot gt ¥

types in 1Gintdresteden, S10typexdf fobd aetis nr@@rrwwdnantly time t could be set to
.the tinme that the user's context was |ast recorded, and n could be set to
the difference beVWREFNg MRANSHE0R Fapcsiterpatiely priaddiiipnzily be penfighred with
vei ghts to heacommit Shases maemnéprea‘ei ban erﬂh%téHwthEP aha)%rtﬁwac'i.ong ew.wus
-cont ext . Alternatlvely tinme P could be set to the current tinme, and

could be53ethett@eaU§pwe|a‘$m0hm¢xbmmof hours fromthe current tine. The

cont ext determ ning nmeans 209 woul d eval uate the user's current context,
and popul ate the user context accordingly. Equation 1 would then be applied
to the wei gintex igenéfatoru®® context object. In a further variant, the user

coul d manually change his context - e. manual | y podi fyi ng the wei ght s
in the user conteiRdeygeagratorsg0yp H’é?at%ﬁ{‘éRgeXZfP’cfélCBr'm%mwﬁéaHécev\ﬂef"d’ on
appl y equat initmbtibht dhidcd s64RHE[IT 0a84! QRK-AHRAANE ifforMiaBER ifdis Slbidd &¢
person woul d appreciate that values of r and n should be set in dependence
on the t1@pelndéx cdatabate DBZAwhEadh tfdexneatgeitinelpgdes e leesy sofer ohothie/ filleyving
context type, a%ol ook-ahead ti ne wi ndow shoul d be chosen to reflect the
shift from Egon] Mo work nmindset in the norni ng, and vice-versa in the
afternoon. As an ahé pamatof iforrhatiohysduees (b.@)«wneési@ﬂmmuhﬂ be used to
describe the states prior to, and after, change in context. The second

stage - in #hich Keeter @tsrtl’“é\/'é‘\“’eet?ﬂff‘%”fetﬁd feqrpitRe informatianssquicesy associ at ed
with the ussr comgxhefiiRGhales@MRNGIRNETHbARatRMscurés performed by first
retrieving nmeans 21 1, submts a request In respect of the user

cont ext 18bj éct tOAtNJI@'Ip[ rﬁ‘CperforZUe_lnfdﬂmtpncﬁfour@r 201 queries the profile
dat abase ( whi ¢l 4 PCT/ G BQ1 [/ ~ searches for

i nt erest (E:)E%t ext %% d}sly'c%g?aestb‘gr'\nl ﬁ"af “(éceus%? c(r:%ngc?ext object. This
search may énvol VEmptIth bbjegt essviaddd tnhm mfmtmﬁbn tsppee + r.givhéthel retevano el
space for the query cont eﬁ%ﬁ obj e& and |nd|%? an interest whose context
object is a nini nHAMCEIRY i REBAPr AV elPHRYRFr om Interests correspondi ng
to those interestaqgedigxtecor® B 8%dcatibARtihéd AIatiflRID 1MRiESTh arslaiiabasea

DB1, hereinafter referred to as
20 three-dimensional shape defining the locality in which the record is valid, with the

defined location at the centre of three-dimensional shape. Localities with which
respective information sources are associated are individually configurable. Some
information (for example weather information) could therefore be readily accessible by
the user over a relatively wide area, whereas other information, being more location-

25 specific (such as local services information), could be filtered out for all areas except in
a narrowly defined locality.

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

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

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



"instantiated interests”, are then passed to the second retrieving neans
213. The third stage - in which the retrieval engine 207 retrieves

i nf or mat VWA 02/#118¥ant to the instantiated interests - is p®CTGREOSOY second
retrieving nmeans 213, 10 which, referring to Figure 6, perforns the
followng steps S 6.1 Receives the interest data fromfirst retrieving
nmeans 21 1; S 6.2 Selects one of the inqu tabl es containing data relating
to an information source, and checks for Correspondence between

instantiated interests and i ndexed keywgrds, e.g. using a key word match;
15 S 6.3 rapable\fsreldevipg l@ndqsteaag ctmw agcardeRne ‘esfthmhﬁdﬂﬁeef itahle sdaiined’

for posi tiygolie)aobd JEBL CRES: ”Ma%agmﬂ; B Q{e%”si@ﬁ 14n @Pdvvﬁtéw 3Afcé%5:rﬁ¢/lbff9f

.the infornmati on sources that have beén I'n exed | ndex generator
6.5 Conpi | 8émattywer Bethddiorgss I(aURn)lnmriaBNarﬂéWGOtSﬂ@Sl folr gr cmhpmhessme c«meWhat

20 h b d S
al ternati ve G G ks byrratt e Plofed i SR sttt Reshooafl: The Ingex

user's imt @bﬁérfa&ar 208! apesdses be Hifepsatorbsckvers IS 6. 515 atlRgLlEr hednakoye tHar
all of the interests. Then, using the context object tagged to the

i nterests, taeéuied tphlesiass RGO r?@a%édaﬂeh?laﬂww%évqc{e@ﬁ@d'aa amibedadinel ‘Pfstthel n
accor dance rﬁg%%,{ Qoxﬁr%@‘é%d'tﬁg'rét%‘%ttlvyhubﬁn (fg%ggrdance with the user's

context). e Itens on the shortlist created at S 6.4 are then organised in
accordance with the rankings, so that itens that are nost relevant to the

user's instantiated.co t are placed at the top of the shortlist, and
t hus dlsplm—?ﬁ’@—% e er first. Wen a significant volune of data is
i ndexedipe. g. ar quedfuhcGogably t@fie@d] elhin@rapfis dat detefrhifie CaRPMdthiti6 Bk
current hardware mean that data is likely to be retrieved in respect of

i nstant i at &§ef htE@ERftsin rephtime anéét”et’ﬂé"?é%%ﬁdaﬁséﬁ'ﬁ@/M‘ig‘ e rigstantiatedn
be arrange i I

nstant | a S ararh 8 £roLRf T S 8 (BlrleD, hRrRliBh 3R G5 kS,
PCT/ GBI | | | GBUAISAsvia Iridext gremeratbt éﬂﬁéiasv@pntthesesmemsltsr etrieving nmeans 213
can performan additi.onal step ot sho ring the user

cont ext obj ect q?‘ﬁ tfﬁq iShfE en'f‘ry"]m%}} r%‘?pgﬁc&'ﬂ‘n te[}g'(':"Sn?c@9 d§prauges  and

associ atgd .N&tadmattbemerlixﬁrrwédrﬂémsow B fArMeasl céhtexingeerminiiidemes9N20aLA0 ") -
If the context objects do not match, the 5 retrieving neans 213 noves onto

the next i i Gepgiedn Wby Ffarenre HeuFigeser fyiaidheutwe coptexts spateydiic BItHaoT: he
advant age @c nﬁﬁ'dﬂtéﬂnﬂglnghﬁfzﬂ{sofﬁ %J\Qjésoﬁgoéﬁq{ﬁ‘%lﬁlgcﬂis{ ﬁObetferﬂhﬁlﬁ' &fEh of the

i nfornmati on. I's step 1 so advant ageous user: consider
context types — e.g. HOME can be defined by a location - as latitude and Iongltude

values, and AWAY can be defined as any location more than n1 Km from home.

20 Similarly, WORK can be defined by time of day and location, and PLAY can be

defined by time of day and any location more than n2 Km from work. The Context-

determining means 209 is arranged to receive input from several sources, e.g. a diary

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

with information in the predetermined list so as to derive the context of the user U1.

25 The examples shown in Figure 4 are merely illustrative of the types of sources that

can co-operate with Context-determining means 209 (more examples are given
below).

The clock 403 could be a system clock, located on the Terminal T3. The

diary 401 could be Microsoft Outlook™ calendar, or a custom built diary, to which the

30 Context-determining means 209 can submit queries at predetermined times,

requesting time-tagged data in respect of the user’s planned actions. Information

relating to interfacing with Outlook™ can be found in “Programming Microsoft

Outlook and Microsoft Exchange” by Thomas Rizzo, Microsoft Press; ISBN:




exanpl e where information sources relating to hotels have a weight of 1 .0
for the attribute hone/away in their context object. In this enbodi nent,
the secondOdQ4r1@8ri evi ng nmeans 213 will only access i nfor PEOVEBN1/0807dt i ng tO
hotels if the user's context object indicates that the user is away. The
shortlist can be stored in the database DBl, and shortlist page views are
created (e.g. HTM./WWL page views are cr&g ed conprising shortlist data)
for delivery 15 to the user Ul via interfdcing neans 203 I nt erfaci ng nmeans

203 can be r[t “¥e tdﬂa? oftet%t rﬁﬁ%%déf{llg dr dI|ch P u%t?obﬁge

DB1 at pr ede term ne erval s, dn 0 pos

user's Ter rpafsdd ihto aT?ormB# red:cﬁgrmsw By rtha georreki-ddiernsihioigt ineabs [2a%e thé elieryar e
.requested fromthe second retrieving neans 213, and I%assed fromthe second

20 retrievidy fmRe confiayred dadnterack Wit Rgrseeand trpslatathesentriet agcarringly-
items that rank tig BigbestrdtkfoliaRta%es |§tcatn*'€d B?Rh@fusbi-"@ﬂ éﬁ& enddiés HiZe'

.U 1 can select any of the itens on the shortlist, and this selection is
posted t9 sositied wetumtélwcmgnrnemnetlmaenwmhmnsem@s tragkeduelar exempiiatia thig

the URL in Lliedih &l ol3oh 8ol HEVEE sD5OMANAAFL ol LhEhd'Es! BVl il

user ) sone e |n antl ate e ‘user
may i nd| catoerrt/lmgtddtdamwﬁﬁﬁlng.thb user, ot soimeparsaichftihe te@onale T 1 TocamBirigomncardor
exarrpl e, the user U1 could bﬁt ravel] lin

in a neet , tired, in aql
lit envir or‘i age @rranged ig.reaf thg gcar eéﬂgﬁ@f"ﬁ@‘/t B CPHlé‘n g‘?ﬁ‘B’u‘%ﬁ‘l%ﬂarF Ea q Y
difficult. ttd?tsb&ﬁ‘c?eﬁ $hd Ytation of \R/h%hsi?scf?&ﬁ(eﬂeMthi‘?thHégb@%:rﬁarﬁoe%#%aﬂ?@”the

wi thhol d sending information until the user's context is termned to be
nore suil@edverkstations Vi ing4 i arfcothmtcielirlar Telepheohd earty iseoh rgnarbaasd 24Blers

t herefore ge om.t 0 m, ni o 209
that are %W%gﬁgg ﬁf EB%%/ %?%8@6 rte%crcggseﬁbg'télv\v/gﬁhﬁ h bu'ldlg%’?gh ?‘&re

i nst ant i at ednaedtedXbo, ttendANoM@atbes@dfc&smemhh Fortheletpeeferabdyl thef eerllrralhérmnTt
provi di ng rul es, such text == tired Cont ext ==

( Cont ext -mmﬂﬂsF?'g‘ﬁtE) "('@oﬁ‘t'CR'E'W%E‘P’UB’é'?i“F%"&Q/é?P PREFIS: &. 9"3baf I%RI“E’@@Q a

timer (X mghsient QGPEEFl/EF avdP @%éng%ﬁtt%rde?ﬁv@‘d?ﬂ)mwrt% B%dlt%rpb@rﬂﬂiﬁdaﬂ?%s
ELSE (Send information to user E Clearly other fornms of rules are possible.

Adapt i ohS ofdigaiesed| ia: EPL 046165 & reiaht @F%B@tﬁteb'd thp el rheserTiTheauld aekfory

Lo, o™ S Uy AR oMb e ST A PR Ss,

t he user U pbsitionig, drrpl.aelqllusiinyllatnd dased posltiexing signals, such as differentlal GSM
triangulation signals. As a further alternative, the user could enter his location
manually.

20 Once the Context-determining means 209 has gathered information from the
diary 401, the clock 403 and the tracking device 405, and other such devices (not
shown), this information is combined in order to instantiate the user's context. As an
example, this process is defined with reference to Figure 5 for the contexts
work/play; home/away:

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

(start time T1, end time T2z, nominally applies to weekdays):

i. f{T1 <t < T2) and diary information work related: context WORK

it. If (T1 < 1t < T2) and diary information play related: context PLAY (e.g. day
on leave)

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

working in evening)
iv.If (t < T+ ORt > T2) and diary information play related: context PLAY ({i.e.

evening free)



information, preference attributes such as rel evance, inportance, etc.
(descri bed above) are also factored into the ranking process. However, it
may be thuooeha78iser 15 U 1 habitual ly ignores informati o®CTe&GEBIIOMF+t 0 a
particular interest (this is particularly possible for interests that have
been derived inplicitly based on rules isee exanple below)). As shown in
Figure 7, the information provider 200 can further include nonitoring means
701 for observing the way in which the user U1l accesses itens on 20 the
shortlist, and_,ad i n attrlbutes of the user i nterests, accordingly,
Pref erabl y ¢heS SoniHrUTTAG PESHSN PSS InGe 1AT60S A BIRRBLIUHER. Jo3hd Aarmpare dith
co- operates W ddiddieros doptdiés!t [degyi ng neans 213. Itens on the shortlist
-are input to the Bayes net 703, shown in Figure 8, to conpute a Erlority
associ ated wit H')||f1ﬂ@¢1e§t|s<c@ﬁré§bbﬁbiﬂ1@°@o<t|héslécz’c@ﬂﬁ; conget tIWMEi n t he
art, a Bayes n ider h S I t f ory 25 data in order
to m)di fy the zﬁ)prﬁ'g%ilg%rﬁ leérﬁ?g ?Afczf"ﬁe?‘o%:c%g?)&e%@ﬁ)f an event. A

di scussi ®n snf:hBBmes nets is given in "Artificial | nteI | i gence - A Mbdern

Appr oach” Russel | d P Pre USA. The Bayes net
703 is oper%ﬁl1 (iog i (fé‘ﬂtggl'%('bglé@e 9%&3"[9 &(ﬁ\ﬁt sas $AEEXSon how t he user U

1 is observed. i g aplandi § B.2 (EEVOWARIE &WZN (Ws ) aEQongkisxanpl e, items
that are placed high up the shortli st sugges that the infornmation source

is rel evantS bd fiher ivkend S|h2diamve BeAYht (P, Hiras mexmy choose to
access inf t o t gday. If that is

t he case, %}gﬁ]rrs)ntlﬂt'g %ﬁ%bgg @ QE}%tPLAW \ﬁéng;ez *to nodi fy the

WD 02/ A1G8 28 PCTn GdiHdpedibodimehte itiee persahblr trbcltnﬂg;,deswemohas‘outdweomaxie @i me

an itemrelating to the interest ears on the shortl] t he rmnltorlng
means 701 d&ﬁwaﬂ‘t ingB%tﬂ‘é’"PfHW’t%é’ ﬁg??@“faW?q Gradiess d GE@QP“W QEGTY @

factor thi shbmife0 hTaH@serta%hé‘rg QECThﬁndrﬂ:t & @hn&REA @ MG YosTN ldmdasied tn'mc%?let 0
inplicitly adapting the user's Ero ile as described above, the second

retrievi ng hapdeet R1BGESMIGEESIUMT Baretworianiben the PEETinhenerdeteatati andsetom
the profil 3 e i hed I f|| i push
questi ons. ST & Kkes ol o 15 °RGl, BE RN haref bl PG et iFioBb g Pt
sources15 megwotmﬁ) H3efvedin cloalhetvioerk p wdsemine i des tcbnfatldegernﬁmﬁmméhntsmo@
and 10 ask to indic te how reqlﬂgg% &gleﬁrtl cul ar i nformation source_was

S

to them em?rséﬁge ermat joaY Bh B¢ Rther serRET etipneAndhe

nmeans 213 |%W€§§t édﬁﬁ’d Taf}.'be&ﬁ% A PBlubRth 8h8\RH2. PY Q/f/ﬁél@é’&ﬁaﬁmordhwtaedx?n@al )
respect of interests that relate to that information source; conversely, i
the user reftipins\areasives codenossidbv addigisalriixedi prgmeriensamers. ilhtheeREET nhese
rel evance t |_f S I S

i nfornati on\pésrgﬁpgéetgdt% heh%%é%bﬁgrw g) p&?‘ {r}’ nﬁﬁ—"p%%cﬁet\}eﬁ%s 88£ﬁ igrgotl'}

i ndi cat 20t hmhdsétaNkeMvmdldateaﬂmomeaUeﬂ mertehntthe vioiigy ef HOMEJThasdiheydongext The

system adm pi strat or woul perfor i fi.cati on of keywords
Xl 101 1y RTINS (e cAR oW S e oo et o bsRay A fem RECT
user's respmpng, kiferd Bfe WREH S lc@elte&Q éﬁ@mpbdsse@quhdolw NRIBShafiRdy b ddifd be

f eedback, prOV|d|ng a means of inproving the quality of the keymords in
respect of asenppd dPernceivBat Hignabringieatives of rtheraalt IDef ghevingbile Pepdsed, and

capanl e of Kbl ik iBEIAIRNd Aol Shq T30 a2 BeltR W o aETh i ile RIS

vView is generat e eac user, on a per-user asl| s,
25 As described above, in addition to instantiating the context of the user with

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

" " " " " n

example, "outside”, “windy”, “raining”, “stressed”, “engaged”, etc. Inputs from the
devices listed at points 1 — 7 below, some of which are shown in Figure 5b, may be
used to identify this additional context information:
30 1. Information from the uéer: the user U1 can use a predetermined key, or sequence
of keys, to indicate that he is distracted or on the move via terminal T1;

2. Weather information;




time the user requests information (automatically or manually). This pl aces
significant |oads on various conponents of the information provider 200,

whi ch carwoe2mBdsiced by caching data. The objective is toPETeGRE/OMIdes,
which are to be viewed by users, on the cache once only (i.e. request data
fromits stored | ocation once only), so that 30 any subsequent request for
t he page can be delivered fromthe cache..This shortens the

request -response chain, inproves respons@ztlne and reduces network | oad.

Several cachin ngenents ar t. n th r s
each user :és g%{é:ﬂg' 9&6\8 UZ/sffs 2@‘ '@Ugi'l'?ﬁ?i\?cis T aéépt%ef%'l"?ner{‘ﬁ
shortlist formeaskremeat Systenty Q6pBBeERtake Y VROB SRt 20S SedttyWseO8n02 (e.g.
-retrieving means 213 to renove dupllcates and, as described above, are
ranked in accdY8zhe®iG#k h the user's instantiated context prior to storing
in the dat a;ba'fﬁer%ﬂcouanépée?@usy ,su&nhl%s%mpuatm uﬁdﬁgfb'ﬂ; @%m.@frameruefnc

-items on the 5 shortlist, but only a selection can di spl ayed to the user
at any obe tiltd, due. Boxt E30yi WXBRUAGH UBB abﬁsﬁr‘aﬁand)s Whh&ipt%rmlwwhqfhe
shortlist need to be.c ! ntent cache (not shown), which can be
provi ded by sﬁ‘or%\geé%c}n%t ”?98%?5@“5@“2 ‘DB1, so that the post-processing

descri bed @homputiaepresehtafiay cot atiees pevélgmeeigf Omorigarings elodgt tednpevéturd eors

t hat di | ayed to th 10 2. Th th
o i1 Dot o cintaterians A6 tHHoGtar Woh N TEINa 1 o ARt et erermiaal <
shortlist dat@i@heudy R &ae&byeocrneu?.te%dneam@s E%lsﬁg%pgﬁ’&atﬁ&ﬂngo@t/ﬁ%&@ appat s

are possible, see later). If the type 2 cac descri bed above is used
VWL / I—ITI\/Il_OpagesaaMﬂef AZ57@%t e a page 15 view using input fromthe cont ent
cache. The Vi ews I eV Si T

request-r eﬁoﬁ?g?r prgs% tg%‘(r?eo gt(':% €. %gelg @gn:‘@' Fete%@%ﬁft}ysaﬁaé sm% the an
application, $ighsl rtabevé@t/ratewangnmnmalse taeﬂﬁks Td;request to a server,

here the index generator , 205, and then the index generator 205_r onds to
the request’-blPHE} frPE\/Fﬂﬂt'a'&?'aO%Wrsl?ﬂr f%°&%rﬁ°é‘|’1‘?°@gctl‘?e hsnf&f@@ﬁgTﬁ}\P? sefal he
second retri ey,lté}gac?eo(ngggﬁ§wgﬂ3mc|{_.3mbhh@tgqmmgur ation (not shown), there is
a cache as an internediary, such that the retnewg&pmeans 213 nmakes its

request 180 the cachelgw. @CC%{eWaélq{]esi@TqCé@f PPhgte-gi APXhIANngGVhish RASUGSST )
instead of to the |g%g%aggﬁ1§;% ?‘f" f%? in 1 @gg}% tspen makes the request to

t he i ndex generator t he re rievi ng means 213. The i ndex
generator 205 repl heshiglo tdeecleeatiodn, derdctdnerbQ@de (ABEIDE- @&Dﬁysa\tddablet ofr@m

the retrieving neaps 213 (whigh sses the information
i nterfacing means B’g’?i‘?’ef—_‘}f@ﬁ %B@‘?\H%w'%‘?ﬁ’éﬁ?'&@%e‘;‘?‘h% ci—au‘VT e1 r‘if%&eé‘&ﬁij yie
rules (see "I11 ust yaivesRes6urtd L6dHbr (Uﬂ@ﬂttwm%snmabmmmllhﬁaaﬁémns

ent

Co. or RFC 2616 Hypertext Transfer Protocol -- HITP/1.1. R Fielding, J.
Gettys, 29. l\/bgul @V@FWGS aecqlaratinp of a ipgh fargeln threeglinealens:| ee. June
1999. (Format : &9%%% 84, PoFcompldeS8ikbess, (a%ﬁml@tﬁé
RFC2068) (Updat ed %&%gcgl t at us: (D%AFT cé)TANDA'RD ); In particular IFtnhe
fol I owi ng nmust be Hnobymfetﬂ (refetdmsed edpodBe htaad’evwmsaehbomgﬁ Meams : which
Expiry header, wit Bv'égr an a%soﬁ’\.u‘te measurement of orientation of the terminal T1); and

o a direction and velocity detector 507 {using an ENC Piezoelectric Vibrating
25 Gyroscope (part number S42E-2 which is sold under the registered
trademark GYROSTAR) available from Murata manufacturing Company Ltd.

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

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

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

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




WO 02/-11178 PCT/ GB0O1/ 0S117.1 30 (ii) Cache-control: max-age = sec tag,
stating lifetine of the content; (iii) Content-length response header

(whi ch alvw@0al#113%s persi stent connections) |In one arrangeP§YGBaINS0THet wor Kk
address (URL, item3 in the index table) is pre appended with the user's
session I D, and changes to the session ID, such as changes 5 to the user
profile, updates to informati on sources c. are used to control operation
of the cache (when a user's profile is fied (e.g. an interest i s added)

t hen the cache [ t . of (b u.eco oltng
t he page v?ﬁw ?s%g%t%og Oewgf'gggn ?’ g theangia%t'%egéécﬂ%g"é ﬁ 'alagleﬁ %0'%t he
user U 1, tpgrevided Pyodu Mg rRies.) .19B8S RIDE endrile é)‘(ﬁmbﬂﬂn w Klmmag eitersher
.cache is triggered to request new 10 data fromthe index generator 205

(whi ch ret rif&Ydstepaed weRKing feddlewred fo deyenmettx PKesidfne 1 cache is being
used) .’ 3. The restld pstintiab& %‘ﬁtrek?%d(ypf:orﬂ}dméﬁ?r% BkBres8&d188- 2 hger' &)ntext
-possi bl e that, where there are a |arge nunber users, sone of

i nterest§ wibidctower thgs the Contexdaietasmining | Inehns 20 rsboidt Ehaseiose tdp@tatarv@

i denti cal t, re e t t h GOnL ext bj

tagged to ¢ ARREOLPABH"Tag gl YaFls Kaak  HERL M DR CEUFPRIRERS pe

i nef fi ci enttot bepaitbeable tdsrﬂysavr'ans&I‘ate@ Bovpe r pﬁcﬁgrhmEBSactﬁignSh dﬂJsponse to
perform ng, a%{é %//Sh(lnres f interests 11...1n - for user U 1 (assune

20 that thi'$" qehichype e?.t VeyereRe Bsinaly transpitied Brtiseiid siinely be
Figure 6, spgopdsdealvih oivd a&cm%ss.ﬁa@ coRiput& ef& Wil BBwaler)beliftdefftbod that
i nformati on source names corresponding to in ormat| on sources that are

r el evani Ot ghe lobjags eriestedformat isdneasenvalttexhe ll‘WmnSlohs stored in a query
cache (not shown) ti n

hashed, saved e. As agscr*ﬁﬁx\(%[eglﬁf gb%l‘rﬁg[ gpc%ntt enatc éd) Er?sie% va?rues c{]ﬁ;a%v% of

i dentifier she metérmumcemynteac Her eacheﬂthie waebyte&f typess Thas raea@acaorﬂzéxt
interests J 1 for t he correspondi ng keywords are
conpar ed wqbﬂfqh@’t?a‘é??édg 'P(%Wta@etaé tf‘ﬁéYﬁquS}d WS &ris éa'ﬁﬁﬁr?‘%‘élﬁ‘ddk cadldy
been procesthrisd: r espect of those interests. 30 If so: o second
retrievingneans 213 does not have to performa query in respect of
i nterests [Jvark/play Jn, | §nd liee.jusermose dkely 1o be athievdre | i nked to the
i denti fi ed hawatswiap t h€©.Quies.\horae bied awaWate eqadlk IIKe8/) 31

solo/group 0.0 {(i.e. solo and group are equally likely)
rainy/sunny -0.7 {i.e. rainy conditions)
windy/calm -0.6 {i.e. windy conditions)

15 TABLE 2

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

20 invention, a smoothing function can be applied to such crisp context transitions,
essentially accounting for the fact that it may take some time for a user to mentally
transist from p/ay context into work context.

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

25 Intelligence — A Modern Approach” by S. Russell and P. Norvig, Prentice Hall,
pp. 77 — 78:

if(t +k).(n-k)
= k= ((n-i—l)n) Equation 1

2



PCT/ GBOL1/ OS07. 1 Queries could be nonitored for their tinme of request and
degree of comonal ity across the user community, so that queries in respect
of requedYQOVHHT8 are determi ned to occur frequently, and RCTKiB9145074
particular time interval, could be automatically perfornmed at a
predetermned tine. 5 Additional Details and Modifications Context changes:
In the above description, the context of the user U1l is determ ned by

cont ext -det erm ni ng means 209, and this ?nfornatlon is used to arrange the
data on 10 the shgrtlyﬁ FQ} ver, it may be that t@ ser, U 1 wishes to
view i nformation rélatt to‘a context other than hts g?@é%nt one. For

e.xar’rpl e, if the uvlls'\ﬁﬁtah}nlg\fttﬁn’e {F? id"Fhe r‘@té B{ Ei?oayegf f}'ev@vefg?‘\lt aII\ dg %gbe

-his football team é?ar’t rec I'nteres kel y

acconpani edjAy of rlleIcf‘d?(t'a“’%)éhStul?tleayv’lncl'c@/'!?"a kolrep%s%}ﬂts :"@? untfP Hé®vBéh [d'&nd n

|nformat| on provider 200 Is arranged to retrieve ormation relating to 15

-t he user' s répresenis i inedfroontvelkich oml weighhechapge dbollchde tompupdd, cand ¥ ishange

t he cont in order to view this infor ion. The formdi splayed on th

br owser <& ( SRTARGPDTAGRE YhEHrheheSerd BeHeRfes RRBnodtl R iROBITARE o Brteht

entering awagmesnts cfaw b& badrgfronf eqtmibam the @eBE6T Pite QALHEHIENY S td dERp theom

which a context will be derived, or ¥I explicitly entering the new context.
8

Wien this FOFRFteN Gd@t E‘éf“Byteldnff%mf%ia n ri‘eét?é'akb 'smpreégraeléwrmmram@
the new com&¥hehtabiobdtaldeRr hiig $E13b that tl'neewfel helis U ! Sa %@wg&n%ﬂ@% £t tmeand

inputs fromthe context-determ ning means are Cat egori sing
types of ugenms Thmawalqms@qulwbefanphed gmtwaghtbm one, phell of she ppntele tfpesnn
pr esent e U.1 on his browser can include a plurality of drop
down neﬁgsgﬁ%as?r tg%d%%??%lng interests selectable by the user. As an

alternative, or lomnadﬂbhtlwmm‘ehe:ohwm s@ntol the ltinstetiie 366 upér PBsntekt (vkeeastof
users, and the user U 1 can indicate which type of user he is. For exanple,

there may Beeoseedrand Bsould Beisebie the Qlffequ% giucaeont 3@l the syreantdiment Tois
Tr end wo
rendy traigfghiss t{Hét&WrenM&Fﬁ& aTelo &H’ltl %B%%}Q%S nggwr%g\?ﬁrggggo the

(12/ A 178 32 Cowboy boot bufton etc.
butt ons haslsar’@peev&,@m touext Alte;natb\fel\'r mruar tesonsldaq:qosﬂd@dttteherrm tiraedandipon

Zglsie;ﬁlie tg&f”ﬁgsﬁ gse %eib up;[etc(%ﬁﬁ num erO]:)f th'?.xurs ?ro%e%(la Vc%rten]t Etlrrref\es t t\aM clolntetgg
determining means 209 would evaluate the user’s current context, and populate the
user context accordingly. Equation 1 would then be applied to the weights in the user
context object. In a further variant, the user could manually change his context - e.g.
by manually modifying the weights in the user context object, so that context

20 determining means would apply equation 1 with a predetermined look-ahead time
window.

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

25 play to work mindset in the morning, and vice-versa in the afternoon.
As an alternative, fuzzy logic expressions could be used to describe the

states prior to, and after, a change in context.

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

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



5 As an additional or alternative use for the buttons, the user Ul is
pronpted to select which of these buttons best represents them The
profiler WO2/dHAB be arranged to maintain lists of users a®&THsBOI{HHd of
button and perform sone sort of collaborative filtering and inplicit
filtering of interest data between simlar types of users. 10 Fornmat of
data: The information nmay be summari sed igd delivered, and optimsed to, a
variety of formats/devices. The formats included, but are not limted to,

HTM., WWL, _L- ¢ Lot PRE. i i.n de
but ar e mof PENFy fe' upres ptie oBts ERRcERIB o, b ol Kitfeck Fhi
devi ces, gapmshooas ohvedve plettingpadioaithe carntext typds an Miuwtkdimensanaispece for
.computers, FAX and printed hard . The.information nmay be.del.ivered on
demand or AMEAUEY GEMERLORes a0 1MoL jntpresh M ings CoBE SRRRbd agpinimum
nmechani sms (Euutidiil Ndistdinbe Nerdfrdth! Setetddte Mirlespditifg N@! tREsePitBreser dont®a,
-SM5, WAP_Push services, Voice. The indexing of data by |Index generator 205

i ncl udes® bebiectopcidentified r Bapk dhgonrefle dateBase PRI ndheseinatipudiefgredh o st
limted to,u iadtlMnterdis ' t 4 net wor ks
over which a%én tialgg t ra?\sm tf%-r %Pt%é%?%%ﬁﬁd%eg%ﬁlﬁ%?ﬂgggﬁg%spgﬁg'et
switched nobile networks. Exanple of inplicit adaption of profile: traffic
i nformation Assu that, the user U 1 has explicitly s ified an. interest
in motorsport, tﬁi‘ﬁsﬂl’ftdts 98 EdPsWBlcg.g\eoFeé'g%‘f?ﬁeﬁf‘tgé"e\/‘gﬁ% %W“ﬁ?n’é‘formwfhe
profiler 2@dievartltda0s insthrtisteti NRtered®s StigipRFforrhéd By LeBsndAstrieving thédrst13,n
not or vehicles, include an interest in traffic reports”. In accordance with

t he dest@i prhieh rgfsieg te Rguies@r perfeymstthedolpwingsdepnhdi fi ed to i ncl ude the
interest traffde. r; il | hder 200 is

arranged to auét’ gfgaﬁ?ééa{?%y{hgéﬁ ﬁ{sﬁggﬁig{r)mﬁwip%ﬁéﬁaq 9‘8@&%%‘,?&’\/ery day. The
context WO 02/6/1 BR:I&3s 068/ RO/ iDEeX idblebet@ntainitigndataealating® ateirdomatios

that the user is on his o work (i.nputs from.the tracking device, 405
ndi care that THE2BH PESKRART EToshrI P AR et SIS PRSP
U1l closer to mmr@g)@%u@id@% Kby Qror@ef@eh;i nputs fromthe diary and cl ock
401, 403 confirmthat the user is on his way to work). The first retrieving

5 nmeans!211°r % Bi&Reyievas petveark addmess YR anddwmesofgptarmption spUce feF Rasitives
i nstanti at ed q&&tv%lld,m?{mep.asses this information to the second retrieving
ch conpiles

nmeans 213, whi a shortlist of informati on sources relevant to

the user's pnt@GesiRepeasd Sehaad (6.3 fwordil eofsthetiofareiatioe salirces ghatehal@lbend
to the user's .t rm'g%aylI '(Ij'l. As the t;saffic interest is relevant to the
user's current"¢gGHY% INdex, generaior 209,ssoci ated with the 10 traffic interest

is likely to b el @ompied nebWsrkt stRirédyt @RS bndRRRRY &f Rl iAtdrivativn RbaltesiRndthe
shortlist. However, assune that the user chooses to ignore the traffic

i nteres?® t he 'Ry &eensetrivre abdlitr3 o dgesies sheitlisd: wei ght associated with
o o iy {h APBRS BHbATRAE s Rl mp 2L S v
i nterest i siski’kditgrests, sandeparfdronst steps Gobul + He 61% alsi descithdub albaveutdr ghlosfi theon
dependi ng (l)n elteg S. rne,'\eusrinog é%gn‘}eg omeeicghcgggi;e% poD %; iir%%)ésts, second retrieving
means 213 ranks the items on the shortlist in accordance therewith (thus indirectly in
25 accordance with the user's context). The items on the shortlist created at S 6.4 are
then organised in accordance with the rankings, so that items that are most relevant to
the user’'s instantiated context are placed at the top of the shortlist, and thus displayed
to the user first.
When a significant volume of data is indexed, e.g. around 2 Gigabytes or
30 more of data, the capabilities of current hardware mean that data is likely to be
retrieved in respect of instantiated interests. In this case, the second retrieving means
213 can be arranged to retrieve information relating to interests other than the

instantiated interests at a later (predetermined) time.



The degree to which the preference weight is nodified can depend on the
nunber of days an interest is ignored, so that sonme sort of tine dependent
functi on w@o0appl’8ed to cal cul ate the weight. 20 Aspects offCIHeBUI@FGHMat i on
provi der 200, in particular the profile information stored on dat abase DBI,
may be operated behind a firewall, so that external parties cannot gain
access to profile information. Al ternati:z? y the whole systemcould be run
fromwithin an intranet, or a secure netWwork environnent, such that the
only comuni cation with external systens is to receive updated information
sources, for 25 iAfdexiufgepaitgenasive, sl seepncoratievieatraeanst B13 ¢apbPEéOTLSP.

ro w1l De HMBARKS 00 8.5 NO%rSiHowidof SorhBSHRS the bl LAMER bEBIRAA inbed

i
.above nay be enbodied In one or nore conputer progr ese programres
can be contiedexeentoyn comesparsling amSontsi @bjern diseocistedragb thedniomatioe lsoasea

fl oppy di sc, o) netic tape ,so that th rogr S can_be | oaded
.onto one oﬁ“%%’@n‘é’?%r”gﬂv%s e"c%%ﬁ[j'ellftst T °88?ﬁ>% %ge%gﬁ? odeffe Qpert%g
conput ers NeEiRLIngUSeBSs 2 13UiIN0aEs Bntd &S ALBSINGSIMTERIBhUsBurce WBdUZlcatrih§Bod4
PCT/G BU | /0S07~ Unless the context clearly requires otherw se, throughout

the descri pter® &dd Whishchasi the, advaatagsr s MiRigHgg dke procesaipg;lgrchivolied he
li ke are thQ%v&%”?ﬁéﬁﬁ&idrﬂ Phis &%Fﬁéf{ Igo%ﬁﬂpag%%ﬂstﬁlraﬂﬁ.eeﬁgéru%'o\ﬁ?idglr an

[
exhaustive sense; is to say, e sense I ncl udi ng, but not
i mted to'exaipte wireds inférrmatidrudomged reldtiagndo tHoeelb i Haweaa evdightbef ¢ dh$drrthed
as indicating,that, X has at.least Y, but that st likely has other
ol emeont s 1 RIS | ARMEAEY I VBTOSPSY LIt IR RS pRPBSRATy 188 oecend
A et hoglp ofregRRVRGL me@ink Nt 18 WGl GHly SRMESE nfofm GO F6laNes ¥l hdteR §UBEE@der's
matter of relevance to a user, the subject matter being identifiable by a

plural ity cPntestobigctindifaes thal)thedgetBtavaleach set having an indication of
at | east one context in 5 which the set is relevant to the user, the nethod
conprising the steps of (i) tracking the state of the user, (ii)

i dentifying one dtensitogtlistsean benst@rd $n theodatahasd DBt keod shartlest pape ivlews are

o1 edot er i HEEFFOTEE: BB M. DR HUE 46 arereb ot TR P & JHe”
cont ext $5 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
requested from the second retrieving means 213, and passed from the second

20 retrieving means 213 to the interfacing means 203. As stated earlier, items that rank
the highest are displayed at the top of the list. The user U1 can select any of the
items on the shortlist, and this selection is posted to second retrieving means 213,
which sends a request for data to the URL in the item. Data returned from the URL is
then displayed to the user U1.

25

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

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

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



10 and said indication of context, (iv) generating a list of information
sources based on the selected sets of subject related data, and (v)
transm t tWe@2/¢aisl |ist to a term nal associated with sai dPGE&GBUHSHYE t o
all ow said user to select an information source and thereby to access
information from 15 said source. 2. A nethod according to any one of the
preceding clainms, in which the tracking %ep (i1) includes the steps of:
tracking the location of a user by receig of tracking information for the
user, 20 and conparing the tracking information with predeterm ned | ocation

’

i nf or mat i ofieRrASANERBYRIaPk et tYPepBedRttantiatadd coPieNer i aNd t FRINPATEd &haseni Wik
location i nformatlinfy GREIMNG FovldgRsSiuld, 'g[]f),g\é'f', ncont ext and a "work"

.context, and the predetermned critéeria inc g conditions between the
tracki ng i AFComextorr tired) ORg(Cpritextiet-eAwdyh OR (Zontkericert Lanlight] OR ri@dntext. inGuded
met hod according to claim2 in which the tracking step (ii) further
.includes rdt¥eNRG Schedul e information for the user froma tenporal

schedul R M Hebl $87dh | R (i8S WHUTP X s NFeddifiRgf Ur t her
i ncl udeg5 condi t@g%sq%%?% éts?ﬁgc to fsogﬁeﬁﬁl ea?ﬁ:‘%r"%rra ion. 4.I Er}ret ﬁod
accordi ng tEoSBgendriefoorhatidagopsadedi ng clains, in which the tracking step

(i1) further includes receiving inputs fromat |east one of a position
det ector, CleROYOR ?iiq'ﬂ? AfgulsEPreBPAT®B07~ an accel erati on detector, stress

detecting neans, a tenperature detector, light |evel detecting neans. 5. A
met hod according to any one of the preceding clains, in which the 5
pr edet er mi Aetgptieh Hfipopidal p bet ween at | east sone of the identified contexts

and sai gd~i ndi cat i t i e QL. t b 0. A
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As shown in Figure 7, the information provider 200 can further include
monitoring means 701 for observing the way in which the user U1 accesses items on
20 the shortlist, and adapting attributes of the user’s interests accordingly. Preferably
the monitoring means 701 includes a Bayes net 703 and co-operates with the second
retrieving means 213. ltems on the shortlist are input to the Bayes net 703, shown in
Figure 8, to compute a priority associated with interests corresponding to those
items. As known in the art, a Bayes net considers the causal relation of history
25 data in order to modify the a-priori probability of the occurrence of an event. A
discussion of Bayes nets is given in “Artificial Intelligence - A Modern

Approach” by S. Russell and P. Norvig, Prentice Hall, USA.
The Bayes net 703 is operable to adapt the preference attributes, based
on how the user U1 is observed to deal with items on the shortlist. For
30 example, items that are placed high up the shortlist suggest that the
information source is relevant to the user. In practice, however, the user may

choose to access information relating to that interest later in the day. If that is

the case, the monitoring means 701 uses the Bayes net 703 to modify the



7. A method according to claim5, in which, when there is identical
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i ndi cati ¥0824ddht ext, said generating step (iv? includesPCRGBMEYNY40f: 25
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subject-related data , and conpiling a list conprising the retrieved
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i nformation _source Q he |ist by the user, .in order to defermpe a
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provi ded tQe@omfEtridvindmeans 213 increases the relevance threshold.

15 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

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

the quality of the keywords in respect of an interest.

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

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

the page views:

{i) Expiry header, with HTTP date;
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Context change.
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10- - 1 sF610% 7 ¢xi- be%‘lr’r%mr@‘n{e)ang%%%ﬁ%l\ﬁ[ Mfoffation is used to arrange the data on

10 the shortlist. However, it may be that the user U1 wishes to view information relating
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

15 the user's instantiated context only, the user U1 has to explicitly change the context
in order to view this information. The form displayed on the browsers (on any of the
terminals T1, T2, T4) thus includes means for entering a request for change of
context — either by entering a time, from which a context will be derived, or by
explicitly entering the new context. When this form is posted by interfacing means

20 203, as described above, the new context information is sent to the first retrieving

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

Categorising types of users:
When a user U1 first subscribes to the system, the form presented to the
25 wuser U1l on his browser can include a plurality of drop down menus and lists
comprising interests selectable by the user. As an alternative, or in addition, the form
can include descriptions of types of users, and the user U1 can indicate which type
of user he is. For example, there may be several boots buttons:
e Slippers button
30 e Stiletto button
e Trendy trainers button
s  Walking boot button

+ Cowboy boot button etc..
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101QY) 10%&:(5 )s_efé!c%()v%gi(gﬁ‘l (Sf) f#é%’ %&tWNaB%ﬁ“ represents them. The profiler 201 can be
arranged to maintain lists of users against type of button and perform some sort of
collaborative filtering and implicit filtering of interest data between similar types of
users.
10
Format of data:

The information may be summarised and delivered, and optimised to, a
variety of formats/devices. The formats included, but are not limited to, HTML, WML,
l-mode (cHTML), VxML, XML, Postscript, PDF. The devices include but are nof

15 limited to PCs, mobile phones, PDAs, other communications devices, games
consoles, set-top boxes, multi-media kiosks, wearable computers, FAX and printed
hardcopy.

The information may be delivered on demand or alerted to the user U1. The
alerting may use a number of mechanisms including but not limited to email, Internet

20 Push services, SMS, WAP Push services, Voice.

The indexing of data by Index generator 205 includes both local and remote
sources held in formats including, but not limited to, XML, HTML, WML, CHTML,
plain text, RTF and speech.

The networks over which data is transmitted further includes UMTS, GPRS

25 packet switched mobile networks.

Example of implicit adaption of profile: traffic information

Assume that the user U1 has explicitly specified an interest in motorsport, transport

and cars etc. for contexts Work and Home, and the profiler 201 includes a rule that
30 states “If a user has an interest in motor vehicles, include an interest in traffic

reports”. In accordance with the description above, the user’s profile will be modified

to include the interest traffic. Assume further that the information provider 200 is

arranged to automatically send the user U1 data at 08:30 every day. The context
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compiles a shortlist of information sources relevant to the user’s interests, and sends
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
10 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
Bayes net 703 maodifies the preference weight associated with traffic, such that the
next day (assuming the user is determined to be in same context) this modified
preference weight will be applied and the interest is likely to appear further down the
15 list (the actual position depending on the degree to which the weight is modified).
The degree to which the preference weight is modified can depend on the
number of days an interest is ignored, so that some sort of time dependent function

is applied to caiculate the weight.

20 Aspects of the information provider 200, in particular the profile information
stored on database DB1, may be operated behind a firewall, so that external parties
cannot gain access to profile information. Alternatively the whole system could be
run from within an intranet, or a secure network environment, such that the only
communication with external systems is to receive updated information sources, for

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

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

computer network using a suitable transmission medium.
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4. A method according to any one of the preceding claims, in which the tracking

step (ii) further includes receiving inputs from at least one of a position detector,
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20 list.

7. A method according to claim 5, in which, when there is identical
correspondence between at least some of the identified contexts and said
indication of context, said generating step (iv} includes the steps of:

25 retrieving information sources in accordance with the selected subject-related
data , and

compiling a list comprising the retrieved information sources.

8. A method according to claim 6 or claim 7, further including the steps of:
30 monitoring the selection of at least one information source on the list by the
user, in order to determine a relevance weight for the or each information source, and
for each information source on the list,

identifying the set of subject-related data corresponding thereto,
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13. A method according to claim 12, in which the at least one transmission
condition includes one or more rules for determining whether the user is
disposed to receive information.

25

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

relating to said selected information sources is provided to a user via a

communications system.

30 15. A method of storing information in respect of subject matter of interest to a user
on the basis of a state of the user, wherein the subject matter of interest

includes a plurality of sets of keywords, each set of keywords having at least
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method including the steps of:
(i) selecting information sources according to any one of claims 1 to 11,
(ii) organising the selected information sources in accordance with a plurality of
5 criteria, at least one of which includes the identified state of the user or the
environment, and

(iii) storing the organised information.

16. A method according to claim 15 including presenting the retrieved information to

10 the user via a terminal, said presentation of information including creating a
viewable page comprising at least some of the retrieved information, such that

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

retrieved in accordance with display capabilities of the terminal.

16  17. A method of identifying information sources in accordance with a subject matter
of interest to a user, the subject matter of interest including a plurality of sets of
keywords, each set of keywords having an indication of at least one context in
which the set of keywords is of interest to the user, the method comprising the
steps of:

20 (i) tracking the state of the user,

(ii) identifying one or more contexts from the tracked state,

(iii) selecting at least some sets of keywords in accordance with a predetermined
relationship between at least some of the identified contexts and said
indication of context, and

25 (iv) identifying information sources based on the selected sets of keywords.

18. A method according to claim 17, in which the state of the user to be identified

is the current state of the user.

30 19.A computer program, or a suite of computer programs, comprising a set of
instructions to cause a computer, or a suite of computers, to perform the

method steps according to any one of claims 1 to 16.



