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ABSTRACT

In the context of CSCW ( Conput er C@aypgraattieck
wor k) we propostoeasd hei nt er act behweeruser s

t hrough t he ussercfawaagent She pur poseft hose
agent isst obe awar eof t heuser’ st at ge. gi. st heuser
typing on the keyboar dw riéet hageopl egnt he
phone,etc. W wilIfirsdescriben appli cativen
devel oped onof apedi aspacBasyMeet i ngasean
user - awar agent s.Second, we wi || presentthe

i mpl ement ati qnul ti - agerir chi t ect ul @nguage) .
Fi nal Iwe wi | Idi scussari owmspectaft heagent Sié

bel i eveheuser - anaagent ar ea st e owar ch better
conmuni cati on nman- nachi ne.
i nwhi chuser sonsci ouslnt er agitt ht hemachi neye
make the conputer evdreeser andt husrakeusers
unconsciously interact with the conputer.
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| NTRODUCTI ON
The keyboar @nd nouse ar et oday' sonput er gai n

Medi aspace.

source of input. Considering the humant c@pab¢oinpueer andot tal king on the tel ephone,

t echnol ogyai | altlte $ squi t ki m t at bfrehatcoul d
be donet oi npr ovéduman- conput eonmuni cat i ol

t hi paperwe proposteoaddasani nputsourcéot he
conput er, tu$ehi nmsel Thi si sachi evday provi di ng
an "eye" and an "ear" thatcombotesbditehat

i shappeni ngt a parti culphraceAs opposed ot he

| nst ead appr bhehusuakr s\

Conput er - Support ed
Conput er - Human | nteracti on

We call the agents that ussrghyso ctadidivity
user - awar e ageatid.l ust rtdtesseof suchagent s\e
can imagi ne a sinple screen-saveouludbénafy tt
from t Whenevert heuser snotwor ki ngnfronoft he
conput er ,user - anaagent isnf or nisheconput ewhi ch
turns tdue een- saveiandl ocks hescr eeds soonas

t heuseri sbacki nf ronof t heconput ert,heuser - anar e
agent s ecogni zekeuserandt hescr eeaut omati cal |
unl ockst selHawever t hi swor k f ocusesor e on t he
CSCW ( Conput er - SupporCeaper at i Wér k) fiel d.
I ndeed, know edybeader 'ss¢ at@anbe qui t eal uabl e
in CSCWto help inprovecdhstantati batween

i nvesti gatbduse of suchagentsn a
Medi aspacénul ti nedsgst emal | owi ngo- wor kertso
conmuni cat e through audi o/ vi deo) nt W ssipew
howt omakeneet i ngset weero- wor keesisi @rhr ough
t he conceptof user - awar eneBar t hi spur posene
devel oped an application, EasyMeeti ugri bbhat

'ki nd ofeet i ngsobenade.Basi cal Inget i ngoneone

t hr oughheconput ef smade as si npl @as dr aggi ran
icon into a w ndow. Ontbkextimmyt ewi | Iconnect

t heuser shenevepossi bl(@. gt heyar e nfronbft he
et «

We willfirgtescri limsyMeeti ngheappl i cat it om
medi aspacehei npl enentatiand i n parti cultdre
archi tectameéfi nal Wwg wi | Idi scugsheuseof agent s,
and privacy issues.

RELATED WORK

traditi qmadusekeyboardevi cesndl essraditi onalBoth the VideoDesk [11] and the[R4diitret Desk

(mul ti nodaht er f acgseechecogni ti gast urleased
i nterfacenpuksour ceshi $ nput sof a passi vieorm

real world to the conmputer world, by enabli
t 0" see'(vi deanal ysi $nt heVi deoDeska canerd s

since the conputer is aware of the user's actioum esbarte@sot hbephysi caleskand anal yzeshe

user snotawar eof t heconput eri st enitrodi sact i ons.
We chosa passivienpuppr oacdi ncee di dnotwant
toadda burdert ot heuser(e. gcarryadgesfilup

i nformatiiorafil e. Th) sway,we hopet heuserwi | |
benef ift ont hesyst emi t houhavi ngxt r a- wot kdo,
whi chavoi da f ai | ubégr oupwar gyst enpoi nt edut
before [9].

scenel.tcanfori nst ancecogni zéet extwittem a
paper (usi ngOpti calChar act eRecogni ti 00CCR)
techni queahd pasteit intoan applicati drhe

Vi deoDeskecogni ztdseuser 'nandnovenent $ nor der

t omani pul abbj ecton t hescr eefsuchwor k,however ,
focuses on singl e-user applicatiinputahdreasi-
our work focuses on CSCW and passive input.



Figure 1 : Connection between two people using the mediaspace.

Mul ti-agent systE3fS5]areal soel at edourwor k
exceptt hatour focusi s nore on Conput er - hunan
i nteraction.

On the nedi aspace aspeoordf,maoy syst emsxi st
t hast udy he nt er actti lomoughi de¢ 8,3, 1, 20, 22,
14, 2] .Fori nst and®rt hol p6Jused heredi aspacea
an asynchronousay to devel opgr oup awar eness.
Snapshots from peopl e's of fi ceragel haken vatl
anddi spl ayada backgr oumibsai @i ct ur €hus, co-
wor ker sinconsci ousleyel op st rongédreel i raf co-
presence. Porthol es' agipffoerodnordEasyMeeti ng
i nt hesensé hat tbri ngsot heusert heknow edgef
who' g nt heof fi @dwho' snotbutdoesnot bri ng hi s
know edge to the conputer. This could have
i nst and®, sone i magepr ocessi ogt henosai cl na
si m | drashi oNj deoW ndow 8] connecttswo di st ant
roonsthrougla | argevi deo- di splialyusi nprovi ng
communi cati on between distant sites.

Fi nal | yheconceptof acti vefficgl0] and reactive
envi ronnept]ar & henost cl oselrel at €dour wor k.
The active odbdi keasppl i cat bagedn know edgef

t hd ocat i ohpeopl eeari ngct i veadgesQur syst ens
di f f erst hesensé hatve do notwant user sowearany
devi ceand we al sdhaveal It ypeof agent snot onl y

| ocati on onesheleacti®evi r onmeatmeet i ngoom

i sequi ppedi t hal I ki ndof sensorso automatically
per f orthevari ousaskslhe user - anaagent appr oach
is more generic iprohadesgener architectfore
such syst emsand our experi enakeal snrore with

i nteraction between users than with room equ

EASYMEETI NG:
MEDI ASPACE

Part of everyday' sofficewrk oftenconsistien
i nf ormal / f ormedt i ngdet weerco- wor ker Bowever ,
t hosareet i ngsespeci alilnf or madp not happenso
easily. Aexampl d,et 'consi deiserA who want & o
meetuseB. UserA di al B' sphonenunberandget s

busy tone. A nonentAlgdsseky B' sof fi ceofi nd

USER- AWARENESS IN A

gV

Al t hougheal it gnotsonegati viggopl enofficesil |
spendal otof ti mer unni ngft eeachot herTo i nprove
conmuni cati oml,ectromed | i s ofterenpl oyedlt's
asynchronous, theldfemeheexchangefi nf ormati on
to be made nuch easier. Howevieruyannoged o
be di scussedface-to-fremet i ng®y at | east hr ough
t el ephonar vi deo.For t hi spurposene devel oped
EasyMeet i ngnappl i cat banl ont opof a medi aspace
hat allows to easily neet.

Inthenextsectionge willfirsdefinahat is a
medi aspaceé,henwe will descri behe EasyMeeti ng
appl i cati ¢of fi ceret aphor for the user-interfac
features...).

dane
aspace

A nedi aspadea syst emhat nt egr avésleo/ audard
conput er networ ki ng techrovldegyogdrrovi deri ch
cooper at ieani r onmer nunberof syst embhavebeen
built at different sites [8, 3, 1, 20, 22,
si nmpl esystensi m | aro vi deophoneshi chsi nply
connecuser & hr oughi deot o nor e resear ari ent ed
prot ot ypa@btel att kr nd ookg ornor eor i gi nakeof
audi o/ vi delbansi npl ya t el ephoné t hvi deo.Qur
resear dlocusesn t hi sdi recti by usi nguser - anar e
agents to ease the interaction through the

We useananal ogedi aspadd-i gurle .l ti sconstitute:
of nodes connéaeedent r ali t ctEachnodeconsi st's
of amoni t org canmer aspeakeranda ni cr ophon&he
swi t chi s conput er - cont r ok hedught he software
W%% atéateractivetermediBaci litgll1IF[1].

reovérg Pl P(Pi ctutaPi ctureyconnect @édt he
swi tchal | owi nigo di vi déhenoni t or'sereenn f our
rect angupart sthr ought heconput erwe canconnect
until five people together.

EasyMeeting : office metaphor
So farpedi aspacaseaccesseadr oughnt er f aces$ so
intuitive and sinple to use and with limt¢

the office closed. A then | eaveB toogetbacski ®hifting from single-user to nulti-user app
i ntouchv t thi mWen B ret urnshei nver sscenari o aneed of i nchewnet aphor $he user - i nt erpracei ded

happens where A is out of the office naking itFidjuriy cobasé@n &hof fi aet aphot hatwe bel i eve

t ogetbackt o A. Thi sscenaricanhapperi ndefi ni tely!



fitlsett atheneedof CSCW The saneway si ngl e- user

i nt erf aaesbasedn t hedeskt opet aphori,t seemed

nat ur aloext endt j nt hecaseof CSCW toan office
met aphor. | of Bindaii | di nge havet hr ebasi pl aces
wher epeopl ereet .Fi r sti,nt hei of fi ceher ef or mal

"serious" meetings occur.
wor ker s cglrancieneachot her b&f i @adhol d nf or mal
meet i ngssi nal | y,n t hecof f eeoom wher ei nf or mal

Second, wherebe hal | way

4
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sty wer
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-
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nmeetings take place whet her work or non-work rel

Fr omt heuser - i nt er fpaieh®wf vi ew,t hi sret aphor s
di rect t gpresent &dr eer oons r epr esehhevari ous
| evelof communi cati ofr om f or malcomruni cati on
(of fi e@om t o i nf or matonmmuni cat i drHal | waynd
Cof fee roonj:

Ofice room
Thi smeanst hatuser s\ant t oneet pri vat elFyomt he
agent's point of view thensaketseméhmsisers
are in their office,

Cof f ee room

Thi s isiahormalypefconmuni cati ddser svantt o
nmeet .even napubl i pl acekor i nst anceft hesyst em
det ecuserA i napubl ipl acanduserB at hi sof fi ce,
t heyi | Isti Ible connect edyent hough her ai ghtbe
peopl e around.

Hal | way room

Provi dasheabi | i fgruser sogl ancensoneoneel se' s
of ficlenl essheuser &xpl i ci tl pséhei accesdoor,

t hi $ sal waygossi bl Ehe connecti onl yl asta few
seconds.

The user nt er f d@esbeendesi gnexb t hatrreet i ngare
ver yeasyt oobt ai tUser @r er epr esentaesd conswhen
t heusemant & oneeta cer t aicol | eghe si npl ydr ag-

and- dr opgshei con nt d heappr opri at@m(optional 'y 4i st ur bed The door
VPH”UA%@%GT

he/ she can set a later neeting tine). Eax:h
cert aikm ndof meet i nghhenevert hesyst erhhi nk t'
appropri atehe usersare connect ed hrought he
medi aspace. Further npreyviweidceabilitygcreate
groupreet i ngky dr aggi nigcons nt an exi sti nger

i con.
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Figure 2: EasyMeeting, user-interface.
Karsenty has taken two meetings, one
informal with Madrane and a formal one
with Gelin.

al one and not on the telrepresecontrol

It has been shown that access controaspectar
of CSCW [ 1@&ndredi aspad¢eparti cu] @r 17Rs we
seeont heupperpar tof t hei nt er f aaaloori conranda

m rror corprovi dewo functi ogsvi ngontralot he
users.

The mrror provides a video heédwbaekoske
hi s/ hemn i mageont heroni t or nor det obe awar ef
t he i mageerby t heot heuser diser of t eanpl oyt he
mrror function to center their image.

It is gossi btecontrane' avai | abi thrpughhe
doornet aphorC i cki rap t hedoori comakesi tvary
fronanopendoor( anybodgancone andseene) ,t oa
sem -cl osed door (neaning you can gl anbatin
| don' Wwantt obei nt err upttedd cl osedoor(1l' mot
avai |l ablee,g. ' mi na neeti ngnddon' want t o be

nmet aphor rEcd@naisihablse
49 .

| deal loyrsyst emoul dn'rteedsucha cont r ali ncéhe
syst emguesseshatt heuser sdoi ngandt her ef onteat
ki ndof connect i ohs/ sheant sor doesn'want .For
instance, if a user is neeting padpsgsaenhi
det ector et hamone peopl eandt husassuneg hatt he
userdoesnot want t obe di st ur bédbwever nho matt er
how sophi sti catlesluser - anaragent @ar e,t heysti | |
cannoguessisat soneone st hi nki ng. t hepr evi ous
exanpl et heuserm ghtnot beina "seriou$ornmnal
meet i n@gndni ghtbewi | | i nigobe i nt er r uptledieed,
users needetpy ovi ded t lsomeki ndof cont r gli nce
all the cases of ioaenabétakennt@ccountn

f actt,hepr obl emof cont r adt i IHast obe st udi eénd
fut urexperi ments| Ihel pus provi daccesgontr ol
features nore fitted to the needs.

| MPLEMENTATI ON

To managesuchadi st ri bussit emse chosd ousea

hi er ar chinedlt i - agemtchi t ectamct oi npl enent he
conmuni cat i bat weeagentwi t hTcl -dgadi stri bute
progr ami next ensi vt cl - tkpl emrent i RPC and



TCP/ 1 P). The intea$aopl enent éahTcl -tKcl-tk keyboard/ mowsa i vi tMpti ondet ectiiosdonevi aa
and its various extensions allowed us to quifckilnl yi rgilmatentpr ogaaal yhel gi ti zedt ureaken
a prot ot ypgehati s easyt o nodi fy.The nmul ti-agent fromthe cameraand consi det hatnot i onhappened
ar chi t ectairleoweds t o easi | gdd/ r enoveser - anar e whenevet hepi xesumval udet weempi ct ur eshi gher
agents and to clearly separate the nodul es of hahe gsysttedm eshol The keyboar d/ nouaeti vit g
donevi aa Xl i bpr ogramhati nt er ceftesyboar énd
nmouseevent sThoseagent ar eenought odet ectairly
accurat el y whet her athssteskor not | ndeed,fa
useri stypi nhe/ shésrat hemoti onl eslsyt i sstill
Agent - based architecture det ect e&hd when not t ypi ngextt heuseri softenn
The architecture i s based onagemistroldfect notion (unless reading/witing on the physi
i nformati on about users' activity in order tPhERIPESENE hSHb I

the best gppropri at e time. G ven the _het er 09G40 Rt ﬂ Fb%g% tistheonethatcentrali zd®

theagent sit seemedsui ted o organi zehemin a i nf or mat ifaront heuser - anaegent § nordert oi nf er

h! erarchwm,l..V\e thushasedbur ar chi t ectam ehr ee hi gher -1 evef or mat i ¢ror i nst ancen t heprevi ous

ki ndof agent d:ower - | ev_aglent guser - anaagent g)hat exa eanintel | i sntat t ached t Wo USer - avnar e

;g;: ecte trf]‘:’ dﬁ}f g’ hi .gher'ltﬁ\s;r .aﬁg_)gmgl a'g%nﬂskeyboaraztt i vi apdnot i ordet ect i en) i nf er

a eng amiaselr ealpemm(“'lmemhé'bra' ruljfthes stem that a given user is present bhi saf pr whet be
g veag I €. : y i sprovi dduy t hekeyboaralct i vi agentor t henmot i on

whi chcol | edtrsf or mat ifarom hel nt el | | ghgent § n det ectiagent| ntel | i gagént sknow edgar eonl y

order to nake connecti onsisketiMeetescri béi s about a particul ar physhcah gi {lanof fice.

architecture in Fi guresegj nAorwmat iférows rom '
rawdat gr ovi delgly t heuser - anaagent ¢,0userdat a -Ik-zg\r/vlefe(c)jrgtéh?tl)%zltl ?crlllesegﬁjghgand don’ thave any

provi dealy t hei nt el | i gegentand f i nal Igy oupdat a
stored in the server. Ser ver

The ser vdrasgl obaknow edgef t hesyst em ti st he

User-aware onet hatCSCW appl i catiwonkli nterastth.As an

agents exanple, if we waohneéaiserA andB t oget harhe
\ ser vetnowswhi chconput er heyar eusual Ilyoggean
/.

I nt hi secti ome descri bdei npl ement at ifom $tr om
t hd ogi caf chi t ectpoientof vi ewt herf r onphysi cal
one.

and will send a queapptopt héhéel | i gagent s.
Knowi ng A and B's respect itesser abumisl, lguess

- Intelligent whet her or not to connect them
agents Language

The system has been inpl emented using forai
the interface, fddordni cat i bat weepr ocesses,
andC | anguagéorl ower - | evelut i nés mageanal ysi s,
keysacti viagent..W.showinFiguré thenain

Server conponentaf t hephysi car chi t ectaumrddt hel anguages
used.

Figure 3: Logical architecture
User - awar e agent
W will first defineusbratanaagentThei deas
to coll ect as mumhmat iampossi blbéoutt heuser s’
physi calti vi tiger - analgent sr esof t war e/ har dwar e
t hat provi de riflaramat | Buchagent ar eavar eoft he
user 'physi calt at e, gwho t heusei s,what he/ shies
doi ng,wherehe/ sha s, etc.The way to get such
i nformati on can hf wearsenfra-med i ordet ect ors,
vi deoanal ysi pr essureapt or sndert hechai rcel |
sensi titve i ghtbadgesUser - anaiagent ar el ow | evel
agent in the sense that trheyapabordastance,
t heycandet ectot i onor changeof | i ghbut do not
provi de higher-level information such asra user is present
not .

I n owasewe deci dedousewhat we hadavai | abl eg.
t hevi deccaner & hati spar tof t hemedi aspacandt he
keyboar d/ mouaet ached eachuser ' sonput erThe

i nformati omus provi deds noti on det ecti cand



o Motion detection att achddt heuser £oncer nedo wake t heuser - anar e
keys activity agents up in order to get the information.

agent
agent @ C, Xil library Finally, we encountered problens due to the
Icl-dp not control the physical state of the conne

medi aspacEor i nst ancehen r equest i agconnecti on
bet weeA andB, A snonitomay swit cheaf f whi ch

wi | | resulatcdmmect i wher eA doesnotknowt haB
T Intelligent is connected to him (privacy isss®l.ut) .osA
agent t oaddan agentt hatwi | Ido sonme i magepr ocessi hg

check hai magesar enot conpl et Iy acki, nwhi chcase
the problem should be reported to the user.

DI SCUSSI ON
Server Inthi $assecti owe di scustswoi ssuesnetechni cal
t hepr osand consof var i ousser - anaegent sandt he
second social, the big brother issue.
What ki nd of user-aware agents?
There is many ways to get inforamsépissabeut

Var i ousar dwar e/ sof t aar er nat icaebe conbi ned o
obt ai nt he best resul tSo far,EasyMeeti ngises

ifff Server

Tcl-tk-dp EasyMeeting keyboar d/ nouaet i vi agdnot i ordet ect i drt.t ur ned
BLT interface outt obeenough orsi npl easesyhenuser al way$ og
) _ ) on t heanmeconput eanddo notwantt obe cont act ed
Figure 4: Physical architecture ot hepl aceddowever poneof EasyMeet i ng'rsd t i gbal

wast omakeconnecti ansi | akdreywher ent heof fi ce.
For eachuser 'vior kst at ivenhadt hr epr ocessunni ng.  Thi sgoalcannobeachi eved t housome sophi sti cat e
The keyboaraict i viageni npl ement éhC/ X11scans SOf twarguchas face-recogni whorch arenot very
al I t hew ndows and r epor tehen keys aretyped, 'eliabhrddo notprovideeal -timecognitibnthe
communi cati asdone vi atcl -dpn C. The notion followi ng, we discuss different altmromndve:
detection is inplemented int@samKidsedrary cons of each one.
todoreal -timeti ondet ecti dme al gorithmvery  nptjon detection (video)
basi d n orderto runfast pi xeldifferenbetween This js a sinple efficient captors tbat oran
successm_mct uriescal _cul atgmfd,em sett hre_sholtd1e inreal -ti ®npl eal gorithpsovi deel i abf esul ts.
agentonsi detbat heriesnot i ormndcommuni cattehe  opever t her esulitsver yl i i t ede cannoknowwho

agent si npl enent @chTcl - dp nor dett oconmruni cat e

bot ht o t heagent @nd t o t heser verThe servei s  Face recognition (video)
i npl enent eidn Tcl - dpt o conmuni cat @othto the  Face-recognitsaweryactivid el of resear ¢y, 21] ,
EasyMeet i riqt er f aoelt ot hei nt el | i gagént sand howeverno real - tiekfi ci etgorit hewi stort hi s
makescal kot hei i iger vef 1]t omake t henedi aspace conpl ex problem Thhe dasonhy we haven'used
connecti on&i nal | yt he EasyMeetingnterfades it. W are currently working on a way arour
i npl ement eidn t cl - tfor t hegr aphi csisi ngt he't cl I nstead of face-recogniti aise"shicodlr@cogniti
extension BLT1.0 to inplenent the "drag-and- Whogh {&atiuck easiienst &oehent heuserf irstog
and using Tcl-dp to comunicate with the ser®®rthe conputrgrhenor ni ngwe coul diet edtheshirt

) : pattern and use it as futdure mghetar(dopi ng
T_h| sar chi t ectworekswel Iexcgpf ora fewprobl ens. heuser glon' tchangeshi rtdur i ng heday. . . User
First the keyboard activity proobys hreuserbe j dentificat bber iisi ahport antert hesyst ensi nce
ot herw skeusemusti ssueheconmand” xhost” for  {pjs s the fbatli ewsnet obecont act eder ever
t hename of t hemachi ne unni ngheser ved nbot hcase  he i s.The nost rel i abkel uti dre pr obabl padges

this iscoaveni ehort heuserandt headm ni strafor phoweveme do notwant at t hi oi ntuser $ owear any
t he syst &im spr obl esoul desol vely r unni nghe speci al devi ce.

system as root. _ .

, Scene anal ysis (video)
Anot heri ssuevas t henunber of processednstantly Tpj sj ssini | aof ace ecogni t ibert nor egener i e
runni ngndsl ow ndown t herachi nesthen usersre  ppy wantt oknow, f ori nst andeheuser 'l ocat i bnt he
not requesting connections it is in fhctea i€l (R user ar epr esenet ¢ Exceptf ora few
t okeept heprocesseanni nghe sol uti ostorunthe g pp| gases, tcannotoe achi eveidnr eal -t i mhyji ch

processesrequedtront heservemhen a meetings  pjght not always be a pridiscasewiar ene want
request eidheser veshoul dask t hei ntel | i gagént s



to know the nunmber of users present in the office (I.eprés¥mh® | how | Real { what
t of i nduti ft heuseri sbusyhol di ngneet i nghe can nce many | time
tolerate a few minutes del ay.

o Speech * * *
Suchagenthast he nt er esti @al - t i in@at urldowever, .
t he drawback, is fromthe hunamiecomuit®te. Mtion * *

One hast ospeak obei dent i f ivdd,chgoesagai ndthe detection
passi ve approach of our system ldgsenosryl dsuch

Face :
be used as a conplenent to other captors. -
recognition

Tel ephone activity
Thi scapt orcsneasi Ibei npl enent exhd pr ovi deery ~ SCENe
rel i alilrg or mat i bnf acti,tcoul &l sbecoupl edi th  analysis
t hepr evi owﬁz)eec_mecogni t inmdul e Suchagentcan Tel ephone| * * *
tell the user is busy on tareinoelesyetnens activity
who theuseriscallinyWth suchinformatidrhe
i nt eract conl doe cust oni zeBor i nst anciefa co- Keyboard * *
wor kerwant st o neet userB, and userB ison the activity
t el ephonteal ki ngo a fri end,he syst emcoul dbe Software - - " "
customi zed in order to awdent aeakdavi deo e

connect i arspi tdeconver sat barn het el ephor@., activity
userB may cust om zéhesyst emottobe i nterrupted
when tal king to custoners.

Figure 5: Pros and cons of various user-aware
agents

Keyboar d/ Mobuse activity

The si npl edtor nof moni t ori mgt hekeyboar d/ mouse \w summari ze t he gudzonsoft hevar i ousser - awar e
activitSuchacti viityf or neheser vet hata useri s agents in Figure 5. W gave five criteria:
pr esentnf r ondf t heconput erl.nf or mat i mmovi deay

this agent is however partial: a useof nhght be Presersg: the agent can detect someone’s
conput er sinply reading, the softwamteeagent willho: the agent is able to identify the
activity. « how many: detect the number of users pre
Sof tware agents * real-titbeageni sabl ¢ opr ovi deha nf ormati on
By software agents, we nean the nanyrsodinware that real -ti ne.

amachi nahi chcanpr ovi desef ulnf or mat iaoutthe | \\hai- the agent is able to desetsdeohay t
user For i nst ancef a userrunsa cal endaranager (e g. the usertisghi sdeskont het el ephone
application, the server can esefdltf drmeniion et c ) ’
(e. d.heuser soutoft heof fi ¢éni &f t er no@t,c. The '

Cn £ : ; As a concl usi dn,i sobvi ous hatt her @ sno one al |
screenoclon si gni f it ésl useli sprobabliyot at hi s ’ o
desk. If user logs on somebody &I seéheogispl RPWerful agent, but eespeo faldvant agk.good

canbedet ect edki ng teasyt odet eather & heuseri s ystemi | Irel yon conbi ni ngnt henost cl evenay
| ocat edi nal | EasyMeet i nigt seldan provi deseful M@nYy agents in order to build a reliable sy
i nformati @gi,ncea t noni t or 8#ho' sneeti ngvho at Bi g brother issue

di ffer emtme Fr omani npl enment at ponnofvi ewthe A fundanent absué ot hewhol esystem sthe"Bi g
software agents need to conmunicate with theppetyeri sdlicchgent sscat t er edir ought he of fi ce,
neanst oei t herodi f t heappl i cat i (cesy. npl enena moni toring the asfttitmnser senmi ndsoonuch of a
cust ormhel Ical endaranageret c.9r,i fpossi blese  tel esurveillance system..\W oumbystemtasi (
exi sti gl (ApplicatiPoogramm npnterfate)get  ysersil It rustNobodywi | lusea syst emhereitis
the information. possible to spy on everyone's actions.

To overcomne the big brothepriesewenumierof
rules we foll owed dudésiggame npl enent at iobn
the system

No access to other users’ state data

One of t hefundanent alesi grof t hesystenm sthe

i mpossi bi Ifona usert o know what anot heuseri s
doi ng. When requestomgect i wnt hsomeonej ft he
usercannotbhe r eached,her easomhy i sconpl etely
hi ddehoot heuser d.fonewant ¢ of i ndut t her eason



he/ sheannotget i nt ouchwi t hsoneone,tradi ti onal
met hodseeds obeenpl oyedror i nst anceneshoul d
askt hesecr et d@rfy hecol | egesout of t heof fi cer go
physically to the college's office.

Qur approachsdifferentomot hersyst emsuchas
Por t hol €Bhey ai mat devel opi g oupawar eness,
sense of co-presence, by explicitdyapiikcald yw
co-present, whereas our ai mof EasyMeetasigs

t oeasée he nt er acttilonoughhenedi aspacé&her ef or e,
privacy can and shoul d be respected.

Evanescent data

This is d¢drgput easpecof pri vacipat asuchaswho

i s where, doing what, should noafbé¢ est @sead
necessary. For instance, when a connection i
servesi | Isi nmpl skt hevari owgent sof i nd heuser .
Whenever the connection is establisheés d her
keep the information about the user.

By doi ngo,we ensurthai nt hedesi gof t hesyst em
itself, tbeo&aytobrealprivaawl eshé therefore
make this technol ogy nore trustable.

Ubi qui t ous/i nvi si bl e agents
From a hardware point of view,
and scattered through the building. In order
users not feel "watched", ubiquitobs negents
par bft heenvi ronnenthus nvi si bl at hatsensewe

nmove toward Weiser's view of ubiquitous corrpmi

I nmany nmedi aspaciencl udi ogr sanodeconsi sbéa
nmoni tor, on top\wfdaéaaneraam crophormnt he
tabl ®r attachddo t hecaneraand nexttoitthe
wor kst at i ®he whol esyst emakesp al otof physi cal
spaceandi sfarf ronbei ng nvi si bl e. .. Syst&mas
Hydr a[ 18]pr ovi dient er est alniger nat itvedse usedi n
medi aspaces: a hydra unit consists of aasnal
smal Icarmer aand a mi ni - di spl aigi chcan be easily
nmoved ar oundA meet i ngonsi dtnusi ngrany hydra
units next to each other.

W SYYSM

We canderi veront heacr onyriWSI W S ( What You
Seel sWhat | See)oftemsedi n groupwar 19]t he
acronym W SYYSM (When | See You, You Gee Me)
way to apply it is to only allow two-way co
way connect i omli chwoul dal | owsoneonet ospyi n
sonebody el o4'f$ car & husotpossi blidowevert he

W SYYSM canbe ext endedn many ot herway. For

i nst ancshen sonmeonegl ancesn a col | egeoffi ca,
snapshot may be taken. In a sim hgentashidon,
det ect when soneone phygsianakhg col | egafs§i ce
andt ake snapshaif t heusempeeki nghr oughhedoor .
When t hecol | egmnesbackt ot heof fi cepapshotcan

be repl ayed, thuod Itdgmnfi ndutwho i stryi ngo
reachi m hefThi sway we al sa espeqiri vacgj nca
usercannouset hegl ancéeat ut®" spy"i nsomebody

el se's office.

CONCLUSI ON
Hurran- conput émt er act r esear ¢lsf ocusedn acti ve

node of conmuni cations, itmewbeitlsawar evhen
communi cating to the conmputer. e dducy ifhesok
what we cal la passi vapproach o hurman- conput er
interaction, in whichshbtaweat ocommuni cate
to the conputer. On the conhearnputier hiag s
made awar eof t heuser .On thi sprinci plwe have
descri bed a useragewtri@gasedr chit ectflaréSCW

aha® an application to the nedi aspace, EasyMh

This work is continuing in different direct

Firstwe needto furtherxperinenfThisisstild

pr ot ot ypendwe ar ecur r ent hgki ngi t nor e r obust .
Experinmentation will allow us to valiidias <
di scussed in this paper.

§e<r:8ﬁg,e§\[/v%dpl %ﬂemn addpt ortdharkeyboar d/ nouse

act isvirgdydrmt i ordet ecti he npsti nport aonei s
usern denti fi caEveni ff ace ecogni tiiemotrel i abl e
yet, it will still be useful to do sone ba:

Fi nal | ye arei nt er est®dppl yt heuser - anaagent s
archi t ecttwwet heappl i cat i @BW or si ngl e-user
Many appl i cat cansakedvant agét hi soncepte. g.
t he screen- si@ser i batlt he nt r oduct it@het eachi ng

t henwagerdus cashbeeddi ti ngt, c.gndt hi sv | lal sdhel pus refi raur

amohi ttectrmalee t he

RBRRE EDGEVENTS

H\;ault gé i ket ot hankAr mand Sani emho greatly
cont i bu é}d hei npl enent at iobn hef i r gir ot ot ype.
Pascala osf ort heexchangef t oughtandt hehel g n
settingthgredi aspacBer nar Ner i al dioort heusef ul
di scussi ®&Nabi IMadr anef orhel pi nignpl ement i ndpe
not i ordet ect i agentAnd fi nal t emany peopl @ho
participated in testingndgawsyseénieedback,
Jean- M ch8hdoul Kat i &i nt zeFl or encluboi sand

KhbbrdnBdasett t a.
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