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Abstract

The world is p;rowing t.ogether more awl mon'. G\ohalizat.ioll i:-;just flIWword fOi
this phcnomenon, This was Illade possible ic!...;t.,hut lIot, Ieal't. hy Ih{' possi!Jilil.ie.';
of lIlodern {'Ollllllullicatiou, {'.g. 11lObilt'te1{'p!tOll.\',{'-mail ,md instant mC'Bsaj!;inj!;.
Bul t.he more omnipresent. tht'se new means of ('ommlmicat.ion j!;{'t.,tIl{' more tht,)
are t)('cominp; a burden, <I."ilISf'rS an' ("(JIIst,antly dmllt'llgpd wil h ("omlllllllic-atioll
reqlll't'it.s 110matter if tht,y lin' fl"('t~or busy awl in w'(-'(\ of some uw\bluriJPd time to
t'OJ1('('lltml.{'on their WOlk.

This work c1iscusst',..;the necessity and possibility of a (:ontf'xt. aware systcm that
filters illcomlllinp; COIllllllmicatiou reque .•..•ts amI hy doing so givt' the mwl' .somt' l"('lit'f
ill form of undisturhed time.

Die \Velt wachst immer llH'hr ZllSilllllllt'11. Glol),t!isit'l'llllg i:-;t 11111't,in \Vott fiir
dipses Phiinollwll. Dies \\"llnlc nkht zlI\d.zt d11lch die Illodt'l"Ilen KOIllIllUllikatiolls-
mittd, wie mohi\e Tt'lt'phoni(', E-.\Iail llud Instant I\lesl'jagill)!;enlloglieht.. AIH'r .It'
Ol1l1liplt'St~lltcrdiest, KOllllllllllikatiollsmiltel \\"proell. 1IIllSOllH'hr Wf'n\ell sic audl Zllr
Ul,h--:lllllP;fiir ihn' Bt'll11tz('[, tli! sit' st}i.fl(li~dnrch I":ollllllunikationsanfrap;t'll gdon 1('[1,
\n'n!f'tl, egal olJ sit, gCt";U\l'llId)('s('llaftigt sind, odeI' hpgchiift.ip;t lllHi sich allf illll' Al'-
hpit konzen! riPl"('1lmiisst,]l.

Die vorliegt'tltie Arheit rliskutien die ;'\ot.\n'l\(ligkdt 1I1lt1t>.liiglichkt'it{'1If'illt's
l'\tllltl'xt-S{,IISitivf'1l Systems, das citl,!!;elwwk KOllllllllllikati(lIlSilllhagell Iilh"rt llllli
so d('1lI Bpllutzer et\vil.'-iErleieillellmg in Forlll 'lOll ll11gl','-itiil't,('rZt'it \"('rsdmlh"
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Chapter 1

Introduction

Flw Imll'lI)I'J,fJl: of rli.\ulI.t'7l1 CUI/-
sis/.I 1101in .~f'('l..illy nrw {alld-
.~I(If)j'.~. Iml HI /Wl'm9 new eyes

"larct-'l I'rnllst

III today'~ world. lllot'P and 1lI0rt' IH'opif' dn have ilion' and lllOlP cOllllllunication
r\('\'ju's. \\'h<lt wat; mcant to hI' it hh'ssillg, llowiI,(lays hils SOlllC'tilllf'S ('yell \)(,COlllC
iUlHO.villg. Here is an example: SaUl wants to a,,,k a simple qucstion tn Boh. Hr'
calls hilll, but Bob is not at homf'. lIis wif(' anS\H'rS and tdb Salll thai lie is ill
t,ile officI'. So Sam calls t.1l(~officI'. Thl'[(' Itt' just [caches the allswerinp, machine,
tt'llill).!; him that Boh is IIOt, at his c\esk al present, Sam [('1Jl('lI}i)('rs Bobs cdlphOlIt'
Ilumlll'r and caUs there. At that lime Bob is haviug il IJI'f'sl'lIt.ation for an important
('lIstOIllCL As he forgot to switch of his llIobii(' phOlll'. it ring~ whik he b sJll'akill,2;
10 hi~ {"u~tollH'r. l'\ow Sam and Boh ale both in a snit. Salll Iwcall~e Ill' is having a
hard linl{' t.rYIng to n'il.ch Boh and Bob Ill'cHUsl' he P;0l distnriwd in his important
tll('pting. Both of tlH'1ll wish thillgs W('I'(' ('ilSI('r and mOlT' intdli14t'llt.

Tlti." i." \vhere the COl/.n/do/" idl'<l ('OlW':' fmlll, It~ Illilill goal IS to ('&'";(' comlllll-
Illeatioll l)('t.\\"('('11p('oph" acting VN)" tlludl likt, it digital seCTf'tary. COIllH't"!O)" i~ a
fralllf'work of SPI"\'ic{-'Sthat ofl"{'r~ every lI~e)" it ]J/Twlfwlllyr'lIf, that. mlUlagt'S Iheir
O\\'I\('r's ("OIlHlllllllcatioll needs. Til Ih(~ ahm'P-lllf'lltiolll-'ri f'xamp!f', all Sam want('(1 1.0
do \\'(1.'-'; to get it piece of illfol"lnation frolll ilob, illstpad of callillg Bohs multiple
pholle 1l1l1ll1wrs, he ('ould h,wI? simply askptl his COlllledor agt'lit to fint! a (.om.f ....
Ilit'llt lime to contad Bob for the desired informat iOll awl inforlll him OIwe Boh is
fn'e to lalk. On the other hawl, Bob's COlll\('(,tor ageILt (:ollirl hay!' known that he
was iIi a llleeting at Ihe moment. of the call and Ihal it would be illappropriat(' if
his phone rang;. If Sam's ql1l'HlioH Wil..'iimportant and nrppnT.. connector could have
informed Bob discreetly, othel"wise he COllie! have waited until aftm Ihe lllet'tinp; to
('Ollll('(t Sam alld Uob. As SOOIlas Bob has lilll(' '0 talk on ,hI' phone, he would have
("(llll,u:tl'tl Sam's COIlllt,(,trl[" agPllt ,hal ill tum wOII1(1hil\'f' inf(llllH'(\ Sam al)(lnt. th('
possibility t.o call no\\",

Tltis is Ollt' a."Pl-'t:! of tht' COllne('tor idt'i\, 'I'll ,H-!tit'\'e this gOdl tlH'!"e aI'(' llIauy
."nb-prohlems 10 be solved. mainly tilt, qlH'stiolls "Hol\' dop,s t.he COilIlt'ctor agellt
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knnw WiH't.Ilt'! II(' cau iutf'lTupr its \Wl.-"!l'r right now with it phOlH' call or will'tiH'r
if would 1)(' IH'ttN to IISI' an alt{'l'IIati\'e lllPiHlSof communication'!"' and -'How ('all

th,' COlllU'('10l"iI,!!,l'ut(\to("idl~ wl[(-'1h,,[ a call is important. ('Ilough to allowe to distmiJ
(ht'mlb'"!".

A" ,1Ipre has I)('cn quill' SOIllE'a.d\'al1l"t~ ill answering tht' first (lut'stiun, the main
goal of this work is to lind allSWl'rS to tllP f';t'('(md (l1H'StiOH.

Till' rt'lllailldet' of this tiH'f-I('S is organiz{'d as follows. Chapter 2 tak,'s it brief
look al the CUlTl'llt stale of [('S('ilrdl in rt'latl'd Helds. Chaph'r;3 explain.'; SOIII(' con-
siderations regarding th' dl'sign of a !':iystclll that could he able to make (k'cissiollS
J('!atpc! to thl' disl.1lrh-o[-uot problem. In ('!lapler.l the implf'lllclltalioll of a prot.o-
t}p' S.ystl'llI is ('xpiainf'd. Chapkr S discusses a surv('y relating this topic. Chapt.('r
(j ('OUdlldes th(' d('wioj>l'IllPnt with SOllle ideas for futlll'l-' itllPI'OVCIII('uts. Fiuallv
sOllie cOlldusiollS are draWll that sUlllllJarizl's this work ill chapter 7.

In Ihi,~pliJlfT (/ jidwnlllslT n."l'd for Ilu: ('nUT/pies is (Jlw(JY,~ Ildre,~,w(l/() as .'he".
()f ('OW'8('IIlls /8 not dow' If) di."(~fWII.nlllt' allyone bld dlll' to Ih(' flld fhat the author
."('I'.~hi1n.~df l'Il fhl'8(' I',nullple .••/If/d /I1I/l1mlh; ai/res.'H'S himself Il.~ "he". NOHI' of Ih(,
gll'I'U 1':rtllllplf',•• is 11/1:'111f(ll'llIalell:;IT.~ I'u:lusin-ly. any femule H:ader ,~IIlJIIld JI'1f jl'n
10 npl(ln~ (lilll/Ille prmwllIls u:ifh fU/lIlIi' IJnUi UJ IUT ftmllu;hile n'f1ding.

2 Dd,niell'athmapf'l'Hllla



Chapter 2

Related Work

IFIIf'11 (l 1li.~lin[Jl11Sht:d bllt ddCl-ly
,wl('l!li,~1sll1ks l!tlll SII1IWlhil19 1.'-

]J()_~,~ibl,', I", i~111m/HI n:UuiT!ly

riyht.
Whrll he Matrs Ihn.! ,~omdhiIlY
I.~ imlJ().~!ilIJlI'.he i." I'fTY probably
lI'lllll.rl_

Arthur (:. (:lark ••
I'mji/r., of The Futlln'. Hllil

TlwlI' are fi('\Tral approaches towards this topic .• \ lot of aUllit'lIlic institutiolls
work ill !.Ids field for a lOll,!!;tillle now, nut ill till' lm';l r\('(";Hk the ('Olllllll1uicatioll
industry rpcognized Iht' illlportancp of this topic. TIH'H'fOll' 11\(,,\"also st<n\('d TO

work in this licld.
\'aturally the 140al of t.h~p two groUJlS an' sli~hl\' difff'H'llt.. Wltih~ Il}{~s('jf'utitlc

approach aims on in(,fl:a.silll?; the kllowkdge and Iludcrst.andiu).!; of the topic, ,Il('
illdllstry first of all is intcrestc(l in working :"ollltiollS the~' can st'll. Tltel'd"ol'e thi ..•
dlilptpr is did(Ie'(j into related \York ill .~('if'1lf"t. and the' indl/8fry,

2.1 Science

Alrea.d.y ill HJ91, ~1. \Vt'is('!" (iPsnilwd ill [1] the' iOPi\ of uhiquitous ('OIllIHltillg. Ill'
PJ"('(licts the use of ;;1'\'l'ral IllllHln'ts of mino {:olllputcr devin~ 1)('1"roOIll that ;It'p

iutllitivdy to operate so the IISt"r {"all atlas!. stop ('oH("(,lltrating on computer t\pvin-'s
<Iud start to care abollt the pt'op]e at tlw otht'l" PllIls of th •..•IIf'1work. Toda:-.'. l:i YP,HS
late!. we arc st-ill far from n'achill).\: liis alllbitions alltl undcniably Illost ot'simble
(II)jt'ct,i \'1'.

SatyallarayamUl stat.es in [2] dw fom (-'sselltiai l'('(juit"l'lllt'uts to JlIT1'O-5IVC COnI-

jluling. TIll' first is cf{cdi'l.'c U8Cof .smarl !''Pact:, lllt'al1ill~ tilt' illc!nsioll of t('dlllOlo!O'
illl 0 ('vt~ryday-Iifc ilwl thcreiJy cnabling inf(>rad iw s('llsill~ ami ("Olltrolling.

Tlw st'(:und H'qHirt'uH'llt is illl'isibilify. The Hilal /!;oal is the ("Olll]!]t'l,t' disap-
pPt'lral1('{-"of {It'rvasivt' ('olll]lIltillg t('dlllOI()~r from a IlSNS"S ('oJ].'wioUSIl(,';ss. This
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lPquirCIHl'm alII omatically l\'ad~ to lhe dcmand of !II/ull/wllt .••t'!, di.~t'll1"'(Jflc(,.

TIll' third n'quil'l'Illl'llt is localised scal(Jliility. Satyallara:1iallan stalf's Ihal tltt'
CllITt'llt \'[ lin.,; of the intl'llWt ("deal Ii of dislalK't'"') is inappropriate for Iwrvasiw'
computing; as t.ltl' 110,1'['as \wll w,; his computing systelll will lw o\'cfwhl'hIH'd by
distant ill1Nad jOllS that an' of little tC]('\,;-UlCf'if titt' density of interaction dOt'." lIot
btll of II.';ow' mows ,lway. 0[[(' eXilmple for this would be the smart h()\lSt~. It iHljll:-;t.s
the lig;htill,2; ('ollliitioll II) tht' llSt'!"'s mood. This of COlllSt' is 110t IIf'CeSS,ll-Ywhile tll('
lIS('1 is !lot at hUIIl(', SI ill qlll'lyiu).!; his mood is Oll(~kiwI of distant iUl.cwcrioH without
n' \lovaJl( '{'.

The last requircllwlIl is 1/Ias!.:lII.t1 urWI.'f'lI cOTulitlOlIIllq. Sat.yanamyallall 11l'j'('I'iVl:-'s
that. t.hl' ratl' of ]l('IH'traliolJ of pervasive comlHlt.ing tcchnology illtn tht' infra.suuc-
11]['(' will vary ('ollsir\erably. As t.his rf'slllt.s ill IlligI' ditfprf'IH:es ill the "smartlH'ss" of
dil!"t'1('nt ('II\'irollllH'nts. ilIH'l\'iL-.;iH' ('Olllpulin~ syst('111 will have to ('ompf'llSnll' tlws('
diff('ff'IlC(,S ill ordl'l to kl,t'p thl-' USI-'!'clear of anlloyanct's.

Fll!'thp(,IllOU' Salyallarayanall states thai ill ordt'!' to adlipve min"illwl user (h~tu1"-
ban('(' a pt'fva ..<;ivf' COlllp1lt1'1 Sysll'lIl must Iw cor!fe;1."t-uu'uTC so that it call ndjllsl its
hdlitviolll to the II."t'("s clInTl'llt state and SUlTOll11dillgS. A very important iS~HI('ill
this conkxl is Ihe balance t){'twI~'n pmadivily alld fml/.~JI(/n'1I('Y a." the uscr's Ill'cds
d(']H'w\ on his it'\.d of I'xperil'nl'p on it t.,L"k and his familiarity with his f'llVirolllll('tll.
•.\ system ('all (,iLsily nlltlO~' 11USN Iw proactiwly init.ialising all kiwis of P('()('f'SSf'S a,-.;
\\"I'!l ilS cOllfus(' him hy llla.'ikin~ activities bf'hint!lllltilosill'lllfallSpiU'PllCY.

i\tllllll111'lt et al. pre-;f'lH an inll'u'sling approach t.o Ihis plOblem In [J] t.Iwy
llll'ntion <i usn J!11/U'IHT modI'!. III titt-'ir expt'riult'1I1 the u~('rs hacimohiJ., d('vicI's
wit,h Iimil 1'(I I1ll'llIl)t')" Illl I, I ht, ability to ~et unavailalJlf' dal a dltOllgh a I()\\' 1)all( Iwit h-
l '(JIlth'l't ion. The pa til'Ii{'C modI'! was l1~pd 10 dl'l'idt' \dll'tlwr a user should be qUf'ril't\
what to do on a c<idw-miss 011 lilt' llIolJik syslPlll. Thpy a,<;sunw, that it ll~l'r is lllOl'/'
likf'ly willing to il("("('pl a dislurball('e if tilP missing; file is of a higher impOilanl"l'. As
tllt'll' is IHI s('ipntifi(' t1itl;l availilble h.y now, they conj('ctllte it logarithmic It'lat.ioll
l)('twI'('1I patience ilwl iIllPOItilW'('. iL<;t h(,y claim 1hat llHlIlY other human procf's."f'S
han~ a similar sl'nsiti\"ily (('.g. \'isioll).

III [-l] COlltilZ I'l. al. extelld t.he notion of ("oul,'xt nol ollly to descrilH' a st.all-' hut
a pnwf'Ss. They ilrg;ue that. only iI confcIt-a";-p'/,()I'I'.~,~ itpJll'Oitdl is f1t'xihk' l'llou)..\h t.o
(In)i(lll1islllatc1l('s bdwt'l't1 til!' Sy."lI'tll'S 1Ilodd of iutl'ractioll and the users's lllf'nt.al
model of Ih(' syslt'llI.

III Is] DalJhish 1'1 al. eXilmine how pt'oplf' rf'ilCt Oil incoming mails. Tllt'y c\assitil'd
the iucoming ltJ{~"isag;('('olltt'lIl to Ollt' of the following c1a.sses: r"f:(rllt.~f for action.
lY'1PU:Stfor mfonnatwn (link dW'IlHlI'71f, COl/lad infu dc). stutus update (for ouyowy
IlmJrd/tu_~A:), I'ffJIW,~/ for rL II/ff!iny or respons(' to a meeting rr:(j/Lr:st, 1'f:mindrT 01"

."11('illl .f}1'fdirty. Also t he.\' took into <iccount I he Idat ion of t.lll~st'llder 10 Ill(' ['('1'ipiI'IlI
HlllI thl' illq>urtaw'e of t.he message (to til(' rf'f'ipienl, as \\"1,11,L" 10 Ill(~ st'udt'r). TIlt'11
goal was to (kfi\'f' a mo(kllilal allows 10 pU'IIit't, I hi' Ils('J"'s rt'm:{.ioll 1,0 all iucoTlling
lllaii. Cout nny I (J t.!H'ir I'xj>("'1al iOll:-;,il \\",L-';Ill)1.t Ill' Itll~ssage ililportallcc that \tiUItilt'
hig;hesl. inllul'W'e Oil I lH' rq>IY-!lt'ha\"iollr of tltc llSi'l"Sbut the send("/' ("hlltTJrtr:.,.isfl(',~.
'I'll(' illllholS a [:-;0 lIotl'd that lll,'SSilg('." rt'qul'stiu)..\ inforlllation wefe sip;nitici\Ilt.l,Y lllOH'

.j (hili'" Pal hlllapl'llllllil
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likely to rt'ct'iv(' a n~pollsr and fl.',snll1Cthat t.his is because t.he appl'Opriatl' actioIl
Oil these messages is most appalclll to the tcripknr. Another interesting sid(, 11011'
is dIP fact. t.hat messap;es with social {'outen! wen' Illore likely to fctcivc a tl.'l'IHHlse.

In [6] Erickson et al. argue. t.hat ('lIlTI'1l1Il'dmoiogy is ('lC'<ltinp;walls Iwtweell
IISP[S. The suggest.ed approach is to make systems ,wwUllly lm!l~lllcr:nf I to ('nable
t lw IlS!'!";;1.0lise t.!tpir common social behaYiour to cOlllllluni('aft' more I'ffici('utly with
one anot.Iier.

Itl [7) 0\:.;011et aJ. pxprpss their opinion that no maLler how ;;op!listicatf'd a ("011\-

llllmic<ltiollor ("ollahoralioll system might be', distance will always ]llay all important.
role, as there are to lllallYfact"s illlll1lll<lll-to-hulllilll('OlllIllUnicarioIlthat !('chnolop;y
can hardly or not at all refi"ct.

III addition,),!. Sdllleidt:'r el al. o!Jsen'pd t.hat nol ouly physical distann.' but ilion'
important social netJL'ol'k (/istaT/cc play..•a significallt lOll' on Ill(' df]ci('ncy of human
t.o human cOllllllunication [Sl. Hence they claim that. human-("olllpulpl' interaction
a.s well as COllllJlltl'rSllpportl'd (,oolwrativ(' work could benefit by in<.:real'in).!,fOCllS
011sodal network dist.ance as an analytical IIlCil.,;ureami desi~n tool.

In their slIrveys [~], .J. ~1. liudsoll l'I ill. found rhat availability mauagf'lllf'llt
call not he just. f'vading all intf'ITuptiolls II.';thpJ'(' is a ICllsion betwepn wantinp; to
l\\'oi(1 interruptions and appreciating thpir IIseflllw,:-,s. For (';';,Jlllpit.in their study
\!allagl'rs :-;pl'ndmost of their worktilllt' halldlinp; iUlt--'lTllptionsall/I n'gard this part
of f.il('ir joh. They need a ("prtain control 0\"(.'1'their interrupt.ions to kl'('P ...•I'IlSt.
of t1l1'ir pl'ojt'd:-; Oil I.lw 01\(' hallli !Jut. on Ihe ot lwr hand also nt't'd SOUlet.illlf' of
dj'(~p W7Iceutmtiou. During these tilllPS it is illlportant to keep au:-: interruption
ilWa)',a.'-;the temptation to let themsel\"("S1)('ill!t'ITllpt('d ill ort1t't to not, dday any
potl'ntially import.ant information is to strOtl!!:for most of thelli. Tht'SI' tilllt'S of dt,t'll
("o!lt'pntratioll arise tIllit.eH'glll(lr!y in a workday. In SllllUllaryHudson f't al. deIllawl
systellls t.o make interruptions more PUil-i('lltrathl'r than dp(T('a..sinp;thpill. As they
also f01\I1(1that intprrllptiolls an' handit'd di/t"t'n'lllly dt'IH'nding 011 t ht' nature of
the interruption regardless of slatl' Ul' t.iUlI', IlH'YlH'liEo\'('thill. w/"1ally l.mn~IIj('I'nl
sysfnns [G] arl' the hl'st way 10 approach this dtallpllpp.

Allothn illlportalll, findillg of liLt'lll is that S~.stt'IllSthat rdy on users uprlatinp;
their cIIlT('nl st.at.us mallllally are houlld lol,!' illt'ffr><ti\'('as IISP!'Sof the,";\'s.vs!t'ms
1l\'\'('JSt'elll to n'l1lt'IllIJ('rto dlilllpp l!lt'il' availahility slall'.

For~arty d al. ('xmuined this opinion [wI and found that p('opit' t('nd to ig:nore
tIl(' availability informat.ion provided hy tiU'ir My Firll' sodal t.ranslucient ayailability
illfonnatioll softwal"('. (),I)'\,illl' 1I1,('SSl)('('chc\et('cliou, location informatioll, ("OIH~
put\'!" ilttivily ami calendar iuformat.iol1 to nlEHlt'la lIs('r's ;l\'i1ilahilit.y.) COlltrary.
tIll'Y liSP t.he provided informat iOIl 1.0dl'!t'rmilH' t.hl' ]IH'M'W'I'of a P(,[SOIlrat It\'!"
t.han its /lvllilahility. HellCt. til(' auhors implicatf' that it socially tl"illlShW('lllsys-
t.l'lll is a p;ood approach uut far from ellollp;h t.o 1l11{'\'iatt.illappropriate disturbaH(:~
sip;nificanth' or prew.'nt thelll tot.ally.

[",wi,,]]ytran:;lucelltlIleansthat the t'''llllllUllicatiulIdmlJlld trallslJlits!lot olllytill' ("Oll\.l'lltuf
llll' ('OJrllllllllicatio!l hut al.~otllf' {'lIIolions of lIlt' lISf'l"S

COllllllllllit'aliOIlShields "
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2.2 Industrial
TI[('n~are a l'tlllJ>lt' of groups that arc workillg: Oil the future of (mohile) ("OtlllllllIli-
('it t.ilIll. TW(I (,f t 11I'1lliltl' II\(' :11"11(:PtlPrati(JI\ I\utllefshil) I-'ro j('f'\ [111and the ()IH'1l
'\lHI)iit-, AliialU'(' [121 ~. Ow' of tllt-'ir projPct.s is ca!lf'd PH:Sl'1iU' S{Tvice aud ~I)('('ili('s
a SNvic(' that ('Ilahks th •.•USN 10 tiefiIH' ccrtain 1ri~('rs Ihat are COIllH'ct(,d with hi,;
clun'llt stall];;. Otl this h'wl it is not. Sll('/"ili('.\ how the currcnt. sta.lll,.; is ("111111;..';1-'11,

what slates thefe are ilXall or what kind of actiolls could Ill' triggt'rt. Tht, goal of
these wurkin,!!; groups is sirup!y do specify a commotl arehitectual basis all which til('
singlt. IIlI'll IIH'tS could illlp!cHl('nt t h('lr OWII soillt iom; and dc\.j(-cs. TIl(' ('OIllIlL()lI1JCI."is
gUat'illLtPps til(' iuteropcrahility of all solutions a.nd devices within till' specifica.tions.

Tilt' fillllisil (:(1Il11111Ini('atiOIltechllolo&y COllljlll.llY ;'\()kia 3 tlevelope(1 a t('rhll()!-
ogy call1'd :\'oklll /'Il'!;flU'(' ll;~]rhat, S('('IlIS to be based 011 t.he Pn'SI'UI'I' SIT/'it'f'

dpfiwl"d h.v th(, ;~Grr.It f"Ollsists of th(./'n"M"lIcC SC11'fT awl tltt' PI'IC,••t'lI-H' Cl'luil
S'ojtwan' ami allows IIS('\;; 10 ('XdJaIl~l' l'l'achability ilLfol"111atiotl A lIspr can.sd iJis
n'a.chahilit~. stilt liS (husy, away. hOI'(,d plp/I."(' call) II."wi'll as his prefPlT('d mod(, of
(,Ollltllllllkat iolt (voice call, 5:-'15) alolLg wit h some personal notes . .A st alll."" ('han~('
("<Illl)p tri~J..'/'I"('(1eidwr manually h~'the uspr or automatically hy a calendar ('\'ent.
This information is s!.o["{,dOil thp Nokia Ptl':>encp Serv('1' wh(,l'e other users ca.n query'
thetH. P[('S('Il('l' oll"('["sa ).!;roup based privacy COIIC('pt that allows the lisen..; to d('cidl'
\\.lto ('an get what kiwi of information abOIlt thetIJ.

:\okia lists 0\0('1 ;m ('I'll-p!loll(, lIloti('ls that alrf'a.dy support Pn'SE:'llle. TIl(' Pres-
('u('(' (h'llt soft,waH' Is i.m.lilable for download 011 thp :\okia website awl it is said
t.hat it also works with pholH'S Hl,lIlufadm('(1 hy otiter companies, Although it (.oltl-
Itllllli('at{':,; via GPRS, EDGE 01' \VCD~dA it d(,pf'nds Oll SOUit' pfovidl'l' d('IWlldiH).!;
lletwOl'k s('I'Vin's (1lI11illtv til(' prl's('IW(, server) which aI"(' CUHf'Il!.ly not slIpport('d by
1m\' (;('nnall Ill'! work provider cOlllpany.

~pll'''';'' notl' 1.11,\1.,Ill'S(' Iw() IVOllPS;HI' owr1appillg, llwmlH'fl; of till' :lC 1'1' af" lOriI'll also llI"'llIbPI'S

of till' UP"l1 I\llOhilt' Alliancl' awl yil",' \Tfl;a
'\ :'\okia i.~pussihly and prohahly 1101. 111<' only company that aln'ady 11m; products that iltlp!"tllPll1

l.Iw l'n'MII/1: ledm"logy, UIll it SI'l'tlJ~to I,,' tlll' only plOmpanythat mf'\ltimu", it ill its ;u\wniSlllPut
campaIgns. This i••why this pumpany \I'lL"; Clio.'>I'11to h,' au ".'«Imp\p liNP.

(j



Chapter 3

System Design

1'111'mo,,1 pmfo1Hul trchlloloqtf's
'Jn~Ow,,/., /lwl riisfJppf'Ilt'. They
IN'fl1'f Ihf'mMI1'f~., info Ow fabric
of f't'I:/J/du,!/ life ufltil/hey (11'('ill-
dislin!J1lishabir ftnm it.

~Iark \\'pi.,,!.'r
rhf' (.'(J1Il/lll(fT 1m' the !JIst

('en/my. 1!191

Givell all dl(~ ah()n~ mentioned, it Sf'f'lIlS wise to {'ollect all expectat.ions towards
il smart comllllluicat.ioll syst.f'1l1 hdon' startiug 10 I\l'liign it. As it ('Ollllllllilkat.ioll
systl'lll coIltlcds (at iea."it) Iwo people, t!lpn' an' also at, lea..<;1two inlf'rf'st." to be
atleudet to. (rlm8t~ TWit- flu' the fl;1'Tn8 ('allN fwd ('alll't" thaI IlIT derivnl fTllm
tlH' If'if'p!wne context. will be (/.';('(1for the imliator' and tht, rn:f'iV(T of any form of
COUl1flll1tu:atirm, telephone (lswdl rl.~mllil or in.~t(Jnt mexs(Jyiufj.)

3.1 Caller - the scnder

The first fadiotl j:-; the caller side. The ('alll'I" lim; a c'l'rtaill motivation to initiatc
thc ('Omlllllllicatioll. These motivations call IH' classified into three majOl' groups.
\Vhilc till' first two of them me examplc1":ifor as .••.ndIHlllous communi('ation as tilt'
pattuefs do not ha\"t~ f,o int('fflet ill realtimE', the third OIl(' ohviousl .••.is an example
flll sYllchollOllS c(lIlimullicfltioll.

The first is the impart.at.ion of illfol"lnatinn, which meilns lim the cail('(" mainly
want" to inform the callce ahout somd.hillg. This illfo!"Jllation is fixl'd and call \)('
d('liwr('d without. lUi.••.involvement of tilE' mIle!'. 'I\pical f'xfl.mplt's of imparting
information would be mcssa~es like '-I'm out of ollic'c''', "Ta."k XY is done" or "TIll'
lllC'l'ting was rescheduled to 15:00h".

Thc s('('ond b the reqlH':'it of illforlllatioll. As like 11."til\' illl)lartatioll of infor-
mation the r('qllest can he ddivc'red without fln.\' invok('\llellt of the caile!'. Typical
example:> of requestinp; informatioll would hI' m('ssages like "\Vhat is tlH~ status of
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CHAPTER :l. SYSTE~I DESIr;"

plOjt'l"t X '{'t', ."1'1('11...•(, spud Ille the tlOClltllt'llt.(,olltaining X 'y'Z", or '"\Vha t is t Itt'
l1;Hll~of the Il('\\' sE'(Tl'tary again"?"'.

1'111' tllinl is tht. ,Il'sin' t(l illtt'wet witll the callee. 'I'his llIay Ill' to (\is("lIS,.;
sOllll'thing with till' cal!f'P or simply to han' a nin' COIl\'('ls<lliOlI

It is O!JViOllS that ill tIl(' first two elL"!''';. thl' actions could Ill' handled b:-" it

('()lllIllUieatioll Syst('lll without tile cali('(' having to wait for tile iw("omplishlllt'llt. ('.g.
(ht' call('1"could nrdPI' tht' systf'1II 10 inform till' call1'(~about it certain Illattf'r and
tll('ll forg(" about it. TIll' systt'1ll would rlwll try \.() reach tIH' ('allt~~ until he 01'
sh,' has til(' lillI(' 10 allswer the call. Tht' SillJl(~could be dOIlP with an informatioll
request. TIH' eallt'1' would simply onl(,) the systf'1ll to "Cpt the dOC\lIll('llt.containing;
XYZ frolll n~t'r AI3C illltllt'port Il;-lckto me. nll('(' YOIlhave it." Kow tilt' syst('m can
('Ollt.act the user ABC. It'll him about tht' t\(osil'pddocnment and n~port back to tht'
("(tllt'r, onc(' till' docllIw'nl b availahle. In thp llwantillw till' caller {'onld rare ahonl
()11lt'1"problems.

Ulllikl' the nrst IWo (ilS('S. whit'li (~all I){'halHlled a."ynchtollou~ly, the tbird ('I1."!'

["('qnin's both partiE'S (caller and ca\lE'e) to he i\vaili1blt' at the same time. \\"hilt' a
din'd sy,,1t'lU snpport is hardly pnssible in this n1.'-(t',a sySICIll could still support
1,1ll'Il"PIS ('.p;. by finding ,I poiut in tilll(' wl\l'n' hoth are availabk and scht'(lule the
("til then'.

III gt-'HPralit can 1)('~aid that ~YllchrollO\l~t'omlllnuication is trouhIE'SOllit-'for the
(',dler as he dIll's uot ha\'e any informatioll about the calkt,'s situation.

3.2 Callee - the receIver

A calk'C on the ot Ill'r Imutl ha.'i tiitff'r('ut !'t'(tuin'lUt'lllS towards it COIllIllIIllintI iOIlsys-
t('IlI. Iii' wallts to Ill' available fOi incoming calls tn p;et int('rt'sIiHg and/or import alit
informatioll and news. Still. whilE' lit' is husy, 1)('dot's lint want to he dbtm\H'd a."
wt'll 11." while Iwinl!, in all situation when' a call would be ina.proprintt'. E.g. a ~t()ck
hrokl'1" ha::; to ht, illl'ol'llled about any important event cOIIt.t'wing his inVl'stIlH'lItS.
If hE' is !lOt.rt'achablp at.ltis dt,~k p!lOllt" he would wall I the system to kllow that. ill
this ca~(' Iw is 1l\(J~tlikt'ly available on his lllO!Jilt,phouC'. Still it is highly arguable
if this infollUatioll should COIl\(' to hilU whih, he is attcJl(ling tiivim' service, All
<lnalogll(' situation can be ronstm("/t'd for the projpct lllallagPL \\~hile an~' dt'iaYt'd
illfOllUatiOll fiow could It'ad to il tklay of til(' whok project., the lllauagl'l" lIlight s!.ill
1101want to 1)('distllrlH'd while in all important lllilestolll'-meeting with ,I f"lIstonH'r
E\"pn if hp is jll.'it workiu).!;for himsplf. all ulll'f'latf't1 distmIJauf"c might break his
COlJ('t'utratiOll.. "0 ht' would want to j,t~dislmlH't1 only by rdt'vall1. illformation.

\ \'hile most of t.11\'f"alnn-'s IlH_'ntioIlPdahovc call 1)(>achieH'ti with t()(lays ('0111111011
tt'chnulop;y, this would j('qllil'l' a lot of manual syslt'm lllaiIlU'Il;l('(' by lilt, IISN t'.g.
programming tltp Wilting of calls and ('('mpilel'illg to switch t hl' llIohik ofl"at t ht,
Iw).!;iulligof it Ill('(-'tillg and on agnill af/('l' that Illeet.ing. It, is highly dt'sirablf' for a
('OlllllHlIlicatioll syskm to )lJ8f kllow wit('1l a USN is a.vailahh. for distlll"baIH'('S awl
which calls arp ]"Ph'V1UlIto hi'"'t'l]lTt'llt task.

Ihllit,\ Patlllnallt'llllU,t



:33 CO"TEXT

Anollwr prohkm for the eallce is the distrihution of his phone numbers. :\owa-
days IH'oplp bav(' IIlflny numbers. e.p;. office phoul', Illohil!' phOlH', home pholle awl
so forth. ;\OW lIot everYOIlCwantfi to share all his 1l111ll1)('n.;with ('veryone. Ther('
aJ(' allways people that ('.g. should have <teecs."only to the ollie!' 1I1l1l)"f'!".

3.3 Context
To rice-ide what to tlo with a 1)(,IHiingcall, the l'OllllllunicatiOlI sYS!f'1llmust know fl.';
lllallY things about. t he context of t he callc(' as possi hie and ideal)" ahout tht' (:OIlU'xt
of the caI\Pl", too.

This information iuclndes t.he current location of tbe ('alll,t, (ollic(' t1f':'ik,car,
home, ... ), his CUlTt.maffiliation (projf'ct. X. customer Y.... ). the :-;itllalioll he is in
(alone, conversation, meetillp;. dlllrch S('[VI("{"...) and his ('IlViWllltlt'ut (train :-;talion,
library, ... ) along with the available ltlf'allS of ('omlllllllication ill this context a:-;well
the illlllOrtallce, t.opic, and lup;ency of an ilH'onlillg ('(1I111111IIlicali()nrequest.

Based 011these facts, a t'ollllllunication syst.em wOllld han..>to df'dd(~ if a call
....;Iumldbe routed, delayed, ff'jected 01'ham\h'd ill another way. \Yhile such a t<L"kis
ahead~' hard umler laboratory conoitiolls, a COlll\lllt('rs.vstf'1llwould most likel~' fail
ill real-life-situation at. Ihe lack of needed information I)('('al]:-;('of tlwit' mmplexity.

E./1;. it might be pos,'iible to identify a p('rSOl]IIsiup;a bunch of Call1l'ra:-;to/1;('dll'f
wit.h a powerfllll imup;c-proec:,;sing-algorithlll hilt it i."ilhlsivE'to ('xpec{.these ('<UIH'ra-
systems to bt) wide:-;pr('ac1and available for public use at allY ]loint in t.he Ilear future.

Therefore it is ne<'f'Ssaryto develop(' ch('ap amI simple sens()(' (:ompOll('nt.st.hat
1\1('easy to intep;rate into toda)'s ('01I11111111ications~'sh'IllS Of maybe ('VeH IIhnuly

mr integrated into these. These .simph' Sf'IlSOl'compon('nt.s and the alp;orithms that
("olllhille it lot of simple sensor data to ('olllph'x ('ollkxl d('snipt.ions are it ba.':iic
rt'(lllin'1l1PII!.for slllart, comlllllnieitl ion systems.

SCIl~or CompOIleIlt~

TlwH' are many examplt's for thos(' simpk sensOfS plOviding high-value informatioIl.
Some exam pips will iIlust mt,(' til(' id(,il ill bri(,f, For more details, plea.'ie Sf'e Spction
:J.G.

A SYSt(,lllwas dc\,plop('d in [14J !.liat wa.scapahk of distignishing f'1('\'('ntlifff'rf'llt.
r'llvil'Onnlf'nt. c1a.c;scsb~' their ambiellt noise.s. In [1<')] this sy:-;t('tll \\'a." d('vdopt'ti
fmllH'f t.o rUII on a smartphone.

Almost ('VI'r)' lllotiefll PC Ol)('ratinp; s~'stf'1ll contains a keyboarcl (l'('sp('(.ti\"('I~'
Illouse) activit.y .scallllt'1'. It t'lIahlr'S the PC t.odf't('nnine whet her the user is clInen!l)"
ad iv(' Oil his PC or if he is away. III til(' latt.(T ca:..;('t h(, S(T('('Hsan'r could he swit.dlPti
Oil and the in.stant IlIt'SSt'llgj'rs!'t, to th' away-modf'.

Another rich FiOIlfCCof dala is the ("<llpml<lr.)'lflllY t'lllllpalli('s rim e.g. all Out-
look En:hangr Scrl!CT fat their t'lllploy('t's. All kim\s of information like lll('(,ting.s,
('(ltlfl'l"t'lIc('sor IlllisinCFiFi-tripsarf' t"('giSIf'f(,<\tlwr('. This ('(mid pnahle 11systelll to

COlllltHmication Sllipl(\:-; !)
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gut'ss what kiwI of ta.:.;ka user is (;llrIPlltJy \\'orkill.l!; OIL if ht' is available fot ('ails or
(:1lI,[f'lIlly ill it 11l1't'lill)1,aud wht'll tilt..>probability to rPilch someone at his desk pholl('
is hight',,,\.

Ow' last examplf' is a hllldoOlh proximity scauller. It :OWil])S the vicinit:\" I'm
utltt'l hluetooth-dl'vin's and is able to n'{'oguise them and thus n'('ognis{' tllt'ir OWIWL

That WilY 11sysll'lll could know how llIallY lJt'opk ;Hld ('\'('11who exact ely is arolllH\
at tht' ll1()ltl{'ut. An illlp!PIlH'lltalioll of such II s{'auut'!" is Nokia Sen ..•.or [IG]. :\okia
dl'vdopt.(1 a softWflW Ihat lets hlllf'toot.h-t'llahled pholles 1ist('11 for or her p!lO[[('S
that run SI'1I,,~01' ill ,he lleighhomitood and reaet. to tILt'lll. :\okia cm[cutiy li.-;(-"8
('olllpati\,[(' ])Il()]H's.

In [171 a tllobile phone is (,olll!Jil\(,,1 with SOIllCadditional sensor ('ompolll'nt,s, swli
as voi('('- illld illll1Jient-noisl'-IUinophoues, Illotion-dt,tectors, a.nd light,. illlt! tt'IllJH'r-
iltlll'(' st'l'nsol'S, Thl'st, St.nsor dat.il is t1l1'n 1Isl'd to guess the mwr's intt'Il'llJltahility.

All st-'nsor compolll'llb 1ll('lItioIled abO\T can be descril)('t! as 80fl/l}(l'I,t:.,~t:ns()r.••01
,~oft-scnsors ;1." Ihpy use existing hnrdwan' alltll'onn~rt thl'lIl to sensor COmpOll('nts
.111stby adding the 1H'('essary software smartness,

A dil!"('l'I'llt type of scnsor t'Olllponent is a fa('(' 1'I't'ogllizel' or a m('f,ting dl'll'do!"
ill it smilrtroom, Thl's(' ,"I'!lSO!'componcnts typklllly consist of a llllllllwl' of Call1eHl.''i
lop;t,ther with SOlII(' illlage processing Illgol'itllllL"i, They requi!'e a huge effort in
inst.allation aud adjnst.nH'JH. illld ;lIt' 1101available {,\Trywllt'l't.~, ftlrthl'rInore tiwy an"'
lIot Illobil(',

COIubiniu!!; Sensor Data

\Yhilt' il smart COllllllunication systf'1lI llt'('r!s to han' a prf'tty exaCT. pictlll(' of it
IIsp!"s cunent cont,I'xt, the ilhove lllcntiOlH'ti soft-sellsors provide only \'er,\' lilllitl'd
iufortllatiOiI 1'01 IlwlllSf'I\'f's.

:'\c\,{,rth{'\ess, Ihb data nll1 he ust'd 10 I'l('iltt' a complcx (\escl'ipI iOIl of the u::;er's
Cl11'I'I'llt stall', A calendar entry likl' "llrtljPl.t-lUccting" in ('omhination with t.,vpicill
Cllll\'l'lsatioll noises all( 111](' hlll(){Ooloh cell-pholles of ('Pltaiu colleag:ucs could ilHIkat ('
that tll\' U:'I't is attt'lldillg a IIlt,(,ting, \\'hile t.his dal<llUcrp;ing is a simple ex,ullpl('
of what ('{mid 1)(' iliadI' out of basic data, ('ven more is possihl(',

By loggill!!, all sCllml data wil It tillll'stamps, one gets all f""f~nfh:i,~fflrlj. Exploiting
this. it is possible' 1.0 gut'ss lilt' 1Isl'r's ('ontext lllore pr('('ispiy thelll without it. This
silillllw d('llloll:,trak hy tilt' following shon t~xalllplc',

TIlt' soul'round noise dl'tt'l'!or is detecting ..trainrit!(''', no t'lLtry is found ill tilt,
calendar for now alld l10 known 1H'l'sons call Ilt, df'tp{'ff'd ill the vicinity, ;\I{)W, all
\W could 1('11by silllple data lllC'r,dng is ,hat, th(, us('r is C11lTently rid ill!!, (ll1 a train.
:\'ow Wt' will h,I\-(' a look at tlH' 1:1'011 'ri,~lfJ,.y, Ht'conslructing thl' last 30 minules
of till' somTolllul noise Sl'nsol', \\'{' lind: t'ining (13 min). st.airway (1 min). walking
011 tlH' stn't'!' (10 min). riding, Imill (6 min), Looking through om t'\'t"ut history, \\'('
Iilld Silllllli1a1' Pi\{fNIlS ill IIIP moming of ('wry working day, :'\ow we know when:
t he user is, lIot just ndmg /I tmin hut. riding f1'(Jin lim' 4 since (j mimJtrH, pwlmbl;lj

10 I)anipl Pat.hnlillll'11111Ia
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[('(winy it ill. auothcr:! miTU/fes allli we kllow what tlJ(' \l~1'rwill (JlOhalJly00 next,
like ll,'alkiny jor I11WIJUT8 minutes awl H'IU'hing hL~ officc at g:()Sh.

\\'i1ile the last illformatioll is pl'l'tt.y Ilc('llrate, it \Va.sgailled 1J:vtil(' sallie basic
sellsor COIII{lOIlt'lltsmentioned Iwl"ol"l',oldy Ihis time the (-'Vf'1l1history was used
(along; with SOIllI~data-mining; alg;orithms, of comse).

3.4 Adjusting Context Awareness

As llIost communicatioll systellls me of'sig;ucd for humans, it. would he nice to haw'
them '1('luwc like l11tlllaW;,too. By this the ;tc('cptallu' of il syrit.elll by its users
('ould he increaspd. One cX<lmpl(,of it 111l1llalllike l)('haviolll' is t lw d"cission if a call
should be routed to a 1Is('1'while he is coding. :\OIll1ally a codinr:;mwr should not 1)('
disturbed by ('ails h{'{'aWij' this would intl'rrupt his ('{)Jl('('utmtiou, Kow for 1l\IIlHUIS
t.his {'ollcf'ntration lIeeds SOUll'tin\l~ to huild up. KnOWingthis a system ('ould route
PV{'1l<illiteunimportant calls withill the first minut.e of coding, illljlortant. ralls ma:..•.he
I'V('1Iwit.hin t.he hrst three minult's, Ai'll'!"maylll' fin' lllinuks of unint.l'rrupted
workill/!;, a USf'!'1m:.: INlcilf'd fl lc\'d of lip"1l cO!I("I'ulratiol\. Distmbillg him 1l0W
would interrupt this ("olH'cntration.

A :.:imiliLrtrade~ofr could be llIade for t1w IPk\'iHH"{' of Interruptions, if the topic
of the user\; ('urrPllt acti\'ily is know as well as the 101lieof the disturbance. Humans
lcui! to value re('put PW'lIts higllf'r. If somcone wa...,t.alking Oil the pholll' about a
('{'rlaill matter ollly two lllillUj('s ago awl is having a ('llllversat iOIl now, II(' might
stilll't'{:eive a call concerning the Illat,tel discussed two minutes ago. This relevance
fall~off ('ould he approximated by a hyperiJOb-likt' fUlltction valuing it ['(--,n'lI!.t~vent
Ill1lchhighf'!' t han Oil(' furt he-r in !.he past.

By dlffercntiating lH'twPf'1Idilfi't"t'lll fllll('tiotts for different sltuatioliS this hUlllan-
likp Ilt'haviour coul(l be Impron'd e\'PHfmtllt,!'.

Please note OUlI (lil limes and dumtions 1TIf'nliorlf'd in Ihis sf.dlOTI an' estimated

(lTld nut baM,1i on (l(:/ua{ n:'~('(l1'Chfindings. Btjon' i"'piflllf"nl.illg fmythlTl.'} sWliiar'.

some stuti-ies ,~'umld III' made to f[equire Ihe 1nll tl1mllg.~ f'.I}. hOI/: 101lg11.takes for' (f

118fT10 H'ach a state of tinp cOflr:(:ntmtum.

., e,-,. ;:) Interface

OW' of the most important parts of a ~ystelll is ,he lISl'r i!lterfac('. It, doC'snot ouly
pn'St'lll tht~functions of a Fioftwareto a user but is ill fad t.ht' fll('e of tht' system. The
ust'!' re('ognise.'"awl i(if'nl.ifiesthe system by its int("fac('. Tliis is why it is impOltant
to hay\' a good illlNface, !lot only to make all the systl'llI'S flllli"liotls availahle hut
to p;aill an:pptl-\tWt'hy 11]('users.

Th('l'efore, the interface of all <ldVilll{"('d("ottllllllllica(,ionf;y~tclll must he simply
alltl dl'ar. ;\0 matt('l' hm\' complex t.hp SYStl'lllwallY is, tl](' liseI' should allwa\'i; be, _. .
ilhh' 10 havf' an id(~1l.of wh(Jt a systelll is !lUlUI';ami how it dOl'SII. A lIS1'1'mip;hr.qrf

COlllllllmicltrioll Sllil'1(\S 11



CHAPTER:I. SYSTE\IIlESIG:-:

I/.,rd To a systl'llI that is il lIwyiml blru'l,:-bm: to him hut uo l1S1'1"\villllllSt a SYStl'lll
Illlkss hE:'ha.s a notion Oil t IH' sYsTems ("OIll"t'PI.

As a cOllllllunication systf'm is Ill'V!', to be a slaw I alo1H' solutioll, tll(,rt, art'
(,l'l'Taill fnrtht'l' delllall(is to it,s intl'l'bce. It must IH' ('<l.<;Y to integrate iuto t-'xistiu;.\
solntioll" (lWillleillls of COlllIlIllIJicatiolls. Ideaiy it fully integrates itself into existing
inf;u.;tnlCt.1lrt'so tIll' lIsel"will not ('\'1'1) kilO\\' that it exists.

FlIrt.hNllIOlI', all data USl'd I))" it IIl1lst he sYllchrolibable with othpl' sy:-JPlllS 01

softwart'. This ha." sl'\'l'r,tll't'il.'HIl1S.First of all, data can he gailH>dIjuitl','asily if it is
Ill)ssi"],' to read (~.g.addwss-iJook or calendar illformatiOiI from other applicatiolls.
Till'n th('[(' is the trust that ;\ 11:"('1'call hiwe in it systt'llI that sync1uOllL,,('s with
yirtllally ('\'('rythill~, (E,g. it. is Ill'yt'r a vain ('W\I'HV01lrto imrod\Il'(~ ('Olltact data
inlo MICIV:>oft Outlook as alltlo:"t ('v('ry sysll'lIl (Iw it I;oftwar(' or hard walt') offers
all ill1('l'fH(,('to il.)

:1.G Data Sources

;"J"owWI' shall take a do:,,!'l look on the r('1I>vanl,context information \\"(' kllOw or
('(Juld know ahout tIl(' !l:'wr, as w('11;lS tilt' ways to ).!;et this infOllllatioH,

FOI uow WI' will ip,nore all ('Oll('pms about protection of privacy and tIlt' dlmt
that. lllight be n('C(,Sf,;ary10 gd ('Nlain illfolmations, WI:'will concentrate 011 till:'
]lo,'i,d)ilitc" thes(' illfolllHlt,ioll will /-\iveus,

Although \\'(' talk ahollt thr systnfl ill the followillg, a deal d('fiuitioll of this
SYSt.<'llli:"st.ill to come. Cntil thl'll WI'consider it to he a ('ollf'ttion of t('c1mologit,s
illl(I data wit.hout a en! aill physical repres('ll1 atioll,

LocatiOlI

TIlt' infOl'llIatioli a!lolll ril(' whel'l'a1Jollt. of a uscr is a wry nice thinp;, if known, If
tIl\' locatioll is known, Oil(' tllight be able to detlllc(' till' ctuTent task of a \lser (or ilt,
1('a.••1 gt't. a hin!.) as \\,(,1\as t.he possihle ways to ('ollt-act thl' lISPr.

This informatioH can he p,atlwn'd ill differeut. ways, Tht' most sitttpit' Ollt' wOllld
I)(~ 1\ (;PS (or Galiko) ti('vil'l' that transmits til(' CUITt'1t1posit.ioH of the nSt'r to tht,
systeltl

Anolh(,1' way is hy det(,l"tiup; tram;mith'ls. ht' it a GS:\I pylon ()[ a \\'i-Fi Hl'('('S,'-:-
]lOillt. Tlds is lLOrJIlllllyItot that iH"t"1lI'al\',hul it is better to havt' a dl[(' Iban nOll('
at all. Also t hpse information ('an gP(, quiet valuable if pairt'd wit.h e,p;. known llS('I"
ltilbils, u:"er's calendar, ('tl',

\\'ithin a 'ugh 5urlwi/fa/lr'(' l'llvironlU('nt. it might 1)(' ]Jos,,,i!llf'to track the USI'I"hy
[[sin,!!;callwras. I',g, tht' ('\IlTPIlt.,"maril'Oorli f'/.'i.l'O"UH:/Ib of t.he CI[[L-projpd [lSI an'
aill(' 1.0 track il w.;('r lItovinp; thl'Uuglt t.ht' roOltt awl itlt'ntify him 011 the hasis of fan'
n'cop;nil ion,

12 Daniell'athlll<ll)t't"1tlllil
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EllvirOllIllcnt

A ~oftware was <!evdolJed to rllll Oil a smart phone [171. It listi'lls to t Ilf' sourrounding
solltHi::;, analyses it alld da.••ilips n'rI,nin sdhngs (like a car driving. a (Towdpd pub.
walking (Illtside .. ).

As this application lUllS dil'('(:t1y on the smartphOllf' it i" ill(!Pp('w\cnt from any
of her data S(:OUf(,Pawl/or ft.dlllology. The g;athcred informal lOll can 1)(' use<\ at
OIWCouhoard the phone or it might 1)(' :-;clld to t.he system. This way il is possihle
to ('.g. adjnst t.he rinp;tOlu'-\'ohllllf' an:ol<ling to t.lH' ('lI\'ironlllent.

Personal Calendars
Eit'ctronic calendars might 1)(' allotiwr ridl "omc(' of information about til(' ta.sk it

1\S(,[ is iH'rforming at a C('rtain timf'. Althollgh t.he information \,'ithin a mlf'lIdar
Ilormally is IIO!.wry detailed, it might hplp liS in clf'cidillg what a IIs('r is clllT('ntly
doing as well iI." ill dekrlllinillg where he is.

The most important feature of til(' {"a.li'IHlaris t he possibility to take fut urp (-'\'PutI'
into ('ousidl'rat ion, e.g. t he let urll date fWIll till' holida)'H" t 1]('1'11(1of the Illt't,tin,!.; or
the arri,.al-tilllP of iI piauI'.

Collocated Persons

In mall)' CaHI'Sit. call hI' intl'H'Htilll!; to kllow whi('h pmpk (if IIU)') are in the dose
viduity of the liSP!".This Ciln hI' I'slweial1)' illlpoltaut to know wlwlI Ihe sysf('llI has
tn trade off whether tllP IlHi'r cau 1)(' disillri)('r\ or not hy rOlllpitrill/'; till' illlportalwe
of pf'rsons to the user. E.g. while talking to his sllperior, it. lllip;ht not he the Iwsl.
lilliI' t.o he intl'rrupt('(i by 11111ld(l.vwho just waulI' tll ill\.ite you to a party of p;olf this
ahl'rJloOlI. On the other haIlt!. while dis(,lIssiup; the foothall-rt'sults of thl' wf'ekcnd
in might IH~per-fedly allright if a sUI)(,lTior inrl'rrupts 10 ask ahout the pl'Ol!;rcss of
till' cunellt project.

\rhile this information might hi' i'as)'l)' ,wailabl(, witiJill il }/I.Ilh ,~'lt1"l}('illlln('f' PIl-
vimUllll'nt (like a SlIliU'IIOOIJJ), it is Illuch harder to ppt in til<' Iml-u,"orld.

One theorl'ticall .•..po"""ihle \\.a.•..might 1)(' a software flimilar 1.0 til(' sunouuding
ddP(:tioll soft.\vaw of the SIll"UtpitOiIl', It cOllld di'f('(.t voircs ill til(' vicinit:'l' of the
usn and then try to relalt' t.ht'lll to "'Iwcilie jH'I'SOIiSvia \'oj(:t' H'('ognition.

,\lloth('l' pos.<.;ibility mig;ht he to try to idi'lltify PDAs 01 pitOIH':' of JlPoJlII' dos('
I,.•..,.ia BhJ('toOt.il, Wi-Fi or similar wiri('-spu'ad tcdlllO]ogil'H,

Current Task

Thp t:llnvnt ta •.,k is prohably till' pil'l'e of information that is till' hardest to ppt. A
('UITcut user task t:ould he any out of a 11IIgI','arid,y of posHihle ta."ks rangill)l; froIl!
simple reading or talking Oil tIll' pholH' to 1ll0H' I'olllpkx situaliollH Iikl' dt'aling with
a 14I'OUPof bllsiucss partm'rs ill the wailillp; lounge of an ilitport.

COlllllllluintt iotl Shields
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Thpn' i:-; no ~lJccilic ~(,Ilsor or Sf't of sell.'';ors that {'()lIld delect IIUY 0111.of all tiL"k:-;
of il user. Therdor(' tIl(' fll.~k-rld('dor ha.-.;to be a yirtllal Sf'llsor that ("ollliJillf'S all
i1vailabl(' information and thf'1t ill'rives a (or mort' likely it Jlossible set of) CUITCIlt.
task(s).

II D,IIJif'1 PathuJapl'l'Ulll<1



Chapter 4

Implementation of a Prototype
System

AllY ,'llffidclltly ad!'IlIHTd /cch.
fw/rlfflJ i,< indi .•liu.(}lIl .•hllhle from
mll.fpr:.

Arthur C. Clarke
P/Ojilc$ oj The 1"1.1111'(',19m

As tlH~ pl'l'rt-<lillg chapt,('!"s il1lls1rrtU" the fTf'ation of a semi-illtelli).!;Pllt sy.'.;tem
with satisfalnry ('haraderbt.ks is II major ta.'>k, Still it (',lll he done. As a proof
of concept a light l.'fTSion of it possihlt, (,olllll'(,t.ioll manage'r was impkmentf'rl. It is
called ltyht ven,10n Ilt'('au~eby far !lOt.all fpalm('s possihle 01 ('\'('Jl IlI('Tlt,jollcd could
he impiC'lllcntcd. Phone cails received through a Vol!' SI'rH'1' aw pron'ssl'l:L du'ckl'l:l
and possibly routct to the IIser. Additional information ahout tlll' ('11l1t,(is rt'qul's(,('f!
through a voice interface with recognition of diah'd nUllIIH'l's (DT:\fF).

To lH'ep things simp!p, ItO real senso1 data b ]]s"d (altlul1lglt quite somf' of t.he
l'f'quired information ('ould han' bt't'll llIade available with todays St'nsOi ("OIllPOlll'lLt
(('dmolop;y). Illstead a sensor simltlator (see .IA) is used.

Takt'li t.og",tiler, all th",se patts n'pn~'i('Ilt. a e;illlple ('OHlH'(:tor agi'llf.. IIl(,(JIItiug
calle; are routed t.hrough a VoJP e;erwr USill).!;Astprisk [I8]. The mllt'l" b queried for
tlte importance and urgency of his ("all IlSillP; a tpxf-Io-spt,('('h ill!l'rfac(' i'olllhilli'd
with DT!\IF input. Then the caller is looked up ill the address book of t.he callet'.
Tlw current context (location, situation) of t.he callt'(> is determinf'd a."iwf'1I d.'i his
pt'fsonal prefcn'nces conce-ruing; uoth his curff'nt context. awl til(' cal1('r. The- decision
logic now finds the b('$t way to (leal with this call. Finally, th(' result. is displayed
flU a pop-up window (tht' shic1d glli) awl the calier gds inforIlll'd, again yja a !('xt
to sp('ed, interface and the Cilil gd.s nml.ed respectivc1y blocked. As a H'sU1t" the
phone of the ('alll'(~ will or will not. ring.

1:J



CIIAPTEH 4. 1'1P1.E\JE:\T..ITJO:\ OF A I'HOTOTYPE SYSTE'J

4.1 Scenariu

To ,!!,in' ,itl' \'('ivkr it mort' vivid impression of this Cotln'pl, I will issue two eXilllijJ1r.S:
All iuslIrauCt' ag:ellt found Bob's numh!''' in ,]](' pltollf'hook. Ill' calls him to dH't-k

w!wtlll'l" lit' might Iw illtt-'H'sll'd ill chauging his eiil" inSUl'ancl'. As Bob dOl'S not know
tht' agt'llL he is 1I0t 1ll(,lltiOllt'd in his addrt'ss-book. TIlliS I hI' syst('1Il ha.c; no hint. 011
how to halHlk l,hh ["('qlll'st.

AllotlH'l" situatioll would Ill' ,iLt' follmving: Bob is ill a Illl'et.iug with his co!kagw'S
where t1J('Y tIiS(~lISc;,Ilt'il current projf'Ct. \\"hilt, l[lthis Illf'f'tillg, Ihn'('I)('()lll,' try til

('outllet him Ilsinp; tl\(' systt'lU. TIll' fin.;! is his wiff'. Sh(~ just want.s 10 say 11l'llo but
itil,'>no ur;.'plll mutters. TIl(' system tells her. that noh ioS Imsy in it Hlectilli-!; right
!lOW. She is advic;l'd t.o h'av •. a voin .....IIl~sage, which sit •. does. Shortly after. Sail I
waut.s 10 call Boll. he works at. the sallie ('OIUJliUIYbut on a different pmjccl. As Itf'
ic; ill\('['P,..;t.t'd in Bohs IVkis(' ahout. a (.('!'tau ide,i, he has to t.alk to him ht'fore elosiu).;
lilll('. The syst('1ll tdb him, thilt. noh is uWl\'ailable at thl' mOllll'ut hut schedules
a call for hoth of thclli after t.he 1IH'(,t.ing. TI}(' third lH'rSOIi calling is Carl. Bob\
sUIH'riol'. II •. is out of towli (hb w(,••k and just Rot informed that. it SIH'{'ial elieHt
will arri\"(~ at til(' ollin' ill a fr,w minutes all<II"iOllH'OI11'ha."; to t,akl:' (,dxe of him. lie
calls Bob Ilsiug t Iw s~'stl'm awl tags this call as mg('111 and illlportant. The syst Pill
illflJl'llls Boh {lis(Tctd~' ahout this ()(,lllHng call. so Bob can gf't out ()f (lw llll'{,titlg,
tah, thc call and thus t ilk •. can-' of tht' client.

This difff'rent. haudlin,!!, of tilE' H'ljUcst is only possihle, h{'('ll1lSI' till' sysll'lII knows
on the one haud what. the ust'!" (in thi:=: ca...;e Boll) is doiug currf'ntly and on tilt'
ot IU'I" haud who is post.in).\: the n'fjlH'St. how tid,,,; person is related to t II(' user awl
how im]lOltant or 1lI'p;ell1 this I't'll'll,:,l is. TIII's(' requests shall lw called ljualifit'd
n'fJ1H'stS.

Obviousl,\': thl~ Ijllrtlijit'd mJl.~ are the imcl~till,!!, ow'S a.";only here auy detailed
prnno:-;sing call Ill' dOll('. This is why the focus li('s Oil pron',..;sill,t.!;such calls.

4.2 NIndel: Interruptiun Shields

First of all, a basic Illodel \V"-"; (c</uiewl\ that ("ould fullfill all demands. A shirld t.hat
is Imil(l around (ite USI'1 S(,(,tlld to lit ill. It il<L";tltt' i)(,lldit of beillg flexihle E'lto1tgh
to Illak., it Jll~ssi[,tp (0 include all kinds of pawlll('\ers 1)\11.rt'lllains lltulerst.alldabll'
a.s ilt till' ('Ill I ,I stnH.;'; shipld \ViII rcsIllt in a Il('tll'r 1Jl()({'(,ti()11titan a weak ()IJ(',

ProtcctiOil Value

TIlt' hasic id('a of til(' ,~hiddi.";that. it pwt.C'cts the u:=:('rfrom undl'sin,d disl1ll'l)iln("<-'s_
Ikl)('ltdittg Otl (ttl' \lSI'rs ('urn'lll task. it ha.,,:an initial s(rellgth tlw pmtn'tion lTallll'.

It is d('IH'tldittg Oil the llS("'S current task, I'.g. a ta,sk like {'OIling I'PSIlItS ill a strougel
shield than bem!} idle, Each sitllat.iott hilc; a pn'fix{'(\ st <ludard value which can 1)('

IG
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modified by the user to <uljll:-i!it 10 llis I)(,fsonai prdf'ff'llct's wil h ,he addres-"i hook
nlll! pn~f('n'nceeditor.

Topic

Additionaly, the shield get.s a topic. This topic wprel'ent.s till' "project" the user
b currently ill\'o\vcd with. The topic could 1)(' anything, ranging from low-grained
information like work or pnnltf' to fillf'-graille(\ information like clienl. mndw9 OTt

monday or Lisa's english homework. The topie is used to dderminc whethel' t.he
call is related to the Ilsl'r's (:IUTl'lIt ta,<;kor Hot.

Caller Irnportallce

Another fact.ors of influence on the shields strl'ugt.h is the raller import(lItCf,. A
(listurhan{'(~ by a person that is important 10 thl' lls(~r is more likely to be l.l(:cep{'I~1

than by a perSOll t.hat the IlSf'r rates as unimportant. Fill I~xalllple, if fl user is
currently working on an important pn~('llt.llt.ioll for fl dient. he might !lot walll to
h(~ dbwrlwd by SOIlll'Olleasking him about the f'eat-placeIllent for his daughter's
I)iltiulay part.y"

Thif' reyeals another a.<;pPctof a persons importance: it is oftpn ('oIllhiIll~l with a
("('r(,aill topic, Someone mig:ht be import allt for a ccrt.ain proj{'ct bm totally unim-
port.ant to ot.her projects. e.g, while a user is ill a Hyndic<tlc-mcctinp; ('onsultiu)!; his
partllt-'rH, hif' aSf'istellt in the proj('ct p;roup might ha\"p a high import anc(' vahlf' while
fhe S,UIle person ha.'i a low impottance yalue wheneYl'r the IIs,'r is al adient,s officc
f,alkillp; ahout future iJllisillt':f'Sdl'als.

Therdorc thc caller importance can he sel lopic-wi."l~. :\1' (on a scale from 0
t.o 1) 0.5 if' takeIl a.s default importance (in caSl,:":;where no import.ance if' cldincd
for a certain lopic), it is po:-;sibh' for t.he user to dOJL"I.IJ'Wle (:prlain USNS ill l'('rtaill
situalions" This way it h('('olll(~<;possible to as.si?;n ,hc lowc$t possihle impol'lalll'(' 10
,he alllloying insuralll"(' Inokl'l" who just kt,(.ps calling for all situatiolls ex('ppt idle.
A(:(:onlill~ly, C\.high \'aIut' could 1)('as,<;igJl('dto t,pilmlllaif's in cC'rtain projeets,

Call Itllportance

Of course the import.C\.IH'pof :-l.call can ]]01. !'C' a:-:s('ss(,d hy simply Iookinp; at the
('aller's importance to it projed, Evell an imporl (1111perSOll might make unimportant
('alli' (your project part.uer might just want 10 kllow if yom an' fn'e for lunch) or an
unimportant person might hitn~ sOlllethinl!; really important. (tl\(' stlllknt apprentice
might want. to inform YOIl that he IllG><;owdlip the prp:"('111al ion YOll an' about to
I'I"I'SI'I1t.),This is why thc caller rates the imporlall('e of his call st'en fwm Ids point.
of \"iew Ihe mll imJlO1.tancc,

This holrlf' Ihe riHc of ('allerI' always !'at ing Iheir calls il.<; 1'1'1:'/ important hut a.s
Ihis can be countered by the user-defined mUtT imporfrwu' if is worth the risc.
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Importance Facto}'

ComiJillillg tltt' {'(JUn' impor1ww(' and t hI' mll imp01taTu'(' 1'('Slllt~ill t.llt' IlIIjJU,.taru'c
fadm, if, l'l'prl'~el1ts the actual illl(JottalK't' of a call to a Wit'l"ill a {'ertain context.
The importalle!' factO!' i~cakuhfwl by multiplying the calle[ illlportauct' with tltt.
('itll illlpOl'tallct', rt'sulting ill \'allles in l)('twt't'll one awl zero.

Urgency

Finally. a calkr is "hk to stat!' thelLl~q('TIcy of his call. This allows the systelll to
COlliI' 111'willi a good alterllative in ca,'it' it cail call not be routed through iIlH.diiI1l'Iy.
(',g, ,ht' system could propo:'i(' a later time to call in Cfl.'i!,t.1lE'call is 1I0t urgent or
it could eUllllwra'" alt ('lilal iv!' means of communicatioll t hat might reach tIll' lISt'[
SOO[H'I(the mil'r Illi).!,htnot. hI' ahle to take pllOlH~calls while a.tlenoinp; to il.llll'dillg.
but might :-;till1w ,Ihle to l{'('dve awl all~\\"('r instant Il\(~Ssagcs),

Dccbioll Lo,ricn

l'\ow that all pilI"illlll'ters I1eCf'SS,Il'Yto pro,ess a call il[{' ('kar, a decission is IH,('(h'(l.
TIll' dl'("l.'i.'i/On lvyic derides wll('th('I to roule a call to I,he user. block 11ll' call 01'
qUf'l'Yth(' caller for addil.iollal illfot!lIatioll,

First of all, th(, topic of till' ('all geL.;eompart'd to the topic of til(' user's ('UITt'llt
t.a.<;k. It. is a.<;Sll1l\(,(l,that i'ltllilar topics indicate a ct'Itain rt'll'\',\llce of a. call while
djfferlng !.ollies iJI(licate calls that are of no rel('vall('(~for the current user's acti\'ity.

As all irrt'I('\'ant Cediis a. potential disturbance, this call should at least be im]Jor-
tallt to gl't routed. Therefore the importalwe fador is checked next. If it is larger
thall the shidds prott'ction \'ahu', l,be ('all will gd lOuted. In the other ('as(' til(' ('all
\\'uldd he bl{l(-ked,

But lH'fore this is dou(', til(' illIportaIIce of the caller p;ds dl('ck('(1. If it is lmge!'
than tilt' prOl.('d iOll \'allle of the shield this means that the calkr might han~ a chauce
to illterrupt the callee but ha.,; rated the importi\llu' of his ('all low. In that case he
gets a second challee w-; t.he ~ystl'lIl \\"ill inform him about the users cunent. {'()[ltcxl
and r.IWlla.'ik if tlH' ('Hilt,!,\\"oultllike t.o n'(:otlsider t he import alIl'(' of his (,idl or ("all
hilCk latn.

If t.!u' calkr is lIot impOl'tant eIlou~h to interrupt ill the current ('onkxt. the eall
is lJlo('k(,d.

i\ow Ihal it ("(IIIbe i.LSSUIl1(Xtthat it ('all actually /8 relevant for the Hser'~ clllT('nl
l'Olltf'xt (as the' topies arc the sallIe'). the mg('IICYof thp call gets checked, If the ('all
is uq.,,('lIt, (at the mOIIIcnt a call is cOIIsid('I't'(1urgt'nt if it ha•..;all urgcuc,Y \'ahH' of
liH'Rt'f than O.!J) it, p;pts rnull'd to til!' liSP!"l'IIll:>(liately.

If it i~ tlot. urppnt the import,Ul(,(, factor is dl('(:k('(l agaill~t. t.1l('(>Iotl'(tion value
of the shield anti ill tlw follO\\'ing the mil i~ haIllllpd .i1I~1like a call with it rliif('H'Ilt
topic.

l~ Dilllit'1 Ilatlltllall('t'Ilttl<l



4.2. ,IODEL, I\'TEnnUI'TIO\' SHIELDS
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Figure 4.1: the <\PC'ission IJ('(' ~howil1g the pron'ssillg of it ("all
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CIiAPTEfl 4. l\lI'LE"IECiTATIO'i or A rflOTOTYPE SYSTHI

To outliup til(' Sy~telll's behaviour Ollt' nUl say that calls that. are urgcnt and COll-
("I'rJI till' sallle topic the IIS('I is ('llIT('utly involved in get fOnt( ••1 thwllgb l'ltlilieall'lv.
In all nthn ('as('s tJlt' calium"t Ill' important <1:';well a~ tlH' callt'!' to p;pt rollII'd. If
(lilly t lw lISt'[ is impOt'! ant. ht' is qUl'l'it,( I for a rp('ollsidl'ratiOll of his call's import all('(',
III all 01her caf'PS t \[(' cnll gl'l s IJlockpl l.

,\s til(' U.-;,'llilight still wi",h t() ;ivoirl an'y \),uTit'r ill Ill,tween him awl a cnlaill

IH'ISll]] ("alling, it is pos.'iible to allow a 8y.~luTl Ol'f'rride. This fei\t\l['(' is tlH'i11l1
I'm col1eag\\('s or fri(,lIds wlto know tlu' liseI' good (,!lough to d('("id,' Oil t,ht'ir OWlL

whcthN ,lwy ('ould interrupt tIll:' Ilst'l" in a c('ltain context. III (,Wi(' of it potentiall:-'
illapplOpriall'disturlJalH'f" til(' systt'1ll \wmld PWPOSl' a I'l'flaiu adioll and then <\•.<;1,:
tltis h"ILstnlnsel' if hl' would likt' to follow tht' giwll proposal or Bf'\'f'l'tlH'tcss COllIilllH'
the call.

Feedback

Aftl'!' PIO('l',"isill!!;a call1'equt'st, a fcedha,k llIl'Ssag" is 1ll'I'sE'llkd to the callf'l'. III thl'
('asp of a [f'jf'ct('(\ ,all. III(' 1'E'('l\lUl(l."llOulcl gi\'(' the ('alll'r all idea of what. Ihe 1IS(',
is Cl1IT('ntir doing ilnd wh~' IH' is H11n'achahle at. the 1II0011el1t. As a USN might nol
wi"h t.o sharp I his inforlnation with e\'Crrbod~', il is possible to I'ontro[ t.ll(' 1,,\'(,1 of
ill format iOIl the feedback pl'Ovidl'I-l for each adl Irt'ss-iJo()k ('lllI'Y depending OIl the time
of day. Pos ..<;ibk information (,olltaill tlw lomtio//. ami .~ituati()'Ii. The availahility of
this inl'Ollwllioll nil1l)(~ pllallkd by tlH' nSf'r df'IWdnillp; Olllhc time of day, cuut'ntly
Ill(' possiiJilitll's an' ll.'rll'ktlfTw. jlrdimc" alv.'ll:l)s or 1IfTtT,

4.3 Shield GUI

As lII('lltiOll('ll hdOll', It is vjllli to till' lIS('[,S a(,c'l'plaI1I'f' that he understands and
gels an idea of wlwt IIU' SYSIl'111is c1oing. Therf'fore, a pop-np-window will infor1lf
t.1lt' 11,,1'1'Ilhou!' illlY illC'Olllitl:-;('alb alHl the measures Ihe system perfOlllH'li.

As PlaUl' l't al. found in [Ell, humans have til(' abilily t.o get infot'lllation from <ill
ima:-;e mIlch fa..<;tf'rthen fwm tl'xt" .\Is() Ihl' ill\;-1.1,1ilHl l,f visllal Ilata IS It'ss illterferillp,
"hall text lIIl'SSIl,l.~;t'SaI(',

'I'll(' Shidd CUI cllallles th(' liseI' to Sf'(' if a. ,all W[lS hlocked, nmtl'c! or pa:-;sl'c1
OIl for furlhl'1' qUl'l'r in tlte wink of lUI l'.iT, For that P\lI'IlOSE' it large sltiE'ld kill[ is
pres{'nti'(i in lite [ow(,1' left {"ot'lu'r of I itt' Willdo\\', It is gl'f'f'll if a call is 1'01l1,'c1,reel
for blo('ked calls <llld orallgt' for ('<ills thaI Ilf'f'li furlhel' qllery,

FUrl h"lIllol"l' il shows all IIll' prt'fl'l'f'lI('es of a. ca.ll, <is well "LSthl' dedsioll of I hl'
slll,'II\ Ill!!;II' illollg wit II ,hi' "IWISl)\I" fo!' the t\"cisioll, the repl:-. lIlessages awllll('
allpl'Ilativ(' COlllIHunicatiOlI I\l'\'ic'('s,
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Figure 4.2: The Shield GVI sho\\'ill~ t.ltt' It,:,ult of n processed connection requf't't

4.4 Sensor Simulator

As litl' inll'gl'atioll of I'pa] S('IlS0IS sPPIllPc1 to 11('1\ IlligI' ('Iforl, a Sf'usor simulalor WilS
ilsl'd. \Vith it, t.he cOlltext of it USN nUl Ill' s('I. III a blkt stall' of t\I'VdOPl'llIl'llt this
intt'rfacf' could lw n'plan'(\ hy actual Sf'llS()(, data.

As it. is, tlw sl'llsor simulat.or (,lIal)I(':-; till' lIS1'1 to st'l hb CIIlTCllt. local lOll, situal ion
atld topic. The set of pn..;sible local iOlls wa.,; I)wddillt>( Iii." hOIllI', OjJicl' and m1', 1I.'i for
the situation lnuling, u!lliny, ('01/:f'ITSlltWU, l/wdiny awl ililf' art-~dwdllihlt, opt lOllS.
TIU' topic of the em-relit task can be ('ntereti n,<;fn'(' \l'x!.

Of ('omst~ I.ld~lImitpd 11\llllher of possihilltil'~ is Ilot ('llo11gh for real-lif(, US(' hilt
il i~('Hough t.o demonstrate Iht, idp(\.

The context call \)(' st'!. fOI t'ILch llS('1". Oil (,ilch updatl', a 11('\\' t'lllry ('olll,ailliug
Ill(' ClII'I't'1l1t.imestatlll) is (Tt'alt'(1 in till' (latalms(', Tllll~ liLt, CIIIITILI('(llltexl (if a IISt'I"
call t~a...•ily l)t~se!I'c!I'(I, l"':l't'(lillg (.ldt'I" (,OUll'xl data luab's (lata mining aiHllllar!lint,
bl1"lLillg possible at. a later dati',

Clllllllllllli('aticlil Shkl(l~ 21



CIIA/'TEH' nIPLE'.IEI\TATIO:\ OF A I'HOTOTYPE SYSTDI

." ,,, ,"

• - < '1','" , mc"ti"'1

. .

4.5

Fi,v;ure .1.;3: tht' ~l'Il!;Or simulator

Setting Preferences & Editing Contacts

To gin' tIlt' liSP!, au pas} way to cOllfi1!;\lH' -'his" coull('('tnr agellt, IhN{' b a PHP-
hil.,-;,.(II'<!itor, that allows tilt' USt'!"to lliallagc his address hook illdlldiul-!; his privacy
Sdtiu)!,s iI." well a."i his pldcll'IlCl':' ("(lIlI'I'mill,!!, the shipl,!.

It, is IH'('es."HI'Yto enable the liseI' to lise all tllP a1JoVt'-UH'lltiollt'<! fl'al1w's <lud
still kt,pp tlH~ sYS!('1ll usahk wir-ho1lt. till' 1\('('1\ to 1)l~ initialized with Illllldreds of
settings. Tht, system could Ill' itlitializ(,d with some standard values and is ahk to
function ('\"('11 if SOIlWdill a is not iJl(iiviliuaI1Y:'iN. In such It ('a.<;('the ddault vailI!' is
takt'u. So the IIS('1"must change the default prdef{'IlCl'S and settings only if II(' is HoI
satisfi('" with t.h(' SYS(('IllS If'lld iOll ° This {'all IH~dOIH' ill all illlPgrat.ed addn~ss-hook
awl pr<'fe['('wO(' I'dilo1".

('/lilt l'al'Y 1.0 Ihe r('st of till' imp!t'lllf'n(ation the wldl'l'ss hook editor n.<;wd) ,L" tll\'
Jln1n1'1l1ol' nldm' is (l PIIP-ba.s(,<:1 dynamical IIT)'IL-pageo This t'lHthlt':"i t.ll(' liSt'] 10
pdit all pt'l"sonal seottill.!!,:sanytinl(' wit.h a maximulll of Ht'xillililyo His olli(Op PC could
do as wpll a.'; an intcrnt't-tt'lllliwd ill the airpOlt. As llIost IIltHlp\ll mohill' p!lOll('S
me abk to diplay simpit' IITML-pagt's t'VI'Il such a th'vi('(' would 1)(-'sullidt-'llt °

:n Dani('ll'athmil]J('rlllll,l



4.G. SETTI,C; pnEFEnE:"CES k EIlITI,C; CONTACTS

addressbool< editor

I J.lck's ~ddr('ss book

I n~me I type I privolCY I gloups ! ,1(lion

F~
- -F1(I{.\~on "01" "'c .

511\1,'00n n~'•.er . p,,:t"'5flt, ....".'.'n grOll~'.;p<'<,cll ~1'0'.1\.>'• ,..
}vcltit1(' ""c-,-, .FFIOC,II,Oll .~"'.", . ,

FSI!II,l1\(In ne,'er . c.p<eCc!'9')lIt'. "t~IOII ~;IOUP I . .,'
o,",'tfllj.' <l •." •.•.• . !r-=F loc"n",,: "'''~I . I,.,,"" """'C.

j-- F~.Inl.lnor' nC,C' . I ..
ov,-",d" 0''''' .

add a new contact to addressbook

W,lIh<"l

~
I"-,~

pll-t"rp"c(' ••
<,illl~!inn I prole-clion v<llue

Id••l.•ul'~~
c-, ,i F.o r-:F".,,,,
,c"lln~ I"
",',,'F~F
"',,"'" I,.s F=I ",,"'
"",,,",m, 1'0' FFr-:-c-r-:F"'",,
1'011, I'" I '

Fip;urf' .1.,1: tlie editor

C()1l11l1111Iicat.iOlI Shieldl;



CIIAPTEHL I'IPLEI>IEXTATIO); OF A PHOTOTYPE SYSTDI

4.6 Overall Systcm Architckture

PSI"'.

~"
OTMr

••• pI>o ••

","X.VoIP

""
cu."""v•••••pe.
'•..•..••..,--

HtTp

Soon•••• s •••••••••• SI ••• ld (lUI

A dOSN look ilt till' out:mll ij:lfijtnn an'hdrh:turr gives an impressiotl of how all
tilE' above described parts fit toppthcl'.

The llumher that gds called i('ads to a VolP Sf'rvpf. It is of 110 matter if t1w
Ot'igillal call ('(lllll'S from a classical phone (fixed liue or mobile) or from it Voll'
p!JOIlP/soi'twan'. The call thf'll p;ets rolItf'd 10 tlH' ('OlllH'('(O[" S('["VI'L H"l'(' tlw a•.,;lerisk
S('\"\'('\" IS rUlllllll,!!,.

TIll' lIser's p,'l'sollal prdl'I't'[[('t's are stoH-'(1 in it <laW,basl'. Tlu,tl' tlwy ('all 111'
iI(Tl'S,'i"d hy tlU' {'Ollw'clor St'rWL They get updated through the prdCl'('IlCl' editor.
III the SaIl\(' way the ":-;iullIlaTt'd" sellsor d,ull gd 10 t.lw datalmst'. Then' t.llI'.\' also
can bf' 11.c('('ss('(1by [II(' ('Olllll'{'[O[" SC1Yl'r. Also thl' ('Ollll('dor spryer could acc<..'Ss an

('xchangl' Si'l'Yt'[' to gt'[ addn-':-;s book illforInatiOIl about the calkr.
;\OW that the COHllel'tor SPlyer has all informatioll it lll'l'ds to get t.o a dp("issiun it

visualizes the call via thl' shil'ld glli. ~ow thl' ("ail gd,:-; rolltl'd through to tht' cailee
or it gt'ls blockl'd.

Dilllid j'alhIWIIH't'l11ll1t



Chapter 5

Survey

A/Ow pH.\fltl mil: OflJH!/}/l.',\.\, it
j" Ilimost impossible 10 imu.fJine
IIny /n;hllimllm/ Ih(J/ (".wmo/ Iw
(UitifTf:d - if il um ~I~llI:hif:l'f,'d al
all - 1m/hi" the Jl(-xl few hUIllb-CJI

ljrllrs.

Anhur C. Clarke. l!I.>i:\

To get an ici{,[l of what potcntialll~{'n; think about COI1lUni<:atioll aS1'bt.allcl' sys-
11'IllSsillllllilar to t.he one IlwntiOllt'd in this work. an online S11lYf'~'was conducted.
The p;oalwas to colh'ct pmpiriut\ data about. Jll'opl"'-,, aUilll(!f' towards sl\ch a system.

5.1 Objectives

Tlw ohj('div(' of t.his survey wa.<;to illv~tip;a'f' Iwopie's attitude lowards ('ollmnmi-
('ati(lH a:o;sistancc sy:>tems.

Tht' main focus wa.' t.odl'lel"lIlilll' whether I)('opl('would find >iuchit syst.elllllsdul
in t heir daily life. It is as.."lllllt'c1 that ollicr' phOll('S riug all t he time and 1)('opl(~,!!;('t
distlll'!wd by it.. The sllrwy niHil'St.o H'rify tbis.

Anor.her point of illten'st. is whetht'r pt'ople would trust it tedmic<ll systeIll to
intprft'H' with their Illunan-lnuuan-illlC'ract.it.lll. Aspt'cts of thest' questions are the
llt~'essit.v of Iwillp;observed by the systelll as well as the nct'd to 1\rljllSf.the s~'stelll
to I)('rsona! prcfC'l"t'llc('sand the ('fforl. ll('('(kd to do so.

Finally it \va.<;,L"kedwhetllt'r l,itt'Ywould pay fOl'such a sf'rvice or if they \\"('1"('in
dOllllt that sOIllething likt~this could ever he illlplellwllr.ed.

5.2 Participants

A total of :3:3people look part. iu lilt' surn'Y. ApPl'Oxilllat('ly half of tltt'lll \\'l'['('
."tllt!t'llf.S,tht' othf'r half Wf're bllsilles,<;profpssionitls. ~lost of til(' Illlsinf's,-;profp.-;-

2.')



CHAPTEH 0. SUHVEY

"ioua!,; da.%ilil'd l!wlIlsel"es as working ill de"pJopf'lllt'lIt. or s("i('II("('. FOlll" da ..-;silil'd
t lu'Ill."l']\'l'S i1.'iwOl'kiu;.'; ill consult iug or managclIlI'lll.

),Ios( of the respondents w('n~ in 1)('1\\'1'1'1120 and :~;jyt'afS of UW'. Fnrthprmo1'l'

the va.."it majority of tlll'lli ("illl III' ('ollsidel't'd <t"i Gerlllans and workingjstudyiu).!; ill
C('llnall ("oillpiluit's ()l' ullin'Isiti!'s,

Questions

All in all ,Iwl'(' \H'J'(' I,hn'l' gwups of (jUt'Stioll:-5, t.ell questions in t.ot.al.

".11 .,tl J~. ti:.

',••.,'il Iii,:' ~ ,,'.Ie"_II.:.•.•• I ",,:r ,'It!'J I. J';"'ri"ih' ;'.I>dl-,,:f Y \I ;".: r""'I11I"III.' diCTU<l"'d
h II, "11""'.1~I" '". ,Ii'

l.LJoe, I~ IMp","" tli"t \ '-'\I~l~(., (.,11•.•hll-oYou .lIe ,,,., ~IlU,HIOII•••.h••,~
Yoil "0,,1,1 r ••1110"1 'WI r~(~i~~.ul~ (;III~"
Ie,!]. whil~ ~In'pin(]. ,1ril'iIH)" ("r. b~~U"1"I.' (onjPI"nnf

III" ',I,' 1'1'., ".

tt, '~I,1l:'1';'-'

111'.,I"klh ",_

II'.",' ,111Ill" :I",,'

.1.D"e~ I~ h"P1"'lI. Ih.,1"UU ,WI UIHllll"'I',U'I'-"lln(i~jl"J (.,Ib ,,1,,1,.y""
'1",,1011."h~1 tn",,'" nlliv lilll'''ll.lIll (.'Ii'.n Ihl~ 1l1(i1ll~1I1!

".'m'.!II""',

Im',:,I"I'Io.

'..ll,,'" I.h..,,,-,

"I'.,I,ii"II', ",

). D",'~ l~ l),ll'l'~II.lh.ll \tJUlollWII" ~\\Ill" olf ~tJUI",,,b,l~I>h",,~ wh"11
Yo" "n'H .l ,1'>-1"'1(h~IlHb ~111I,lIi",,'
(~,'l .• ' UiI"ll"' .• \ k(IU'(~ .. l hll~in~H 1l1•.•~.ill<J)

'rill' fitst gU)ll\) ()f (11l(';;ti()lISWil:-;('(Hl(:t'l'nillg tIlt' H';;IHlIl(i('II!;; illl(1 tll(~ir i);l(,kg(lllll(i.

Question one WiI •.'> about the current occupation of the respondentR, pORsibleansw('rs
W('f(' wOl"kinq in sen'icc 01" COTlSV.1tlllfl. 11,'QT'kin.rJ m dcvc!oprJncnt 01" SCiCHCC,

working ill IIHHW.l/f'1Ucnt or Iwin.t; 8tulicnt.

Dilllid PathmalH'lUlllil



,,.J. QUESTIO,,"S

Question two askf'(1 for the approximate 1l1l1llhf'1'of calls rc('t'iwd. 11 WII..'-' differ-
entiated between calls received 011 )Jrlvaw phol\(~", ofhce phones alll! lIIohile
phones. Possible answers ranged from none at all to morT' than IlrvUTHj 10 pct"
rillY rcsppct.ively Illore than 71 calls a w('ck.

The second p;rollp of questions was (,ollccrnin.c;the poklltiai disturhan('es caused
hy incoming calls.

QUPl'tion t.hrc(' a",k('d for the frpqlJ('llcy of calls [{'cdved in inappropriate situations
lib- driviny II car or alfnlrliny It nmfnY'lIn'.

Qm':f'tioll four It."kc(\ for t.he illlportllll('P of calis rc("chui and til<' Ill-sire to filter
1I11illlportant calls ill ('Ntain sitllatiolls. qll(~'il,ioll jj\'(' was -'Dot'S is hapJH~Il,
that YOIl forget to swit.ch off yom lllohilf' phone whell YOll PilleI' a do-uo(...
dist.urb situation? (e.g. a cillema, a It'(.:ture, it l)1\sill~s IIH'",ting)". Possibl",
answers for all threc of the questions were ncver, sometimes, often and all the
lime.

The t.hird groll)) of qIH'Stion was cOIl('crning t.he conceivable leIlH'(\icS.

Question six was about p;ivinp; the caller context information about the caliec. It
'ViI." a."b'(l whether the rl'spondc'nt. l'eckoll('(l that peoplc would disturhe him
It'ss oftCII if t.hey WNt' aware of the ('UITC'1l1.t'ollt('XI of til(' calkl'. Possiblt'
answers were yes, dejinatf'ly, 7fI1l:1}!Jf"sOllie of thon 'il'()uld 1Iwl m(),~t ]Jf'ople would

not care. Additionalr the responant. could mention that he would not wam
foreip;n people to know about his cutTeut context or that Ill' would 1I0t W(llIt

/0 know (IT/yonc a!Jout his ('lIIT('nt contexl.

Question sew'lI 3."k",dpl:'()ple 10 i1ll1lgitwthat t!Lefe was a device t hat could r('cop;nize
llncl(~ired calls and block th('Ill. \\'ould they aliow sllCh a dl'vice to romc
llJl(l~ired calls to t.heir voice box? Allswers could rallp;e from }r8. fhat 1/'mlhf
Iif' ,//1"fYIt over In some Ijitl/ations. this would be helpfuil t.o No. 1"1/rather lw
(li.shl1'~d than to trust a 1l/achinr to dccidr about my ('(IUSor No way. any mil.
TW Twitter how unimportant d('.~('1T(:'S my JlfT.~onal o1htioT/.

QlIt'fltion eight il.'ikt'd for I11l~dfOl't people wele willin~ to make to adjust such it

sy~t(,1ll t.o t Ill'ir pel1"ional ['('(Iuirements. Possihk anc;wers ranp;ed from I would
1I!!'(;st almost (Jny IUTW1Wtof time. if it works. to If it docs not work 1II~t(mtly.
I don't warl} it. with options at one minute for each adrln:ss book ('ntry, fire
",in utes in total and expedinp; the Syst(,lll 10 kfllll il!lt.ollwticail:-.',

Quest.ion nillc cxplained t,he n('("cssity c.f llw syst elll stlrwilillp; it s users to del.('lmine
their ("urrent. COllt('XL It. Will'il.'iked if t his would ("olJ('('rlJthe respondents. The
pos.<;ihle•.UlS\VcrS\\"('Ie hil1"iicallyyes and 110with tlte option to limit the system
to all office ollly enVirOlllllf'nt.

COllllllltllicatiOlI Shields 27



CHAPTEII 5. SUIIVEY

Tht' Ipulll and lilla! qllP"tioll \Va." w\wll'r the ("f'spolLdt'llts wouhllJ(' willill11; to pay
for ~u("h a SPIT in"'. Po!;sible ,\Ilswpt's \\'\'1"(' }'(,5. If itl/!orks. definitely'!, Xo, fhll/'"

not worth paying for nnd Maylw. ['d han: 10 try if finf. HILt I lil/uM flinl it
will 1/;mk.

5.4 Results

Tilt, fcsuitiup; answi'rS wel'(' partly surprising ill parts. The most significant result
\vas that I)('opic S('{,1ll nOT to forgf't to switch otf tiwir Illobile pholl(,s in ('('r1aill
situatiollS (qw'slioll five). j()% of all respOlllit'IlIS clailll to llew'r fmgt'! to switch it

Users forgening to switch off their mobile phones

Ine••.•' I
,ometln,e~

often

I all the ~m"

FigllH' ;:;.2: !J:'/Yr:of ,lllusen, claim to not fO!1;etto switch of their mohile pholles of1.ell
or all till' lilllP

off. addil jOllal .t.j(Yedo forget it sometimes. This \e;}vps a minorit.y of only [)% of all
W:-;pOtldl'nts 10 fOlgl't it 01'\'('11,!l0 OlJCclaimCi to forget it all the timp.

Anothcr surprisiu).!; resnIt is the low lHlluber of tot.al calls reeeived. Two out
of tlm'{~ daiuH,{[ t.o I't,('t'iv(' only up to anound olle eall per day on their hOllle
pltOIJ(' a;.; wPiI a.-; thf'ir mohile phOlIl'. The :-;llIlle gO(';'; I'm the office phollE's for thl'
workinp; pC'opll', l'X("t'pt for thoCit' working in lllilnagl'nU'lIt and COllCillltillg. \Vith to
rl'l'pl'diwly S ("ails w'r day these two groups reportt'li by far the highes ralt' of
incomillg ("ails. (Tllest' rcsults should Ill' trl'at('ll with Citrc as there werl' only .1
n':-;polldl'tlts from 1h(N~ groUpCi) All ill all 8:1% r('ported to get :\ calls or less PCI' clay
Oil their offi("e phou('s and pveu 88% daillll'{\ that for their other pholH's.

[t also Sl'{'[llS thaI studl'lIt arl' ('a:-;i('!"to disturbe than profc&,;ionals. \\.hill~ hotiJ
g;wups n-'pol't(.d tile S,lttlC IIllmlwr of disturbing calls on their private phOllf:\-';, 31%
of t.IH' working l)('ople claim t.o 1//:1."/T \)(' disl urhl'{l on t hpir private phone while none
of the students gave thb answl'L T\l(' lE'sults fOl tILe tllohih~ pitollPs rC'Scmbll'(\ thl'se
resulte evcll thou~h the diffeH'IKl' 1)('(.\\.('('11sl.U<1l'llts alld profl'ssintlilis was not that
significant ]}('I'C'.

DaniP! f'atlullapf'l'Ilnlil
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Figure 5.3: ollly 4% of husines.-: profc:;."iouais repott calls on their office phones to
be disturbing oft.en

One mip;ht argue that the home phOlU' is die office phone of students but ;17%
of the businetiS professionals also reported thaI they are !lew] disturi)('d h}"("ails ()JI

their office phone. All in all only OIlPp('rSO!l(.1%) l'('Pot"u'd 1.0],1'distur!H'd Oft/'ll hy
til(' oltke phOill', nOll(' reported to 1)('dblurlwd allan: !mIl:

\\'hile these rcsults r('f;cmblc t !Hl:"i(, for IIlIIlIIjlOJ'tOllt mlls Oil t.he !tOIlI(' phOll('

pretty well and still quite wr-ll for olli('!' p1toll('S.tlw H'sul!.s £01'thl' lJIohilt. phofl{~
liHrel'. 44% report to newr get Illlim{l()('\aut ('ails while 1hey would rather reccive
oul)' important ealls Oil their 1tI0bilpphow's at this 1lI011wnt,additional 50% claim
t.o ~,ct such ealls only SOl.wtim~. This !l'an's onl.\"VX, of pt,(lple who get such calls
often, none H'port,f'd to get t.llt-'mall t.he tillle.

Calls received OIlthe officc phollc are rat ('.I as 11('\,('1'or jnst. sonH't.imesdistllrbill,!!;
in morc than 90% of all ca,<;cI-LCont nu)' tll t hb, 28% of all part.icipants rated calif'SOil
tilt'ir pri\'ate phones as ofll'lI or allways inapplOpriaf,f'. 22'J{ an' ratl'li as unimportant
at the wroug t.illle.

Astoundillgly, 161A)rakd calls 011theil' mohilPs l.o haplll'n ill inappropriate sit-
uations hut only Ci'/o rated calls a,",llnimpmlan!. FllrtlJ('f1l1Ofecl.I'70 rale calls on
thcir mobiles as never unimportant, additional !jO'70 n'portf'd this to happ/'II only
SllllletinlCS,

Another lIotable thinp; is t.he acc('ptauc(' of 1.11('I"e</llit"l'dSIIl'Vl'illallcl'.I•• gl'w'ral
half of the respondents would a,cept the IWI"in'(l lIHlItilorillg by tilt' syst.em. ilut
while t.he studcnt group if>willing 10 I\(,(.;'ptit d('spitl' their WII(,f'l"llSin an ofti,c-ollly
1\S(',25% of the profesf>ionalsIhink t.hat s\II"wilall('l-'is not acceptable at all. On the
orhpr hand, 25% of thl' professioll<llshad no ('OIlt'l'IIlSat all- contrary to Ihc studeut
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Figut"l.5.-1: ('ails OILlIlobile phollf':' S('('IIIto 1)('quite illlponulll. only (j'/o report calls
If) ill' IIIliull)()rtallt IIHIH' l)1'l('11lllllll "sC)Illl'tilll(':'''

p,rollp whcre oul:r 12'}( had IlO('OIH't'IIlSat, all.

5.5 Discussion

First of all Olll'haD to rememiwl' Oil("\-'lIlore tltt' velY lilllih~1<-lufiiellcf:011this SllIYf'Y.
TIH'rdol'(' t.he r('suits han' to be halldd('(\ with care. This Iimitatiotl got'S llnt ollly
for till' llllllllH'l'of participants. hut also for t.heir sdectioll. The COHIlPctor is llIeant
for 1msy pl'Ofe:-;siollaiswitll It high 1l1llOll1ltof phone ('ails and incoming ml.'S:-;ag:es.
Naturally those people a.re most husy awl hilVt' lilt' kasl tilll(' to part.icipi\te in
"Utlilll{J()llalil" ~lllTC}'S()f stlHlents.

The high rate of W'opl!' minding 10t IIIII Iheir lIIobile phoncs off whcll not wantillg
10 IJ('distnrh('d seelllS to show, tllilt ppople got. used t.odoing so. Therefore neating
il ~('r\"i("('lliat automates this ,Ktian 011mobile phones could not he ('aile(1an ,\clual
1/ff"l/ but 11/'Om/or! /nl!uH', It is arguable if an automatic syst.{'mthat is potciltiallr
likely to be f'lTOlleoUScoul(1providt. su('h a plus ill comfort. On the other haud. half
of the Jlt'Opleforp;d to switd\ off t.heir lllohil(',"at l••ast sometimes. In addition to this
it CillllJl' mj.!;ll('dif those Jleople that n'lllembpr switching tllt'ir <it'vin'Soff an~ happy
wit.lt what Ilwy do. A S:'-'StCIIlrdeavillg IIt'ople froIll lIlilLdillgsuch things would be
great. II. would also t'llhal1('(' human to hllmall ('OIllIlllllli('atioll as a mobil!' devi('e
that is swilc1wti olf dOl's not r('('civc any information, not even IIr!:!;t'ntor importiUlI
olles.

[\lIolh('r indicator for t.he lH't,dof llwdiated hl11Wlllto human (,olllllll1l1icatioll is

:1O Dauit'l I'athmal't'1'I1111i\
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Fip;mt' S.5: fitudellts ,,('('IIIto he It~ssconcerned about their privacy than office pro--
ft'ssi(mals

the low 11lllllberof calls p1'l"(lay. This IJlight lJe dIU' to jJeople',..; frustration ahout
the prohlellls \vith syudmlllous ('Ollllllllllicatioll. As a 1'('1'111,they ('vade synchronous
('olllIlnmication and use a.srUdllunolls means of communication like maiL 8:\18 or
instant mcs.'''l.gingim>tcad.

As melltiolled Ilf'fol'e people ratf'(lmost calls l't-'("ei\'t'd011thf'ir Illohile phOHt'S(I.'>
important. There are at least two possible explanations for t his. The first.one is
quite simple. People know that cnlls to mohile p1l0Jl('f;nrc much more eXlwusi\"ethan
calls 011fixed line phones. So if t he.\"try t.o t('l)("11SOllH'OIWOil his standard phone
hut can not reach him there, they do not try to ("ontad him on his mo"il(~ pholl('
if t he matter t.o be spoken ahollt is llnim]lOlt ant. Anot her possihl(' ('xpiHllal.iotl
is that people reCf'iVf'llIost calls 011their lIlohik pholles wiJil(, I)('iug ()TI. II,(~ WilY
to MmlCwhcTr. XO\\'a.dap~this nOrIllaly IlIl'aIIS...duillg itt II ("Ill ()]"!mill 01"\valkiug
sOIllewhf'n'. :"io\\' t.hes(' kind." of lU:ti\"iti('St('wl not to Ill' j'xhausti\'(' in thpi!' w-;eof
hrain capacity, So lJ('opll' rat •. cails ]'l'('"iwd \\'hilp just Iwinl-';on their \vay to he
not unimportant simply IW(:ilusethey ha\"(' Ilothin~ more important to do at that
1inw. Should this he Imp, there ate t\\'o possible conc1usion..<;to this. TIl(' first. is tn
thilLk ahout ways t.o 11M'people's brains while they nre Oil their \vay t.o SOIlll'wIH'l"('
!)y dp\'p!oping ta.<;ks,tedlIliqnes 01"df'vices ellnhling them to he pwductin'. The
alternative is to explicitly nsf' tilllf'S like that for (,Olllllllicatioll awl t.o sciJl'dlli;, calls
fOJ times known for the liseI' to he OILt 1]('way_

A quite ("ollfll.sillgfad is lwopks illlPI'f'ssioll abolll dist.mlJilll-\ralls \"('I"SIISth<,ir
H("('('pt.am'('of a h<,lpillg sysklll, \\'hilp Illost p("()pll'l"('port to hI' dbtmhe<1 by calls
at hOIll('.significilntlv 11101";> oft,pllthall 011t.heir office phones. still most p<,oplc would

Olllllllllni('atiOll Slli"ll1s ;j1
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prdl'l" it systelll that b restrited to ,01 offiC('-ouiy ('IlViroullwn!.. In ollwl' won Is: tllt-'Y
wallt. It systelll to get rir! of distmbiug mils, hut only in places when> t1l1'.Vlend to
not gl'l disturhing calls. It might lwa Hlattt'1"of marketing to gl't Iwopl" to 1l('('('Jl1
such systems in their priv,uf' homes. On tl](~(Jth,,!"hand this abo is a ~ood "{'XClIS.'"'

fot dew'lopel"s to cot\('('lIIrall' Clilthe ddt'diml of stawiani office sit.ualious. These
an~ far Illort' likl'iy 10 Ill' detl'c[('t\ awl interpreted COlTf'ct1ydue to the far mOlt'
lilllikd lHlIllllP['of pussilJlt' situations as well a." the mon' st.andarized l'11\'irolllllt'U!.
Awl a ;.(ood working system might 1)(' til(' 1)(':-;1sdling argulll('llt for l)pupll' wit h <-In
aversion for such Syst('lllS ill tlwir hOllli' I'IIVirOlUtI('u\s.

[j.G Conclusion

()lll' of thf' lH,lill oj )jl'CIin'!'> of t.his !5UlTl'rwas to df'!(,Imille JlI'ople's H('('lIllf a ("Ollllltli-
cntion assistance Rystf'lli. It. is gf'lwrally rumuwd that I)('{)pll~•.UP distur!J(,d hy l'ill~ill~
oftke-pholll's. TIl;' finding 01' this smwy dot's !lot sUJlJlort this '-L'mUlUpt.ioll. COII-
tlaliwbl~ it :-;>('IllSto iIHlicatp thelt most distutuaIlCl's by phoncs elllerpp at Pf'0p\f"S
home euvironlllem, tlms tiuch a dbtllruauc(' would not be 01\1'thaI 1l'tlllCI'Speople's
working efficiency but (listm1J their privacy. Should .11(':-;;' findings hl~ PWWll to Ill'

right. t lll,rt, slJOuld 1)('Il rl'l hillkillg ahout tht' ("OllstI'lIctioll of ("Ollllluicatioll ii.ssistaw"{'
systE'IllK.

It is likdy that people might miJ'ijud,!!;t'the impact such a sYStt'lll would h,l\"(' Otl
,hpi, daily iiI',' ilnd their (,()lllllllicatioll habit:..; if a.'iked for such things ill a SHrVt'y.
Thb abo got'S for tlwir jUdgl'III(,llt on how distmbinp, a call really is. )'Iaybe a Iwrsoll
t !Jat )wYt'l"had tIll' dIiUl(,t' to wOIk in pca('e and sil{'Il('(' for an cxtemh'd pI'rind., of
tilll\' ha.";110id"i1 of how dfil'i"IIl, hI' ("(mid 1)(', if Id"t Illldistmlwd. Ullt gi\'PII the vpry
low IIllttllH'! of daily 1I,•.t'iYt'd phone ('ails. this l;f'emS unlikf.ly. It is more hkply t!Jat
disturban('es ('Oil\(' from otlH'!"l;ources, like persons coming; into the office tIH'llIselV('S
illstf'ad of callilL~. An iUlviluced l;YStt'1lIshoul( I try to target Ihes(' kiwis of pn IlJlems,
too.

All in all Olll' should !lot forgt't tht' (plite Iimitt'd alldil'tl(,l' of this sun.('y, Iillllted
tlot ollly ill the !lumber of partidpallts but also in their seledion. Before beginning
any work ba.'i('d on these findings, it will bc neccs,,<;aryto take a milch closer look on
till' fadK rt'iat('(1 to tlH' impI'O\'cllH'nt, This 1'1lI"\'t'yKiloul(}only hPip to get an id,,;.t
wllt'n. t.o look awl what to ask. FOl' f"tme surveys 01\(-'l;llOllld kt-'t'p in mind tht'
taq.!pt audien('e of the system to be designed. It will also be nl'{'essary to l'oudttd
an \'xlJt'riuu'lll. It'St.illg IIH' illlph'uwntf'd protoYJlI' sysh'lll ill a n~al workl sit.ua.tion 1.0
du'(:k it,l' ability t.o ('iI.'i('humall to humlin ('()1l1ll11ll1i('atioll.

Ihlli(,l 1)lllhlllnl)"I'lIIllII



Chapter 6

Further Research

Tlw md:'} u.'ay /0 diSCOl'cr Ihe lim-
il. of the TH",~ilill'I.' /0 go lH~yollrl
Ilnlll lntu the impv~lijblc.

Arthur C, Clarke
'/prhl!.olog1j fInd thf' H,/un',

I Hi:.!

As mentioncrl hefore, the implementatioll leplcf;cllt.S only tllP. basis of what could
1)('dOllf'. Thcrc arc virtually COllllt.lf'SSilllproVl'IIlf'lltsthat ("(midstill be' illlpll'IIH'lltl'd.
III lilt' following SOllieof thelll an' lll('lItiOlwd

6.1 Flitlire Work

At the mOlllent it is irrf'If'V1Hltfor flO'll,' lony it u:-;er b in a certain :;ituatioll, the
only thing relevant is in which .situation he is in currently. It is conceivable that
the system's <lccunu.:y can be improYed significantl:,>, by implelllcnting atlrntivrnCS$
flllldion.~. This would consider the fa.ct that the availability of 1he IIser chauge:-;
sip;llificantly throup;hout the duration of thr ClIrtrnt task, ('.g. if SOIll(,OIll'is reading.
a disturbance within the first two minutes might be much l(,ss disturhing thall after
1.('11or more minutes. all the other hawl, whih' having (l COll\'('rsillion it might be
milch more ll11plcascllt to he dist1ll'1)('dwithin tlw first llIinutell thall after t.en or
more minutes. Thesc attcutjV('llt'SS functions would have 1.0he ditfen'lIt for each
situation and t.hey \\"0111.1ll('t~1t.o 1)(' pinpointl:'tl eXperilll('lltal1y for each kind of
sitllatioll and might. tH't'd additional arljustllH'llt fot' the iudividual user.

night IlOWthe shield dON; not take illtn consideration tlw ('llIT('nt density of
imt.'fruptions. This way it cOllld happt'll, t.hat a USN is husy with Il high priority
ta.sk that makes his (,olllwdor agent hlock all illt'olll[tling itll('[Tuptions. Takell alollA,
('<tehsingle interruption might 1)(' not important ('Hough tIl distnrhe tlw lIser bllt
wkrll together it high density of nil'd illtt'ITUptiOlISmight i!lllicatt~a nbis-situation
that requires sp('cial att.f'lltioll. A IIS('I'would miss Ihis tTbis if the eOlllll'(tor agent
do(~ !lot inform him a1Jout lltlliS1IaIppaks of illtenupt density. To avoid this the

:n
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COIIlH'ctOiap.;('lllcould CT('ate ('('tlain t'xlwt"tar.ioll values from the hbtOl'Y of tIll: IIsn.
A sigllili("Hnt c\l'viat iOll from this valw' ('ould triggl'1" It spccial alarm.

rli1!:ht !lOWa callPl" is qUl'lTi("(1 about. the importance awl nrp;PIlCYof his call Pil('h
lilllP he el1.lIs. Thel'(' an' qllicte mill(' cOIlS(,dlatioIlS in which thb is 1l1lll('Cessary,
('.g, if the lIser's illlpOrlallCl' is tuo lo\\' to dislllrh the lIS(,[,ilulip('udl'lltly of if IH~
c1a...•sifit's bb call as import ,lilt or lIot. ()ll tlU' ot ltcI' hand t ht' lIS('1"llIight he illvol\'t'd
ill it wry unimpOitam t<l.."kor he idle so that any call would bc routed throllp;h to
hilll anyway. TIlt's(' fads (,ollid he chPCKt'dhdon' tll1' caller is qlleriP(1 ahout, IllS ("all
so that this additiollai (alllltilllt'-('OllSlIlIling) illl{'radjoll with til(' syst('1Il could 1)('
avoided if pm>;ihl!',

6.2 General/Further Ideas
\\:1Iill' lIlt' alJ(J\'I'-lllE'llli()]l\'d impW\'Pllll'llts S('I'III (jllitE' simple, the following id(';lS
rqnest'nt a class of iIllprOVl'lllt'llts that are mo.-air not straight-forward but. would
H'quirp fmtlwr considt'ratioll ami/or l'('seiUch. They are presented to give tIle readl'!'
au illlpressioll of what. cOllld Ill' pn-.;sihk and in which dirertions improvPllIl'tlts are
imaginahle aIU\l)()ssilJle,

voice recognitioll As nlPntiolled in J.(j it could bp of inten'st which per>;olls ,ue
currelltly lomll'd ill tlw vicillity of the USP!. As it is possihle to identify PI'rSOlJ
by tlU'ir n)in~ [20]' it might IJ{'pos-'iible 10 (\toWlllJl('a >;oftware simmilar to tIl('
OIl('Illclltioll('d in [1.1] that tl'l'ognizes pf'rSOIISdose I)y insteu I of SOIlH'olluding>;,

topic relation tree TIIP topic of the user's C\ltTi'lIt Task is all iTuportdnl illllinltHr
for t It(, ll'I('Valli'I' of a pot('ntial inli'lTllptioll, \\'hile at the moment it i,'i only
ch('("kt'd Whellll'l' a call ha,'i tlJi' SiUlU'topic or 1101,a syst('m that shares a
('(lilHidcral)le knowledp,e-IJasl' about Ilis OWller('onltt ('akulale a vall1l' (Ii'Si'I'il)illg
till' (h~fal/(,(' of Oil(' topic to anothcr 01\('. E,g, an cu'wplalle-enginef'l' that
is clII'l'I'lltly working on tilE' will).!;-Iayolltmight Ill' willing to he interruph'(1
hy a question concerning thi' fHPI-storage (a~ fud is stored illside thl' wings
anyway) hul 011Iht' other hand a request for sOllle document>; coun'ruing IIIl'
organisation of ,he lH'xt, IHwrd Illi'cting shOlLldhetter be delayed,

llIachine learning; In [51 it is SUggl'StI,d t() focus 1II,\('hi1l('learning 011the SlIlTOllllC1-
illg llf tlli' s(,ll(ler, as their reSlllts sllow('(1tllat il Il,ull)}' tal' tIle wi,l('st inlllwlli"('
Oil tIll' lH'havio1ll' of a s('ll(leL The most intl'resl.ing factors hi'r!' will Ill' tlll'
distance of s('nder alld rt'('p]ver ill a ,w)(:ia[ ndwork,

automatic rcseilrdwr TIlt' idelllily of a calkr is important for the assp.ssllleul of
an illcolllinp; culL It will hapPl:'1l (jllilt' oftell Ihat a ]>i'r>;oncalls that is not ill
tl\(' lIs{'r's addn'ss-bnnk. It is cOllc('ivabh, to crt-'at.!' an 11/L!IJII/flUI; n'"~cllrrhc1',
This would allow till' systelll to tradl' off the l'eleva.Hi'(~awl import allel' of a
call e\','ll hom a l'lllTl'Ut.ly llukllOWIlcontact. ('.g, an illSllHW('e-agl'1l1could 1)('

:11 Dallicll'ar.hmallPl'Ulll,1
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found in a public phollcbook {like the '{p!low Paw's), awl as Ite calls duritl~
ollicc-timc, he lIlost probabl,v wants to talk ahout insurances.

l(Jcatill~ agent service SOllle! iull'S it ('onld 1)(' inl('l'('slillg to locatE' it moving liseI'
without havillg gps-data al. hl-\lu\. By knowing its migill and destination along
with the start-time, <IIIonliIlC-Sf'IYice might be able to go through e.g. timeta-
bles of public transport a tions aud in t his WilYgllf'SS tIl(' ClllTf'Ut USN'S location
awl it's proximate time to anivaJ.

Sl~rver lo(~ation The more ~ohlJistkated the (,Ollllcctor <ll-\cut.b(,collles, thl' morc
knowledge about r.he users and til(' owner I)('('(\s to be stOlWi. For data sf'('urit~.-
as \••..cl1 as for privac:-: reasons it will be 1H'("('ssaty to tliillk nlmn! Ihe pltyskal
location of the systf'llljsl'lypr as wdl <t." about. it.s ("OIlH('dion Ot int\'gration
ill l'Nt.ain lletworks. A solUlioll that t"('\i('SOil lar!!,(' datH pl'On~:-;illg st'rviH'
('('ntn~ might nol satisfy the ('llstoltlPrs nepd for privac:r <llHla solution that is
based Oil a devke thai is located at the users homp or offke Illi~ht not satisfy
his nped for sl'clll'ity.

Possibly a hybrid Ilppl'Ollch illvolvillg data l'lll'lyptioll [!lighl I)(~t.ltl' right plan~
t,o start looking.

request a call 1I0W In some situations, it might be eXIll'dient to have .<.;01llf'onecall
YO\l right now. This conld not, only 1)(' us('d iI." iI gdHwny-('x('uS\' on H ("ockt.ail
party. A lIluch 1Il0l'f' n'asonahj(~ appli("atioll fOl'<l\ISI-'['to lIotify a cprt<lill group
ahoul his ('lllT('nt availahility. 'rhi. __will ("Ollll-'ill (-'spwially handy whf'n Ihe
lIs('r knows that he will soon hI' ulliwililabe for some time, P.p;. because he is
1"0011to board his plane.

Il seems that. this SelTicl' ,\'a" Ilhvatly Thollght of hy Ill(' :~GPP [11J alld the
Open ),lobile Alliancl' [I2J and i.-;illl"1111h-,din one of the st<lIHI<lrds tl\('y are
dpvl'loping. l\'okia also lIlPlltimlPs tllis featlH'P in tltp tI('snipt.ion of Xokw
Pn:.w'ucc [131.

data milling 011 history By browsing through IIII' hist-orr of aUSI'r, 11data milling
algorithm mighT. \)(' alll •• to r\pvplopp npw sifU(lI'OlI,~ tltilt allows Ihp sYSll'lJl
mOlt' arcmately to react appropriat('ly.

Right now all possible siTuations hiln~ to In' S('t,1I1>1lI1111llally.This lliL" two
downsides. First of all it is timp ("olLsullling anti <lIJlloyillg. Th(' second oue
is thp fact, That it \ls('r would lllo(h,1 siluatiolls ill a \\'ay he ('XIH"(.ts his daily
life to he. nut therp lllip;ht \1(' quill' larg(' difl"('relWes ill hetwf'('n The user's
I'Xlwl..tation and r('allity, P.g. it 111"('1might oversl-'l-' the fH('t, fhat he s]lends 1IJ
minutes to walk to lite ('alit Ina p,.ery (lay (awl tllu,;t probably also 1IJ minllt('S
hack).

Data minillg H!gorillllns arc uspd fa discow'r patll'lIls ill Illig!' ("olll'diOlJ:-; 01'
datil. As Ih('y ar(' ablp uot only to dnssify (.('rtaill ]Jilttf'l"lIS, but also 10 fiud
;ls:-;ociatiolls and s('(jUf'nc('s [21J, the.,. S(,(,lll filting I'ol Ihis pl1r]lIlSl'.

COllllnllllicill iOIl SIlicl( Is
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This way it would 1101. only b(~po~sible to find new situation c1a.<;sificatiollS but
also to ('xlme! certain mit's that conkl h('I\1to improve tIll' systems lH'ha\'iolll.
e.g. 85% of all ill!fTllflliofwll'all., 1(J1.:t, [onHfT thau flO min/tit'S II1HI .,/wuld ,it'

Tl'-.w:huilJkrl if the IUrIch bn'ok is less than 30 minutes up.

This of course lcquires storing; all available sellsor data in II IL<;(,f-specifi('hist oly
(which could Iwf'()/w' <illit('lillge) awl tilt' apPwpl'iat,(' HllllllClllUtof (:omplltillg
I)()\W'I"awl lillie to dis('on'r ,hest.' possihlt' patlerlls. It would also n'tpliJe an
afiv<lll('('d IIS('!"interface. to kf'cp the system Iludcrst.alldable to the IISCr. A
virtual as."is!Plll. (like till' il('ipPr-daellloll ill i\linosoft's C\lIH'lIt OlfiC(~nel('a.<;(')
("(mid lIlak(' suggestions likt' ..It St'PIlISt.hat YOlldo no! like (,0g('t. illtemat.iollal
calis shortly hdore the IUlleh break. Should I reschedule such calls for till-'
fUlun'!" .

cOlHplex situat.ions are the illt()l"cstill~ ones As aliready llH'lltiOlH,(1ill CiJap-
fN 2 titl' slandard situalioliH an' not (.Ill' illtereHtinp; ones. TIl(' detl'dioll of
thct'e situatioll is quite Hilllp!(, (ill kast in cOlllpariHSOtlto the ('olllplcx OIH'H)
as are t.he nrt.ions necessary 10 react in IhcHCsituations, e.g .. ~lf'f'Jli'll!J or Ulfd-
lll!! art' ea,,,}'ly c!C't('ctnhlc and dist.urbances will be r('srhcdulcd if they arc 110t
urgent alld imporl ant.

It starts to g('t. intert'st.ill1!,a( the point where mOil' thall Olle (or t.wo) lJ('oplc itn'
iuvl )Ivl,tI. .\'ot 0111:-. is Ihe detection of IhC'se /l.Vlkbtund(ud sit \Iat ions dulll'llgitlg
hut till' l'PadiOiI to thl'se situalions is all but. obvious.

Fo["exa !llple if t h["t'ecOllt'agllf's art~discllssillg a complex matter in thC' hitllway
to thC'ir ()ftin~s, a lIliwhitlt' will havE' grt'"t dillicllltit'S 10 (,oflu'"ly c1a.<;sifythis
siUlalion not to speak of the right da."sili.cation of til(' topic. If Olll' of lIlt'
participaills get.s 11('i111on hi:,>mobile pholle now, the system would ha\"(' 10
.10" unly ident.ify his f:1ltT('lltconI ext hUI also hi;; rolc ill the COHyersatioll. Is
he really pilrticip;lfillg or ju:->t.walkiug next to the othel two? And if he is
participating but his superior is callinp; him, how should the sYl't,eIll ["{'aet?
This kiwi of tlllf'l'itiOlIl'H'C}uirehuman intuition. at least to a ct'rtaiu f!egn't~.

integration of all cievices It, is important to include allmeens of COllllllUllicalioll
into the cOlllledol' system to make it an ('fficiC'ut hdp for the IlS(,r. L('avill~
011('Olll mak('S obYiously 110SellSI:',('.g. illlt'grating mohile phollt,. mail dienl
mill illstallt lIH'sst'lIgt'r but It'a\"inp;fixed Jille telephont' out will h'f'P tht, doors
open for distlll'halln's hy till' "unpwlf'Ct('(]" phallI',

intcg;ratioH int.o existing devices It. is lIicc 1.0have higll1r t'ophbt ica1I'd Sf'lIS01
compullenl.s t.hat r1l1l almn..;1 Iwrfl'itiy uwh'l" laboratory conditiolls, hut 0111'
lllUst not forp;ct, that the ]'allk auf! lilt, will just have "standard equipmcnt". All
l.C'dmologies f!{'ye!o]led should hI' int {'gmt ahit' into Ihl' widespread spectrum
of existing tiC'vices I. Only this illlTeast's the dlilll('P of Ihis s)'Htelll ('\"('r to 1)('

llllflSIof t.lll'l'IlITl'lltlllobi1r'l\t'vin's an' haM'i!OIl\\"im!ows(,E or SyrtlhiallOS (p(}tl'lItial1ywith
a Sl~)\lS('['illtt'rfacl') aud proddl' a java rlllltiml' t'llvirolllHl'lIt

D,lllil,II'athmapel"lllna
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accppt.e(\ hy a lllaj()['ity.

One of the most important thinp;s to k('cp in mind :"('('IllS to 1)('t.o provicle a
plup;in for :\IiCfOl.;oft Outlook ~!

~llI(""t of till' t('dllloiogi('s that W('T<'rd"a.,;•••l latply h<l\'" (UIl' ami I ha\'I' 1I{'\,('f I'Panl of a lWW

t,1'("llllOioK.vI,hat found it:" way to llla.'.,.,-lllark('ts wit1ll,nl providing at lpa'>! II p"""i!>ility to syndlfo-
ni"., oata with I\li(Tosoft Outlook

Ollllllllllli('at.i( III Sllil-'lr Is :17
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Chapter 7

Summary jConclusion

U we it/WI' knnllrl ()m' IhlllHfmm
Inc his/Of,!! of illt'Ulli011 and d,.~-
mnry. it I,' Iha/., in Ow /(J1I9""'I
• (1Il1l of/fit ill lilt _~lw1'l (JIIF; •

Ih/' most r/nrinq pmp!w('ics we{'m

{fllllJhn.hly rmlsrf'l'ntil'('.

Arthur C. Clurke
rhl' f:r/,/omI111J1 of Spa('('.

I~).-,I

In this work t.he idca of It pt't,;ollal ("otllll'('tor <t).';f'lIt,that managps all killds of
illnllnill~ ClllllIlllluieat.ioll alld pl'Oteds the user fWIlI lluliesin'<l distllrhallc(~s Wi\.S
illustrated. Thf' goal is 1.0 (Tpat.e a communication dcvin' ()]' st']"vi('(', t1l<ll is as
unobtrusive as possihle. As shown, t1l(' (,Olltcxt of th. llSI'], is tht' key t.o solvillp; this
problem. The requirements for an 1lllohstrusiv servin' were examined froIll diffcn'ut.
points of vicw. Furtl1f'fmOfC, It !lUll11)('1"of possible data SOUfC('Swa,,; ltIeul iOl\l'1I that
('ould help in acquirinp; thl' ('olltext of tltl' ll.'<el.

A~a proof of ("OIlC/'pt <tlld tip\"('!opelllt'llt ha,,;is. 1\ :-<illlpk ('OUIH'dOl' aRent wa.."
illlplellll'nted. It. i:-;ahle- t.o pt'O('t':-<.sill(;Ollliu,!!;calk ('oll:-<icier t.lte OIlTf'ul ("outext of a
1I:-<('rand df'Cicie to mull' tlH~ call to the ('alll~'. qlll't"Y till' call1'l' fot lllOf(' dt'taiis aud
r.;in' a ft'('dha('k to the caller.

Finally. :-;p\"t'ral way!; and id('H.'; 1ll'l' lI11'nt.iow-'d 10 improw' till' ('Olltwc:(.OI' agPIlt.
Till's(' icl••ii.'i afe not. ~I)('dfi(;ally Illeant 1'01 till' nH'1l1ion('d illlpic-lll('ut.Ht.ion. hut ate
rat hl'l' g('Ilt'ra1.

After <.lll. illY opinion is that tlte lllt'lltioucd cOll(:epts itt"f' ust'fnll awl dl'sitabk.
The importance of ('Ollllllullication wilillot C(,I1.';(' in todays so('i ••ty il.-,;will tlw d('~il'('
to \)(' Illldisulrllt'd. As the means of ('OUllllllllic:atioll an' p;(,ttinp; mOfe and IllOlE'
l.olllplf'x, an ea.,;(' fOf the users is l"('(juin'(1.

The industry IH1.<;aln~a.dy spottf'd this prohk-m awl is also workill).!; 011 solutiolls.
So far, a framework w<ts d(~igl\('(1 that allows aJl kind:-; of lI'actions to a cert.ain IIser's
('olltext provided t hat Ihis COlllt>xt is known. CIltTt'1l1 soilll ions seem to H'!Y Oil 1I11'
IIS('J"S1.0 adjust t hPif ('llIn'lIt contexts tiH'Ill~('i\"(',; ttlHlIllally.
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Tlw automatic detl'dioll of it Il~{'r's ("unll'xt, is a highly complex matter alii! so
filr. 110prfjrc! solution is knowlI, lIot t'Vt'll OW" that ('IUJh(~('ali('(l applicable and
i"l'li"IJI" for ('OlllIllOIlliSP.

JUIll\" opinioll. (JIll'should ('O[w('u!rat(' on the automatic dd.ectioll of 11."('1"('outt'xl
a.<;well it.'iOil a Iluiform way to lIlodel aud (\losniile it. Constructill).!; a whole syslt'lII.
including all components (deh'niol1 of ('onlt-'xl, finding an according reaction and
IJn/vi(lillg tll(' II('("(':-;sar)'infrastructure) in i\ll aeaciemi(" t'nvinllllll('ut ill ("oml){'litioll
to the illdllstr~' dot's !lot lllilk\' S('Ilf;Cami is it wa1-:iteof tillH' (in lily eyes) II." till'
industry is al1rcady settled 011 tilt'it" approach. Of {'ours(' it is still 1H'('l~sary to
eil'Vl'\OPt'syskm prot.otype's to t('tit and enhance ('xisting idea", and devc10pe new
()]H'~.

The I'outl'xt deh'dion is Iht' sticking POillt. of all contf'xt aware sl':'l'\"in"'s.TIH'll'
i.'istill tllllch to do. ill il multitlllh> of diu'('\iollS. (hw will have to keep in mind that
all thl's.' solllli()ll:-;mt' nH'm to he u:-;c<lmobile. Evell though dt'\"in~ a gettiug: lllOl'(,
awl [[IOrC1)()W('t'f1111(rt'giltllillg n)lll]lIIting power). tht'y ;-lis()at"<'geltillg: 111<)1"('and
1ll(1J'()('ner;:.o;yCOILSUllliILg.Filially lilt, illfril-,;truetlual P;al) bct\H,('U higilly r!c'w,IIII)('(\
an'iL'i awl those' with llOlle 01' almost nOll(' will grow, coindrling with the furthl'r
dew>lopelllt'llt. of 11]('infrastructure. This will also haw' to iH~k('Jlt in mind whcl1
cicsiguiu;.!;new SystCIJI:-;.

III the CU(1.Oll(, should lLot forget, that ;,vct'y Ilulomatic detection of the lLs{'r's
f'(IUtl-'Xt.i."iIm.'il'd Oil a mort" or less l'xtpll."iw' sllrveilhlll('{' of the users and tlH'il
('llviroullleut. This arj:-;I\'ia wh()I(~\l('W bllllCh of questions and p[oblems. likl' who
call an:t's,"i all this data.II.-IUlI t.L\I~ ('ould awl will be dOll(' with it, awl in itow tm is
the lls('r'S privacy infring;('(l? Abo there will he till' qtlestion if a uSf'rw(mf.~ to iJ('

obs<'l"\"I'cl'2.1/7. This will also be a problellL of prespnting tl\(~SYSjl'lll t.o the public a."
thl'['(' will always he the olles that will be reminded to Ot\\'t'll's 1984 scelLario - tlit'
sYi"itelllhas to ht'lp tile user, not the other way tolllLll. The sIICCes."flll(\('\'dOPI'ILlt'llt
of ('Irr'di\'(~ lIlt'dHlllislIIS to proll.'{:l IlI'ollle's privacy will he dLe key factoI'. TIl<'
human ha...•t I) sl av ill conI roll of his conlllllluical iou.

10 J)ilni('1 I'arhlllapl'rum<'l
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