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Abstract

In this chapter we examine systems that link People-to-People-to-
geographical-Places, whichwelabel P3-Systems. Four major P3-Systems
design approacheshavebeenidentified by an analysi sof systemsprototyped
to date: (1) People Centric P3-System design that use absolute user
location, based on awar eness of where somebody islocated (e.g., Active
Badge); (2) People Centric P3-System design based on user co-location/

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



216 Jones & Grandhi

proximity (e.g., Hocman); (3) Place Centric P3-System design based on
the use of virtual spaces that contain representations of user’s use of
physical spaces (e.g., ActiveMap); and (4) Place Centric P3-System
design based on the use of virtual spacesthat contain onlineinteractions
related to physical location (e.g., Geonotes). This chapter explores how
proximate community member interactions can potentially be well
supported by P3-Systems through the improved geographical
contextualization and coordination of interactions and the identification
of previously unidentified location based affinities between community
members.

“THE MARAUDER'SMAP

It wasamap showingevery detail of theHogwartscastleand grounds.
But thetruly remarkablething werethetiny ink dotsmovingaroundit,
eachlabeledwithanameinminusculewriting. Astounded, Harry bent
over it. A labeled dot in the top left corner showed that Professor
Dumbledorewaspacing hisstudy; thecaretaker’ scat, Mrs. Norris,
was prowling the second floor; and Peevesthe Poltergei st was cur-
rently bouncingaroundthetrophy room” (Rowling, 1999, p.192-193).

I ntroduction

| mprovementsin communication and transportation technol ogy over recent
centurieshaveresultedinshiftsincommunity tiesfrom being primarily people-
to-peopl e-in-geographical -placesto peopl e-to-peopleirrespectiveof local
geography (Wellman, et. al., 2001; Gillepsie& Williams, 1988; Carincross,
1997). Much effort hasgoneinto freeing interpersonal interactions from
geographic constraintsandinto enabling communication any-where, anytime.
However, therearemany situationsinwhich communicationwithinalocal
geographical contextisdesirable. For example, anadministrator of aphysical
university campus may seeincreased i nteractive communication between
students, faculty, and staff as beneficial to campuslife. Similarly, local
community activistsmight seeincreasedinteractionsbetweenlocal residentsas
beingof significantvalue.

Until recently our ability tousetechnol ogy to seamlessly | ocateindividual sand
providethemwithgeographically contextualized personal information manage-
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ment toolswasquitelimited. However, thissituationisnow changingwiththe
widespread adoption of wirel esstechnol ogies, such astheglobal positioning
system, 802.11, Bluetooth, RFID, etc., and geographical routingtechnol ogies.
Using such technol ogies, computer mediated communication (CMC) and
|ocation datasuch asthegeographiclocation auser iscommunicating fromor
to, can becombinedto provideappropriategeographic context tointeractions.
A number of proof-of-concept systemshaveexplored thispossibility. For
example, varioussystemshaveenabl edindividua sand groupsto associ atetext
notes with locations (Burrell et al., 2000; Marmasse & Schmandt, 2000;
Persson et al., 2001). Others have provided users with an interface that
providesawarenessintermsof thelocationand availability of “buddies’ as
meanstoincreaseinformal interactions(e.g., Griswoldetal., 2003). These
devel opments show how the emerging technology environment raisesthe
opportunity for anew and emerging category of information systems that
connectsPeopl e-to-Peopl e-to-geographical-Place, whichwerefer tohereas
P3-Systems.

Proximatecommunitiesarecommunitiesbuilt aroundindividual sco-locatedin
aphysical region. In thischapter we explore how P3-Systems can provide
support for proximatecommunity interactionsinfour steps. First, theoretical
conceptsof community, proximate community, and onlinecommunity are
examined. Secondly, theemergingtechnol ogy environment that now enables
new P3-Systemsto be devel oped and deployed isdescribed. Thirdly, P3-
Systems design approaches are categorized and described. Fourthly, the
potential advantagesand difficultiesassociated with variousP3-Systemdesign
approachesfor supporting proximatecommunitiesareexamined. Weconclude
thechapter with areview of our observationsand makesuggestionsastokey
researchthat could beundertakentoimproveour understanding of theutility
of various P3-System design approaches.

Community and Online Community

Community (Proximate and Networ ked)

Intheliterature, theterm® community” isrepletewithambiguity, andsointhis
sectionwewill briefly explorethetermand state how itisunderstoodinthe
context of thischapter. Inthe 1950s, the analysisof various definitions of
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community wasathriving sociol ogical industry. Thepiecederesistancewas
Hillery’ sanalysisof ninety-four definitionsin hispaper Definitionsof Commu-
nity: Areasof Agreement (1955). Intheearly 1970s, Bell & Newby wrote
that, “ theconcept of community hasbeen theconcern of sociol ogistsfor more
thantwo hundredyears, yet asatisfactory definitionof itinsociological terms
appears as remote as ever” (1972, p.21). In late 1980s, The Penguin
Dictionary of Sociology stated that, “ theterm community isone of themost
elusiveand vagueinsociology andisby now largely without specific meaning”
(Abercrombie, 1988).

Part of the problem hasarisen from adebate around therel ationshi p between
physical spaceand community. In 1960, Nelsonet al. wrote*the confusion of
spacewiththecommunity itself isdoubtlessaresult of thestronginfluence of
spaceuponhumanrelations’ (Nelsonetal., 1960). Thisisinpart duetothefact
that historically thetownsand villageswherepeoplelived and worked were
automatic places of “community,” as people wereinterdependent and not
isolated fromeach other. By the1970sit wasrealized that “community” was
independent of theconcept of locale. By theend of the 1980sthishad led many
sociologiststoarguefor aconceptual revol utionindefiningthetermcommunity
intermsof social networks(Wellmanetal., 1988).

Thesocial network approach arosein part from soci ol ogi stsexamining how
technol ogical changeshaveaffected community (Wellman & Gulia, 1999).
Until the 1950s sociol ogistsfeared that rapid modernizationwould meanthe
lossof “ community,” whichwasoperationalized to meanthat individual swoul d
only haveahandful of transitory, disconnected, weakly supportiverelation-
shipsor “social ties” (Stein, 1960). However, researchintothevalidity of this
position concluded that thiswasnot the case, becauseindividualscanmaintain
strong social networksof kin, friends, and workmateswho do not necessarily
live in the same neighborhoods (Wellman, 1988). It is now clear that
community cansurvivephysical distanceandsocia differentiation. Theresult
of thishasbeen that many sociol ogi stsinterested in community cameto see
individual and shared social networks, and the strengths of social ties, asof
primary importance. Thisled suchresearcherstowriteabout “ group commu-
nities’ and* personal communities,” andto definecommunity as* networksof
interpersonal tiesthat provide sociability, support, information, asense of
belonging, and social identity” (Wellman, 1988). Inlinewiththisthinking, we
adopt the notion of “communities’ as a set of individuals with partially
overlapping personal social networksthat collectively providesasense of
belonging.
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It can be concluded fromtheabovethat inthemodernworld connectionsare
dependent on personal networksthat are highly mediated by technology and
themarket system. Asaresult, peoplecan now occupy thesameresidential
areasor urbanwork environmentswhilehaving only very limited number of
interactionswith their geographic neighbors. Thisraisestheissue of how
emerging technol ogiescan beused to build and maintain proximatecommuni-
ties. Proximate communities are communities where the personal social
network ties of members are associated with a particular geographic area,
place, or region. Proximate communities may be residential geographic
communitiesor may result fromasharedwork physical work environment such
asauniversity campusor central businessdistrict.

Online Communities

Likethe term “ community,” no dominant definition of the terms “virtual
community” or “onlinecommunity” exists(seeJones, 1997 for ahistory of the
term). Instead, awidevariety of definitionsand understandingsaboundthat can
beclusteredintothreegroups. Thefirst, oldest, and broadest use of theterm
isasadescriptor of agroup of peoplewho sharecharacteristicsandinteract
inessenceor effectonly (e.g., Hill etal., 1995). Whilethisdefinitionislogically
coherent, itsusage hasgoneout of fashion, becauseitisoverly broad, andis
therefore not used here. The second way that the term has been used isto
describecomputer mediated group-discoursespaces(e.g., Hagel & Armstrong,
1997) or what isreferred to hereasonlinecommunity spaces(seethesection
below). However, thisisproblematicas* discoursespaces’ and“communities’

arenot equivalent. Onlinecommunity spacescanbe*empty” but communities
cannot. Further, whileit might be possibleto createthrough programming a
computer-mediated discourse space, it is not possible to program social

interactions. Therefore, onlinecommunity isnot equival ent toonlinecommunity
spacewhereusersinteract. It followsthen, that itisimportant todistinguisha
virtual community fromitsmediumor platformthroughwhichitsusersor agents
build social relations. Thisleadsto thethird definition of virtual or online
communities used here, as a set of individuals with partially overlapping
personal social networkstiedtogether by computer technol ogy that collectively
providesasenseof belonging. For many sociologists, thisfollowsnaturally
fromanalogy toreal communities(e.g., Wellman & Gulia, 1999). Fromthis
perspective, both arebased around social networks, althoughinthe case of
onlinecommunitiesthey arecomputer-supported social networks(CSSNSs).
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Onlinecommunitiescan be* networked communities;” communitieswhose
interactionsaremediated primarily throughtheInternet (Carroll & Rosson,
2003) with non-geographic affinitiesleading to shared social ties. They can
alsobeformedthrough* community networks” which arecomputer-mediated
communication systemsthat aimto support interactionsamong geographical
neighbors(Schuler, 1994). Soonlinecommunitiesmay or may not beclosely
related to proximatecommunities. Proximatecommunitiesaretypically com-
prised of individual sthat have heterogeneousattitudes, beliefs, andinterests.
Assuch, therearespecial difficultieswithmotivatinguser participationinonline
community systems, becausein part meaningful affinitiesbetween peopleare
not alwaysreadily apparent (Millenetal., 2001).

Online Community Spaces

Onlinecommunitiesareoftenbuilt through* onlinecommunity spaces.” Online
community spacesaresymbolically delineated computer mediated spacessuch
asemail lists, newsgroups, Internet Relay Chat (IRC) channels, graphical
avatar chat spaces(e.g., www.thepal ace.com), etc., whichenableawiderange
of individual sto attend and contributeto ashared set of computer-mediated
interpersonal interactions, and canthereforebeconsideredrel atively transpar-
ent and open. These spacessupport onlinecommunitiesby providing aspace
inwhichtiescan beformed between peopl ethrough public sharedinteractions.
Such spacesaredifferent from personal spaces, such asemail inboxes, where
interactionsarenot publicly shared between membersof theonlinecommunity.

Thenotion of onlinespaces, suchasemail lists, may beconfusingtoreaders
who conceptualize spaceintermsof day-to-day activitiesinphysical space.
Because cyberspacetranscends physical space, it highlightstheneedfor a
different conception of space—onethat recognizestheboundariesto computer
mediated actions. Cyberspace, like geographical or physical space, isrela-
tional and needsto beunderstood associally constructed (Curry, 1995, 1998).

Theutility of onlinecommunity systemsand spacesrelatesnot just to how well
they support different formsof i nteractivecommunication, but al so how they
hel pindividual smanagetheprocessof enabling communicationtotakeplace
at all. Thishasbeen described asouteraction (Nardi et al., 2000), whichis
defined as* communication processesoutside of thedirect information ex-
changethat enabl espeopl eto reach out and enhancetheinformation exchange’
(p.79). Outeractionincludessuchtasksasthe useof information communica
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tiontonegotiateanindividualsavailability (e.g., “when canweta k?’) and
mediapreference(e.g., “canl call youonthephone?’).

Throughdi stingui shing between onlinecommunity and onlinecommunity spaces
we are able to understand how theimpact of basic design decisionson the
ability of aCM C systemto support community. By enabling userstobemobile,
locatabl e, reachableand capabl eof rich multimediacommunication, thecurrent
waveof handheld communi cation devicesrai setheopportunity for new types
of onlinecommunity spacesthat better support proximatecommunities. Thisis
becausethey increasethemeansfor rel ating online community spaces, asso-
ciated messages, and users, to physical location, and thus increase the
possibility of findingand utilizinglocation-linked affinities. Itisfromthis
perspective that we examine the potential of P3-Systems for supporting
proximatecommunity interactions.

The Emerging Technology Environment

By definition, akey commonality that membersof specific proximatecommu-
nitieshaveisasharedrelationshiptoaphysical location—theareaor region
or placethat makesthecommunity “ proximate.” Buildinginformationsystems
that utilizethat commonality to support i nteractionsbetween proximatecom-
munity membershasbeendifficult. Thishasbeen, inpart, duetothetechnologi-
cal limitations of available consumer technology. However, a number of
changesinthetechnol ogical environment areslowly changingthissituation by
providing largenumbersof peoplewithoneor moredevicesthat enablemobile,
locationaware, hi-speed, and multimediacommuni cation.

There is a general movement to provide Wi-Fi (80.2.11 standard high-
frequency wirelesslocal areanetwork) coverageby universities, public net-
work activists, cities, rural communities, and businesses(Schmidt & Townsend,
2003). A number of telecommunication companiesoffer user accesstoarange
of wirelesssitesintheUnited States(e.g., T-Mobile) andinternationally. An
exampleof how coverageisexpanding andwill probably changetheway we
work, isthesystematicroll out of Wi-Fi coverageat U.K. train stationsand
plansto providecoverageonthetrainsthemsel ves(http://news.zdnet.co.uk/
story/0,,t269-s2135177,00.html). Many new top end |aptopsand personal
digital assistants (PDAS) now have Wi-Fi builtin. Wi-Fi isfast enoughto
enablehigh-speeddelivery of richmultimedia. Inparallel, many operatorsare
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offering mobilephonescapabl eof playing, recording, and deliveringmultime-
dia. Further, PDA phones are coming to market with both broadband
capabilitiesand Wi-Fi connectivity (Vaughan-Nichols, 2003).

U.S. Federal Communi cationsCommissionrulings(initially Docket 94-102)
requirethat cellular operators, personal communi cationsservicesand special -
ized mobileradio carriersprovide preciselocation information to 911 call
centers (Zagami et al., 1998). The European Union is preparing similar
legislationreferredtoasell12. Theselegal imperativesapply notjusttothe
abilitiesof the cellular network, but also to asignificant proportion of new
communi cation devicescoming to market, which must beenabled by theglobal
positioning system. At the same time, cellular operators are aware of the
economicand competitiveadvantagesinherentinbeing ableto offer customers
| ocation-specific servicessuch asrecommendati onsabout nearby shopsand
restaurants, or directionstothenearest gas/fuel station. Theresultisthatinthe
near future mobile phone network operators should be able to detect a
subscriber’ sexact whereaboutsfor theprovision of |ocation-based services,
andalargeproportion of subscriberswill beableto utilizetheir location data
independent of network operators. Thereisal sotechnology comingto market
that enabl esthel ocating of deviceson Wi-Fi networks(e.g., www.ekahau.com).

Inadditiontowirelesspersonal communicationinfrastructure and devices
becoming moresophisticated, “things’ aregetting smarter with theadvent of
technol ogiessuchasradiofrequency identification (RFID). Suchtechnologies
makeevery significant objectintheenvironment potentially identifiablethrough
ubiquitousdigital labeling. Theextent towhichthisappearstobebecominga
reality isreflected by theworld’ shiggest retailer, Wal-Mart, decidingin 2003
to demand that its 100 largest suppliers use RFID tagsto track inventory
(somethinglike8hilliontagsayear). RFID potentially enablescommunication
tobeplaced withinavery rich geographic-digital context. Thetrend appears
to betotowardsnumerousreal world environmentsinwhich everythingis
digitally labeled, everythingisconnected, and everyonecan communicatefrom
anywhere. Atthesametime, no singletechnology for computinglocationand
proximity and digitally describing theworld appearsto begai ning universal
dominance.

Therearestill numerousproblemsin supporting proximatecommunitieswith
|ocation aware devices and networks. For example, asevidenced by field
study experiences of the ActiveCampus group (Griswold et al ., 2003) that
foundthat theshort battery lifeof current devices(4 hoursor so), andtheease
withwhich personal user datacan belost (oftenasaresult of theshort battery

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Supporting Proximate Communities with P3-Systems 223

life), resulted in an extremely high user drop out rate. Despitethe current
difficulties,itisclear that theemergingtechnol ogical environmentwill allow for
the creation of new types of information systemsthat havethe potential to
groundusers' interactionsingeographicplace.

Categorizing Features of Systems that
Link People-to-People-to-Geographic-
Place

Inthe above discussion we noted that proximate communities have strong
associ ationswith physical spacesand have suggested that they would bewell
supported by information systemsthat can tieuser i nteractionsto geographic
places, whichwerefer to asP3-Systems. A number of P3-Systemshavebeen
prototyped sincetheearly 1990s, but each hasimplemented only alimited set
of features. Infact, each system devel oped hasbeen anarrow exploration of
adesign spacewhose overall characteristicsremain unknown. Thisisnot
simply because of technol ogical constraintsbut al so becausethebuilding of
such systemshaslacked afirmtheoretical foundation.

A theoretical framework for understanding theutility of variousdesignsof a
particular classof system canonly comeabout after theclassof systemsunder
discussionisrecognized asdistinct. Informationsystemsthat systematically link
peopl e-to-peopl e-to-geographi c-place have not been considered asarel ated
or distinct category. Thisisprobably onaccount of thedearth of locationaware
systemsthat seamlessly link peopl e-to-peopl e-to-geographi c-places. How-
ever withanexponential growthinthenumber andtypesof such systemsbeing
prototyped, itisnow apparent that anew collectivetermisneeded. Further,
whileterminology such as“locationbased services,” “augmented reality,”

“virtud redlity,” “teleportation” and*“ mixedreality” canbeusedtoexplainsome
of the technology utilized, these terms on their own do not describe the
functional similaritiesof thesesystems. Assuch, wehavecoinedtheterm P3-
Systems to describe various information systems that systematically link
peopl e-to-peopl e-to-geographi c-place. P3-Systemsthat havebeen prototyped
todatehaveincorporated only alimited number featuresfromthe potential

designspace. Recognition of P3-Systemsasadistinct classof applications
allows us to distinguish between basic design features, and to provide a
theoretical/conceptual framework for futuredevelopmentinthisarea.
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Traditionally, thestarting point for categorizingaCM C system hasbeenin
termsof whether it supportssynchronousor asynchronouscommunication
(Rafaeli & Newhagen, 1996). Whilethiscategorization can beappliedtomany
systems, it should benoted that such categorical distinctionsarenot clear-cut.
Communicationscreated using synchronoustechnol ogiescan be stored and
madepersi stent and searchabl e, thusenabling asynchronoususeof themedium.
Further, “ synchronouscommunication” isnot alwaysreal -time. For example,
Internet Relay Chat (IRC) requiresthat usershit thecarriagereturnbeforethe
informationthey havetypedisshared. TheresultisthatindividualsusingIRC,
and many other chat systems, can changewhat they weregoingto say before
having saidit. Ontheother hand, asynchronouscommunicationtool ssuch as
email can beusedfor quick messageexchangesthat maketheinteractionsnear
synchronous. Theseissueshighlight boththeel asticity of synchronicity andthe
importanceof understandingthesignificanceof makinginteractionspersistent
(Erickson& Laff,2001).

Synchronous and asynchronous systems can be viewed as two sides of a
continuum. Consequently, whilethedivisionintothesetwo categoriesmay help
usunderstand variousdesign possibilitiesand implications, they should not be
considered absolute. Further, thiscategorical distinctionwill beextendedto
includesynchronousand asynchronouslocation awarenessfor systemsthat do
notinvolvetraditional formsof communication. “ Synchronouslocationaware-
ness’ referstotheprovisionof current information about user location. This
location awareness need not necessarily bereciprocal, inthe sensethat the
system may provide a user with a buddy’s location without necessarily
providingthebuddy withtheuser’ slocation. “ Asynchronouslocationaware-
ness’ refersto the provision of historical information about user |ocation.
Collectively synchronouscommunication and synchronouslocation awareness
dataiscreated withtheexpectationthat it will beprocessedinnear real-time,
whereas asynchronouscommunication and | ocation awarenessdataispro-
duced withtheexpectation of an unpredictable delay between datacreation
and consumption.

Beyond questionsof synchronicity, existing P3-Systemsprimarily adopt two
basi c design approachesto linking peopl e-to-peopl e-to-geographic-place.
First, PeopleCentric P3-Systemsarethosethat useuser locationtoimprove
contextualizationand coordination of interactions, andto enabletheidentifica-
tion of previously unidentified affinitiesbetween users. People Centric P3-
Systems are people centric in the sense that the user interface provided is
focused not onaparticular location but onthemovementsof peopleinphysica
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spaces. People slocation can be understood in both absolute and relative
terms. So a person could be located at aparticular latitude, longitude and
altitude (absolutelocation), or theindividual could belocated near afriend
(relative location). The second design approach is Place Centric P3-
Systems that use virtual spaces that represent physical locations. These
systemsareplacecentricinthesensethat they usephysical space/stodelineate
virtual space/sinwhich anassociated user’ sactionsandinteractionscan be
seamlessly represented. Thevirtual spacesthat represent physical locations
either containonlinerepresentation of peopl €' suseof physical spaceor online
interactionsrel ated to physical location.

From the above discussion, we derive four basic P3-Systems design ap-
proaches:

(1) PeopleCentricP3-Systemsbased on absolute user |ocation.
(2) PeopleCentric P3-Systemsbased onuser co-location/ proximity.

(3) Place Centric P3-Systems based on use of physical spaces by users/
people.

(4) PlaceCentric P3-Systemsbased oninteractionsinvirtual spacesrepre-
senting physical locations(Matching Virtual places).

Each of thesefour basi c design approachescan beinstantiated synchronously
or asynchronously; asaresult thereare 8 distinct categories, whichweoutline
below. Tablel summarizesthesecategories. Whilethedesign featuresof most

Table 1. P3-system features

location/Proximity

location for the exchange of socia
information

P3-System Synchronous Communication or Asynchronous Communication or
Design Approaches Synchronous Location Awareness | Asynchronous L ocation Awar eness
@ Apsolute User Utilizes remote awareness of Utilizes people's location histories
Location current user location
People
Centric ili _time inter-
(2) Co- Utilizes real-time nter-user co- Utilizes co-location history to enable

future interactions.

(3) Use of Physical
Spaces by People

Utilizes online representation of
user’s current use of physical

Utilizes history of people'suse of a
particular space

Place spaces.
Centric | (4) Interactions Utilizes synchronous online Utilizes asynchronous online
in Matching Virtual interactions spaces related to interactions related to physical
Places physical location. location.
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categorieswill bedescribed using examplesof systemsidentified fromthe
literature, afew will bedescribed using theoretical or hypothetical systems.

People Centric P3-System

Asdescribed above, People Centric P3-Systemsuse community member’ s
locationtoimprovecontextualization and coordination of interactions, and
enabl eidentification of previously unidentified affinitiesbetweenusers. They
canbedividedintotwo sub-categories. Theseare: (1) absoluteuser location,
i.e., based on awareness of where somebody is located; and (2) user co-
location, i.e., based oninter-user proximity. Thesetwo categoriesinturnwill
be examined according to whether they primarily support synchronous or
asynchronousinteractions/awareness.

People Centric P3-System Features Based on Absolute User Location

SynchronousCommunication or SynchronousL ocation Awar eness

Belongingtothiscategory istheearliest|ocation aware P3-System, “ Active
Badge,” which providesreal -timeinformation about peopl €' slocation. Con-
ceived, designed and prototyped between 1989 and 1992, the Active Badge
system providesameansfor locatingindividua swithinabuilding by determin-
ingthelocation of their “ ActiveBadge” (Want & Hopper, 1992; Wantetal .,
1992). TheActive Badge deviceworn by personnel transmitsauniqueinfra-
red signal every 10-15 secondsthat is detected by one or more networked
sensorswithinan equipped building. Thelocation of thebadge (and henceits
wearer) canthusbedetermined onthebasisof information provided by these
sensors. System usersusethecommand— FIND (name) —that providesthe
current location of thenamed badge, and alist of all thelocationsit hasbeen
sighted at in the last five minutes. The system is designed to coordinate
communi cation betweenindividual s. For example, internal and external phone
callscouldberouted tothephonenearest tothelocation of anindividual based
onthelocation of the Active Badgebearer. The Active Badge system hasan
online community spacethat could be used to locate employeeswithout a
public-addresssystem or without tel ephoning all thepossiblel ocationsat which
they might befound. Althoughthe system wasnot designed with theaim of

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Supporting Proximate Communities with P3-Systems 227

linking peopl e-to-peopl e-to-geographic-place, by providing awareness of
people’ smovementsinremotelocations, thissystem enablessuchlinks.

It isnot hard to imagine various applications that can be supported by the
remote locatability feature of the Active Badge system. For example, a
location-aware descriptor could be provided next to aninstant messaging
buddy. Infact,commercial servicesthat allow for theremotel ocation of mobile
phoneusersarealready inuse. For exampleUl ocate (http://www.Ulocate.com/
) allows users to see the location of all family members using the system
displayed onamap on a24/7 basis.

Analternativetotheaboveapproachistoreversetheprocess, sothat instead
of aperson seeking out thelocation of somebody they wishto communicate
with, thesystem providesdetail sof thel ocation of theoriginator of anincoming
communication. For example, thecaller-1D of incoming phonecallscoulda so
containalocation descriptor, or themessagelinesinaprivateonlinechat could
contain details of the location of the sender. Thisapproach isused by the
ActiveCampusExplorer, whereuserscan havethesystem automatical ly index
their instant messaging messageswith adescriptor of their currentlocation
(Griswoldetal., 2003).

AsynchronousCommunication or AsynchronousL ocation Awar eness

Systemsunder thiscategory provideasynchronouslocation awareness. Group
calendarsthat systematically describethelocation of individual sover timefall
under this category. Systems that provide details of the location of the
originator of an incoming asynchronous communication also fit here. For
example, anemail could beindexed by thelocation of thesender. Infact, some
mobl ogs(mobilephoneweblogs) contain picturesthat aretimeand|ocation
stamped. Inother words, by linking location awareness to asynchronous
communi cationthese systemsrender thel ocation awarenessasynchronous.

People Centric P3-System Features Based on Co-location / Proximity

SynchronousCommunication or SynchronousL ocation Awar eness

Thiscategory of peoplecentric P3-Systemsusesinter-user proximity or co-
locationtoelectronically collect or managetheexchangeof social information.
A simpleapplication of thisapproachischat between co-located individuals,
such asthat provided by Cybiko (www.Cybiko.com) asophisticated child's
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toy using Radio Frequency communication. Cybiko allowsad hoc networks
tobeformed betweenindividual sthat arewithinashort distancesothat they
caninteract electronically. Similarly, the Hummingbird, asmall portable
device, supportssocial awarenessbetween peoplewho areco-located. The
Hummingbird uses wireless communication to give members of a group
continuous auditory and visual indications of other group membersin the
vicinity. The designers of Hummingbird hoped to support face-to-face
interactionsby visualizing group member proximity.

Another systemthat providessupport for face-to-faceinteractionsusing co-
locationisBorovoy et al.’s(1998) “Meme Tags and Community Mirrors”

System. Memetagsare aclass of groupwaretags designed to build, inthe
authors’ ownwords, “community” (p.159). Thesystem hasbothapersonal -
ized onlinespace (individual Meme-Tags) and acommunity space (Commu-
nity Mirrors). Inthissystemamemeisanideaor opinion, expressed asashort
piece of text. The Meme Tag contains community relevant memesthat a
participant haschosen. Inter-user proximity enablesthespread of memesfrom
personto personsynchronously. Thisismeant to encouragepeopl e-to-people
interactions. Thepurposeof the Community Mirrorsistoconvey avariety of
information about meme exchangesbetween usersin near real -timeto other
users. I ncluded withinthesedisplaysaretheactual textsof thememes, popul ar
ideas, dyingideas, aswell asinformation about group dynamics, such asthe
“cliquishness’ of thegathering. These Community Mirrorsalsogiveusersa
senseof what other participantsknow. Thesystemdesignaimstofacilitatethe
formativestagesof interaction by providing peoplewith additional common
reference pointsfor conversation.

Co-location can al so be used specifically for social matching. Todate, the
social matching hastypically beenintermsof supporting dating rather than
proximate community, but thedesign approachisof potential valueinboth
situations. A systemthat illustratesthisbasi cdesignideai sthe Japanesedating
toy LoveGety (Reuters/Wired News, 1998). When ablue (male) LoveGety
andapink (female) LoveGety arewithin 15feet of oneanother, they beepand
flash, telling theuser that another LoveGety owner iscloseby. Codessuchas
“talk,” “karaoke,” and“ get2,” with avariety of meaningsareused tocommu-
nicatewhat theuser isinterestedin. Thissystem design encouragesreal -time
face-to-faceinteractionsaroundtheideaof “ dating,” however the proximity
approach canlogically beused to encourageinteractionsbased on many other
typesof social matches.

Another, exampleof asocial matching systemisProxy Lady, amobilesystem
for informal, opportune face-to-face communication, running on a PDA
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equippedwitharadiotransceiver (Dahlbergetal., 2000). Proxy Ladyletsthe
user associate information items (e.g., emails) with other people, called
“candidates for interaction.” When a“candidate for interaction” isin the
proximity, Proxy Lady notifies and provides the user with the associated
informationitem (e.g., theemail message), andif suitable, isfollowed by an
informal face-to-faceinteraction.

“Social Net” infersinterest matching from patternsof co-locationover timeto
recognizesocial relationshipsandinfer affinitiesbetweenusers(Terry etal.,
2002). The Social Net handhel d client recordsthetimeand duration of physical
co-location synchronously, and searchesfor recurring patternsof co-location
toasynchronously infer sharedinterestsbetween users. Thesystem contains
twolists, a“friendslist” that containsuserswho arefriends, and an* unknown
list” that containsuserswho are not friendsthat one comesin proximity or
contact within somesort of consistent pattern. Thisisachieved by recording
of encountersbetween co-located users, aswell astheir timeand duration, in
anencounter record. Periodically, theencounter recordisexaminedandif a
suitablepattern of co-locationisobserved betweenindividuals, thenameis
includedintheunknownlist. Whilethefriendslistismanually created by the
user, theunknownlistisautomatically and synchronously generated by the
systemand not visibletotheuser dueto privacy concerns. Whentwo* friends’
comeincontact witheach other, their systemscommuni cateby comparingtheir
“unknownlists.” Ondetection of afriend by onesystemintheother system’s
unknownlist, thesysteminformstheuser of apotential new friend recommen-
dationthat can bemade.

Inadditionto social matching, proximity canal so beusedto enableor support
synchronousinformationexchanges, whichinturnisoften supported by various
asynchronous components. For example, Hocman, amobile peer-to-peer
application, supportssocial interaction between motorcyclists(Esbj 6rnsson et
al., 2003). Hocmanusersprovidepersonal information of themselvesandtheir
bikesinHTML pages, whichisexchanged with other bikersequippedwitha
Hocman, typically at trafficlight stops. Thissynchronousinteractionisaccom-
panied by audio notifications. Thereisal soamajor asynchronouscomponent
toHocman, whichwill bediscussedinthesectionbelow. Similarly, RoamWare
(Wiberg, 2001) usesproximity tosemi-automatically identify whenindividual s
get together for ad-hoc meetings, and then supports synchronous ad hoc
mobile meeting note taking. Mobile meeting notes can then be shared
asynchronously using asuiteof CM Ctoolsonceusersreturntotheir desktop
computers. Finally, FolkMusic (Wiberg, 2004) uses proximity to trigger
servicesfor musi c sharing between co-locatedindividuals. Thefully instanti-
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ated systemwill alsouse GPSreceiverstomap audiotracesleft by individual s
togeographiclocations, resultinginmusicfilesbeing associated with specific
locations.

AsynchronousCommunication or AsynchronousL ocation Awar eness

Todate, no P3-systemsbased on user proximity that weknow of providean
interaction/communication framework that is primarily asynchronous.
RoamWarewithitsfocuson seamlessly connecting planned and mobilead hoc
meeti ng throughthedistribution of mobilemeeting notesusing synchronouschat
and asynchronousemail through the RoamwWar e Desktop makesaspectsof the
ad hoc meetingsasynchronous. Asmentioned above, Hocman, theapplication
that supportssocial interaction between motorcyclistshasasignificant asyn-
chronouscomponent. Thatis, thesystemisdesigned sothat whenthebiker
endsher/hisjourney, s’/hebrowsesthe pagesreceived from other motorcy-
clists. Social Net alsoallowsfor asynchronousexchangesbetween users, by
waitingfor friendstointeract bef oreexchanginginformationabout unknown but
potential friends.

Itispossibletoimaginenumerousdesignsof hypothetical systemsthat would
fitintothiscategory by moreextensively utilizingasynchronicity. Somepossible
systems are those that stretch our understanding of proximity to include
asynchronous use of shared physical spacerather than synchronous use of
physical space. Thiswouldbesimilar to Social Net but would requireahistory
of a user’s use of various geographical locations. This would allow the
identificationof affinitiessuchassimilar routesof travel towork, useof gyms,
etc., evenif they occurredat different timesof theday. Thisinturncould beused
toencourageface-to-faceinteractionswhenindividual sareco-located syn-
chronously. Thisdesignwouldstill bepeoplecentricbecauseit would bebased
onindividual location history data, however, it should be noted that thisis
perhaps most easily achieved by taking an absolute rather than relative
proximity approachto user location. Analternativeapproachistoasynchro-
nously use, at alater, moreconvenient time, thedatarecorded synchronously
by thesystemwhenindividual swereco-locatedinreal time. Whilethisisdone
by Hocman, theearly prototypesdescribedintheliteraturedid not strongly
support interaction post dataexchange. A stronger examplemight beasystem
that automatically exchangesindividual’ sbusinesscardsel ectronically when
co-located, and then encouragesasynchronousinteractionsthroughtheprovi-
sionof personal card-exchangehistoriestiedtoasocial network visualization
and anasynchronouscommunicationsystemsuchasemail.
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Place Centric P3-Systems

Place Centric P3-Systemsusephysical space/stodelineatevirtual space/sin
which associated users' actions and interactions can be seamlessly repre-
sented. In other words, this approach uses virtual spaces that represent
physical locations. Thesecan bedividedinto systemsthat arebuilt around
virtual spacesthat containonlinerepresentationsof people’ suseof physical
spaceandthosethat containonlineinteractionsrel ated to physical location. The
first approach can be used to provide users with a remote understanding
through virtual spacesof how anassociated physical spaceisused. Itisonly
withtherecent advent of person-locator technology that itisnow possibleto
seamlessly providesuch data, and thereview of thisapproachwill befairly
brief. The second approachiswherevirtual space/srepresenting physical
space/sareused to manageuser interactions, such asmessageexchanges. This
isoneof thetraditional approachesadopted by community networksanddigital
citiesproj ectsto support community interactions.

Place Centric P3-System Features Based on Use of Space by People

SynchronousCommunication or SynchronousL ocation Awar eness

A number of Place Centric P3-Systemsexist that providevisualizations of
current useof defined geographical areas/spaces. ActiveMap isasoftware
applicationthat enablesusersto visualizethel ocation and movement of users
withinaworkplaceenvironment, providing large-scal e, real -timeawareness
(McCarthy & Meidel, 1999). The application provides a window with a
background showing amap of the physical layout of theworkplace. Inthe
foreground, imagesof thefacesof peopleinthat workplaceare superimposed
over thelocationsinwhichthey werelast seen. Similarly, the ActiveCampus
System’ sActiveCampus Explorer M ap enabl essuch afeatureby overlaying
onlinemapswith avatarsrepresenting onlinebuddiesat aphysical location
(Griswold et al., 2003). The Active Badge system also providesasimilar
featurewiththe- LOOK (location) command, which suppliesuserswithdetails
about the badgesthat are currently inthe specified location. A number of
operatorsof Wi-Fi networksprovidevisualizationsof thephysical |ocation of
usersconnectedtotheir network, althoughthisistypically inananonymous
format. Anexampleof thisisCMU Sky, which showsusageof CMU’ sWireless
Andrew System (http://www.cmusky.org/map_usercentric.html). All these
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systemsprovidesynchronouslocation awarenessof usersineither anidentified
Or anonymousmanner.

AsynchronousCommunication or AsynchronousL ocation Awar eness

Thevisualization of use of physical space onlinecan bebased on historical
(asynchronous) useof thespacein question. Inasenseonlineroom calendars
providinginformationabout theusageof room spacesaresuch systems. Using
locationtechnol ogy, such systemscan beextended toincludeamechanismfor
noting attendanceinaphysical spaceand makingthedataavailableinpersistent
historical format. Thisworkssimilarly tothe people-centric asynchronous
systems, however, thefocus hereison defined physical placesrather than
people suseof multiplelocations. FolkMusic (Wiberg, 2004), whenfully
instantiated, system will use GPS receivers to map audio traces left by
individual stogeographiclocations, resultinginmusicfilesbeing associated with
specificlocations. Resultwouldbealabeling of aphysical spaceby themusical
preferencesof peoplewho usethe spaceinquestion.

Place Centric P3-System Features Based on Interactions in Matching
Virtual Places

As noted above, this approach involves virtual spaces, which represent
physical space being used to manage user interactions, such as message
exchanges. Thisisthetraditional method used by community networksand
digital citiesprojectsto support community interactions. “ Community net-
works’ aim, through computer-mediated communi cation systems, to support
interactionsamong geographical neighbors(Schuler, 1994). Anexampleof a
community network system can besomethingassimpleasanemail listforand
about residents of asmall township or something more complex such asa
MOOsburg. The MOOsburg community network system of Blacksburg,
VirginiaintheUnited Statesprovidesachoiceof toolsincludinganinteractive
map that can be panned or zoomedtolocateand navigateto virtual represen-
tations of geographical places, along with arelated chat area, and location
linked web board (Carroll & Rosson, 2003).

Digital citiesintegrateurbaninformationand create publiconlinespacesfor
peoplelivingor visitingthosecities. “Digital cities’ typically provideonline
interaction spaces. For example, AmericaOnline’ sDigital City, Inc., service
(http://digital city.com) providesonlineinteraction spacesfor |ocal chat and
personal sinadditionto standardized | ocation-rel evant content such ashotels,
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restaurants, amusement parks, day tripsanditineraries, airportinformationand
shopping. “Digital city 2" projectsin Europe and Japan use high-fidelity,
Internet-based simulacraof cities, updated continuously viacamerasand other
sensorstoprovidedata(lshida, 2002). Digital City Kyoto, likemany digital city
projects, addressesawiderange of goal sspanning technol ogy devel opment,
new information servicesand applications, and support for community life
(I'shida, 2002; http://www.digitalcity.gr.jp/). However, such abroad assort-
ment of featurescan reducethe chancesof gaining broad community support,
participationand collaboration (Aurigi, 2000).

SynchronousCommunication or SynchronousL ocation Awar eness

Synchronousonlineinteraction spacesused by “community networks” and
“digital cities” areof thistype. Withthe creation of moreimmersiveonline
environments, the specificity of therepresentationsof physical geographyis
increased as it allows interactions to be associated with specific areas of
cartographicvisualizations. Wirelessnetwork coverageisa sousedtoincrease
geographic specificity of interactionsby both enabling and limiting thegeo-
graphicareainwhichaset of onlineinteractionscan occur. For example, Wi-
Fi (802.11) accesspointscan offer community chat (e.g., Michiganwireless
APchat) that islimitedtothegeographicrangeof theaccesspointsin question.
Interactionscan betiedtoaplacethroughvisualizationsof theinteractorsusing
the space. The ActiveCampus Explorer system’s makes this possible by
allowingfor nearby buddiesdisplayed onacommunity map to bemessaged
(Griswoldetal., 2003). However, thisapproachisplacecentricrather than
peoplecentric becausetheinteraction spaceisnot simply created by inter-
personal proximity, rather itisframedwithinan onlinemapwhichrepresents
physical location.

AsynchronousCommunication or AsynchronousL ocation Awar eness

Perhapsthemost commontypeof onlineinteraction space used by community
networksand digital cities isof thistype, using traditional asynchronous
communication tools such asemail lists and web boardsto support online
community interactions for or about a particular physical location. Some
interesting examplesof system desi gn approachesdevel oped outsideof the
framework of community networksanddigital citiesinclude: spatially (latitude/
longitude) addressable web-based bulletin boards, such as IBM’s World
Board, that enforcethegeocoding of messages(Spohrer, 1996); “ community
geoblogs’ (http://www.brainoff.com/geobl og/); and systemsthat allow com-
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puter mediated messagesto belinked throughvirtual post-it notesor graffiti to
location. Thesedigital notesbehavelikeel ectronic Post-its, visibleto autho-
rized usersontheir mobiledeviceswhenthey enter thevicinity (Brown, 1995)
or remotely (Burrell & Gay, 2001). Inthesystemsthat do allow thereading
of such messagesremotely, messagesareindexed by locations, which canbe
searched or found through the navigation of onlinemaps. Examplesof such
systemsincludeE-Graffiti (Burrell & Gay, 2001), Geonotes(Espinozaetal .,
2001), andthe* graffiti” function of the ActiveCampusExplorer (Griswold et
al., 2003).

Summary

Table2 below summariesthe systemsand major systemfeaturesreviewedin
thissection.

Table 2. P3-systems and key design approaches

P3-System Synchronous Communication or Asynchronous Communication or
Design Approaches Synchronous L ocation Awar eness Asynchronous L ocation Awareness
®  Active Badge Find Command ® Ulocate user location history.
Absolute ®  Ulocate current user location. ® Hypothetical Group Calendar with detailed
User ® M buddieswith Location Descriptors Individual Location tracking data.
L ocation
® | ocation Labeled Messages ® | ocation Labeled Messages
. iko chat
People . :\:/I)g\k:Tags and Community Mirrors ® 7 Hooman )
@i e P Lad ® * Social Net recommmdgngns
roxy Lady ® *RoamWare Desktop - distributes
Co- ¢ LoveGety information about collocated ad hoc
location/Pro | ®  Hummingbird meetings.
Ximity ® * Hocman motorcyclist data exchange
® * Social Net user co-location monitoring
® *RoamWare
® *FolkMusic
Use of ®  ActiveCampus Explorer Buddies Map ®  Online Room Caendars
Physical ®  Active Badge— Look ® *FolkMusic
Spaces by ®  ActiveMap
People ® CMUSky
Place ® Digitd Cities And Community Network ®  Community Network and Digital Cities
Centric . Chat Spaces
:S t’ar :tcg;]?r?; ® Map based Instant Messaging of Nearby ®  Geonotes
Virtual Buddies ®  E-Graffiti
Places ®  Wi-Fi AP Chat ®  Active Campus Graffiti
® |BM-World Board

* Systems Approaches dependent on both synchronous and asynchronous use of data
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Analysis of P3-System Design
Approaches to Support Proximate
Communities

Wedefined“community” inthe second section asaset of individualswith
partially overlapping personal social networks, whichcollectively providea
sense of belonging. Further, we noted that “ proximate communities” are
communitiesbuilt aroundindividual sco-locatedinaphysical location. They
cana so beunderstood ascommunitieswherethe personal social network ties
of membersareassociated with aparticul ar geographicarea, place, or region.
Proximatecommunitiesmay beresidential communitiesor may resultfroma
shared physical work environment such asauniversity campus or central
businessdistrict. Inthissectionwewill explorehow P3-Systemscan beused
to support interactionsin proximate communities. We do thisbecausewe
believe that P3-Systems are by their very nature well suited to support
proximatecommunities, sinceby definitionthey aimtolink people-to-people-
to-geographic-places.

Wellman et al. (1988) note that communities can provide various social
functionssuchassociability, support, asenseof belonging, and social identity.
However, P3-Systemsdo not provide social functionsdirectly to users, as
thesefunctionsaregenerated by peopleor usersof asystem, rather thanthe
medi ating technol ogical infrastructure. For thisreason, the P3-Systemdesign
approacheswill beexamined intermsof their ability to support people-to-
peopl e-to-geographi c-placeinteractions. The P3-Systemssupport suchinter-
actionsthrough the provision of user | ocation awareness, making apparent
location-relatedinterpersonal affinities, and thegeographical contextualization
of publicor privateinteractions.

Table 1 classifies existing P3-System design approachesinto eight basic
categories. Inthissectionwewill first comparethesignificanceof thedivision
into synchronousand asynchronouscommunication/awareness. Thiswill be
followed by an examination of thetwo peopl e-centric and two place-centric
design approachesintermsof their ability to support proximate community
interactions.

Thelargest divisionof designapproachesdescribedin Table2isinto Synchro-
nous Communi cation/SynchronousL ocation Awarenessor Asynchronous
Communi cation/A synchronousL ocation Awareness. Anexamination of the
systemsdescribedinthefourth section suggeststhat thisdivision appearsto
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closely parallel our understanding of how thelevel of synchronicity impactson
computer mediated communicationingeneral. Synchronouscommunication
and synchronouslocation awarenessdataprovided by P3-Systemsiscreated
with the expectation that it will be processed in near real-time, whereas
asynchronouscommunication and asynchronouslocation awarenessdatais
produced withtheexpectation of unpredictabledelaysbetween datacreation
and consumption. Theresult isthat synchronous datais more useful for
management of user actionsinreal-timewithinthephysical spacesof proximate
communities. Thisis because synchronous system design allow users to
addressissuessuch as, “whereissomebody,” “whoisthere,” and “whois
aroundme,” which can beexpandedto questionssuchas“whoisaroundto eat
or chat withright now.” Inother words, synchronous P3-Systemsarewell
suitedtothetask of supporting ad hoc interactionsgroundedingeographic
place. Asynchronoussystem designs, ontheother hand, allow usersto make
long-termplansinrelationtotheir useof space, by theprovisionof information
suchas”how isthisspaceused overtime,” “whousesthisspacelikeme,” “ what
doothersthinksabout thisplace,” etc. Thesynchronousand asynchronous
designapproachesarecomplementary withtheprovision of oneapproach, not
negating thepossibility of theprovision of theother, and with each supporting
different social requirements.

Themostimportant division of thedesign space provided by Table2for our
purposesisthefour basic P3-System design approach types: (1) Absolute
User Location; (2) Co-location/Proximity; (3) People’ sUseof Space; and (4)
InteractionsinMatching Virtual Places. Thesefour typeswill beexaminedand
comparedintermsof how systemscan beused to support proximate commu-
nity interactions. Thiswill beachievedby anexaminationof theability of various
design approaches to enable the following. First, proximate community
outeraction processes (processesoutsi deof thedirect information exchange
that enabl espeopl eto enhanceand coordinateinformationexchanges). Thatis,
thosethat rel ate to the management of people-to-peopl e-to-geographical -
placeinteractions. Secondly, proximatecommunity interactionsthrough either
personal or online community interaction spaces. These outeraction and
interaction processcan bedonepublicly through onlinecommunity spacesor
privately through onlinepersonal spaces. Theprovisionor lack thereof of such
spacesin P3-Systemshasaprofoundimpact ontheformation of social ties,
privacy management, and scaling.
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P3-System Designs Based on Absolute User L ocation

Systemsunder thiscategory, such asActive Badgeand Ul ocate, provideclear
support for proximatecommunity outeraction processes. Thisisbecausethey
provideuserswithinformation about thelocation of others, sothat usersare
better able to coordinate their interactions. Seeing a user’s history of
movementsin space can al so hel p coordinateinteractionsinamanner similar
tothat of aconventional day planner. Thelocationinformationalsoalowsusers
to contextualize their proximate community interactions. For example, a
student might ask another student to bring him coffeeif he seesthat remote
student near thecafeteria. Similarly knowingthelocationfromwhichaperson
sentamessagewill informreci pientsastotheenvironmentinwhichthemessage
wascomposed. Further,acommunity systemthat knowsof people’ scollective
habits, schedules, appoi ntments, and location could useindividual’ strajecto-
riesto better manageface-to-facecommunity interactions. For example,if an
individual wasrunninglate, the system could useawarenessof hislocation,
calendar data, and analysis of histrajectory to, where appropriate, semi-
automatically adviseothersto delay themeeting.

P3-Systems based on absolute user location focus on location awareness
rather thaninteractivecommunication. ActiveBadgesystemprovidesalisting
of thecurrent|ocation of ActiveBadgesthat areavailableto thecommunity of
users. Thisraisessomedesignissuesinregardstoscaling. For example, if the
listing of the number of usersexpandsgreatly, thenit becomesharder togain
aninstantaneousfeel for thewhereabouts of community members. Carto-
graphicvisualization may beabletodisplay larger groupsinaslightly better
fashion, but they too havetheir limits. Further, such adesignapproach using
cartographic visualization of all community member |ocationswouldlean
towardsmaking the system Place Centric rather than People Centric.

Of thefour P3-System design approaches we review here, thisisthe most
problematicintermsof management of privacy. Thisisbecause, by definition,
the design approach discussed here focuses on the provision of personal
|ocation dataof individualsto others. Monitoring or tracking somebody’ s
whereaboutscan beextremely invasive. Toaddressthisissuethedesignersof
ActiveBadgelimitedthestorageof location history informationto aone-hour
period, and madethat dataavailableto usersthrough aspecific user history
command (Wantetal., 1992). However, thelack of |ocation datahistory does
not resolvetheprivacy i ssueassociated withreal timemonitoring of theusers
locations. The other obvious mechanismto address privacy concernsisby
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simply taking off thebadgewhen onedesiresnot tobemonitored. Thishowever
alsofailstotruly addressthe problem becauseof thelikely social implications
for anybody decidingto opt out of wearing thebadgeevenif it befor abrief
time. Infact, differing perspectiveson privacy and personal freedomwere
noted asreasonsfor successful and unsuccessful implementationsof the Active
Badgeinearly field studies(Harper, 1992).

P3-System Designs Based on Co-location/Proximity

TheP3-Systemsof thistype systematically support opportunistic meetings
(Krautetal., 1990) and informal communication through outeraction pro-
cesses, suchasproximatel ocation awareness, and thefinding of affinitiesbased
on location histories. In addition, co-location data can be used to support
ongoing community interactionsthrough theuseof onlinecommunity spaces.
For example, “Social Net” could be expanded to include arelated online
community space, whichenabl esaffinitiesto beinferred not only frompair-wise
patternsof co-locationbut alsocommunity location histories. Another example
isHocmanwhereproximateexchangescould besystematically uploadedtoa
publicwebsitesothat userscould gainacommunity perspectiveand proximate
interactions could be used asaspring-board for community discourse. Of
course, the storing and utilization of peopl€e’sinteraction histories could
potentially resultinsignificant privacy problems. Toaddressthisproblemthe
designers of Social Net do not make the history of proximate interactions
stored onthedeviceknowntotheuser, however they acknowledged that this
resultedin userscomplaining that they werenot surewhy asocia recommen-
dation was made. Hence, for the systems examined here, thereisaclear
tradeoff betweenoverall utility andtheprovisionof potentially privatepersonal
locationdata.

P3-System Designs Based on People's Use of Space

Place centric P3-Systemsthat provideonlinevisualizationsof current use of
defined geographi cal areas/spacesthat havebeen prototypedto dateareuseful
intermsof outeraction. That is, theprovision of awarenessof how aspaceis
being utilized, or whereapersoniswithinapredefined area, to support the
coordination of future and current activities. These systems present user
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locationdatathat i spublicand anonymous, publicandidentified, and or private/
restricted. Using the Active Campus Explore M ap, userscan seeonly those
individualsthat make their location data available to everybody, or those
includedintherepresented user’ sbuddy list. Inthiscaseprivacy issuesarise
with the added complexity of location data ownership. For example, do
individualswanderinginaprivateofficecomplex owntheir location data, or
doestheowner of the physical spacehavesomerightstothelocationdataof
peoplethat using hisor her physical space?

P3-System Designs Based on Interactions in Matching
Virtual Places

P3-Systemsdesigned around thisapproach by definition enable proximate
community interactions. Further, becausethey link messagestolocations, they
areal so good at enabling outeraction processes. For example, auser could
leaveadigital Post-1t note/graffiti inaroomnotifying peopleabout anupcoming
event, thisinturncould hel p other userscoordinatetheir activities.

A designissuethat confrontsthesetypesof systemsishow toexplicitly link a
messagetolocation. Thishasbeeninoneof threeways: 1) throughlabel sthat
describethematching virtual place; 2) through useof cartographicvisualiza-
tions; and 3) through user locatability. Anexampleof theuser locatability
approachisthat used by Geonoteswhichallowsonly local/insitureadingand
authoring of “ Geonotes” sothat auser clearly knowsthelocationtowhicha
messageisrelevant. Thiscontrastswiththevisualization approach of the Active
CampusExplorer Graffiti, which allowsbothlocal and remotereading and
authoring, but tiesmessagestolocation by placing the messagesonanonline
map.

Privacy isanissuewith these systemsif messages posted areidentified by
author or if physical presenceinlocationisrequired. However,itisclearly
possibleto design asystemthat all owsfor anonymous postingsand remote
authorship asdiscussed above. Further,inthemajority of situationsitislikely
that message postingwoul d bevoluntary, meaning that usersmakethedecision
astowhenthey arewillingtoreveal themselves.
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Global P3-System Design Issues

Thereview of thefour basic P3-System design approaches|eadsusto discuss
anumber of interrel atedissuesthat designersof all P3-Systemsmust address.
Thesearescalability, online community space construction, geographical
contextualization of interactive communication, and approachesto theman-
agement of privacy.

Scalability referstotheextent towhichthe system maintainsfunctionality and
usability asthenumber of usersbeinglocated, geographical coverage, and
interactivecommunicatorsincreases. If functionality isreducedthenusersmay
losesense of what ishappeninginageographicareacovered by thesystem, or
suffer frominformationoverload (Jones& Rafaeli, 2003Db).

Closely related to scal ability istheissue of use of online community space
segmentationstrategy (Jones& Rafaeli, 2000) and approachesto geographical
contextualization. Onlinecommunity spacesthroughlabelingor visualization
can beusedto geographically contextualizeinteractivecommunication, al -
thoughitisnot required. Onlinecommunity spacessupport onlinecommunity
by enablingtiesbetween peopleto beformedthrough public sharedinterac-
tions. Whileonlinecommunity spacesareof value, their useisnot automatic
(asnoted abovein regardsto Social Net). A decision by designersnot to
provideanonlinecommunity spacemay arisefor avariety of reasons, suchas
privacy concerns, which may be amplified if users' locationsare publicly
shared. For example, theuseof |ocation-awaredescriptorsnext toeachinstant
messaging buddy onabuddy list woul d geographically contextualizeinstant
messaging discourse, but not through use of an onlinecommunity space. If
onlinecommunity spacesareto beused, thento makethesystemscalable, an
onlinecommunity space” segmentationstrategy” hastobeadopted. “ Segmen-
tation strategy” refersto any systematic method used to dividethe overall
interaction space into a number of related online community spaces. For
example, Amazon.com’ ssegmentation strategy isthat each book hasitsown
onlinecommunity space. Asthenumber of books Amazon sellsgrows, the
number of onlinecommunity spacesit maintainsexpands. For P3-Systems
based on enablinginteractionsinmatching virtual spaces, anonlinecommunity
space segmentation strategy could betiedto cartographicvisualizations,i.e.,
linking each onlinecommunity spaceto adifferent point onan onlinemap.

Inbuilding P3-Systems, designershaveto addresshow user |ocation datawill
be managed. Inother words, designers haveto deal with location privacy
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management. Privacy management needsto beaddressed asbothasocial and
designissue. For example, theadoption of abigbrother approachtothepublic
tracking of usersraisesvariousethical and social issuesbut doesnot represent
amajor technol ogical designchallenge. Ontheother hand, wearealongway
from knowing how to design systemsthat enabl e seamless user control of
location datato satisfy personal dataprivacy needswhilemaximizingoverall
systemultility. Hereweareonly interestedinprivacy asadesignissue. Inthis
regard, thefocusintheprivacy literature hasbeen onensuring dataprivacy,
using meanssuch asincluding accesscontrol lists(providingalist of usersthat
must beauthenticatedin order to accesssomeinformation), and cryptography
(to protect thedatabeing transmitted). However, inthiscase, theimportant
issueto be addressed isinwhat situations should personal |ocation databe
madepublicandwhenshouldit bekept private. Thisiscomplicated by thefact
that the precision of data about individuals (e.g., individual, member of
subgroup, anonymoususer), location (room, building, street, city, state, etc.),
andtimecan beadjusted. Thequestionthenbecomes, whenandhow, andin
what situations, areuserswillingto sharetheir location datawith other users,
atvaryinglevelsof precision. For example, anindividual might bewillingto
sharewithafriend or member of hisfamily that heisinarestaurant but not with
anybody el se. Ontheother hand, that sameindividual might bewillingtoshare
with everybody anonymously that therewere 20 peopleintherestaurant on
Saturday afternoon and that thefood wasquitegood. Thereareavery wide
variety of waysto addressthisissue. Theserangefrom privacy management
practicesbeing hard coded by designersthrough systemsthat enablefull user
control of their location data, to systemsthat useemergenceto enableutility
through theaggregati on of anonymousl|ocation data.

Future Research Areas

Asdiscussedearlier, P3-systemdesignsarestill rudimentary. Thecomparative
utility of thefour main P3-System design approachesdescribed to support
proximatecommunity membersistoalargeextent unknown. Thisisnotsimply
because of the need to address privacy concerns, but al so becauseit isnot
completely clear inwhat situationsindividual swould wishto useonesystem
designapproach over another. Further, wedo not know whichinteractionand
outeraction processes supported by various P3-system design approaches
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wouldresult inthe strongest peopl e-to-peopl e tiesand the extent to which
thosetiesaregroundedingeographic places.

A number of approachescanbeusedto help addressour lack of understanding
of thecomparativeutility of P3-Systemdesigns:

1. The design approaches could be assessed using the comparative
prototyping methodology (Trevor & Hilbert, 2002). This usability
research methodol ogy usesathreestep processof: 1) designingvarious
alternative applications that vary only around the key variable to be
studied; 2) deployment of thesysteminvarioussituations; and 3) theuse
of qualitative and quantitative field datato compare and contrast the
alternativedesigns.

2. Theutility of variousfeatures of P3-Systems could also be assessed
throughresearchinto P3-Systemrecommendationtools(Terveen& Hill,
2001). Suchtoolswould help userschooseappropriateinteractionand
awarenessspacesfor thetask and situation at hand. Thiswill becrucial
inafutureinwhichhighly densesmall urban environmentsmight contain
large number of P3-System usersthat wishtointeract with each other
virtually, without suffering frominformationoverload. Thevalueof any
recommendationwouldrelatetotheunderlying algorithmsused, whichin
turnwouldrelatetheextent towhichittook into account theutility of P3-
Systemfeaturesavailabletotheuser. Of coursedeterminingsuch utility
wouldrequiredevel opment and deployment inthefield of variousdesigns
andthendetermininginwhat situationsuserswouldfind different features
and spacesof value. Wehypothesi zethat such recommender toolswould
havetotakeinto account onlinecommunity spaceinteractiondynamics
(suchascritical massand discourseoverload, seeJones& Rafaeli, 2000),
users’ preferences, social, and seasonal rhythms (Handel & Herbsleb,
2002), inter-personal interaction histories, user physical location, and
variousP3-Systemdesign approaches.

3. Ratherthansimply comparingtheusability of variousfeatures, large-scale
long-term field studies could be used to understand how P3-Systems
impact onsocial network formation and maintenance. Suchstudiescould
al so beused to understand how wirel essinformation technol ogy could
transformthesocia networksof proximatecommunitiesof varioustypes,
suchasresidential communitiesand university campuscommunities.
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Until thewriting of thischapter, information systemsthat systematically link
peopl e-to-peopl e-to-geographi c-place have not been considered asarel ated
or distinct category. However, withtherecognition of P3-Systemsasadistinct
classof applicationswewereabl eto distinguish between basi cdesign-features,
and provideatheoretical/conceptual framework for futuredevelopmentinthis
area. Whileweview theclassification approach of P3 systemsadopted here
to be still nascent and emerging with future modifications probably being
required as new systems arise, value has been demonstrated in trying to
understand thedesign space. Infact, itistheauthors' hopeand belief that the
recognitionof theP3-System category will encourageand hel pusdevel opand
enhancethefuturequality of P3-Systems.
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