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ABSTRACT

Recent work by our group at Motorola Labs has fedusn
applying the principles of ambient interfaces te ttomain
of mobile communications. Our methods incorporatéhb
formative ethnographic studies and field evaluatioh
prototypes to investigate how people make use dfiemh
information in the course of everyday communicationr
goal is to enable applications that provide riclesgnce
information for close friends and family that ispappriate
to their particular tasks and social conventions. this
paper, we briefly summarize the results of two pfield
studies of ambient awareness on mobile phonesedhar
motion presence and music listening history. Wenthe
discuss our current efforts in context-aware plsitaring
on the phone. Together, these studies providehitsapout
how people understand, use, and contextualize prese
information. We also show how this information relp
people stay connected and strengthens relationshes
hope to use these insights to establish how caméxt
information can be gathered, synthesized and disfldo
more effectively promote connectedness.
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(e.g, while driving) [11]. For us, ambient mobile irf@ces
include additional information that is displayed the
context of normal use of the device that informsiszr
about the state of others or his/her environment.

We see ambient mobile communications as a means of
maintaining connectedness with close friends amdilya
with minimal interaction. By viewing small piece$ real-

time contextual information about one another, peaan

feel a greater sense of presence despite hecedsigs or
geographic distance. This information could includesic
listening history, location/motion, recent photaedken, or
one’s current mood. In addition, the lightweighteiactions

of viewing this information can enable more focysed
opportunistic communications.

By studying how people make use of a diverse ravfge
shared contextual information, we ultimately hopédtild
interfaces that will combine and display the infation that
is most relevant to the needs of friends and loweels for
managing and maintaining their relationships. Tis #nd,
we conduct field studies examining when and hoveroft
people check this information, how they interpretand
whether they use it to strengthen relationshipgy,( to
initiate further communication with a phone call).

In this paper, we will review the results of sonfeoor
work on mobile ambient communications, reportindietd

To date, researchers have found some success in thstudies of both motion presence and music sharing

development of ambient information tools for such
environments as the home and office. These settings
characterized by situations where there is a higfergial

for users to be distracted from their primary dtigs by
any number of environmental or social sources. Amibi
interfaces allow these sources to communicate rimétion

in a lightweight, non-distracting manner and can be
attended to selectively by users.

prototype applications. We will also discuss ourrent
work on ambient photo sharing, as well as somerdutu
directions we plan to explore in the coming months.

RELATED WORK

Our work has been influenced by several existirgiesys.
WatchMe [6] allows people to view the current ldcatand
mode of transportation of a contact and send himée
lightweight “smile”. The Socialight [7] suite of

We see similar benefits gained by applying ambient applications allows a user to remotely “tap” a emttby

interfaces to the mobile space. Whether in trapsita
foreign environment, there is a need for users &ntain
contact with friends and loved ones despite halimged
attention or a limited ability to interact with ithelevices

making his/her phone vibrate for some length ofetirn
addition, users can register for naotifications wheriend is
within some threshold of distance from them. Systsoch
as those developed by Vetere [11] and Kgieallow



Figure 1 A messageinbox with Music Presence
infor mation.

intimate users to communicate in
throughout the day.
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Figure 2. The Motion Presence Java Application

Participants used the service on their own phooe®iie
week. In addition, they left voicemail diaries downting

between people, other systems use context such agejr yse of the system, and participated in twiefbr

proximity to allow users to access information ablmss
familiar others in their environment. DigiDresg,[8llows
users to browse public profiles of people in thaainity
providing for potential communication with stranger

PAST PROJECTS

We believe that the best way to understand amipiettile
applications is to observe their use in real sositalations.
Over the past year and a half, we have been impitnge
and field testing ambient mobile presence appbecati In
this paper we will describe two of these appliaagioMusic

interviews during the study, with a longer finaldrview at
the end of the study.

Motion Presence

The Motion Presence application (Figure 2) detegthdn
a user was in motion between placegy(, driving home
from work or walking to the grocery store), and weyed
this information to close family or friends througin
augmented phone book application.
entered this phonebook, they could see at a gldrtbeir
close family or friends were in one place or moving

Presence and Motion Presence, and then discuss thgenyeen places and the amount of time that theybeaa

situations in which they were used by our partiotpa

Music Presence

The music presence system allowed mobile phones dser
see title and artist information for songs thatirtfigends
were playing at home. We conducted a preliminaeld f
study with a group of four college-aged friends tie
Chicago area to test the concept using a roughotyps
implementation. All  participants  installed an
Audioscrobblet plug-in for their music-playing application
of choice. A server would monitor the stream ohg®
played (as recorded by Audioscrobbler) by eachqipant
and send SMS messages to each of their friendsevben
they played a new song. At any time, participasuald
open the messaging application on their phonessagrda
list of the latest songs played (as seen in Figlye
Messages started with the initials of the frienllofeed by
the song title and artist name, allowing them teséen at a
glance from the messaging application. Many phaiss
display the most recent message on the externalbaglisso
in these cases, participants could see a parteomiéssage
without having to open the messaging application.

! Now named Last FM: http://www.last.fm

in that state. We used GSM cell ID information to
determine when a participant was in motion, andsehe
changes matched well with participants’ own consegft
“moving.”

We deployed this application to a total of 10 usesm the
Chicago area, three couples and one group of fiemds.
To understand use of the application and exploreagy
concerns raised by sharing motion information, ipigdnts
used the application for two weeks, left voice nuhdries,
and participated in two interviews with researchérbe
application and study are further explained in [3].

WHEN PARTICIPANTS CHECKED PRESENCE

Our work in mobile presence for music and motiors ha
taught us a great deal about how presence infasmasi
used in a mobile setting. There are three typexoésions
when users in both of our studies checked theisgmee
applications: micro-moments, when bored, or whekisg
interaction. Most use of both systems either aeclion
weekdays when participants did not consider theraseio
be “busy” or when they had a specific purpose feming
the information.

Whenever a user



Micro-moments

We often found our users checking on the statugledrs in
small breaks during the day, similar to the bre#iast
Anttila and Jung noticed in mobile media usage [These
micro-moments are characterized by short (~10 sBcon
time periods when attention can be taken away feom
current task. For two of the participants in thesia study,
this even occurred when short conversational
occurred in light conversations with others. Ciaslwas
spending Father's day with her family and “we wgrst
casually talking...it's appropriate to check thenDean
also checked on the music playing of his friende. told us
that “when | wasn't doing anything, | might be wileople
but not actively engaged in conversation, thenulddike
go through [the messages]”. In these cases, aticipants
were using idle time or pauses in social interactmlearn
more about their friends’ music tastes as well asnter
other information €.g, whether they were home, their
mood,etc).

Abigail reported checking her phone during theseroni
moments at her data entry job where “| stare airapziter
all day, so | figure it's better to stare at my pho So I'd
constantly go to my purse and check [the music that
friends were playing on] my phone.”

Likewise, in the Motion Presence study, Participaoiten

needed a distraction from their current task and ga&

Motion Presence application as an entertaining ceoof

diversion. Harold reported looking at the applicati‘at

work when | don't feel like doing my actual workOther

users saw the application as a game and woula tcatich
each other moving or not moving throughout the @yis:

“I looked at it mainly out of curiosity, mostly Was a game
for me this afternoon to see if | could find a tinvaen |

could see her moving.” George reported checkinghier
“own amusement.”

These micro-moments provided an escape from currentloOki

tasks, even if just for a second, and helped wgsréhrough
tasks that challenged their concentration.

Boredom

While checking presence information during micro-
moments can be seen as offering a quick distraéteon a
current task, our participants also checked forgéon
periods of time when they considered themselveddo
bored. These interactions typically involved alpnged
interaction with the application, looking into p&sstory to
try to learn more about the other participants.

In the music study, Bianca reported that “it wak/avhen |
was bored that | like went out of my way to see wthay
were listening to or like cared a lot” and “If | wa
like...doing anything more interesting then checkindike
eating or at work or watching a movie on TV. Bft i

2 All names in this paper are pseudonyms.

breaks

wasn't doing anything that exciting like on the qarter
checking my email, | would always check it.”

We also noticed our Motion Presence participanékimg
the application when they were bored. Several wf o
participants lived away from the city center and ktatake
busses or trains to get home. These participaaigiéntly
reported checking the application on public tramigimn
as a way to pass the time. Individuals within group of
four friends often checked for when other membérthe
group were leaving work or going out to lunch. 3de
interactions helped them to learn more about eftvdr @and
in some cases led to topics for later communication

Purposeful

As we had hoped, many interactions with these myste
served a greater purpose than curiosity. Oftemsulsad
specific tasks that they wanted to accomplish, sash
determining if a friend was at home or trying t@ainate
arriving at a location at the same time. In theases,
participants would check the status of others terddne
the best course of action.

Music context was commonly used as a proxy fortiooa
context. Since only participants’ home computeosi@
broadcast music context information, seeing thdtiemnd
was playing music meant that they were at homédgdrleft
their audio player running). Early in the studyamta said
“[’'m] bored because nobody could go out and daghi
this weekend, so there’s nothing for me to do noBut
maybe if someone is listening to music, I'll knoley're
home...l was thinking if maybe they played musicpuld
call them because | know they’d be home.” Caroline
reported looking at the application for this sameppse: “I
did pay attention to [timing] because | did wonds#h, are
they home right now?"”

Abigail knew that her friend Bianca was out for thight
and “wanted to see what time Bianca got home, s@d
ng at her messages then to see when she’dngbéck
from going out.”

Checking to see if a friend was home could be seea
simple example of what Ling and Yttri call micro-
coordination [5]. They describe micro-coordinatmsma set
of coordination tasks that are required in dailg,lsuch as
deciding on a place or time to meet, determining
transportation to a given location, or locating some else

in a busy park. Participants in the Motion Presesicely
used the application for many coordination tasksughout
the day.

We saw our participants use the application to give
themselves more time to spend in their currenttioca
Ebony would check the status of her partner towanes
end of the day to see if she had left work yetstié didn’t
leave yet, that means | can go do whatever I'm gloike

at work stay later.” James also described using the
application in this way: “If you knew someone wasng to

go pick you up or if someone was going to go soawpl



and you knew that and you know about what time, you CURRENT WORK

could see if they were actually on their way othi#¢y were
running late. ... Kind of lets you know when you slibbe
ready for things like that.”

Other participants used motion information to twyatrive
at the same place at the same time. Harold andvéae
going to meet for lunch. Harold originally was ggito call
lan when he was leaving, but then reconsidered: ¢&ll
you, or I'll just see that you're moving!” Laterahweek
when they were actually getting together, Harolgoréd
using that information: “I could tell when he wasaVing
work by when he went off of ‘not moving.’ ... It wdike,
ok, | saw that he was already on his way and weldthere
about the same time.”

These purposeful uses show that much can be idféoen

simple presence information. Oftentimes it is metessary
to share precise data like location that can leadnany
privacy concerns. Something as simple as musigrgaor

being stationary could be enough for a close frierid
family member to be able to discern one’s locatam
activity while still allowing people to feel likdnéy have not

exposed information that could be misused by casual

friends or strangers.

Not for weekends
We found our participants mainly used these apiitina

during weekdays when their schedules were busiér an

were often tying to meet or communicate with frierat
family. In fact, one participant in the Music Syushid that
she sort of forgot about the system over the wekeut it

became important when she “had rehearsals [Monddy a

Tuesday] and | was really bored so | took out mgrghlike
every two minutes looking at it.”

In the Motion Presence study our participants alsed the
application less frequently on weekends. For piadnts
that lived with their significant other, they oftepent most
of the weekend with them and therefore didn't hawgeed
to use the application. For friends, weekend tivas either

spent with family or scheduled in advance such that

participants knew when their friends would be alaid and
when they were all meeting to go out. lan said tna
“knew where my friends were going to be all day.|$ad
no reason to know where they were or what they \deneg
or to contact them.”

This data shows that mobile presence is most usdieh a
person’s time is scheduled, but prone to variatiens, the
exact time they leave work). On weekends, a ppait
would either be unavailable or have their plans enad
advance. In either case, the application was netex:

Currently, we are investigating the use of contabyu
relevant photographs displayed on the idle scrdethe
phone. Using the ZoneTag [2] system and friendlfam
relationships created on Flickiwe display three types of
photographs as rotating feeds on the idle scré@ére first
feed includes public photographs from Flickr takerthe
zip code where the user is currently located. 3éeond
feed contains the recent photographs that theinds have

taken while the final feed covers photos taken in a

particular city, such as all photos taken in Chacag

We hypothesize that we will see our participantagithese
photographs to learn more about their surroundings.
addition, they will use them to initiate conversatitopics
with their friends about not only the photos thheit

friends have shared, but also about photos takethain

vicinity. We predict the same types of use fronr ou
previous system will be evident in this new applma

These uses may include employing the presenceagliss
a distraction while engaged in long tasks, as iefrélom
boredom, and as a means to determine where a fisend
what they are doing based on their shared photos.

DISCUSSION

We believe that ambient mobile presence applicatitave
several affordances that allow for interactionsfedént
from more traditional in-home ambient applicatiorsince
mobile devices are nearly always
possession, mobile applications can provide coatisu
updates to presence states throughout the day lbowl a
users to receive the most recent information avkslabout
others. As a result, no matter where a persothésy; can
check the current status of others and make newl-ti
decisions about availability, activity, or locatidvased on
the information provided.

This indirectness of data used in our studies aldov a
larger variety of information to be sent with fewaivacy
concerns since there is still a large amount ofigitde
deniability. By contrast, most home presence appibos
have provided direct information such as physicakpnce
in a room [10] or explicit messages left for othgs4].

Also, because mobile applications are always abviaila
they allow for increased interaction opportunitiegsen one
is bored or looking for a distraction throughoue ttay.
While moving from one location to another, peopfteo
have little else to keep them occupied. Mobile enese
applications provide a constructive way to feelrmuted to
others as well as coordinate while on the go.

Finally, mobile phones are unique in being ablprvide a

When participants could not use the information for large amount of rich context that can be sharet wfiers.

purposeful interaction, were not bored, or did desire a
distraction, they simply did not view the informati
presented on their phones.

Many phones today are able to determine their iocat
through GSM cell ID or GPS, capture rich media sash
photos and videos, and are aware of the mediathaér is

® http://www.flickr.com

in their owner’s



playing. This rich context provides many opportigsi to
share this information and allow for a greater sen$
awareness as well as increased availability manegem
Having this information is increasingly importars people
lead more hectic lives while maintaining a stromgice to
feel connected to others.

QUESTION

For us, a question we continually face is “How agnbiis
ambient in a mobile setting?” Is information thapears in
the course of a normal phone interaction (e.g.ugmented

phone book) enough to be considered ambient? What

about information that is always visible on theeidicreen
or the external display? This leads us to a laquestion
of “What types of ambient affordances should a ghon
provide?” We hope that through this workshop we ca
explore some of these questions with others as asll
explore the differences between mobile and homeéas
ambient applications.
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