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In this paper we describe our empirical study of how users appro-
priate a new cameraphone-based system for both pre-existing and
emerging uses. Ours is a larger and longer study than most, with
up to 60 participants using the system for up to 10 months (and
continuing). As of this writing, they have captured and uploaded
more than 24,000 images. We seek to understand both how cam-
eraphone imaging fits into existing photographic practices, and
how new technology facilitates new practices. We have identified
four higher-order “social uses” of personal photography, which
we see in a somewhat altered form in cameraphone use: creating
and maintaining social relationships; constructing personal and
group memory; self-presentation; and self-expression. ~We find
three interpretations of cameraphones: as memory-capture de-
vices, communicative devices, and expressive devices.

As networked, context-aware cameraphones become more com-
mon, we argue that they may well become the dominant platform
for digital imaging. These devices provide important opportuni-
ties (and, of course, problems). For users, they offer the possibil-
ity of new uses for digital images as well as improved support for
pre-existing uses. For both users and multimedia researchers,
they offer the possibility of new approaches to media analysis and
management: combining automatically-gathered contextual meta-
data and user-created metadata with media content analysis, and
with data on the user’s prior patterns of behavior, including image
sharing.

While the use of personal images has always had a large social
component, film and digital photography have nevertheless been
primarily individual. But now networked imaging devices, con-
textual metadata, online image sharing, and re-use of digital con-
tent are making image creation and use an increasingly collabora-
tive activity.

In this paper we describe our empirical study of how users appro-
priate a new cameraphone-based system for both pre-existing and
emerging uses. Ours is a larger and longer study than most, with
up to 60 participants using the system for up to 10 months (and
continuing). As of this writing, they have captured and uploaded
more than 24,000 images.

We seek to understand both how cameraphone imaging fits into
existing photographic practices, and how new technology facili-
tates new practices. In addition, we can learn more about the role
of photography and of visual communication in people’s lives as
they adapt the new technology to pre-existing, higher-order activi-
ties.
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We find that cameraphones are highly interpretively-flexible. We
identified three interpretations of cameraphones: as memory-
capture devices, communicative devices, and expressive devices.

Two major barriers to cameraphone use are difficulties in “getting
pictures off the cameraphone” and cost. We gave 60 users cam-
eraphones with virtually unlimited voice and GPRS service con-
nected to our MMM2 system. Some have been using the system
for as long as 10 months. Users are largely SIMS master’s stu-
dents, plus some faculty and PhD students.

Participants received Nokia 7610 cameraphones, with 1-
megapixel resolution and four levels of zoom. These generally
produced what users considered “good enough” images, espe-
cially in daylight.

The cameraphones were pre-loaded with the Mobile Media Meta-
data 2 (MMM2) photo-sharing system [4].> At time of capture,
the MMM2 system allows users to add captions to pictures and
videos, and to send them from the phone to other MMM?2 phones
or via email.

MMM2 also automatically uploads all pictures and videos to the
MMM2 database, where each user has her or his own private
MMM space which collects the images captured by or shared with
the individual. The photos can be viewed at varying resolutions,
annotated, organized into albums, and shared with others. Other
MMM2 users can choose whether to receive images via email or
via the phone. All shared images also show up in their MMM?2
space. Non-MMM2 users receive images via email. In addition,
the images (as JPEG files, or as URLs) can be used in any way
that the one uses other such media, such as copying the images
into other applications, sharing them via email, or even (as some
users do) pasting a URL into an Instant Message (IM).

Some 24,000 images have been captured and uploaded to
MMM2. Images may be labeled as restricted or unrestricted (for
use by researchers), or as public (viewable by any MMM user).
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Previous research in a number of different fields has investigated
film-based personal photography [2] digital photographic prac-
tices [6, 13], and, most recently, cameraphone use [9, 10, 11].

In trying to understand what cameraphone research reveals, sev-
eral cautions are in order. First, the international nature of such
studies raises questions about cross-cultural differences in com-
munication and photographic practices, as well as cameraphone
use. For example, Ito [8] describes how Japanese mobile email
practices echo the specifics of Japanese culture and living condi-
tions.

Second, many of these studies are, of necessity, small: small num-
bers of participants and images, studied over a short period of



time. Small numbers raise questions of external validity. Short-
term studies of technology use always run the risk of reflecting
users’ behavior early in the adoption process, before the novelty
of the technology gives way to sustainable practices. Our study,
larger and longer than most, reveals a much greater variety of uses
than a small study would be likely to find.

Third, many of these studies (including our own) begin by giving
people cameraphones and following their use; a more naturalistic
method would follow people who have voluntarily adopted cam-
eraphones (e.g., [12].
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To design technology that is useful for users, and not just attrac-
tive to technology designers, we need to understand users’ inter-
pretations of the technology and how they appropriate it for both
pre-existing and emerging uses.

Our approach to understanding the uses and meanings of camera-
phones and cameraphone images is rooted in Social Construction
of Technology (SCOT) [1] and Activity Theory (AT) [5]. We
borrow from AT its emphasis on the user’s goals or motives; its
assumption of a hierarchical relationships among activities, ac-
tions, and operations, such that a single higher-order activity may
be supported by a changing array of actions or operations; the
importance of community and the cultural setting; and the mediat-
ing role of artifacts. AT reminds us that people may choose among
alternative actions for the same purposes—or have alternative
purposes for the same actions. In trying to understand how peo-
ple’s actions may change with changes in technology, it is helpful
to ask what more stable, enduring activities or motives are behind
people’s actions, and how people may adapt their actions to
achieve those ends as conditions change.

The key concept that we borrow from SCOT is interpretive flexi-
bility: a given artifact may have multiple meanings (or uses).
These meanings are constrained but not determined by the design;
they are created by users as they match the possibilities of the
technology to their lived experience.
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In an earlier phase of this study, we interviewed individuals about
their general personal photographic practices. These interviews
are continuing. We have also interviewed cameraphone users
who are not part of our system. These interviews, too, are on-
going. We have interviewed 15 users of the MMM2 system, ask-
ing them about their cameraphone practices. Using a visualiza-
tion developed by the MMM?2 development team, we could show
participants their images arranged by time, and shared images by
recipients, grounding their discussion of taking and sharing prac-
tices.

Our researchers are also participant-observers, using camera-
phones and the MMM2 system. Grounded theory [3, 7, 15], the
basis of our analytical approach, stresses that the researchers’ own
knowledge is always a part of their analysis anyway, since there is
no “view from nowhere,” and should be included explicitly. As
users ourselves, we have an inside view that is as valid as that of
our participants — but not more so.

We are also beginning to analyze the MMM corpus for content.
Viewing images without the photographer allows us to code for
public, not private, meanings.

Our MMM users are primarily master’s students in the School of
Information Management and Systems (SIMS). This group has
several characteristics useful for this study. First, they are more

likely to be interested in new technology and tolerant of the
glitches that sometimes occur with an experimental system. Sec-
ond and most important, it has proved highly valuable that they
are a tightly-connected group who work and socialize together.
Unlike studies that gave a handful of cameraphones to people who
then sent to non-cameraphone users, we have a set of users who
can easily send and receive images, and have developed patterns
and norms of image taking and exchange. This group may be in-
dicative of what use will be like when cameraphones are ubiqui-
tous and sharing is easy and low cost.

Of course, they are also limited in being a relatively homogeneous
group. But small, qualitative studies can never argue that theirs
are representative samples, and ours is a larger and therefore more
heterogeneous group than in most studies.

! #H

From our interviews with non-cameraphone photographers, we
identified four higher-order purposes of personal photography,
which we are calling “social uses” [16]: creating and maintaining
social relationships; constructing personal and group memory;
self-presentation; and self-expression. We have found that these
have proliferated to cameraphone use, as well, but with some
differences, which we will discuss below. In addition, we have
found other emerging uses for cameraphones.

Memory

Images are used, to preserve memories, but also to construct indi-
viidual and group narratives of oneself and one’s life. Digital and
film cameras are generally used to capture images in bursts. In
contrast, cameraphones are always present, and our data generally
showed steady, low-level picture taking — many days with one,
two, or three pictures -- interspersed with bursts. The ubiquity of
cameraphones facilitates the unplanned capture of opportunistic
images.

Many participants reported using cameraphones to capture fre-
quent, mundane images of their daily lives. Some intended these
as a record of their daily life; others began this as experimentation
or playfulness but then, in retrospect, realized that they had a
record of the pattern and texture of their lives. This is quite dif-
ferent from most personal photographic practice which tends to
focus on the exceptional, not the mundane.

Relationship Creation and Maintenance

Personal photography both reflects and sustains relationships by
who is in the picture and how images are used, especially sharing.
The ubiquity of cameraphones and good-but-not-great quality of
images combine to result in pictures of people and shared events
much like film and digital cameras, but also many casual pictures
of people engaged in daily activities and groups socializing.

Within this group, there also emerged a practice of labeling social
events as important, funny, or otherwise noteworthy by the act of
taking pictures. This use communicated to others present that an
event or action was noteworthy.

Image sharing — face-to-face, and across time and space -- is im-
portant in all kinds of personal photography. Cameraphone im-
ages were often captured specifically for sharing. These included
capturing sights that the photographer thought someone else
might find interesting and pictures taken for their communicative
value, often highly transitory, indexical images used as messages.



This last was an important use of cameraphones and cameraphone
images: the cameraphones were used as communicative devices,
not (only) for voice calls but via image sharing. For example, a
student who had talked about missing New York, including what
he claimed to be its vastly superior pizza, sent to his friends in
Berkeley a poor quality but sufficiently clear image of a slice of
pizza from New York

Another participant used her cameraphone to describe her day to
her partner, showing him images of people and events as she
talked. She spoke of this use specifically as being important to
their relationship.

Self-presentation

Self-portraits are one means of self-presentation, of influencing
how others see us. We found a surprisingly large incidence of
such pictures: arms-length images in which the camera is turned
back on the photographer, made possible by the one-handed op-
eration of cameraphones, and made acceptable by the perceived
lack of seriousness of cameraphones. Other forms of self-
presentation were also common: pictures of one’s pets, belong-
ings, space, and so forth.

Another aspect of self-presentation is that of subjects who are not
photographers: i.e., posing. The poses in cameraphone images are
often humorous. Again, the lack of seriousness of cameraphones
facilitated candid and humorous shots.

Self-expression

By self-expression, we mean the creation of images that express
one’s own view of the world. — images that are “artistic,” funny,
experimental, or otherwise expressive. They may or may not be
shared with an audience. Our respondents took many photos of
this sort. Again, the ubiquity and perceived lack of seriousness of
cameraphones made this kind of picture-taking more likely. We
often heard, “I’m not a photographer, but...”

One respondent took many such pictures but rarely viewed them,
saying that the act of taking was what was important to him, not
the image itself.

Functional

Another use, much more prevalent with cameraphones than with
other kinds of cameras, is functional, for oneself and for sharing
with others. As image quality improves, it is increasingly possible
to use cameraphones like scanners or copy machines. Particpants
recorded whiteboards at meetings or items in stores they were
considering buying.

Functional use with others often had a light-hearted component.
For example, one participant sent a picture of a clock to remind
his co-workers of an impending deadline.

Social Documentary

Sontag [14] identifies another use of images: social documentary.
We did not see such uses among our participants, but we are be-
ginning to see them publicly, such as cameraphone images from
the recent London Underground terrorist attacks.

A major use of photos of all kinds is for sharing. Cameraphone
participants tended to have stable, often non-overlapping sets of
people they shared with: a well-defined group of fellow students
with whom they worked and socialized; outside friends or co-
workers; or family. This validated our hypothesis that social and
other kinds of metadata could be used to facilitate sharing. Im-

ages were often shared with people who were in the picture or
present at an event or “should have been,” e.g., members of a
social group who missed a social event. The stability of these sets
of people with whom images were shared meant that the group of
recipients could often be predicted once one was named.

The design of the MMM2 system was such that most users (erro-
neously) thought that images were removed from the camera-
phone, and so we saw much less sharing on the phone than would
have otherwise been the case. Sharing from the MMM web inter-
face, however, had the advantage that the images were much
clearer than on the phone. Participants often reviewed sets of
related images to pick “the best” to share.

Image-sharing was reciprocal, not on a one-to-one basis, but as a
helping to define a relationship. Participants said that they did not
feel a need to respond to a picture with another picture, but that,
once an image was sent, that opened the door to further sharing,
often thematic: cat owners exchanged pictures of cats, or a run-
ning joke of images of socks being exchanged.

Most sharing was within 24 hours of image capture. The overall
consensus was that, if sharing doesn’t happen immediately, it is
forgotten. Furthermore, many images had a short useful life. This
highlights another important characteristic of cameraphone im-
ages: although many are of enduring value, most are highly tran-
sitory, with little expectation of future value. Some may prove to
have an unexpectedly enduring value, such as a picture of an
event or person that, in retrospect, takes on added importance.
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In sum, the combination of ready availability of cameraphones,

easy uploading and sharing via MMM, and good-enough picture

quality resulted in cameraphone images being used in ways both

similar to and different from other personal images.

The use of MMM within a closely-coupled network, where par-
ticipants worked and socialized, spending a lot of their time in one
another’s company, proved to be of value in seeing the social
nature of cameraphone use. The group norms that developed not
only allowed but valued cameraphone image-capture and shar-
ing. It was acceptable, even expected, that participants would
take pictures during group events. The “better” images were
expected to be shared. And the use of images for short communi-
cation was not only accepted but common.

We conclude that the cameraphone is seen as three different
though related devices:

e A memory-capture device: Cameraphones are used to cap-
ture images of memory-worth events. However, unlike other
kinds of cameras, they are also used to capture mundane im-
ages, the texture of everyday life.

e A communicative device: many images are captured specifi-
cally for communicative use, whether from the phone or from
the MMM website. Many such images are. highly transitory
and indexical, as is much communication.

e An expressive device: the cameraphone is used to capturi
expressive images, including art and humor, that express the
photographer’s sensibility and view of the world. Another
expressive use emphasizes, not the images, but the act of tak-
ing images, and the development of “photographic seeing.”
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A number of issues need to be addressed in considering camera-
phone use and especially cameraphone research:

Most cameraphone research, as with other qualitative re-
search, consists of small, short-term studies. How do we de-
velop a more general understanding of cameraphone use
from these?

Cameraphones are an international technology, but we can
reasonably expect cross-cultural differences in photographic
practices, communication, and other practices to be reflected
in cameraphone use. How do we account for such cross-
cultural differences in understanding cameraphone research
and use?

Cameraphone use is a moving target, both within our studies,
as use changes with familiarity, and in the larger society, as
cameraphones become more common. How do we under-
stand these trajectories of use?

What are the emerging uses and interpretations of camera-
phones, and how do we distinguish fads from enduring uses?

Finally, the networked nature of cameraphones is essential to
understanding future use. Current users, for a variety of rea-
sons that include charging and service policies and technical
incompatibilities, are not fully exploiting this potential.
How will cameraphones as networked digital imaging de-
vices change people’s practices, social life, and societies?
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Our thanks to the MMM2 development team as well as the MMM

users.
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