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ABSTRACT

People use photographs for numerous reasons with one of the

most common uses of both analog and digital photographsaa as
artifact to share and discuss with others. While the pradfphoto
sharing has been thoroughly examined in the HCI community,
there is currently very little research on easily capturend
sharing content within groups of collocated mobile usersthis
paper we present the design, implementation, and evatuefia
mobile photo sharing application, Mobiphos, that gives a group
of collocated users the ability to capture and simultankyosisare
photos in real-time with each other.

Categories and Subject Descriptors: H.5.3 [Group and Or-
ganization Interfaces]: [Synchronous interaction, Cmilative
computing]

General Terms: Human Factors
Keywords: mobile, photo sharing, collocated

1. INTRODUCTION

Ever since the first commercially—available cameras were-in
duced in the late 19th century, photographs have been intfere
social artifacts. Photographs are captured and sharedcial so
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alter this traditional relationship. In particular, we anterested in
examining the impact of the collocated—synchronous cepamd
sharing of photographs on the experiences of small, socaipg.

These shared experiences might be those of family members
at a family reunion or of a group of friends at a party on a
Friday night. These shared experiences might also incluoiepg
of family, friends, or even recent acquaintances travektamgl
visiting a new city, a genre of photography Chalfen has dalle
“Camera Recreation” [7]. For example, consider a group of
tourists taking pictures as they share in the experiencgpmbeng
a new city. Certain landmarks may be so iconic that every
recreational photographer in the group will want picturethem.
Yet, each recreational photographer will also likely haifeecent
interests and perspectives when taking pictures and, &s sy
take unique photographs, as well. Some group members may
take photographs of other group members and those othep grou
members may take their photograph in return. In the end, it is
highly likely that group members will want to see or even have
copies of photographs taken by other members of the grogpeph
reflecting multiple visual accounts of the shared expegenc

In this paper we present a nowebbile photo sharing applica-
tion, Mobiphos, designed to support collocated—synchuemhoto
capture and sharing. Mobiphos gives a group of collocatedsus

contexts. When one engages with photography, one does so inthe ability to capture and share photos synchronously watthe

a particular cultural context, reflecting socially-consted norms

other. As individuals in the group capture images, the safiw

about what one photographs or what one says about those phozutomatically copies the photographs to the rest of the ggou

tographs [7].

Computational innovations in the 20th century such as aligit
cameras and camera phones have dramatically influencedagrse w
by which photographs are taken. Further, networking intioma

have influenced the methods by which photographs are shared.

Mobile multimedia messaging services (MMS) for camera jgison
and web—based photo sharing sites such as Flickr have énable
many new photo sharing practices.

Historically, the acts of capturing and sharing photogsapave
been carried out asynchronously, with sharing occurringneso
period of time after the photographs have been taken. The goa
of our research is to explore the impact of mobile technesghat
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Mobiphos devices over a wireless network for sharing.
The contributions of this research are three-fold:

1. The identification of collocated—synchronous photo wagpt
and sharing as a significant under—explored domain of dligita
photography and network visual communication.

. The design and implementation of a novel photo capture
and sharing application, designed to support collocated—
synchronous photographic practices including novel inter
face designs to ameliorate the design challenges involved
in the simultaneous capture and review of photographs on
a single device.

. The study and analysis of collocated-synchronous photo-
graphic practices and the identification of themes of use
including practices that emerged to support the creation of
a shared photo archive and in response to the situated nature
of both the capture and sharing of photographs, reflections
on the intersection of individual and group photographic
practices, rhythms of use, interpretations of the system
as both collaborative and competitive, and the relatignshi
between identity and gift-giving.



2. RELATED WORK

The anthropological and sociological literature surranggho-
tography has explored both the capture and sharing of ptagibg,
unpacking them, for example, in the context of the Kodak @slt
[7] or the cult of seasonal conformists [6]. Becker has @magjed
the assumption that the capture (or production) and shgrnng
consumption) of photographs represented completelyndissiets
of practices [4]. He argued that consumer—producer relskiips
are much more collaborative and that practices surrounttieg
consumption and production of photographs are reflexivefly-
ential.

While all capture and sharing occurs asynchronously wigtiaan
photography, the sharing of digital and analog photogragdrs
either be collocated or distributed The face—to—face sharing
of photographs is well-studied in the literature with mueh r
search focusing on the conversations and storytellingbanding
that sharing [2, 7, 10, 11]. Photographs generated fromognal
photography can be printed and mailed to distributed renigi
but the breadth of ways that distributed photo sharing caroc
has been greatly enhanced by recent computational inoogati
Digital photos can also be printed and mailed like their agal
counterparts. However, digital photographs can also béletnar
stored online for others to see. Various online venues stipgo
asynchronous, distributed photo sharing have also gaingchm
traction €.g, Flickr [24], blogs [25], or other online photo sharing
communities [23]).

In addition to fostering a large breadth of venues suppgrtin
asynchronous, distributed photo sharing, computaticeairtolo-
gies have enabled photo sharing that is nearly synchronihstsv
corresponding photo capture. Much research in the lastéduas
explored this class of photo sharing. As early as 2000, rekess
were exploring the increased sociability afforded by neked
digital photography [21]. Voideaet al. explored synchronous,
distributed photo sharing in the context of instant messafs0].
The advent of camera phones and multimedia messaging enable
widespread, distributed, near—synchronous photo sharikghas
spurred the largest research effort in this area [3, 13, QJ, 1
While multimedia messaging has become tlee factostandard
for transmitting media among mobile phones, it can be expens
and is not particularly conducive to sharing multiple mealiects
within groups of users.

Because of these and other limitations of multimedia messag
ing, several researchers have explored new technologsgnael
specifically to support near-synchronous, distributedigip@phic
activity among groups. Counts and Fellheimer developed!aileo
and web—based version of a photo sharing system for budtly-li
based groups [9]. Researchers from the Helsinki Institutéfor-
mation Technology have explored mobile technologies supap
group awareness and meaning making through a series oéstoidi
photo sharing technologies between physically distrithgeups
of users attending large-scale events [14, 26, 27].

While technologies supporting the distributed sharing edirs
synchronously captured photographs are receiving a signiffi
amount of research attention, much less research has been co
ducted on thecollocatedsharing of near—synchronously captured
photographs [1]. This particular time—space relationsripng

1The matrix of synchronous—asynchronous, collocateckifliged
capture and sharing presented here is adapted from Johidii8en
and Frohlicket al.[11]. In contrast to Frohliclet al., we employ the
synchronous—asynchronous dimension to characterizeirie-t
based relationship between capture and sharing as oppmsed t
time—based relationship between when the photos are sharkd
when those shared photos are viewed.

photographic capture and sharing is a particularly impartae,

as well. Kindberget al. studied the use of camera phones,
exploring the breadth of ways that camera phone photos were
shared, including but not limited to multimedia messagiagd
found that the majority of photo sharing actually occurrétizing

the camera phone display in collocated contexts:

There was little evidence of a strong ‘capture and send’
culture. .., the study data showed that two thirds of
the images examined were captured to share.... The
majority of image-sharing (one third of all images)
took place face-to-face on the phone itself, often in the
moment. ... [In addition] sharing involved impromptu
storytelling, passing the phone to someone else, or
swapping phones with a friend [17].

One research endeavor that has explored this importanteddd—
synchronous class of the capture and sharing of photograyhs
plored a technique termed “synchronized shutters” whidu$ed
on the action of synchronized capture [18]. With synchrediz
shutters, each camera in a group was triggered to take agictu
at the same time. This research focused, in particular, suess
associated with forming ad-hoc groups of strangers at aedhar
event. Kunet al. examined synchronized sharing of photos,
specifically examining the issues of turn—taking and cdnimo
conversations [20].

Although the research of Kindbergt al. [17] found that the
collocated—synchronous capture and sharing of photogriagtey
to the mobile and social use of camera phones, there has been a
dearth of research in this area. Building on the researcthagip
of a few notable exceptions [18, 20], we contribute a novetey
design aimed squarely at understanding the mobile andlsmga
of collocated—synchronous photography, focusing ounétie on
the unexplored area of thie situ use of this class of systems on the
photographic experiences of existing social groups.

3. MOBIPHOS APPLICATION

Mobiphos is an application designed to run on digital camera
that supports the automatic sharing of photographs amomg-me
bers of a collocated group who are engaged in a social activit
Mobiphos allows users to easily take pictures, browse tmaitd
of those pictures and share their photos within a collocgtedp
of people in real-time. When a person takes a photograpiy usin
Mobiphos, that picture is automatically shared with evegnmber
of the collocated group. At the same time, she is able to view a
constantly updating stream of picture thumbnails scrglkeross
her screen as they are being captured and shared with herby he
fellow group members. From the user's perspective, all ef th
photographs captured by the group form a common repository o
images whereby each member of the collocated group hassacces
to all of the photos.

The application is composed of several components. First,
it serves as a simple digital camera program. It allows the
user to press a button on the device which in turn triggers the
capture of an image from the camera sensor. The images are
compressed and saved to flash memory. Mobiphos also provides
a digital viewfinder and thumbnail browser. Unlike traditi
digital cameras, Mobiphos uses a network to provide its—real
time photo sharing capabilities. Each image captured isesha
with all other Mobiphos devices by sending it over a group—
wide wireless network. Additionally, the user interfaces meen
designed to facilitate and reinforce the shared naturelafahe
photos captured by the collocated group.



Figure 1: A screenshot of the Mobiphos interface with the
thumbnail timeline in mid-animation. The viewfinder is in
the top-right and thumbnails are along the left and bottom of
the display. The colored border on the images indicates who
captured the photograph.

Due to the real-time sharing nature of Mobiphos, there are
several interaction challenges that must be overcome.itinaal
digital cameras use the LCD screen for multiple purposesinQu
image capture it serves as a digital viewfinder showing thes us

Figure 2: The viewfinder is represented in the top-right of
the display. When the user takes an image, the picture from
the viewfinder animates into the top—left corner (a). When an
image comes from another user, it is also placed in the top—
left (b). Either of these events cause the timeline to animat
wrapping around the bottom-left corner (c) and the oldest
image is moved off screen (d).

help the user understand how she is havigating throughrttegitie.
The user can scroll the timeline back to view older imageghis
case, the timeline flows in the direction opposite to thatshin
Figure 2 from (d) to (c) to (b). The user could also return tovere
images and following the animation from (b) to (c) to (d). §hi

the image they are about to capture. The LCD can also be usedvisualization helps to indicate to the user the directiorwimich

to browse images and thumbnails of photographs alreadyieapt

she is navigating. The longer a user holds down a directicthen

In Mobiphos, we need to combine these two modes into one to keypad, the faster the timeline will move in that directiofhen

allow the user to simultaneously take new photos using thitadli
viewfinder as well as review photos being shared.

Our design uses the top—rigl%,of the screen as the viewfinder
while the remaining area of the display to the left and bottafm
the viewfinder shows thumbnails in a timeline (Figures 1 and 2
The timeline positions the most recent picture in the tojpel@rner
with the rest of the thumbnails oriented in an L—shape ardhed
viewfinder from newest to oldest. This design allows the bsth
to take new pictures and view older photographs at the samnee ti

the user releases the button the speed diminishes and thkéngm
comes to rest quickly.

A user can use the touch screen to select and view a larger
version of an image. Tapping on the desired thumbnail trigge
the animated movement of the image from its current location
the timeline to the location of the viewfinder, graduallyrieasing
the size of the thumbnail until it fills the area designatedtfe
viewfinder. The previous location of the thumbnail in thedline
is now shown as a white frame on a gray background allowing the

When a new photograph is captured by the user, or a photo comesuser to know where this picture resides in the timeline. Waen

from another camera running Mobiphos, the thumbnails otetfte

image is dismissed, it shrinks back to the timeline in itsrappate

move down as the thumbnails along the bottom move to the right location.

(Figure 2). This process clears a space in the top—left cavhe
the display to hold the thumbnail of the newly captured photo
As new pictures enter the thumbnail timeline from the tdp-le
older thumbnails leave through the bottom-right. In botkesa
animation is employed to help the user better understandttte

of the system. If the new thumbnail is coming from a pictuieta
by the user then the captured picture scales down from iggnaii
place in the viewfinder to the top—left thumbnail slot. Adtatially,
this thumbnail also receives an overlay, drawn like a peframe,
with a color specific to the user who captured the photo. If the
new picture comes from another user, a thumbnail slidesam fr
off screen to the top—left position to signify that it was aggicture
taken by the user holding the camera.

Each thumbnail isk of the total screen size allowing us to
place seven thumbnails onto the display along with the viedefi
(Figure 2). Three thumbnails are positioned to the left & th
viewfinder, one in the bottom-left corner and three below the
viewfinder.

The user can navigate the thumbnail timeline by using the
directional keypad on the device. Again we employ animat@mn

Whenever a user selects a photo to view at a larger size halt ot
Mobiphos devices are alerted of this focusing. The otheicdsv
will then see a colored dot appear in the top-right corneheirt
screen, where the color is used to indicate which user ispaifig
the focusing action. If another user wants to view the phdto o
interest, they can tap on the dot in the top—right corners ill
slide in a window which shows the focus of all users in the grou
To view the same photo as another user they can tap on that.phot
This will both dismiss the window and scale up the chosenghot
The user can also dismiss the window without choosing anyopho

3.1 Implementation

Due to the lack of programmable standalone digital cameras,
Mobiphos was implemented on a Motorola E680i Linux—based
camera phone (Figure 3). The application was developedthoRy
PyGame, a wrapper for SDL, was used to create the user icg¢erfa
elements and the standard Python socket library was used for
networking the devices together over WiFi (802.11b). Aiddially,
we developed Python modules to allow for direct interactigii
the camera. The E680i is held in “landscape” mode to giveseit th
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Figure 3: The Motorola E680i running Mobiphos.

feel of a standard camera. Our implementation of Mobiphasesh
images with other users by finding other instances of its&thed

to the same wireless network. As each image is captured bgra us
it is saved locally and sent to all of the other devices in tlaip.

taking field notes for each group was essential, as partitspziten
wandered away from the group briefly to explore differenttage
points and group members often divided up to hold multiple
conversations while walking from site to site. A third resder
carried a router for WiFi connectivity, ensured that it waserally

at the midpoint of group members when they wandered, and was
available to address any potential technical issues esqpegd by
participants.

After the walking tour, a researcher downloaded the groups’
photos into a custom application implementing a sorting.ta$e
sorting task software asked each participant to do thevitig:

(1) from the set of all photos taken by all group members, tifien
your favorite photographs, (2) from the set of favorite glgpaphs
you selected, identify those thgbutook, and (3) from the set of
photographs you took, identify those that you would choase t
share with the other group members. Once all participants ha
completed the sorting tasks, researchers conducted a fwoup
about the walking tour experience. The focus group intervie
protocol was semi-structured. Researchers asked a eorisset
of open—ended questions to each group, prompting indilscioa
recall the previous collocated photo sharing experieniceg had
described in the pre—tour survey and to compare those expes

to their walking tour experience with Mobiphos. Researstaso

When Mobiphos cannot send a picture to a device, it queues theasked follow—up questions to pursue specific themes thaedn

picture and sends it the next time the unavailable deviceasmon
the network.

To facilitate data collection for our study, we added a loggi
component to the software. The application recorded it$ atal
end times, any navigation of the thumbnail timeline, scplof

the context of the focus groups. Each focus group was alsaldsk
provide feedback about the usability and usefulness ofytsies.

4.2 Participants
We recruited eight groups of participants for our study. Hac

images, the capture of images, and the sending of images andyroup consisted of two to four individuals who self—ideetifias

receiving images over the network. All entries were timegtad
in milliseconds and were tagged with a unique, anonymoutscpar
ipant identifier.

4. METHOD

We employed a mixed-methods design in our study of Mobiphos.

Our goal was to understand how the sharing capabilities ef th

an existing social group. All participants were either stutg

or friends and family members of students from our academic
institution. Four groups of three or four people particgzhin

the study procedure described above. An additional foungso
participated in a pilot version of this study and used aniearl
version of the technology. Researchers undertook iteratia both

the procedure and the technology in response to feedbatktfre

system might impact a small social group and the ways in which Pilot study participants. However, because of the diffeesnin the

they captured photographs.
existing social groups of two to four individuals and howthe
used our collocated photo sharing technology while on & self
guided walking tour through the city. We collected quaititaand
qualitative data both during the walking tour and duringtgosir
debriefing sessions.

4.1 Procedure

At the beginning of the study, participants completed a eyrv
about their prior use of camera phones, digital cameraspatate
sharing services. In this survey, participants also desdrithe
last time they had shared photos from their camera in a face-t
face setting as well as the last time they had viewed photoa fr
another individual's camera in a face-to-face setting. eReshers
then demonstrated the Mobiphos system to the participalis.
participants demonstrated that they knew how to use alleéjis-
tem features prior to undertaking the tour. Groups alsoivedea
tour brochure featuring a map and descriptions of five hisgites,
such as churches, hotels, and theatres, all within appeirignone
square mile in an urban setting. Once any final questions ead b
answered, the tour began.

To do this, we decided to study Procedure and technology the data gathered from the pitntpgr

is not discussed here.

Participants included nine males and four females with an
average age of 26 years. All participants owned technology
supporting digital photography and all participants haévpr
ously engaged in some form of technology—enabled photdarghar
Eleven participants owned stand-alone digital camerastand
participants owned camera phones. Twelve participantsusad
camera phones to take photographs in the past; six pariisipa
had used a camera phone to send a photograph to another camera
phone user. Those participants who had not sent photogfeghs
one camera phone to another cited the expense and uncertaint
about whether a potential recipient had a device that caddive
the photographs. All participants had engaged in photoirshar
activities via online photo sharing sites such as Flickracdbook.

All participants had viewed photographs posted online. vétie
participants had posted photos to an online photo shariegeging
motivations such as wanting to share photos with friendsawimy
received explicit requests from friends to post certaintpso

4.3 Data Analysis

Three researchers accompanied each group. Two researchers We employed different analytic techniques for the differen

took field notes about participants’ use of the technologsindu
the walking tour, noting, for example, conversations arskotable
behavior associated with technology use. Having two rebeas

types of data collected. We applied various common desazipt
statistical methods to the quantitative data from the sysog files
and post-tour sorting task. We analyzed the corpus of phapbg



to characterize the types of photos that were taken by fzatits.
We conducted inductive qualitative data analysis acrogsdmis of
the walking tour field notes and the notes from the post—tocud
groups. Three researchers collaboratively analyzed thbtajive
data, allowing themes of use to emerge from the data.

5. SUMMARY OF RESULTS

WEF [from group 1] takes several photos, all inthe same
general direction, then shrugs and lowers his camera,
“l couldn’t get it” PF looks down at her camera
display and exclaims, “Yeah, you got it!” BM checks
his camera display and adds, “That's a keeper.”

- Excerpt from Fieldnotes, 27 August 2007

I was surprised | didn't take a lot of photos. | thought, ‘Ohey
already have it.”” Another member of the same group, PF, &t
that the collection of shared pictures made her “[think] enabout
what other people would want pictures of.”

The sense of having one common repository is also reflected in
the participants’ thoughts about ownership of the photolgsa Our
pilot study participants told us that they wanted to know vilaol
taken which photo. After our pilot testing, we added the oedo
borders to the photographs in the timeline to help designdie
took which picture (Figure 1). The use of the current systgm b
our subsequent participants indicated that the partitspaared
about who took photos, not so they could “own” their own plspto
but so they could talk about the shared photos. The ability to
reference a photograph based on who had just taken it helped
the participants develop common ground [8] in their dismrss
about the photographs. Any deeper notions of ownership sgem

The above exchange among group members was characteristigo reflect a tie to the whole set of the group’s photographd,rem

of the ways in which participants interacted with and arotimel
Mobiphos system. The activity surrounding photographictaee
and sharing was often social. Participants took photos. elOth
participants saw those photos on their own camera dispidies)
near—synchronously with the moment the photos were cahture
Shared photos often grounded group conversation and dti@mna
Overall, the 4 groups and 13 participants took a total of 479
photographs during the walking tour for an average of 36 &jes
(SD=14.1) per participant.
shared archive of 120 photos. Participants clicked to zaoand
view an average of 35.8 (SD=25.3) of those photos. Partitspa
clicked to zoom in and view, on average, 10.6 (SD=8.3) of the

the ones any particular individual captured. Our quarntitatata
also reflects this finding; 62.4% (142 of 222) of the photobgsap
taken that were marked as an individual's favorites wereriahy
other members of the group.
While developing the system, we anticipated that we might

encounter concerns about the automatic sharing of all ghapts.

In particular, we were cognizant that some participantshinigpt

be comfortable having all of their photographs shared witles.

Each group amassed on average ajn contrast to our initial concerns, however, our data setggthat

the shared nature of the experience made the automatianghari
of photographs an acceptable design decision. None of our
participants expressed concern about the loss of conteslwkiat

photos they had taken and 28.0 (SD=16.7) photos that other specific photographs were shared. A participant from gro@,
group members had taken. This overview of data suggests thatreflected that the sharing of photographs made sense beiteuse

participants were actively engaged in sharing and taking ipa
examining other group member’s photographs while on the tou

experience was shared: “we'’re in the same space and doing the
same thing.”

The types of photographs taken using the Mobiphos system  Although participants no longer decided which photos taeha

included the iconic landmark photographs characteridtioarist

they did maintain control over sharing in two different wayss

photography [7] as well as the social, playful, mundane and photographers, participants exerted control over whetiiemot

serendipitous photography characteristic of camera pligeg3,
13,17, 19]. In addition, participants crafted new types bdp
tographs that were fostered by the particular affordanteslimcated—
synchronous photography (Section “Spectrum of Approjomé}.

6. DISCUSSION
6.1 Collective Photography

Most participants in our study seemed to develop a sense that

the pictures taken were part of a single, shared collectibn o
photographs. This perspective is revealed through sedifalent
practices that emerged during our study.

Each group collectively took many photos during their wadki
tour and many participants actively used the software téevev
both their own and other group members’ photographs. The col
lective nature of the photographic activity also fosteresttakssion,
delegation, and negotiation about who would take certaotqsh

a picture was taken and added to the collective archive. As
consumers of shared photos, participants also exertecotaner
whether or not to view a photo. One participant from group 2,
GM, commented that he enjoyed having control over what ghoto
to view, noting that “if you wanted to see other pictures, hist
system, you could simply do it. You didn’t have to ask perioiss

to see others’ photos.” This same participant also took ratdge

of the ability to decide not to see a photo; when a group member

took a photo of a deceased bird, he chose not to view it.

6.2 The Situated, Shared Experience

An additional theme present in the data was the importance of
shared context and the highly situated nature of system BisE.
from group 1, expressed this theme most succinctly: “Thasion
to share a photo is when you take a whopper. . . the time to &hare
right after you've taken it and you want everyone to know.” W&h
photographs might have more enduring value, for this gpett,

For example, when group 1 passed an acquaintance on the streethere is value in the ability to share a great photograph friimds

BM announced to the group that just “one person” should tag&e h

photo. The delegation of photo capture suggests that jmetits

viewed the collection of photos as a collective, sharediegch
Participants reported that they did alter their photo tgkie-

in the context in which he captured it. The situated nature of
photographs was also valued by those with whom the photbgrap
were shared. GM from group 2 reflected that the photographs
taken reflected others’ unique perspectives on the situyateded

havior because of the shared repository. For example, manyexperience: “The photos you see are kinda raw. What people

participants noted the photos that had already been takeheby
group before deciding to take additional pictures; thegmwas to

wanted to take at that moment.”
Participants seemed to become accustomed to taking and shar

avoid having too many of the same photo. WF, a member of group ing photos that were highly situated and contextually—ddpat.

1, reflected on this behavior: “I didn’t want to have redungan

Some participants took photos based on the assumptionttieaso



would view them in the moment, whether they did or not. In one
instance, a participant tried to tease other group memilyeiking

a photograph in which the teasing nature was highly sitnatio

In group 1, the two female participants were walking aheathef
one male participant. As they waited for the light to change a
an intersection, the two females looked at the groups’ mrafzths

on their cameras and WF observed, “Someone is taking pgture
of feet” PF responded, “It's [the male group member]!” andrth
teased that male group member (BM), “Do you have a foot fétish

BM responded to the verbal exchange by taking a photograph of |

their backsides. He took this photo believing that the twodk
group members would continue to browse their photos andisee h
pictorial response. However, it was just at that moment that
light changed and the females looked away from their devices
cross the street. Unfortunately, the teasing photograsponse
was not seen by its intended audience until well after itgioail
situated meaning had been lost, leaving both the photogragpid

those who had been photographed somewhat uncomfortable whe

the photo was later discussed.

The language of the participants also reflected the sitisdtackd
experience of system use. We observed participants cribadéesl
“labels” for specific photographs, another method for dneat
common ground [8].
photograph of her other group members and immediately ctla
it to be her “paparazzi” photo. This label was highly contet
based on the social interactions among group members, it at
same time was also persistent; she was able to use this laheliv
confusion in conversations with group members as much aswan h
after the event.

One participant, for example, captured a

Figure 4: Ironworks photo from PF, group 1.

individual capture behavior was different enough to elioitnment
and became part of the group conversation and experience.

The shared norms of the group that stood in contrast to some of
the individual photographic practices were frequentlyatieged by
group members. All groups engaged in some dialogue to raggoti
shared photographic norms and expectations. This dialogse
most apparent when the individual photographic practiceses
the most among group members. In group 2, as noted prevjously
the group encountered a dead bird on a sidewalk. GM noticed th

Another example of the situated language use in our study was pirdq and he pointed it out to the group, warning them not tp ste

the continual affirmations that happened among group member
during the walking tours. In every group, we observed short
utterances such as “Yeah!” from someone viewing a photchicht
just been taken. This utterance had an intended meaningvétsat
highly situation—specific to the photograph that had jusinbaken
and directed toward the group member who had just taken iteMo
broadly, these continual affirmations were likely used agams to
help co-construct the shared photographic practices ofjtbep.

By commenting on both the good and not so good photograpés, th
members of the group were able to negotiate what photos ghoul
be taken.

6.3 Where the Individual Meets the Group

All of our participants had previous photographic exper&n
as a photographers, as subjects in the photographs of pthers
sharing photos with others, and in having others share photo
with them. These previous experiences meant that our fetits
entered into our study with preconceived beliefs and expects
surrounding the practices of capturing and sharing phafus in
social situations.

The difference between individual and group practices vigis-h
lighted by particular exchanges between group members. r&Vhe
individual practices differed from group practices, papants
commented on them and these individual practices becanmstop
for conversation. In group 1, for example, PF strayed from th
group and bent over to take a photo (Figure 4). A second meafber
the group, BM, observed this behavior and stared at hisalis if
waiting to see what she was taking a picture of. He appeanedito
until the photo arrived on his camera and asked, “What i®thRaF
explained that “it is a picture of an ironworks in Northerndffigan
[the ironworks logo was embedded in a grate in the ground].
Every time my Mom sees one, she takes a photo.”

it. As the group passed the bird, GF announced that she wamted
take a photograph of it. When GM asked her not to, GF looked to
HM for his reaction. HM encouraged GF to take the photo, which
she did. GF commented to a researcher that “| want a featugeawh

| don’t have to see the dead bird.” In the focus group after the
tour, GF noted that her decision to take the photograph waalso
negotiated. She reflected that “Had both of you told me nadke t

the picture of the bird, | wouldn't have taken it. But since HM
seemed to think it was a good idea, | decided to go ahead and do
it.”

6.4 Rhythms of Use

Across all three groups, rhythms of individuals’ movement
and behavior within a group emerged as did rhythms of group
movement and behavior over the course of the tour. We cledsifi
these two patterns of movement and behavior as micro— and
macro—rhythms.

The most common micro—-rhythm observed involved repeated
patterns of individuals’ behaviors within the group andeettd
an oscillating pattern of group cohesion and group dispersi
For example, group 2 approached a historic apartment bgildi
as a group, all walking together. As the group approached the
left corner of the apartment, one group member stopped ® tak
photographs (Figure 5). The two other group members kept
walking; a second group member stopped at the center of the
building to take photographs from that angle while the tlgirdup
member continued walking to the far right side of the buiditook
photos there and eventually broke off from his group entitel
take photos around the back of the building. His group member
waited for him at the corner of the building, glancing dowrnhesir
displays occasionally, presumably to see what he was tgkiotps
of. The participants had arrived together as a cohesivepgrou

Here, her dispersed to take different photographs from differentitmoss,



and reformed the group with participants taking time to séatw
photographs the others had taken while the group was dishers
This pattern of group cohesion, individual dispersiondaid by
group cohesion was witnessed time and again across thesgaodp
was the most common micro—rhythm observed by the reseatcher
One notable feature of this micro—rhythm occurred when the
group coalesced after being dispersed. As individuals rbéga
abandon their own agendas in favor of participating in theugr
agenda, their behavior changed. As individuals finisheducayy
their own pictures and began waiting for the group to conaame
move on, participants frequently browsed the photos thagret
took (this claim was confirmed by visually examining system |
data). It was also during this waiting period that sererndis
capture events took place. After participants were finisesking
out specific things to photograph, they began to take pistofe
what was near to them, while they waited for other group membe
Often, these pictures were of other members of the group vére w
busy capturing pictures on their own. Photographs of otheuy

interpreted the collective agenda to be collaborative, esamai-
viduals interpreted it as competitive, and others desdriifferent
interpretations at different times during the tour. Eacbugrwas
made up of individuals with a variety of these interpretasio
Participants who viewed the experience as competitiveatede
their interpretation in conversations with other group rbers
about who had taken a better picture of a landmark. This-inter
pretation often resulted in multiple people taking mukipictures
of the exact same thing. This introduced redundancy intcséte
of photographs collected by the group and was an frequently—
discussed point of interest in the focus groups (e.g., Hvhfgooup
2 mentioned that “even though we both took the same picture, |
chose hers [in the selection task] because it was bettentivzat).
Collaborative interactions among group members were even
more frequent. When reconvening after dispersing to take ph
tographs of a historic church, GM from group 2 commented to
himself that “this is like distributed work.” He had let othe
group members take pictures of the stained glass windowls Wi

members taking photographs was a common theme and we discus$ocused his attention elsewhere. When asked about this eminm

this meta—photography in depth later.

later in the focus group, he explained: “We had just read i t

Macro—-rhythms occurred at the group-level over the course tour brochure] about the historic stained glass windows. ag w

of the entire technologically mediated experience. Gro@ssa
whole, engaged with the technology at the beginning of the to
and disengaged toward the end of the tour. The engagememigsro
varied for each group, some engaged immediately upon lgaken
research building; other groups engaged when they enceadtitee
first landmark on the tour map.

certain that the other members of the group would take pEstur
of the windows so | let them focus on that while | decided teetak
picture of something else.”

Other examples of collaborative behavior included instaria
which groups negotiated the distribution of photographicky For
example, when the members of group 1 approached a two-sided

As groups engaged with the tour, the number of pictures taken sign, BM raised his camera to take a photo. WF asked, “Are you

increased. The level of engagement remained relatively tigil
the participants had explored all of the historic locationghe tour.
At this point, the disengagement process began and the gjroup
behavior changed. Though the number of pictures captured di
not immediately decrease, the content captured began tmeha
dramatically.

It was usually at this point in the tour that the participamgan
to play with their photographs. This playful behavior masitd
itself in several ways. In one group, participants begarxfoze
novel aspects of the interface and to manipulate the phapbgr
taken to exploit these aspects (see Section “Spectrum ofofspip
ation”). In other instances, participants began takingegahots of
each other, doing silly things such as jumping in the air anfixag
to an absurd sign and making faces. Frequently, these pbsésl s

were suggested by one group member and the content of the final

photograph was negotiated by multiple group members. Alfier
number of playful photographic activities diminished, tp@pants
moved more quickly to return to the research building. Some
participants continued browsing photographs on their ptthnring
this time.

In the focus groups, several participants noted that andithe
that they would like to use the cameras to browse others’gshot
was the time immediately following a group event (e.g., ‘fove
drinks at the bar” afterward; “on the bus ride home”; or later
“at the coffee shop with friends”). These suggestions inthist

perhaps the macro-rhythm we observed could be cyclical with

group members engaging in an event, spending time fullygetja
disengaging with the event, changing locations and re-ginga
with the residual photographic artifacts from the event.

6.5 Collaboration and Competition

Just as individuals contributed to the micro—rhythms ofgitwip
and as individuals contributed their own photographic ficas
to the shared practices of the group, individuals’ inteiqtiens
had over the collective agenda had influence. Some indilddua

getting both of them [sides of the sign]?” and BM respond&o(‘
get one; I'll get the other.”

6.6 Gift Giving, Taste, and Identity

Drawing on Mauss’ anthropological study of gift—giving [22
other HCI researchers have identified gift—giving practide
mobile computer—mediated communication [28]. Our datacés]
what we believe are similarly motivated practices but with a
slightly different character due to the tight coupling beém photo
capture and sharing with Mobiphos. Insteadsehdingtext or
multimedia messages as gifts to recipients, our resposcpatke
of capturing photos specifically for other group members. Like
most participants, PF from group 1 “thought more about wttzeio
people would want pictures of.” She took photos, such asethos
of other group members, which she believed her group members
would value. She gifted those photos to the other group mesmbe
through the collective archive.

Interwoven among participants’ reflections about taking-ph
tos specifically for other group members were interpretatiof
others’ photographic styles and preferences. HM from group
2 explicitly told us about the kinds of photographs his group
members were interested in. He believed that GM, for example
was more interested in “architectural” photographs in @sitto
his own interest in pictures that were “weird and outlandish
The awareness and fostering of distinctions among the tgpes
photographs different group members contributed to thiecile
archive shares some affinity with Bourdieu’s sociologi¢atly of
distinction and his claim that “taste classifies” [5]. In t@st to the
economic class distinctions of Bourdieu's research, ottigigants
frequently made distinctions among group members’ differe
levels of artistic and photographic expertise. The awa®@ad
fostering of individual photographic preferences may akstect
practices related to identity management [12] that previbiCI
research has shown to be applicable both to digital medih [29
and to collections and archives, more broadly [16]. Our dita



Figure 5: Photos captured by group 2 as they split apart at a bilding to take photos from different perspectives.

suggests that there were tensions between participantingaon
one hand, to maintain a shared group identity and to conéibu
photographs that were similar to the photographs othels
participants wanting, on the other hand, to have a uniquetitgte
within the group and to contribute photographs that no ose el
would think to or be able to contribute.

6.7 Spectrum of Appropriation

Participants utilized the Mobiphos system in a variety of/sya
some of which were anticipated while others were not.
expected, the technology supported the synchronous eaphd
sharing of photographs within a collocated group. In twoctje
instances, participants appropriated the technology iantici-
pated, novel ways. For example, GM from group 3 decided to use
the timeline feature of the interface to form parts of a cositeo
photograph that would use the entire screen area to disgimgke
picture. He took sequential, offset pictures of a buildiwgJking
a few meters to take each new photo. As the interface updatéd a
the picture he had just taken advanced along the timelieeffeet
photos representing adjacent areas of the building’s atiaed up
in the interface. In this manner, he used the interface tstcoct a
single picture of the entire side of the building. Notabhistnovel
appropriation would not have worked if any other group merabe
had taken additional photographs during the same time. lBeca
group members all had displays in which they could obserse hi
photographic behavior, they were able to wait until he waistiied
to take their photos.

Another more collaborative appropriation involved the sam
group and their construction of “Matrix-esque” images. Mers
of group 3 arranged with each other to take the same pictane fr
multiple angles at the same time, creating a three—dimeakio
visual account of an artifact from multiple perspectives.

As

7. FUTURE WORK

These seven themes surrounding the collocated—synctsonou
capture and sharing of images suggest that this domain ufitesd
investigation and empirical investigation is extremelghri This
study reflects an initial foray into examining the emergerstcp
tices of this genre of networked digital photography. Fdufe
work on the technology of Mobiphos, we would like to port our
application to other devices that have better cameras. Wadwo
also like to explore using 3G+ mobile phone networks to share
the photographs. This technology could eliminate the dapecy

on WiFi while also providing interesting opportunities tetend
the social experience and real-time sharing beyond the dratee
collocated group of users.

We also believe it would be interesting to undertake a more in
depth analysis, specifically exploring photographic mearesthe
ways in which particular styles or genres of photography enov
throughout groups and beyond into other groups with ovpitap
social networks. How does the visibility of others’ photaghic
styles and preferred genres of photographs influence th&opho
graphic activity within and among groups?

Finally, we would be very interested in deploying our apgticn
in other realistic settings. It would be very interestingse® how
larger groups would utilize Mobiphos and to see how it sctédes
support more users. Likewise, it would be interesting tdaefhe
application in more complex social settings and for longmiqals
of time to explore the impact of the application’s real-tisharing
capabilities. For example, a longitudinal deployment irichihwe
send the system overseas with a group of summer study abroad
students and monitor their use of the system for a three month
period could reveal totally new rhythms and patterns of sstha
social dynamics of the group change over time.

8. CONCLUSIONS

As suggested by Becker [4], we have seen with Mobiphos a
blending in the practices of capture and sharing resultnognf
the synchronous, collocated, highly situated nature ofjls¢em’s
use. The issues surrounding production and consumptidntiag
type of system have become integrated and conflated in a vy th
is much more compelling than a superficial examination of the
component technologies might suggest. Innovations in inggag
networking and mobile technologies have enabled a dramatic
increase in computational abilities, and when put into tteds of
users, we can enable very rich practices. With Mobiphostsuse
have been able to blend both the individual and social aspect
involved when taking photographs in a small collocated a&oci
group to create a novel user experience.
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