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ABSTRACT

Urban screens are becoming a common element of our city
landscape. As such they offer new ways of connecting
people that occupy public space, e.g., by taking situated
snapshots through a display-attached camera. In this paper
we present a first longitudinal case study of 12 weeks of
such an application – Moment Machine – deployed “in the
wild” on an urban screen facing the street. We report
findings from 1189 photos taken, 13 interviews, and 3
weeks of observations that show engagement stimulated by
situated snapshots within a place-based community where
the screen is located. We also analyze interaction log files
to describe how often users interacted, what type of
interactions they had and how long they lasted, and overall
engagement on a weekly basis and throughout the week.
Based on our experience, we provide three take-away
snippets for designers of similar urban screen experiences.
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Figure 1 - Passers-by interacting with the Moment Machine
application (a red rectangle) and capturing a moment/
image: In a) we see them interacting capture the image and
b) the resulting image, a few seconds allow to pose.

Large public displays are “painting” the urban landscape
and are becoming a common element of the urban scenery
[10]. As urban screens are part of public spaces where
place-based (or geographical, territorial) communities [2]
thrive, an interesting research agenda lies in understanding
their social impact, i.e., how urban screens can stimulate
community interaction – interaction between community
members within the public space [4, 16]. Within this space
researchers and artists have investigated the use of simple
video links [3, 6, 7, 25]; text messages uploaded from
mobile phones [27]; user-contributed photos from a custom
created website/social network [12, 26] or from an existing
photo sharing website, e.g., Flickr [23] or Instagram [20];
or situated snapshots created through an on-display camera
[8, 14, 22]. Situated snapshots via public displays are
fundamentally different from any photo sharing application
as they require a person to be situated in front of a display
in order to take a photo in a "mirror like" fashion, and
unlike other photo sharing display applications that support

remote access and participation through a website/social
network [12, 20, 23, 26]. This difference can also be
connected to previous research [13] that explored the design
space for limiting content input and access on communal
public displays and pointed out the differences between
"tethered" interaction that is situated and tied to a display
and remote interaction via mobile devices or other means
(for example, tethered interactions lead to social
congregation around a display).
In this paper we report on the first longitudinal, open, “in
the wild” study that investigated the use of such a medium
without any constraints. While previous studies has
investigated some aspects of posting situated snapshots it
has either been focused on a) stimulating civic engagement
within a certain age group – young adults –and allowing
them to express their opinions and views about issues in a
city through photo-stories created through displays [8]; or
b) on soliciting user opinions on the potential use of
situated snapshot through short-term user trials [14]. Also
all of the above studies were much shorter than the one
reported here and did not consider long-term effects of such
a medium. The contribution of this work is two-fold:
• We provide first insights into the use of urban screens for
taking situated snapshots over a course of 12 weeks within
a community setting. By analyzing 1189 photos and
interaction log files we provide a detailed description of
user engagement, i.e., frequency of user interactions, type
of interactions they had and their duration, and overall
engagement on a weekly basis and throughout the week.
We also provide the first categorization of the photos
captured through this medium.
• We show engagement stimulated by viewing and posting
photos on a display on a place-based community located
around the community center, collected through 13
interviews with community members and 3 weeks of
observations. These include reasons for taking the photos,
social interaction stimulated by the application, impact on
community interaction and awareness, properties that
describe situated snapshots taken through an urban screen
as a communication medium, and networked aspects and
interest in other places.
In the following sections we first describe related work.
Next we describe the Moment Machine deployment and the
community setting where the application was running. After
that we present the analysis of the photos taken through the
Moment Machine application and show how frequent
people interacted with the application. We also show 10
photo themes from the photos that were taken with the
application. We then summarize qualitative insights
obtained from the interviews conducted with 13 returning
users/groups as well as observations taken over the course
of 3 weeks and provide insights into how the application
was used over 12 weeks on a multipurpose urban screen.
Finally, we discuss our findings and provide concluding
remarks and directions of future work.

RELATED WORK

Some of the pioneering research on urban screens has been
conducted in the early 80s through the ‘Hole in Space’ [7]
project that connected two urban spaces in New York and
Los Angeles through a video link. Similar and more recent
projects are Connected Urban Spaces [3], Hole in the Earth
[6], and Telectroscope [25]. Recently, research on urban
screens has shifted from stimulating interaction through
video links into creating more interactive multimedia
applications [9, 15]. For example, FunSquare [15] is an
application that creates place-relevant information on the
fly by connecting information sensed around display
vicinity with information coming from elsewhere. This
intriguing piece of information stimulates social interaction
between passers-by. On the other hand Jose et al. [9]
investigated how we can use familiar paradigms, i.e., pins
and posters, to allow community members to express
themselves on an public screens. More generally,
researchers have also investigated how urban screens/public
displays can be integrated within existing communication
services [17] and identified the multi-faceted challenges in
creating engaging experiences for communities [16].
The work reported in this paper falls in the category of
applications that allow people in a community setting to
express themselves through photos, more precisely using
situated snapshots taken through a display-attached camera.
In the area of situated snapshots the work reported here is
closest to UBI-Postcards [22], Ubinion [8], and our prior
preliminary study [14]. UBI-Postcards [22] allows passersby to take photos using a camera attached to a display −
once the photos are taken users can send the photo to an
email address. However the study of the use and impact of
this application was not documented. Similarly, Ubinion [8]
used urban screens as an input device: young
adults/teenagers could use them to create posters with
speech bubbles that would represent their concerns about
the city of Oulu. Posters created on displays would be
posted on dedicated Facebook and Twitter accounts. In our
prior short user trail study [14] we investigated people’s
expectations towards situated snapshots within urban
setting (the study took place in total 7.5 hours). The study
reported here complements the above mentioned ones, as
the first longitudinal and open-ended study of such a
medium in a community setting.
THE MOMENT MACHINE DEPLOYMENT

In order to investigate the uptake and effects of posting and
viewing situated snapshots on urban screens, we use the
Moment Machine application [14], an urban screen
application that allows passers-by to take images through a
display-attached camera. Its user interface is shown in
Figure 2. The interface shows a live video feed (1) and
allows passers-by to take an image by simply pressing a
button with a hand icon (3). By selecting a filter before
taking a photo (2) users can change the look-and-feel of

pass during another time period in order to understand that
there is more than one application.









Figure 2 – Moment Machine user interface.

their snapshot: this is somewhat similar to the popular
social media application Instagram1. Pictures are taken with
a five seconds delay indicated with a countdown timer.
After taking a photo users have thirty seconds to decide if
they want to leave the snapshot on the display (4) or discard
it. Also, passers-by can scroll and browse the snapshot from
all 4 locations where the application is installed (5). Each
instance of the application is showing the last 100 photos
taken from all 4 locations.
We deployed the application “In the wild” on a
multipurpose urban screen as part of the “Screens in the
Wild” screen network [4, 20]. The project used an iterative
methodology to integrate the screen placement, content
development, local interactivity and distributed connectivity
of four screen nodes connecting Nottingham, UK at
Broadway (a media center and cafe) and New Arts
Exchange (a culture hub) with London, UK at Leytonstone
(a public library) and the Mill (a hub for local
communities). The displays were installed in 2012 behind
glass allowing touch by people who pass-by from the street
side: first installed in Nottingham in February/March
followed by London at Leytonstone in May, and finally at
the Mill in September, which is the focus of the study
presented in this paper. Since then there were a couple of
applications installed and the displays have more than a
single application running throughout the day, where some
are interactive while others are not [20]. However, unlike
the multipurpose displays in Oulu [22], there is never more
than one application running at a time: if people pass by
they will see only one application running and they need to

1

http://en.wikipedia.org/wiki/Instagram, accessed on 7.10.2014

As a first step in understanding the impact of the
application we have decided to focus on thorough
examination of its use and the effects on one location at
first. We had better connections with stakeholders in
Leytonstone and the Mill, and hence we have decided to
conduct the first user trials "in the wild" in both locations
[14]. We then focused on the Mill where we have the most
contacts with the community; and it is the richest of the two
settings; providing different levels of engagement and how
the locals relate to the building: this includes people who:
1) visit the community hub often or regularly, 2) live
around it, and 3) people who pass regularly in front of the
community building as part of their daily routine without/
or with less connection to its activities. In this paper we
describe the uses and effects of the application at the Mill.
The application was deployed in early March 2013 and it
has been running since. We report on the first 12 weeks of
use (March – May), and overall research of the Screens in
the Wild project. The application had a changing schedule
in the system, running most of the time from 12 PM until
8AM and from 2PM until 4PM (88.1% of the deployment
period). These periods were identified as the most active
through observations of daily interactions i.e., (2-4 pm)
when school kids pass in front of the screen and (after 12
pm- i.e., when dark) when the screen is visually noticeable.
Also, these time slots fitted in the schedule of other
applications running on the screen.
Setting The Scene

In our work we are investigating the impact of the Moment
Machine application on a place-based community, typically
defined through geographical proximity within a certain
area where members spend time (in the area) on a regular
basis [2]. The Mill where the urban screen is located is in a
residential area linking the local market on the way to the
local primary school and a local park. It is a community
center established after a passionate community campaign
to keep the Mill Street Library open. The local residents
won funding to support community-led innovation. At the
Mill various groups meet − residents can share information
and services in a self-determined way. Currently over 40
different groups gather regularly for different purposes such
as poetry, knitting, photography or over 65s’ social life
improvement [21]. In this context, the community in our
work are members of the Mill, neighbors, as well as school
kids that attend the local primary school. One of the goals
of the Moment Machine came out of our direct
collaboration with the community champion who wanted to
get more engagement and attention from the neighbors and
kids that pass by. In order to understand how the
community at the Mill interacted with the Moment Machine
application we analyzed images and conducted 13 semistructured interviews with returning users, i.e., people who
came back and used the application more than once, as well
as 3 weeks of observations in May 2013. We also analyzed

interaction log files in order to better understand how users
interacted with the application. We will explain the analysis
of each part in the appropriate sections.
FINDINGS

The evaluation of local interactions mediated through the
Moment Machine application and its impact on the
community draws on both qualitative and quantitative data.
The quantitative data is collected through interaction log
files and documents how often users interacted with the
application during the 12 weeks of deployment on a
monthly and weekly basis; how they used the applications
and what type of interactions they had. On the other hand,
the qualitative data documents impressions from
community members − this way of evaluating the impact on
the place-based community draws on methods reported by
prior research [16] that documented the evaluation of three
public display applications and their impact on place-based
communities. In addition, the qualitative photo analysis
reveals how situated snapshots captured through an urban
screen are used and what type of photos passers-by take.

Age$group$

As a first step in analyzing user engagement over 12 weeks,
we manually examined all the photos – 1189 – from the
Mill - this comprises 35.05% of photos taken across the
four locations (overall: 3390, Leytonstone 1146 photos or
33.81%, Broadway 877 photos or 25.87%, and New Arts
Exchange 178 photos or 5.25%). The goal was to
understand what age groups the application attracted, how
people used it as a means of expression and self-expression,
and how many people returned to interact (we call them
returning users) and how often they interacted. A researcher
labeled each photo with: 1) the number of people on it, 2)
their estimated age group, 3) labels that describe the photo’s
theme, e.g., “single portrait” for a single person’s portrait or
“showing objects” if people are showing objects, 4)
identifiers of users who came back to interact with the
application on two different days, and 5) sequential
Over$65$
61$)$65$
56$–$60$
51–$55$
46$–$50$
41$–$45$
36$)$40$
31$–$35$
26$–$30$
21$–$25$
16$–$20$
11$–$15$
6$)$10$
1$)$5$
0.00%$

users. The procedure was repeated several times in order to
improve consistency and lasted in total 3 months of 8 hours
everyday analysis. Overall it is similar in nature to the data
analysis described in [5], which was also conducted by a
single researcher.
Overall, in the manual analysis we counted 509 users on the
photos out of which 93 (18.27%) were returning users. We
show the estimated age group of both returning and nonreturning users in Figure 3.
24.55%

30.00%
20.00%
10.00%

18.39%
2.36%4.04%

1.57%

3.36%2.04%

1.26%

0.00%
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Burst%returners%
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Average%number%of%returns%
Average%number%of%breaks%

Figure 4 - Three groups of returning users: a) regulars, b)
weekly returners, and c) occasional passers-by

Most of the people in the photos were recognized as kids,
i.e., age groups 1 – 5 (16.23%), 6 – 10 (22.73%), and 11 –
15 (11.90%) followed by people in their early thirties (31 –
35, 12.34%). As shown in Figure 3 the largest portion of
returning users are children in the age groups of 11 – 15
(24.18%) and 6 – 10 (23.08%). Most returning users
returned once (54.84%), followed by users who returned 2
to 5 times (34.41%), while a smaller portion returned 6 or
more times (10.75%). Some returning users (48.39%)
returned at a “standard time” when they interacted with the
screen, i.e., their returning times did not vary much (for
35.48% of users STD is <=5 minutes and for 50.54% STD
is <= 20 minutes). We classify all returning users based on
their return frequency in 3 groups (Figure 4):
• Occasional users (24.73% of returning users) are
characterized with returns that took more than a week. On
average this type of users returned after 24.55 days (SEM
2.87 days) and they returned 1.26 times (SEM 0.15 times).
• Burst returners (50.54% of returning users) returned in
periods less than a week, on average after 3.36 days (SEM
0.33 days) 2.04 times in a row (SEM 0.33 times).
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Figure 3 – User age group distribution (estimate)

number/id of a photo session, where a photo session is
defined with same people appearing in the photo (one
session can have just one photo). Labeling was done by a
single researcher using iPhoto for recognizing returning

• Regulars (24.73% of returning users) has mixed behavior
as the above two groups. They had periods when they
returned on a weekly basis returning after 2.36 days (SEM
0.43 days) 4.04 times in a row (SEM 1.03 times).
However they also have a “break” in interaction. On
average this break lasted 18.39 days (SEM 2.2 days) and
occurred 1.57 times (SEM 0.14 times). One of the reasons
for such a behavior could be because of holidays (Easter)
that happened during the deployment.
In total passers-by took 1189 photos: 51.39% were taken by
returning users and 48.61% by non-returning users. Top
contributors among returning users were school kids aged
11 – 15 whose interactions accounted for 22% of the photos

Action, 24.3%: being
caught in action

Single portrait,
23.1%

Group portrait,
22.2%

Accidental, 8.6%: caught
on camera by chance

Posing, 8.5%: striking a
pose for the photo

Facial expressions,
7.5%: e.g., funny face,
tongue out

Signs, 5.3%:
signs with hands

Showing objects,
2.3%: e.g., cards,
book, cans

Inappropriate, 1.5%:
middle finger

Affection, 1.2%:
kissing or hugging

Table 1 - Photo themes with example image for each, their percentage in the photo corpus, and a short description.

produced. In order to better understand how the community
used this medium a researcher used open-ended coding to
label all the photos with different themes that appear in
them. Thirty-three labels were identified and then
regrouped into 11 themes. In Table 1, 10 themes are shown
in descending order from the top left corner (theme
“Empty” is not included, i.e., when no one in the photo). A
photo had multiple codes that describe it, so the sum of
labels is more than 100%. Identified themes are:
• Action: a sequence of photos catching people in “action”.
Most of the photos in this category were taken by a group
of school kids that took the photos “jumping” in the air on
their way back from school (see also R1, which is
mentioned later in Table 2). Another big portion was taken
during a community organized event – Star Wars day –
where kids played around the screen and “shot” at it.
• Single portrait: a person having a portrait photo facing the
camera frontally.
• Group portrait: a group of people having a portrait photo.
• Accidental: people being caught on camera while passing
by or people who are not fully in the photo, looking down
like they are “checking out” the user interface.
• Posing: striking a “pose” for the photo, e.g., acting like
“zombies” or “tuff guys”. Mainly group photos.
• Facial expressions: having a facial expression in the
photo, e.g., lolling/showing tongue out, making a “silly”
face, or duck mouth. Similarly to signs, these were
performed in combination with single or group portrait.
• Signs: people performing signs with their hands. Signs
ranged from waving at the screen/saying “hi”; showing
“peace” or “victory” with fingers; giving “bunny ears” to
another person; showing “rock’n’roll” gesture; “thumbs
up”; and creating a “heart” with both hands. Mostly they
were in combination with a single or group portrait.

• Showing objects: showing an object in the photo, e.g., a
bottle, soda can, or notebook.
• Inappropriate: showing the middle finger or middle and
index finger as well as “mooning”.
• Affection: people showing affection to each other, for
example kissing or hugging each other.
Interviews and Observations

In order to understand people’s experience around the
Moment Machine application, how they view its impact on
their community and how they may relate to other people in
their immediate vicinity/locality, we conducted 13 semistructured interviews with returning users, who are
members of the local community. All of the interviewees
are located within the screen's vicinity at the Mill and are 1)
either active members of the Mill's community where
screen is placed (R3, R4, R5, B2, B4, O1, U1); or 2) part of
its immediate neighborhood − B3 lives just across the
location, O2 and U2 rent office spaces on top of location it;
or 3) are part of the local neighborhood where screen is
situated, such as the local primary school located roughly
480 meters away (R1, R2, B1).
The interview questions revolved around 1) when and how
the users encounter the Moment Machine application, 2)
how they find the user interface and the experience, 3) how
they interact with the application, and 4) its effects on
community interaction and awareness (identified through
capturing if 1) they browse the photos, 2) recognize
someone on them, and 3) recognize other locations). We
used a snowball recruitment approach starting with the
community champion [26] – our strongest contact person in
the community (R4 in Table 2). With her we browsed the
photos and found returning users with whom she could put
us in contact. We then scheduled an interview with the
identified person and also asked her/him at the end of the

ID and description
R1: Group of 6 schoolboys age 11 – 15. Took the photos
on their way back from school. Their interactions
accounted for 15.31% of overall photos (182/1189).
Mainly pictures of action, them jumping in the air.
Returned 12 times.
R2: Two schoolgirls, age 11 – 15. Take the photos on
their way back from school, their interactions accounted
for 3.53% of the photos (41/1189). Mainly group
portraits. Returned 21 times.
R3: Mother, age 31 – 35 and daughter, age 11 – 15. Take
the photos on a weekly basis before entering the Mill,
group portraits with facial expressions. Returned twice,
took 5 photos.
R4: Community champion, age 31 – 35, in charge of the
Mill. Took 6 photos, single or group portraits. Returned
5 times
R5: Schoolgirl, age 11 – 15, takes the photos on her way
to the Mill where her mom (O1) works. Mainly single
portraits, posing and silly faces. Sometimes group
portraits with silly faces with O1. Returned 7 times and
took 32 photos.
B1: Two schoolgirls, age 11 – 15. Take the photos on
their way back from school. Group portraits, showing
objects and posing. Returned 1 time and took 4 photos.
B2: Volunteer at the Mill, age 56 – 60. Takes the photos
on his way back from a pub. Single portraits, sometimes
with facial expressions. Returned twice and took 12
photos.
B3: Neighbor who lives across the Mill, age 41 – 45.
Takes the photos on his way to the Market Square.
Single portrait. Returned 4 times and took 7 photos.
B4: Worked for 2 weeks everyday on repairing the
heating at the Mill, age 26 – 30. Group and single
portraits, posing and facial expressions. Returned 6 times
and took 9 photos.
O1: Woman, age 41 – 45, volunteer at the Mill. Takes
the photos with her daughter R5. Group portrait and
facial expressions. Returned once and took 2 photos.
O2: Man, age 35 – 40, working in the office space above
the Mill. Takes the photos with his kid, group portrait
with action, on the way up. Returned once and took 6
photos.
U1: Family, woman 31 – 35, boy 11 – 15, girl 6 – 10.
Part of the Mill's community, take the photos before/after
entering the space. Posing, action, and facial expressions.
Took 16 photos.
U2: Family, woman 31 – 35, boys 6 – 10 and 1 - 5, rents
the office space on top of the Mill. Kid takes the photos
when they application is running, action (fighting), took
16 photos.
Table 2 - Interviewees and their descriptions. 'R' stands for
regular, 'B' stands for burst returner, 'O' stands for
occasional, and 'U' stands for unclassified.

interview if s/he could recommend someone to go through
our interviews. Interviews lasted between 20 and 45
minutes depending on the interviewee’s availability. Three
interviews were unplanned, i.e., during our observations we
noticed three groups of returning users interacting with the
application (R1, R2, and B1) so we invited them to short
interviews (lasted between 5 and 10 minutes).
We conducted overall 13 interviews with 7 individuals and
6 groups and were able to capture 12 regulars (1 individual,
1 group of 7 users and 2 groups of 2), 5 burst returners (3
individual and 1 group of 2 users), and 2 occasional users.
Two groups were unclassified as they were not recognized
as returning users through the photos, but they explicitly
stated interacting with the application multiple times. We
describe our interviewees in Table 2 and code them with a
letter and number for identifying their responses later on.
Additionally, observations were conducted during 3 weeks
in May, lasting 1-2 hours depending on the availability of
the researcher. We observed information such as
coordination, engagement, and social interaction around the
application, and paid a particular attention to spotting
returning users. We summarize 5 most important findings
that came out of the analysis, i.e., 1) general impressions of
the application and reasons for taking the photos, 2) social
interaction stimulated by the application, 3) impact on
community interaction and awareness, 4) properties that
describe situated snapshots taken through an urban screen
as a communication medium, and 5) networked aspects and
connectivity with other places.
General Impressions and Reasons for Taking the Photos

Users found the application very easy and intuitive for use.
Some participants thought it added more interactivity to the
display (R4, O1, O2) stating “It’s definitely made that
screen far more interactive than it was before” (O2). As for
the reasons for taking the photos we were able to distill 6
different ones. The strongest one is that the application is
integrated in passers-by daily routine. They liked that
whenever s/he passed by the display the Moment Machine
application would be running (R1, R2, R3, R4, R5, B1, B2,
B3, B4). They would encounter the application when going
to/from school/work, or when entering/leaving the
community space. Taking photos was seen as part of a
group activity (R1, R2, R3, B1, O1, O2, U1). As R3 stated
“When we come on Tuesday we normally come a little bit
early and she likes to take a few photos, pull silly faces,
play with the different effects, see what other pictures
people have taken.” Also R1 is an example of this behavior:
whenever they would pass by a display they took photos as
a group.
Getting attention is another reason for taking the photos.
The statement from R4 about R2 best captures this “Tall
girl used to knock on the window and then stared and
waved. […] she wasn’t trying to hide, she was trying to be
annoying. But since the app was installed she stopped that.”
This was also confirmed by R2 who stated they “want to be

seen and [they take photos because] we know others ‘on the
network’ will see it.” Curiosity is another reason for taking
the photos. People were curious about the application or
what the photos will look like (B2, O1). When asked about
the reasons for taking the photos with his kid O2 replied
“To be captured the same size like you really are. Literally
like a mirror. Curious, both curios.” Similarly B1 stated
they “just wanted to see what the photos will turn out like.”
Another reason for interaction is the honey pot effect [1].
We observed this behavior and also our interviewees
reported similar reasons for taking photos. For example O2
notes “I just noticed them [a group of kids] taking the
photos, not knowing much about it really. [I took the
photos] Not far after them. I picked up my son about half
past 3, walked into the studio and on returning the machine
for taking the photos was on, so I just indulged to keep my
son happy, he saw the children doing it. We both saw the
kids”. There are two interesting aspects of the honey pot
effect that we noticed during observations and interviews.
First, as noted in the above quote it is important to see
people from the same age group interacting with the

Figure 5 - Honey pot effect working with the same age group

application. The kid saw other kids interacting with the
application and expressed a desire to interact with it.
Similar example is illustrated in Figure 5 where we can see
a little girl standing in the back next to the mailbox. She
observed other kids interacting. Once they were done she
approached the display and started interacting. However,
seeing people form other age groups than ones can repel
people from interacting. This is best captured by a quote
from B2 who commented on Moment Machine’s ability to
connect people “there’s a fear element, maybe it’s a
generational thing, you see kids playing around with it,
messing around with it”. In other words, he hesitated from
interacting with the application because he saw children
interacting with it.
Social Interaction Around the Moment Machine Application

As mentioned previously taking photos was seen as part of
a group activity (R1, R2, R3, B1, O1, O2, U1). In turn this
stimulated social interaction between the ones who knew
each other. Some of the interactions were quite local, e.g.,
talking with the people from the community (R4, O1, O2,
U1), while some went outside the locality, e.g., talking with
other school kids about the application (B1). For example,
R4 stated “It’s easy to talk to strangers when you’re
interacting with the application”. Similarly U1 said “We
have a reason, we have an excuse, to stand out there and
take some photos outside. Sometimes the children are
quiet/busy and you can linger a bit more. […] You stop and
got a few moments to kind of speak to people”. U1 also

mentioned that the application created time for adults with
children to socialize: while the kids were playing with the
application parents had time to talk to other people.
For kids the application stimulated play and imagination.
Some interviewees explicitly mentioned their children love
to “play with it” (O2, U1, U2), while others mentioned
seeing children play (R4, B4, O1). Besides R1 who
appropriated the application and took the photos jumping in
the air, during observations we noticed two games children

Figure 6 – Kids playing the “duck” game

played. In one game kids pressed the hand button to take
the photo and then rapidly pressed the filter button in order
to randomize their picture, as the final filter of the photo
would be made by chance. In another game kids would
stand still in a place waiting for the counter to go down and
then they would “duck” in order not be captured in the
photo (cf. Figure 6). These examples show how children
easily embrace and appropriate the application. However,
we also observed other aspects between R1 and R2, i.e.,
territoriality – defending their time to interact with the
application. In one instance R1 were interacting and R2
asked them to use it. The boys said repeatedly “No” and the
girls left. This shows there can be conflicts between groups
who are at the display at the same time.
Community Interaction and Awareness

The communal nature of taking situated snapshots is best
captured by U1 “[takes the photos] out of community spirit
because you’re really putting it out there for absolutely
anybody to see it.” When asked if they recognize someone
in the photos interviewees gave different answers. For
example, R4, R5, and O2 recognized R1, the most famous
group of people on the photos who took 15.31% of the
overall photos. Their impact on the display is best captured
by a quote from R4 “The most obvious one is the group of
young boys who come really every day after school and I
mostly, usually hear them, they’re quite loud, they’re like a
hurricane, you can hear them laughing, hitting the app, the
window, a lot of that comes across the pictures but it’s quite
different when you see them. When they’re around I know
that the app is running”. Others had a more general
awareness of the application users. R3 stated seeing
“children, typically school children who live here or
elsewhere” while O1 identified more than a single user
group “Regulars stopping there to take their picture every
day, you get a lot of kids, a couple of teenagers, you get
young adults, people in their 20s, 30s. A mixture, some of
them are people that come to the Mill, some of them are
from the area, and some of them are on their way to the
park”. These examples show how situated snapshots can
stimulate different levels of awareness about a community.

When people talked about the Moment Machine application
some of them mentioned events or photos they remembered
(R3, R4, B1, U1). For example, R4 remembers talking to
others about the application in general, but also about “the
whole dog sequence, which I showed to everybody” − a
sequence of photos where people held their dogs and took a
photo with them. Similarly R3 remembered “a man pulling
a stand, but that was ages ago”. U1 was able to specifically
remember when the event happened stating “two weeks ago
I was out there with children and a cousin of mine passed
and I told her she can take the photos”. The strongest
memory of a photo or event is connected with an event
organized by the community. On Saturday May 4 (week 9)
the community organized the Star Wars day where
community members and kids dressed up as Star Wars
characters. During the event people took the photos inside
the Mill, but as they noticed the Moment Machine
application running they went out and started playing and
interacting outside. As O1 stated “[there was] a lot of action
on Star Wars. […] people came with their costumes and
they wanted their photo taken.” Similarly B1 notes “We had
an event at the Mill based on Star Wars, I was dressed as a
storm trooper, so let’s let people know what’s going at the
Mill.” The above examples show how situated snapshots
help in creating shared memorable events for a specific
location and enhance, stimulate, and aid in capturing
ongoing ones.
Situated Snapshots as a Communication Medium

We distilled 3 properties of situated snapshots as a
communication medium: 1) relevance of the locality for the
medium, 2) inclusive and egocentric nature of the use, and
3) communicating through situated snapshots.
This type of medium brings attention to the place where the
display is located. As O2 stated “It’s great, brings attention
to the fun of the shop for children [referring to the Mill],
which is also one of the goals. It’s a great reactive element
to the Mill, it’s perfect for the Mill. […] The novelty wore
off once it [the display] was installed, but since the first
photography was installed that’s much more interactive
obviously.” R4 had similar comments and saw engagement
with the application as engagement with the place.
However, this also means the reach of the medium can be
quite local. Although there were school kids who talked to
their peers about the application (B1) and came back with
more friends thus bringing in new users, there were also
others (R5) who did not talk about the application “because
none of my friends live in the area.” In other words, reach
of the application with respect to social interaction can be
quite local and depends if the users have friends in the area.
During the interviews a strong property of this medium
emerged – its inclusive but also egocentric nature of use.
Regarding the inclusive nature of the medium participants
stated, “anyone feels like they can use” (O1), “this is your
content” (R4), and simply “It’s very democratizing” (U1).
Although passers-by could browse the photos of others,

some interviewees were more interested in looking at their
own photos (R3, B1, B2, B3, O1, O2). We observed that
after taking a photo people come back to browse and find
their own photo as shown in Figure 7, occasionally bringing
in more people to show them the photo(s) they took.

Figure 7 - B1 taking photos (left) and coming back
the day after to browse (right).

Communicating through this medium is done through
replication, i.e., mimicking behavior of others. As R4 stated
“I think one of the good things about the app is that it
creates a conversation, people copy the pose, like the dog
photos, something links spontaneously and people take
photos”. This can be connected to her previous statement
where she said she likes New Arts Exchange because kids
do similar things there. The overall impression about this
type of communication is nicely summarized B2 “Not
gonna save the world, maybe it could make a world a better
place for us who live in it, i.e., by communicating it [the
world]”. The uniqueness of taking photos through the
Moment Machine application is best captured by R4 “Less
editorial control, it’s the same location you always have the
same backdrop you’re always concentrated on the
expression or the action. I find it difficult, I’m not great in
being in photos, but children find it very easy as they are
great with telling stories with photos”. and O2 “This is a
media without me having any sort of like interface, this is a
media as in… percentages luck, that I’m passing the screen,
percentage is luck that I know that’s it taking photographs”.
Networked Aspects And Connectivity With Other Places

The Moment Machine application was running in 4
locations in 2 major cities. While some did not know there
were photos from other locations (O1) or there was no
raised interest in them (B4), for others (R4, R5, B1, O2,
U1), for some people seeing images of people from those
locations stimulated interest in them. For example, R4
stated “I recognize families from the neighborhood and
people from the app, e.g., Leytonstone. I might not know
them but I recognize them from the app. I’ve seen them
historically from the other photos”. U1 and B1 had similar
comments. For example, U1 stated “It’s nice to have
another place so close by [referring to Leytonstone] because
it’s easy recognizable. It’s so close by it may just happen to
see faces of people who used the application, it becomes
better known. It’s nice that other camera is close by so you
may come across someone”. Overall, the above quotes
show how situated snapshots can stimulate interest in other
communities and places.
However, some showed interest in locations from
Nottingham (R4) “Yes, I’m interested. I like the 2nd

location [New Arts Exchange] in Nottingham, school kids
do similar things to ours. They do similar things with
application wherever they are.” People noticed places that
had similar age groups and behavior, but also ones that
were different “[R4 continued] But the other Nottingham
location, Broadway, had a lot more adults and that’s more
unusual for us because we have more kids using the app”.
This shows how the networked aspect of the application
may help enrich local life. Other interviewees made similar
statements as well (B1) “More interest in Nottingham
because I don’t know about it, Leytonstone is too close”.
For some people interest was raised because of the
activities at that location, e.g., (U1) stated “There are
photos from people going ought late at night (referring to
Leytonstone)[…] That was kind of new, as we would
usually see pictures of school kids, kind of boring; we want
to know if something more exciting is happening”.
Furthermore, R5 was interested only in people and what
they do, regardless of their location. Some interviewees
wanted more connections with physical places. For example
R5 wanted more local displays, e.g., in the Market Square,
school, and library close to the Mill where she passes-by
the most. Others wanted connections with places they
visited in the past (B1, O2). When asked if they would like
to access the photos through other means, e.g., Facebook, or
have more displays R5 and B1 chose more displays: R5
stated “just like it the way it is”, while B1 stated that this
would give him connection to more people.
Engagement During 12 Weeks From Interaction Logs

With the manual analysis conducted on the photos,
described in the introduction of the ‘findings’ section, we
got very crude information regarding when a user starts and
ends interacting, as we would only get their interactions
when they took a photo (and sometimes it would be just one
photo). Also, this excludes any other interaction that did not
result with a posted photo, e.g., interactions that included
only browsing the photos or exploring the UI without
saving a photo. In order to get more detailed insights into
users’ interactions, we automatically analyzed interaction
log files, as we did not have video recordings of
interactions (due to legal constraints). We analyzed the
“pauses” between touch events – periods of inactivity – in
order to find the best time for determining when an
interaction session starts/ends. We compared automatically
classified sessions with manually labeled photo sessions –
ground truth – to see the match between the interaction
sessions. We did so by comparing filenames of the photos
in the automatic session with filenames of the photos in the
manually labeled one: if both sessions had the same photos
this was then classified as an exact match. We obtained best
match with interaction pauses of 35 seconds having 69.05%
of exact matches.
Session types and their properties are shown in Table 3.
Besides exact matches we had three other types of sessions:
1) merged, i.e., two or more sessions that were manually
labeled as different sessions were merged into one session

Type
Photo
sessions
(overall)
Exact
match
Split

Merged

Browse
only
Other

Property
Duration
Photos
Scrolling
Duration
Photos
Scrolling
Duration
Photos
Scrolling
Duration
Photos
Scrolling
Duration
Scrolling
Duration

Min
3s
1
0
3s
1
1
4s
1
0
21s
1
0
1s
1
1s

Max
1216s
45
415
677s
26
246
623s
18
200
1216s
45
415
207s
415
161s

Avg.
85s
2.76
36.67
63s
1.99
32.82
107s
3.25
43.10
201s
7.32
46.07
40s
35.94
40s

SEM
6s
0.21
2.16
5s
0.13
1.79
18s
0.5
6.49
33s
1.36
9.04
3s
3.14
3s

Table 3 - Session types and their properties: a) duration of
the session is in seconds, b) photos in number of photos and
c) scrolling in number of times “scroll” button was pressed

in the automatic analysis (25.47%); or 2) they were split,
i.e., manually labeled sessions were classified as multiple
sessions in the automatic analysis (4.21%). A small portion
was both 3) split and merged with another session (1.05%).
Overall we classified 671 sessions that lasted on average 69
seconds (SEM 4 seconds). Majority of the sessions were
photo sessions, i.e., 431 out of 671 (64.23%). Average
photo sessions lasted 85 seconds (SEM 6 seconds), and had
on average 2.76 photos (SEM 0.21 photos) and 36.67
scrolls (SEM 2.16) – number of times a user pressed the up
or down arrow (5 in Figure 2). Out of 671 sessions 99
(14.75%) were “browsing only”, i.e., users only scrolled
and looked at the photos. These sessions on average lasted
72 seconds (SEM 10 seconds). There are also sessions that
did not result with a photo nor were they browsing only
(category “other” in Figure 8 and Figure 9).
In Figure 8 and Figure 9 we show engagement with the
application over 12 weeks and on a weekly basis
respectively. The two graphs were obtained in the following
way. After examining interaction events we determined
there are periods with high and low interactivity that match
different times of the day, i.e., morning (6AM – 12PM,
low), afternoon (12PM – 6PM, high), evening (6PM –
12AM, high) and night (12AM – 6AM, low). In order to
balance engagement between periods of high and low
interactivity and have them in accordance, and in order to
balance the varying/different amount of time the application
was running in them we divided all daily interactions into
the 4 above-mentioned periods and normalized the number
of interactions in them by dividing the number of sessions
for a period with the number of hours application was
running in it. As application schedule changed 11 times and
the application was not running always in all the periods we
calculated the weighted sum of the average normalized
number of sessions, in order to show user engagement with
the application for a deployment week and for a day of the

Weighted$sum$of$the$average$$
normalized$number$of$sessions$

7.00$

5.76$

6.00$
5.00$

4.46$

4.00$
3.00$

3.17$ 2.90$

2.31$ 3.02$

4.40$

5.69$ 4.93$

3.38$

2.50$
0.00$

2.00$
1.00$

DISCUSSION

0.00$
1$

2$

3$

4$

5$

Other$

6$
7$
8$
9$
Deployment$week$
Browsing$
Photo$sessions$

10$

11$

12$

Weighted%sum%of%the%average%%
normalized%number%of%sessions%

Figure 8 - Daily engagement with the Moment Machine
application over 12 weeks. The stacked graph shows weighted
average of the normalized number of sessions for a day.
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from 2.18 sessions on Friday to 4.32 sessions on Saturdays.
On average the application was used more in the weekend
(4.11 sessions) than in weekdays (3.28 sessions).
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Figure 9 – Daily engagement with the Moment Machine
application over a week. The stacked graph shows weighted
average of the normalized number of sessions for a day.

week. We want to note here that results on engagement are
of a descriptive nature.
For Figure 8 the weighted sum of the average normalized
number of sessions for a day was calculated in the
following way: if the application was running 2 hours in the
morning we divide the number of interaction sessions by 2.
Then we calculate the average number of sessions for that
period for that week. Lastly, we calculate a weighted sum
of the averages to produce the one number shown in Figure
8. Here, weighting was done by multiplying the average
normalized number of sessions for a period with a fraction
representing how many times that period appeared in that
week (e.g., if morning period appeared 2 times the average
normalized number of sessions would be multiplied by 2/7).
For example, this leads to 1.3 photo sessions in week 1 in
Figure 8. We calculated similarly the daily engagement
with the application in Figure 9. We calculate the average
normalized number of sessions for a period for a particular
day of the week. Weighting is done by multiplying the
average with the number of times that period appeared for
that day of the week during the deployment.
As shown in Figure 8, user engagement with the application
varied from 2.31 (week 2) to 5.76 interaction sessions
(week 9). In the last four weeks of the deployment users
engaged with the application more, and engagement ranged
from 4.4 to 5.76 interaction sessions. In week 5, there were
no sessions because the application was not running for 4
days that week, while there was no engagement in the
remaining 3 days. One possible reason for no interaction
during those 3 days is that it was Easter break during that
week, meaning that people were on holidays. In Figure 9,
we see that on a weekday the basis application usage ranged

As we have outlined, the medium allowed very broad
participation as “anyone feels like they can use [the
application]” (O1) and content was seen as a public
property: “this is your content” (R4). Because of the longterm deployment of Moment Machine, we can now reflect
on three important aspects of its use, contributing to a
growing body of design knowledge in the field. Firstly, we
were able to see how user engagement fitted into users’
daily routines and the rhythm of a place. Secondly, we can
reflect on people’s motivations emerging from one
particular install location and finally, we discuss the
relationship between community awareness and individual
motivations for interacting with situated snapshots.
Engagement and Rhythm of Place

Our longitudinal study shows that this type of medium
generates consistent usage following a startup period. Over
the 12 weeks the number of interaction sessions grew from
2.31 (week 2) to 5.69 (week 11). When people have more
time they will use the medium more, with more interaction
sessions during the weekend compared to weekdays (4.11
vs. 3.28 sessions). Bucking this trend are school children
who took 22% of all snapshots during the weekdays. An
important behavior of users engagement is that returning
users come back to interact, but you will not see them every
day as they have breaks in their interactions (cf. Figure 4).
To best of our knowledge behavior of returning users
described in Figure 4 is the first description of returning
users and the way they behave around interactive urban
displays.
For designers, it will be essential to consider the extent to
which an application fits into the rhythm of a particular
place as interaction session on average are short − the
overall average was 85 seconds (cf. Table 3). A consistent
schedule brings benefits for this: Moment Machine analysis
showed that nearly 50% of returning users returned at the
same time, i.e., their return times did not vary much (for
35.48% of users STD is <=5 minutes and for 50.54% STD
is <= 20 minutes). In addition, events near an install
location can be considered as this generates increased use.
The highest use of the application was during the Star Wars
day event (5.76 sessions, week 9 in Figure 8) and in the
longest session, 20 minutes and 18 seconds (cf. Table 3) 45
photos were taken. More generally, weekends might
provide people with more time to ‘play’, while it is even
more important to fit a schedule around the dominant user
groups, for example school children in the case of Moment
Machine. Deciding on the best schedule is a matter of
careful observations at install locations in addition to
drawing on local knowledge. For example R4 suggested
that the application runs “9-10, 15-16, 17-19, give the
chance for different kinds of people to use it, commuters,

shoppers – drop their kids and run errands, after school for
school kids.”
On the other hand, if the application would run for the
whole day over a certain period of time it could capture the
rhythm of the place and passer-by as the application has a
low threshold for interaction and taking situated snapshots
is done willingly by the users (e.g., O1, "anyone feels like
they can use [the application]"). This would allow capturing
user demographics (cf. Figure 3) as well as when and how
often users interact with a display, informing the design of
other applications that could run on a display.
Motivations at Install Location

We uncovered 11 usage categories because of the unframed
and open use of the application. The two most prominent
were action (24.31%) and portrait (single 23.13% and
group 22.2%). Photos in the category action were
predominantly taken by the school kids, while single and
group portraits can be associated with people wanting to
convey positive image of themselves as they are part of the
neighborhood and/or community located around the Mill.
As U1 noted, she wanted to look the best in the photo, as
she is a “perfectionist”. The application stimulated play and
imagination, especially for children, as shown by themes
action (24.31%), facial expression (7.49%), and posing
(8.49%). In this sense, the usage categories presented in
Table 1 also reflect back at the community at a location.
Overall, designers need to consider the possible motivations
for usage at each of the install locations for the main user
groups as this can inform the design or suggestions for use
of other applications. As highlighted above, motivations
might derive from regular contact and play. For some
people it became a standard group activity and part of a
routine – strongest examples are R1, R2, and B4 who took
the photos whenever they passed by the display: this can
signal that similar applications that stimulate group play
would be welcomed, e.g., [18, 19]. Desire to present oneself (well) to the public would be another motivation,
telling us that similar applications that allow expression of
one's or group's personality and interests are welcome, e.g.,
[1, 9, 12]. Or the motivation might be to leave a message,
showing that applications like [11, 24] could be suitable.
Community Awareness and Photo Taking

A certain sense of community awareness emerged through
the longer exposure of the people to the application.
Interviewees reported on different levels of awareness,
ranging from recognizing the most prominent group (R1) to
having general knowledge of people who use the
application. This behavior is also supported though session
analysis – 99 sessions (14.75%) were browsing only and
photo sessions on average had 36.67 scrolls (cf. Table 3).
This shows that people were exposed to seeing pictures of
others and posting a lot of photos resulted in greater
visibility within the setting, as confirmed by R4, R5, and
O2 who recognized R1.

Designers need to consider how to best harness the duality
of the medium, where self-expression (taking a snapshot
and browsing through one’s own snapshots) is intertwined
with the desire to see what others have been doing
(browsing other people’s snapshots). B2 summarized this
behavior “Certainly, if you see photos of other people
instinctively you, well, I’m looking at you, well take a look
at me and I want to look my best and that’s the vanity
thing.” This could be supported in a number of different
ways. For example, the system might show bigger photos of
top contributors, display the images for a longer period, or
rank the photos in a certain way (likes or number of photos
a person has taken). This form of highlighting the ways that
one can leave a ‘mark’ on the location are then likely to
increase awareness of the community, as it is captured
through snapshots, while also increasing the motivation for
people to take a snapshot of themselves. As mentioned
previously, users could be incentivized to interact with the
application by seeing photos of their interest and age group
of preference, however this could hinder their overall
awareness of diverse groups that are interacting with the
urban screen, or in an extreme case cold even drive away
certain age groups that are not presented enough.
In cases of multipurpose public displays where other
applications and content are running they could benefit
from this type of duality of the situated snapshots, e.g.,
while browsing through the photos users could see
advertisement or previews of other applications and
services that a display offers (e.g., ones that match users
motivation as explained in previous subsection).
CONCLUSIONS AND FUTURE WORK

In this paper, we report on the first open longitudinal case
study of how urban screens can be used for posting and
viewing situated snapshots via a display-attached camera.
We investigated the use of this novel medium “in the wild”
in a community setting and report on the uptake and
interactions over the course of 12 weeks. Our findings show
how situated snapshots stimulate engagement within placebased communities and highlight aspects that inform the
design of future systems. In future work, we will investigate
how the application is used across the four locations.
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