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ABSTRACT

In this paper we describe a technology probe aintmgaid
understanding of how digital displays can help supp
communities. Using a simple photo gallery applmatideployed
in a central social point in a small village andgpdaying user-
generated photos and videos, we have been ableito an
understanding of this setting, field test our devand inspire new
ideas directly from members of the community. Welese the
process of deploying this display, the response fresidents and
how the display has taken a place within the conitpun
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1. INTRODUCTION

Our work aims to understand the ways in which tihgspal

placement and design of networked displays in seitdi-
environments influences and facilitates coordimatiaand

community, to inform the development of guidelirzesl methods
for future displays. It is our hypothesis that sdéplays can help
foster a sense of identity and history in commesitiand
complement existing materials displayed publichcommunities
which already aid the dissemination of news andrimation.

This notion of identity and history was explored Mynatt et al.
[11], who identified three critical features of anemunity:

U
(spatial, relational, technological, institutionatc.), which may
include various degrees of membership.

OzCHI 2007, 28-30 November 2007, Adelaide, Australiopyright the
author(s) and CHISIG. Additional copies are avadabt the ACM
Digital Library (http://portal.acm.org/dl.cfm) orao be ordered from
CHISIG(secretary@chisig.org)
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Boundaries. A community is defined by its boundaries
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Relationships. Communities are based on meaningful
relationships within the group, which define exp#icns and
acceptable practices.

Change. Communities are dynamic and develop a sense of

history as they change and evolve.

We have been able to see the impact of these é&satur digital
displays ourselves with the assistance of residantéray (Figure
1), a village situated 16km from Lancaster in thartN West of
England covering a geographical area of approximatar?. It is

a vibrant community with a mix of attractive hidtorstone
cottages and some newer developments on the edbe willage

where farms and other rural industries used taleesThere are
around 120 houses with a total population of un&&0

representing all age groups, but with a slight h@sards the
older generation.

Figure 1. Wray Village, Lancashire.

In 2004, Lancaster University, in collaboration twithe village
community, created a project to deploy a resiligviteless

network across the entire village—the village’s o¢enlocation
meant that their only option for Internet access been a dial-up
service. Whilst the project was technology focudeéentred
around the delivery of the wireless network), & ffame time it
created an environment for future research prajestblishing
strong links between University researchers and vhge

community that have continued well beyond the ahifiroject

itself.

As part of our study in the village, we have undkeh a
technology probe approach [8], aiming to understiiedneeds of
the community and inspire new designs, in addittonfield
testing our technology. This has been achieved witie
deployment of a simple ‘technology seed’ [8] to hgat in-situ
usage information and generate interest and ideasm fthe
community. In our study, the Wray Photo Displaysituated
display which allows users to view images and vidaploaded
using either Bluetooth or the web, served as tblentelogy seed.



In this paper, we will introduce our seed technglagd see how
user feedback from the probe has demonstrated dtemtial for

displays to support communities and highlighted itnportant

part which the critical community features, particly the notion

of history and change, play in the community’s emcement of
this technology.

2. INVESTIGATING THE COMMUNITY
Our investigation in Wray used a variety of teclugg which had
proved successful in previous projects [2], inchgdirips to the
village, extensive photography of social spacesautiral probe
packs to gain an understanding of the community amndhsight
into the ways in which situated displays could h#ised. A
discussion of our analysis of the resulting proamdan be found
in [4].

We began our investigation in early April 2006, wtane of the
authors undertook an observational study, involwigiting and
photographing community spaces with a view to usideding
the way messaging and information displays werisedi within
the community. A further visit took place in May@during the
annual Wray Fair and Scarecrow Festival, an impbréxent in
the village and surrounding area, during which ohthe authors
took photos which would later be used in our fitbioto Display
deployment.
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Figure 2. Probe packs being distributed in Wray and a
completed pack.

Much of our work in Wray was enabled by the helpGifris

Conder, a local technology enthusiast who champiang cause
to members of the community, particularly througe Computer
Club which she organises. We distributed ten pdoeks during
two meetings with the club at the end of April amehinning of
May, containing cameras and notebooks for partitgpéo record
their views on village life.

From both our own observations and the contentthefprobe

packs, we noted several areas serving as key smaaks within
the community. The village hall in particular isetimain social

focal point in the village and rooms in the builgliare used by a
variety of groups for different purposes, includiag a doctors’
surgery and cinema. There are also unlocked ndiicards

outside the building (captured by a probe packiguie 2). The

village post office is another important social gpawith many

notices and adverts displayed across several sstfét addition

to noticeboards, we saw a large number of histbphatographs
displayed in the village hall (Figure 3) and irpadl pub.

Towards the end of May, we met again with membédrshe
Computer Club. Inspired by the large number of drisal
photographs already being displayed publicly iniaospaces
around the village, we suggested an adapted versfoour
Hermes Photo Display [3]—a situated touchscreeplayswhich
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rotates through images uploaded by users with Batetmobile
phones—as a seed technology.

Figure 3. Historical photos displayed in the village hall.

3. THE TECHNOLOGY PROBE

In fitting with the technology probe approach, thisuld be a
‘good enough’ deployment, with limited functionglitnd no
rigorous usability testing beforehand. Our intentigas that the
display would be formative, with new features andsign

improvements spurred directly by user feedback @rgkrvation.
As a result, a certain degree of expectation manegeproved to
be an important factor in the design process; whilgidents
hoped for a high level of functionality, the tectogy probe
approach necessitates the deployment of a simpleflarible

seed to allow it to adapt to the needs of its emvitent. We did,
however, recognise the importance of reliability the probe
technology; we believed that residents would qyi¢gse interest
in an unreliable deployment and see any futurelayspas equally
unreliable.

Throughout the probe deployment, the display loggéduser
interaction for later analysis and users were erag®d to write in
a comments book left by the display to express thgnions.

3.1 First Deployment

When first deployed in early August 2006, the Phbisplay
application was nearly identical to previous inedions of the
system. The only major addition was a web interfacsatisfy a
requirement elicited from discussions with the Catep Club,
who wished to be able to view a current screenshtte display
on the web at all times.

The web interface was further expanded due to wur @oncerns
that inappropriate content could be posted to tligplaly,

potentially having a negative effect on the acaegaof the
display and relations between the University andiViVe felt
that moderation of the content by a member of therounity

itself would be the most appropriate way to avoids tand
developed a small web application accessible byisCémd our
team, which would allow administrators to approvergject all

photos before they were displayed. The applicatilso allowed
administrators to upload images using the web€iteis added
her photos of the Scarecrow Festival shortly afterdisplay was
deployed, once networking issues were resolved.

The display was initially placed inside the villagall (Figure 4)
on Chris’s suggestion. It was believed that theur@ of traffic
generated by various activities would ensure exmodar the
display and the building’s mesh box provided exsllinternet
connectivity.



Figure 4. Usersinteract with thedisplay in the village hall.

3.2 Early Improvements

Within the first month of deployment several chaamg&re made
to the display, resulting in the version on whibtle tajority of
our analysis is based. The village Produce ShowiohAugust
2006 allowed us to gather immediate feedback froembrers of
the community and generated a large number ofemnini an A4
writing pad placed next to the display as a comsbnbk.

Most common amongst the early feedback was a redoesn
‘Old Photos’ category; we quickly added categorisatto the
display, with categories controlled by the admiaiirs. An ‘Old
Photos’ category was added soon afterwards by Céanid
populated by around 200 historical images. Categotiave
subsequently proved to be a useful method for gingiinsights
into the aspects of community life which are maespdrtant to
residents.

We also spoke to an elderly resident who found lsthambnails
on the screen difficult to see; this led to theisiea that touching
a thumbnail should display the image at full sizaidialog box.

Although we had originally intended that uploadsthie display
would be through Bluetooth, the majority seemedphassed by
the technology (this impression would be confirmieg our
logging results, as we will see) and displayed muaceater
interest in uploading to the display from the wieblight of this, a
more robust web application was developed to peall users
with the ability to register with the system andlaga images
through their browser.

Users also requested the ability to control thain @ategories—
specifically one wuser who wished to share his viddl
photography. This led to a concept ddlegated moderatiorin

which users would become responsible for moderatatggories
which they create. While Chris was responsible dpproving
categories, the owner took responsibility for bataintenance
and content of the category. Category owners wdcdktianally

allowed to disable uploads by users other than skebres.

Figure 5. Thedisplay after relocation to the village post office.

19

The use of a trusted administrator to approve caieg ensures
that only trusted individuals can become moderatdrere has
already been an instance in which a category wgstesl, as
Chris did not know the creator.

At the start of October 2006, once the display wesll-
established in the village and considered reliablejs moved the
display to the village post office (Figure 5). Adtigh the village
hall was frequently visited, it was not always astele to the
public. Furthermore, the room’s future was uncertaiue to the
pending installation of a PC suite.

As the only shop in the village, the post officetallation ensured
the display would be seen by a large number odesss and
would remain accessible any time the post office wpen, with
the added security benefit of constant supervidignthe post
office staff. We were additionally able to locale tisplay next to
a public notice board (visible on the left in Figus), increasing
its association with community life.

4. TECHNOLOGY APPROACH

The display consists of three main elements: a Jgydication
which is visible at all times on the touchscreerd awontrols
Bluetooth interaction; a set of PHP webpages whitlow

administration of the display and image uploadst anveb server
and database which store images and associateddatataA

diagram of the full system architecture is showFkigure 6.

PhotoDisplay s
-

Web Browser

Administrator

Bluetooth
Enabled Phone

PhotoDisplay

Normal Users
Touch Screen

Figure 6. Architecture of the Photo Display system.

The display runs entirely on an Apple Mac Mini uniféindows
XP. These machines were chosen for their small factor and
near-silent operation; this allows them to be sédaalmost
anywhere without creating an intrusive presence.

We believed that the lack of a visible computer ldoalso help
the display to be seen as a natural presencealifeticeboard,
rather than a computer. Although the 19” touchstrdesplay
used with the deployment is quite clearly a PC nuonwhen
stood on its base, rendering the illusion somewhas than
complete, there has been no feedback relatingiso Tihere has
been some discussion about wall-mounting the disphaugh we
have encountered resistance to any permanentdiarprevious
projects, for fear of leaving visible damage whightlives the
deployment.

4.1 Gallery Application
The main section of the system is the Java apitatisplayed
on the touch screen. As with its predecessor sydtamdisplays



galleries of thumbnail images (Figure 7), which tiser is able to
browse back and forwards through. If the screenleift
unattended, it will scroll through galleries at&fond intervals.

In addition, users can skip directly to a certategory of images.
When selecting a category, normal image thumbradseplaced
with thumbnails of the first image in each categdfguching a
category displays its description in the centréhefscreen, with a
button to open the category.

Touch an image to select it.

Current Category: Wray Scarecrow Festival

Figure 7. The main gallery screen displaying images from the
Scar ecrow Festival 2006.
R R
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Figure 8. Largeimage and controls launched when a
thumbnail istouched.

When a thumbnail in the gallery is touched, a ladigog is

displayed containing the full-sized image (Figujea8d options
to view comments and statistics, or download thegento a
mobile phone using Bluetooth. If the user opts @eviload to a
mobile, the display will scan the area for discawde devices and
the user can select their device from a list tdidté a transfer.
Images can also be uploaded directly to the dispéityg a normal
Bluetooth OBEX file transfer.

4.2 Web Application

The PHP web application allows users to registdrlag in to the
system, providing them with the ability to uploaubpographs and
videos. Batch uploads, a requirement voiced by <Clafter

uploading the first group of images one at a tiare, possible by
uploading a ZIP file of images.

Users are also able to request categories thronghwebsite,
moderate images that have been uploaded to theigaées and
edit category settings such as title and descriptiGategory
owners also have the choice to allow public uploadsot, or to
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temporarily disable a category entirely. They mdgo aedit
comments or delete individual images if necessary.

Users designated as administrators are able too@ppnew
categories and are additionally granted owner leges on all
categories, with the exception of moderation.

4.3 Database and Web Server

The web application runs on an Apache web servdth &
MySQL database storing meta-data for images andgoat
information used by both applications. Due to tixpegimental
nature of the network in Wray the display was regglito run in
disconnected mode to remain reliable. Consequethity display
machine itself acts as the server so network pnoblenly impede
web access and not the functionality of the sitlaisplay (see
Figure 6).

5. FEEDBACK FROM THE PROBE

Feedback on the display from members of the comipusithe

primary source of data from our probe. This wahead firstly
using a comments book kept with the display, wiiemerated
approximately fifty individual comments from reside between
August 2006 and May 2007. Secondly, we were abléake

advantage of the increased village activity dutimg annual Wray
Fair in May 2007 by temporarily deploying a secadigplay,

allowing researchers to observe the way usersaictied with the
display and interview them in a semi-wild enviromne

Residents who we have not had the opportunity tetrave still
been able to contribute feedback, often emailiredrtbomments
through Chris Conder.

We also gathered usage data through automaticrigggf all

interaction with the display into a database. Thés captured
19,000 records of interaction events such as sefpein image,
changing the category or using Bluetooth, affordirsga method
of gauging user interest, both during the deploynaen in later
analysis.

5.1 LogData

To measure the amount of display interaction, wesittered view
events (a user touches a thumbnail to view theetangage),

navigation events (a user has pressed the baakwairfd button)
and Bluetooth events (uploads and downloads). Altghowe

would have liked the application to identify indival users and
log when a new session begins and ends, this woaleé added
complexity to the display interface.
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Figure 9. Number of image views per month.



Figure 9 shows the number of view events per mdmttween weddings, industries carried out in Wray (which gnaewcomers
September 2006 and May 2007. The large leap inémayvs in will probably not be aware of) and just local cltheas are
October followed the display’s relocation from tilage hall to invaluable in the history of Wray.”

the post office. After this, usage showed a dediina steady level
of between 300 and 500 image views a month. Vieenty
averaged 25 per day over the entire period.

In this we see the importance of not only the safdastory and
change, one of the three identified features of manmities, but
also the boundaries and relationships which defireenbership
It should be noted that the figure for May coverdyahe first and entrance into a community.

nine days of the month. Due to the Scarecrow Falstisage was
unusually high. Most results from August were aentdlly

deleted and are therefore not included in our éguralthough
usage levels were similar to the monthly average. 522 Village Life

Much to our surprise, we found events whigdn't occurred to ~ Many users expressed satisfaction with the abitiy view

be more interesting than those which had. Our &igsved very ~ Photographs of recent village events. This includetionly those
few navigation events—only 153 in total. Around 16Dthese ~ Who had participated in the events (“good to seesttarecrows

One comment invoked the notion of change partibulaell: “A
great way of recording a living history of Wray”.

took place on the first day of logging and can kebated to again”), but also those who were absent (“I migbedast couple
testing and the remainder fall into nine discresdqus of activity, =~ ©Of days of the Scarecrow Festival and this gives the

each only a few minutes in duration. So, despitatiely high opportunity to see some of the activities and scawes |

usage overall, very few users are browsing thelajsp missed”).

Furthermore, logs showed a near complete lack afet®bth Users also thought that this would be an excellayt for visitors
interaction. Across all nine months of logging, rthavere only ~ and new members of the community to gain an insightvillage

four successful downloads, 33 failures, five caleceiownloads  life ("what a superb idea, especially for those velie new to the

and no uploads. This is not altogether surprisaitiough many  Village”). This strongly links to the notion of conunity
phones are Bluetooth equipped, actual usage isapsrhot as  boundaries and membership and the process of “afgeehip”
widespread in the UK as it is in other countrieshsas Africa  and “learning the ropes” which we had previouslyemtered
[10]. As we saw previously, residents involved with thejgut evaluating the display with the University's Climgi Club [15].

preferred the web interface, so little emphasis waen to R .

Bluetooth interaction in the final user interface m the iztﬁ Comm.umcatlonts. and A?Xertlsmgf thelal

promotion of the display to community members. NONer recurring suggestion was the use o elajsas a
digital noticeboard to announce community eventd aews.

5.2 Comments Book Many comments already referred to the display ast&eboard,
Feedback obtained via the comments book has been€veN though it was not designed with this functitpén mind.
overwhelmingly positive, with users particularly aming the Regardless, it was seen as an innovative way cedimating
potential utility of the display. The appeal seertethe universal; important social information to the community (“gbway to find
some users opted to leave their name and age, sh@m age out what is going on in the village, dates and siraee.”, “it will
range from just three years, through to 96. aid communications at all levels, from bus timetabto social

” o,

events”, “what an excellent way of keeping everyarfermed of
what's on”). Two separate comments suggested a@neoukrsion
of the village newsletter (“can it be extended iato onscreen
version of Wrayly Mail or village notice board”, ridless
5.2.1 Historical Photos possibilities... online Wrayly Mail”).

As mentioned previously, one of the earliest andfdlymost  geyeral comments also suggested commercial adwgrtis
numerous reque_sts was for historical photos ofviliege to be addition to community announcements (“what aboutinge
posted on the display (“it WOU'S‘ %'50 be good te seme of the  aqyertising space to villagers”, “I would like tmeticeboard to

older photos of days gone by", “please could we s@@e old  showcase local businesses”), along with the suiggestof
photos of how the village used to look?”, “would ¢great to see  community uses for revenue generated (‘proceeda tdllage
some of the historical pictures of the village”). charity”).

This, in part, led to the development of separategories for the
display, allowing historical photos to be groupedédther. The
new category was quickly populated with pictures vilfage

buildings and school photographs of various ageswall as
specific historic events, such as the installabbelectricity lines
in the village and damage done by a serious flood.

The fifty entries in the book were replete with adefor possible
extensions and novel uses for the display, which shell
summarise in this section.

5.2.4 Location Suggestions

Two local businesses, a tea room and an onlinécesrbusiness,
indicated an interest in having their own displé$iswould be

interested in having one at the tea rooms”, “digitaticeboard
looks great, can we have one?”). The tea room weshar

location which we had identified as an importantiabspace,

An additional comment received by email summedhgdgeneral which could be especially suited for a display dgpient.
opinion of residents: “The digital notice board hagsany

advantages for the village... there are quite arew people in 5.2.5 Audio Content

the village and this gives them an insight as tatiN'ray used to Several users requested audio content in additiondeos, both
look like, although visually it has not changedwenuch. The for accessibility purposes (“could you consideraamio version
flood photos are one way the old and newer villege be seen. for the visually impaired?”) and for general intgreand
Also the photos of the previous villagers i.e. sghphotos, entertainment (“I think it would be great to havedpasts on the
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notice board”). This was again linked to historicaintent; one
user cited a story told by an elderly resident atiba first time
chips were sold in the village by her father a®ssible example.

Although this is not technically challenging, thiated nature of
the displays does present problems. Depending empaiticular
location of the display, audio content could becorap

annoyance. In the current post office deploymedrd,interests of
the staff need to be taken into account.

5.2.6 Content Sharing

One user expressed an interest in using the disfglaghare
content with other members of the community (“Ifklel to share
my pictures with the village and see if any of thiéagers have
any wildlife photos”).

This was another factor in the decision to addgmaies to the
display and led to the idea of category ‘ownershipd delegated
moderation, in which a normal user, rather thaneanber of our
team, would moderate submissions and accept reifyiapgor
the content of categories.

5.2.7 Games

A number of comments from younger users requestadgames
be added to the display (“l would like the computehave games
and videos on it as well”, “I would like to see gest). It may be
worth considering whether a ‘fun’ element couldibeorporated
into the display, such as puzzles based on sulzhiittages.

5.3 Wray Fair Deployment

In May 2007, we were able to present our displathatannual
Weray Fair. This gave us an opportunity to speakgers who had
been using the display on a regular basis—includirege who
had uploaded
categories—as well as visitors to the village ugimg display for
the first time.

5.3.1 User Feedback

Again, we found that the historical photos of tlitage generated
the most interest, particularly in those who remeratl the events
portrayed. Especially popular were images of they\tood of
1967; we spoke to one resident who was evacuated the
village as a child and another who recognised daoh&gildings
he had helped to tear down. Users also enjoyedifgieg now-
adult residents on school photographs. Howevernwhey were
unable to recall details themselves, users wesdraied with the
lack of meta-data available under the ‘commentstise of the
display. Currently, this only displays comments edidduring
upload (frequently none), while users would preéebe able to
add their own comments and memories.

Discussions with several users resonated with eritomments
and the critical features of communities identifipceviously.
Many felt that the display would be good for newidents and
that it recorded a “living history” of the villag&hey also noted
that the display offered greater capacity and gdfetn a physical
photo album.

A great deal of interest was expressed in havifidlygbrowsable
gallery on the website, rather than just administeafunctions.
This request was made by both local residents #sitbrs who
would like to view photos from outside Wray.

We also spoke to users who felt that the post effims not an
ideal location for the display and others who haednsit but not
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large numbers of photos and moderated

interacted with it. They described their normapsrito the post
office as “in and out” transactions, during whit¢tey would not
take the time to pay attention to the display ¢eriact with it. One
user suggested the village hall, where the dishiy previously
been located with less success, as a more sultalal&on.

5.3.2 Observation of Interaction

The fair also gave us an opportunity to observargel and varied
group of users interacting with the user interfatkis proved
especially useful in spotting unintuitive featuremd bad
interaction designs.

The most common problem we saw occurred on thegoate
selection screen (Figure 10), where users expetteching a
thumbnail to open the category, when they are Hgtregjuired to
touch a ‘View Category’ button. This was not an easonable
expectation on their part, given that an equivakstton on the
main screen opens an image for viewing.

Category

Touch to Select Description

Touch to Open

Figure 10. Category selection screen showing interaction
points.

Our original motivation for this design was to &lla category
description to be displayed in the centre of theeest, but users
did not appear interested in this information, Segty finding
tittes under the thumbnails informative enough take a
selection. Even after touching the thumbnail wasuanessful,
users would touch it repeatedly rather than reaccémtral area.

We also saw that users would spend time lookingaah picture
in turn, which involves the repetitive processmfching each one
and closing each dialog manually. The ability tovise through
images within the image viewing dialog might saweet if users
are interested in viewing many pictures within saene category.

6. DISCUSSION AND FUTURE WORK

As seen in the previous section, we were abledntify a number
of patterns in the data collected from our probhijctv suggest
directions in which we can proceed with the desijnfuture
versions of the Photo Display and other displaysciwimay be
deployed in the community.

While the current display has proved popular, otwdyg has
highlighted a number of ways in which the displayld fulfil a
larger role in the community, ways in which its Unses defied our
expectations and problems with the design. As we isathe
previous section, users have been particulariyhéoring with






