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ABSTRACT 

The notion of being connected all the time and everywhere has been a primary 

goal of the deployment of ubiquitous computing technologies such as wireless 

networks in urban areas. This has endangered traditional third places and 

disrupted conventional human relationships, leading to social scientists 

referring to modern technologically mediated cities as “lonely places”. While it 

may be impossible to recreate the traditional third places, it is feasible to utilize 

ICT as a mediator for social interaction.  

This thesis introduces the UBI-Collage system for mediating co-located social 

image sharing for the purpose of establishing a third place with a community of 

users. The design of the system was based on a detailed study of contemporary 

trends in image sharing practices, in particular among younger generations. 

Two incremental prototypes of the system were implemented that coupled a 

large situated display and personal mobile devices into a user interface 

providing public and private views into the photo gallery. The prototypes were 

evaluated in form of controlled user tests conducted in a laboratory 

environment with 21 and 19 participants, respectively. They used the system 

for 30-45 minutes and then provided feedback on questionnaire statements 

focusing on three themes: entertainment value, the facilitation of socialising, 

and contribution towards an effective third place.  

The results of the user tests indicated that the participants generally accepted 

image sharing as an entertaining social activity. However, the evidence on the 

facilitation of socializing and contribution towards an effective third place was 

much less conclusive. This is at least partly due to the controlled experiment 

conducted in a laboratory environment that is hardly an ideal setting for 

establishing a third place. The user tests also revealed that user experience 

depended heavily on the interaction design of the system. 

 

Keywords: third places, digital image sharing, situated displays, mobile devices, 

ubiquitous computing.  
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1. INTRODUCTION 

1.1 Background  

Informal communities of citizens are becoming an endangered phenomenon in 

contemporary urban environments. Through new technologies which allow 

reachability, communication and productivity around the clock, people’s daily 

routines increasingly consist of shuffling between home and work, either by 

physically commuting or by engaging the work materials through technologies like 

laptops and smartphones. Nevertheless, the places supporting the establishment and 

sustenance of informal communities, so-called third places, are recognized as an 

important part of urban life. 

In his article, Oldenburg[1]  describes attributes and processes which are key to a 

third place. The key attribute is pure sociability, which asserts that everyone within 

the third place is given an equal right to participate in the on-going discourse. The 

second key attribute is non-discursive symbolism, which holds that the language 

used in the discourse is not explicitly tied to any formal rules and grammars. Taken 

together, an active discourse following these two attributes significantly affects the 

overall sense of place, i.e. individual is belonging to his/her surroundings and thus 

feeling less isolated. The heightened sense of place can then be linked to better 

mental health and overall happiness of citizens. [2]  

Ubiquitous computing technologies are permeating the contemporary urban 

landscape, enabling new ways of communication, engagement and self-

expression.[3] A prime example of this progression are interactive public displays, 

which are large digital canvases allowing new ways of visualizing and 

communicating information not only to citizens, but also among citizens through co-

creational processes. It is thus interesting to investigate how this new form of digital 

communication and co-creation could support the attributes and processes which are 

key to a third place. By allowing new forms of communication and self-expression, 

public displays could significantly influence the sense of place and thus facilitate the 

establishment and sustenance of third places. Eventually, we foresee public displays 

as visible, stationary artefacts becoming certain kinds of meeting places and third 

places in and of themselves.  

1.2 Objectives and Methodology  

The focus of this thesis is on utilizing interactive public displays in third places to 

increase the citizens’ sense of place by supporting the processes of pure sociability 

and non-discursive symbolism. Especially, the thesis investigates the feasibility of 

co-located image sharing through public displays as a mechanism for informal third 

place communication. This high-level objective is broken down into three sub-

objectives as follows:  

 

1. Survey contemporary research on technologically mediated co-located image 

sharing and its role in establishing third place communities.  
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2. Construct a design space for co-located image sharing through interactive 

public displays in third places.  

3. Empirically investigate selected areas of the design space through prototypes, 

and reflect the findings on the high-level objective.  

 

As the third objective, the methodology of this thesis is iterative and empirical, 

first surveying the research field and then probing selected questions with prototypes.  

1.3 Structure of the Thesis  

This thesis is structured as follows. Chapter 2 gives a more detailed insight into third 

places and their processes of communication, community establishment and sense of 

place. Chapter 3 reviews related work in this area, especially from the viewpoint of 

ubiquitous computing and interactive public displays, and ends by presenting the 

design space of the thesis. Chapter 4 presents the prototypes implemented in this 

thesis, and illustrates how they fit the design space presented earlier. Chapter 5 

describes the evaluations carried out with the prototypes, and the results that were 

obtained from the experiments. Chapter 6 presents the discussion, conclusions and 

the future work of this research. 
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2. THIRD PLACES AND CO-LOCATED DIGITAL IMAGE 

SHARING AS A SOCIAL ACTIVITY 

This Chapter presents the theoretical background of the thesis. Third place similar to 

any other public place consists of intimate and inanimate objects and social practices 

that form a “culture”. Digital Image taking and sharing regardless of the place is very 

popular activity among the young generation. It has been taking place very often as 

an individual activity as well as a group activity and has been part of the “culture” of 

the urban landscape. This thesis attempt to find novel way of combining 

technological elements to create a user experience using image sharing in order to 

address the issue endangered third place. This chapter presents contemporary studies 

related to Digital Image sharing practices and social practices around third place.  

This four part chapter is organized as follows.   

2.1. Third Places 

In complex urban landscapes, place settings provide seemingly numerous 

possibilities for urbanities to make and maintain new relationships with other co-

habitants. Cities are crowded with such places where people can obtain services, 

where people meet each other and interact with other people, eventually leading to 

meaningful human connections. Yet researches in sociology often point out cities as 

lonely places. Paulos et al. [4] quote Goffman “Urbanites are expected to maintain 

‘Civil inattention’ in public places” as well as Rosenbaum [5] who quotes Hawkley 

et al. to bring forth this fact. Root cause may well be that technologies introduced by 

urban researches and businesses target public places in order to address the issues of 

disconnection, disruption and dislocation [6]. Some deployments entice people to be 

stuck with in the technology everywhere rather than adopting the technology to fit 

the aesthetics of the place. Hence, rather than being the catalyst for improving the 

experience, technology has become an intrusion as well as an interruption to the 

traditions of places.  

Researches on social relationships around urban public settings indicate that 

traditionally people make numerous relationships with other people as well as the 

places they hang out without technology. Paulos et al. point out that people become 

familiar with other human beings, referred to as “Familiar Strangers”; they come 

across during daily routines without having a verbal communication. Familiar 

strangers are often used as landmarks in mental mappings of cities. These human 

marking contribute to people’s daily social life. “Socio metric stars”, as they are 

referred to, are unique to each individual. For example, a person taking a certain bus 

leaving a bus station at a certain time starts noticing other people who follow the 

same routine, yet they do no spot each other all the time. In order to prove the fact 

that they could be consider as assets that gives meaning to the place, Paulos et al. 

mention that people have given them names and also storylines and most importantly 

this imaginary relationship goes hand in hand with the place. 

Place and space are commonly used in sociology to describe an environment and 

its relationships. Some researchers have attempted to identify them differently and 

hence there is much effort has gone to differentiate elements and to come up with a 

naming convention for place and space. Harrison and Dourish [7] compare space and 

place, arguing that place has a social value which is built around its visitors, 
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behaviours, traditions as well as the architectural structure of the physically bound 

locale. Hence, the place referred to in term “Third place” extends far beyond the 

special boundaries that enclose it. Third place, after the first place of home; and the 

second place of the office, has been an essential part of the urban social life style. 

There are contradicting theories with reference to this terminology but this thesis 

differentiates space and place as mentioned above. Places offer a socializing heaven 

for its visitors where they can spend time relaxed and balance the pressure in life 

among the realms of the home, work and the third place. It is described by Oldenburg 

[1] as a place that can be appropriated by visitors as it is as their own and unique 

aspect of the third place is that it is always taken for granted and not noticed by its 

users. The restorative potential of the third place is described by Rosenbaum [8] as 

the core setting of the informal life and identified as a very important part of the 

social and psychological life. Third places, despite being described as places away 

from home and work, Oldenburg argues that most places have failed to abide by their 

traditional usage of being  a socializing heavens. This is mainly due to the shift of the 

focus to their primary focus of being places of business. Some contemporary spaces 

which we identify as third places are mostly commercial settings built around coffee 

houses and similar places should transcend the commercial benefits in order for the 

place to be supporting a “feel good” relationship among its visitors. Moreover, as 

most modern societies recognize the importance of places such as public pools, gyms 

and fitness and health related institutions, they are taking over most of the usual third 

places. Yet, traditional third places need to revamp the architectural space and its 

social aspect so that it benefits both the business and the urban social landscape. It 

necessarily assists the business as third places attract people and they were bound by 

an imaginary contract to visit the place which was addressed as the “place 

attachment”. 

According to Corcoran [9], sense of place is a very “slippery term” which is very 

difficult to define. Sense of place is caused by sedimented memories and sentiments 

that are associated with traditions identified with a special location. The influences of 

modernity have undermined the special cultural relationship by introducing mobility 

and ubiquitous technologies which, as Corcoran quotes from other researches, has 

weakened the symbolic quality of the place. This is resulted due to the fact that 

recognising being disconnected from the office and home routines as a drawback and 

using ubiquitous computing to bridge this gap. These added features enhance the 

office experience but it removes the social third place from its visitors which 

originally was a get away from the first and the second place. Hence the quality of 

place has diminished and so called technological advanced mobility and other 

modern forces have resulted in ‘placelessness’ contemporary societies, which may 

have been the reason for cities to be regarded as “lonely places” by some researchers. 

The damage inflicted by the technology is that people do not have the shared history 

or the collective memory. In studying endangered “Third place”, the social traits that 

create the sense of locus around a third place are studied next. 

According to Oldenburg [1], inclusively sociable and easily accessible places all 

share a set of common social traits which mostly influence how conversations and 

communication within the place should emerge and be maintained. One of the most 

important characteristic is pure sociability. It refers to being able to participate in a 

conversation without one of the participants being dominant for a long time. 

Conversations evolve so that every participant contributes to the conversation and 
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everyone around feels being a part of the conversation. In daily life at work or even 

in households’ roles of people are defined by formal or informal rules. Contributions 

to common household conversations are also predefined and they are defined based 

on the roles they assume at first and second places. Third places are expected to be 

the escape from the assumed role of a person in daily hectic life. When the 

democratic nature is not present in a social situation, for one it can be more than ideal 

where for others it can be less than adequate. This leads some to feel better where 

narcissism prevails. Oldenburg refers to the contemporary era as the age of 

narcissism where people spend much time looking to discover themselves, leaving 

requirement of socializing unfulfilled. Pure sociability is the notion of group of 

people having conversation without anyone being the conductor or the dominating 

figure; Conversations based on collective experiences moves group further away 

from the “Me Society”. The resulting place setting is a one that people visit to 

participate as equal stakeholders of the conversation, opposed to listening to a 

monologue by someone. Such experiences can be referred to as pure democratic one 

where users need to a part of a conversation is always satisfied. This aspect of the 

third place relates to the “form” of the setting and the next aspect is the addresses the 

content of the conversation. 

Non-discursive symbolism is the other main characteristic of a third place. Non- 

discursive symbolism addresses “conversation content of an ideal third place”. The 

fact that distinguishes the content of third place conversations from the content of 

conversations in other places is that they tend to be spiritual and less in information 

value based on facts including contractual or social obligations. The quality of the 

conversation is purely measured not based on the knowledge of an individual but on 

the knowledge about an individual. It is also less about daily issues one faces but 

these conversations offer its participants a sense of belongingness. Non-discursive 

symbolism offers an individual an identity. Oldenburg quotes other authors to 

indicate non-discursive symbolism as an endangered style of conversation hence 

losing locations such conversations has led to the loss of identity of individuals. 

The arrival of web 2.0 [10] revolutionized the way people perceive internet. Static 

content was replaced by dynamic content and the web became interactive where 

general public could contribute to it. In an attempt to bring the improved experiences 

of web 2.0 to outdoors, research has been carried out around applications such as 

mobile blogging [11]. Despite having positive results such applications confine 

people with in the technology and interaction is limited so that person is looking at 

the mobile screen with the assistance of the technology. Factors such as this have 

made the computer an anti-catalyst for healthy meaningful human relationships in 

public places. Recent HCI and sociology research have addressed this issue, 

attempting to find new means to recreate and ignite serendipitous conversations 

amongst urbanities who are strangers to each other. Technologies are revamped to 

attract people to socialize outdoors away from the boundaries of homes and work 

places, creating opportunities that were once threatened to become extinct. In the 

same way web 2.0 has impacted the way people interact online. It has also has 

improved the knowhow of the general public on human computer interaction. Hence, 

tangible technological elements deployed in public surroundings combined with 

wireless technologies can easily revolutionize the process of people getting to know 

each other in public places. The evolution of mobile blogging presented by Hansen et 
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al. [12] is an example. The major design issue of this type of applications is to find 

the most appropriate way to adopt the technology to suit the place. 

 

 

 

 

 

The key factor in achieving this goal is to identify urban public places, their 

diversity in space and using the unique qualities of the places as opportunities. The 

study of Kjeldskov and Paay [13] of the Federation Square in Brisbane points out the 

ways that the architecture of public places influences to enable, challenge and 

sometimes hinders social interactions. The research illustrates the ways that 

researches need to understand how the technology should be deployed in order to 

avoid or hindrances, encouraging people notice the ambiance in such a way that the 

social contracts are intact. Oldenburg’s third places existed in pubs, taverns, cafes. In 

the modern society they exist in public gyms, swimming pools, cafes and music 

clubs where people have reinvented socializing to fit their daily routines. The 

intention of this thesis is to use the emerging practices of general public to invoke 

spontaneous face to face, or as better phrased, shoulder to shoulder interactions 

amongst strangers or friends. 

2.2. Digital Image Sharing 

From the time of old film cameras, simple photo albums to digital image albums 

reside on internet sphere have served a single purpose amongst public. Almost all the 

traditions and practices evolved around printed photos viewing, sharing and social 

practices that has grown among people has transformed in to similar practices in the 

digital world. Hence, research on digital image sharing begins with printed image 

sharing practices. In her paper on “collocated photo sharing storytelling and the 

performance of self”, Nancy A Van House mentions the social value of personal 

photos [14]. There are many aspects to photo taking, especially personal photo 

taking. Prime focus of the thesis follows the same theory. Personal images are of 

incidents that one believes to be important. They are saved with a narrative, which is 

very significant to the teller at a point the photo is shared in a social context. 

Acceptance and appreciation of the narrative is a very important part in expressing 

and remembering relationships. Activities around those images assist maintaining 

relationships with in the stakeholders of images. In old days where printed photos 

hang on the walls of houses in personal sphere they strengthened household 

relationships. In today’s digital world, sharing digital content has moved to the 

urban 
space 

Recreational Hangout (Cafe, 
Pub...) 

Fast moving (Bus stop, Train 
stop,Streets...) 

Temparary stationary 
(Parks,Museums, 

Theaters,Library..) 

Slow moving (Super Markets) 

Figure 1. Spaces in urban landscape. 
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public sphere and location is not a barrier. What remains unchanged is being 

accepted by the group of peers of colleagues by sharing content needs. Hence the 

practise should be supported for the quality of place to be preserved. Van House 

presents three aspects for emerging practices in collocated image sharing Modern 

trends in digital cameras, mobiles displays mobile computing and other technologies. 

 

1. People take more photos with digital means for obvious reasons.  

2. Digital Images are more ubiquitous than old printed photos.  

3. In the digital world boundary between public and private, yours and mine are 

changing.  

 

Sharing mostly mundane images on daily laughter or unexpected events has 

become cheaper and the technology is fingers length away. Cameras and storage has 

become as close to being wearables with wristwatches equipped with cameras. 

Ubiquitous images have two aspects to it. Firstly, photo taking has become 

ubiquitous as the mobile camera is being extensively and photo sharing has become 

ubiquitous due to the social networking. Cheap means for connectivity is the one 

factor that decides how often theses ubiquitous interactions take place and this is 

abundantly available in modern cities. Image taking and sharing has blurred the 

perceived privacy levels of most of the general public and in young generations only 

a handful are extreme sceptic about the privacy, yet the content created stays the 

same and circles that they’ve being shared has changed over time.  

Nancy A.Van House’s study presents evolution of co present image viewing and 

sharing practices over time period starting from early social networking era, to a near 

present. From having a network is a fantasy to a period where having an online 

presence is a norm. Technology has had a huge impact on all aspects of image 

sharing. It includes picture taking, viewing, sharing and storing, collocated as well as 

remote image viewing and sharing. HCI researcher’s attempt to introduce various 

viewing experience of co-present sharing has revolutionised by improvement of 

devices portability. Without sophisticated settings or equipment, by using laptops 

around the fireplace in the domestic environment is usual urban family activity. 

While viewing images in personal settings in the privacy of themselves is one of 

most common occurrences, there are other unusual incidents which encourage social 

scientists to study and experiment image sharing practices in public places. A 

random user who shows images from a laptop at an airport to a stranger is one such 

example. One of the implications of Van House’s paper is screen resolution, screen 

size, browsability and being able to manipulate with ease has attracted users to 

engage in multimedia content sharing in much verity of contexts. One example 

indicating the dissolution of the rigid barriers between public and private is 

comparison two researches done five years apart carried out in Japan and in Korea in 

2003 and 2007 respectively indicate that usage practices of sharing images are 

changing. Though reasoning is not explicitly mentioned it could be argued that it is 

due to the advanced experience with the above-mentioned improvement.  
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Much of the transformation has occurred due to the transformation of the 

computer as a ubiquitous and effective communication device. Personal computers, 

especially laptops, internet tablets hold high quality personal media and it is one of 

the causes of images being more ubiquitous over time. Meaningful social 

communication is naturally effortless, most importantly nonverbal and happens 

through shared experiences.  Having such content is made possible by the advent of 

such device equipped with high quality cameras as researchers always pointed out. 

Research on image sharing reveals that emotional connections or affective 

awareness; exist in family members due to the effortless nature of the activities and 

lower bar for communication barriers [15]. With reference to digital technologies 

photography and sharing, observations discuss three aspects of digital image making. 

As already mentioned in an earlier section this research agrees with Van House’s 

observations and they are increased number of images taken, increased availability 

and blurring of the way public and private difference.  We argue they have 

influenced collocated sharing immensely over the past decade after the advent of 

various social networking websites such as Facebook, Instagram. Emerging practices 

and analysis provides perspective for this thesis to use image sharing as a facilitator 

for creating and sustaining communities based on initial nonverbal communications 

and converting them over to verbal face to face communications over time. In order 

for this to take place, it is required to identify the dynamics of image sharing with in 

groups. Quoting from theorists, Van House attempts to extrapolate some of the 

findings from the family photography to social groups.  Social aspects of image 

digital image making and sharing according to Van House are three folds.  

 

 

1. Define the nature and boundaries of the group identify its members,  

2. Both reinforce and enact the group’s cohesion and self-concept  

3. Communicate that to new comers and outsiders 

Figure 2. Affective Awareness in KAN-G. 
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Though definitions of the boundaries are not clear, it is an obvious fact that a 

particular group is bound to be interested in certain type of photographs. One 

example is wild life photography clubs where the liking of wild life photography 

brings a community together. With regard to the social photographing of life events 

and daily incidents it is similar. Identifying intensions of sharing creates social 

groups with subtle differences and the unspoken bound created by the shared image 

constitutes the self-concept in the community one wishes to create a self-identity. 

Any new comer to a group joins the group due to the common interests and should 

abide by the social traits. Though this is not influenced upon one but this 

understanding is implied by joining and contributing to a group. 

Further analysing the social photography, Social photography is a collective 

effort. Van House refers to this as “Offloading memories to images to ensure 

memoires last” which implies that images carry a certain narrative from the moment 

it is taken. Tim Kindberg [16] presents two purposes of group photography in his 

paper on Camera Phone usage. First is “Mutual experience”. That is what enhances 

the current moment hence a memento to be saved for future. Second aspect is Absent 

Friends or Family, which means the photo, is taken for someone who is missing the 

current happening. Memories and their narratives represent the story telling aspect of 

collocated image viewing.  Ryan Y Sit[17] et al. use online digital image as 

conversational anchors which is another aspect of image sharing. His research is not 

necessarily focused on collocated sharing but it is focused on online system. Using 

an implementation JussPress, similar to KAN-G, the topic of research is on 

anchoring conversations amongst publishers and viewers.  Jusspress is an online 

photo sharing website centred on conversations between photographers, and visitors.  

Two important observations this research offer are with regard to conversations 

across multiple photos and conversations around organizing photos. Photos that are 

mostly conversed on  are recently taken as well as subject of the photo has been 

interesting are key features but one of the conclusions of this result is that 

asynchronous communications taking place amongst strangers in public forums. 

Most of the digital images shared today are taken from mobile devices. Mobile 

image sharing, popular amongst young and adults alike, potential it has to bring 

people together is subject to multiple research areas. Mobishare [18] is one of the 

earliest applications that use mobile images for image sharing. It is an attempt to 

promote image sharing based social activities such as encourage participants to 

engage in conversations by combining and comparing images. This is a similar 

technique to the one used by Facebook, Twitter, Instagram and like, who presently 

dominates WWW realm, to create conversations around images. Mobishare 

demonstrates pre-Facebook influences by focusing on sharing taking place amongst 

known people and provide means for controlled access. In this application the using 

of the mobile client provides developers with opportunity to design a different 

experience to image gallery that is present in the mobile device. Leonard M Ah Kun 

and Garry Marsden [19] take research in to different path inducing collocated 

interactions. Mobile display is used as the main means of displaying images. 

Sessions control and display control is implemented subjected to a user test with 

three implemented mechanisms. In controlled setting where a person has control over 

a certain period of time it was observed that partakers have spent time on sharing 

images. Yet Ad hoc mod of the testing reveals that it was the most enjoyable of the 
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other sharing methods even though it is found to be chaotic. Observations suggest 

that the users started teasing each other rather than discussing images.  

We argue that one of the main reasons people seek for better cameras today and 

the sole reason to mobile device producers claim to have their mobiles equipped with 

the best camera in the market is, due to image sharing becoming such a phenomenon 

in the social networking. Comparing research by Okabe and Ito (2003) vs Hjorth 

(2007) Van House indicates clear improvement of image sharing practices over time. 

As once mentioned Van house use this to indicate the dangers of generalising 

practices of image sharing but we credit this to public coming to terms with image 

sharing as a regular practice. In 2005 in an era where social networking is not as 

popular as today, mobile camera usage research finds trends of modern social 

networking. Tim Kindberg’s et al. taxonomy created from the data collected 

mentions that four percent of the photos taken are to be mutual tasks and eight 

percent of the photos are for the purpose of remote tasks. Mutual tasks are defined as 

the once to be shared with people in the moment or later and remote tasks are the 

once to the shared with remote family. Both of this categories fit in to our “Share-

Ready” images category. Hence, we can safely assume that some portion of those 

who has a mobile device with a camera is prepared to share their image for 

socialising and once they see an opportunity, justifying our previous assumption to 

use image sharing as the focus and the shared content for an application that supports 

socialising.  

Activates carried out involving image sharing are numerous. A group of friends 

browsing and viewing photos from a past event co-located or networked, 

synchronous or asynchronous,   creating albums are some of the most popular once. 

One of our design goals is designing the system in such a way that arranging photos 

is the core collaborative activity of the application. This is one of the habits that are 

disappearing from the modern practices due to the sole reason that mobile 

applications and camera applications already provide means for arranging them 

chronological order. But it is not uncommon for someone to have to browse through 

all the past images to find the best photos to create photo as a birth day gift; Or to 

frame a photo on behalf of a friend who is moving away. This is one of the main 

activities amongst other traditional image related activities that this thesis focuses on. 

As a collaborative social practice shared image being personal as well as  being 

”Share-Ready” is important so that the context can be as close as to place setting 

where people exchange gossip around a card games and checker boards of small 

towns in southern USA, which was the basis for a third place. Lisa Gyle mentions 

three reasons for people to use mobile images in her paper [20].These are 

implications of Tim Kindeberg’s research as well even though they are re-articulated 

by Lisa in her paper. 

1. Constructing personal and group Memory. 

2. Creating and maintaining social relationships. 

3. Self-Expression and self-Presentation. 

 

Implications of the research by Tim Kindeberg et al. provide a descriptive list of 

camera phone usages that directly related to the topic of this thesis. Other than 

commonsensical and obvious usages of insitu displays in terms of image sharing 

social activities presented by Tim and his team provide the set of reasoning for photo 
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sharing and we anticipate user activities based on these reasoning. List includes tasks 

such as “connecting absent people”, “visual evident for an event” or “Personal 

reflection”. These are the design goals of application designer in order to implement 

a successful image sharing system. They will be further discussed in the final part 

(Design space) of this chapter. Further, authors mention the requirements to change 

the current practices of interactive system design due to their short comings, taking 

increasing mobile camera usage and improved ubiquitous technologies in to 

consideration. Even though not directly related mobile cameras, Table top sharing of 

images is very good example of new trends of such practices. Blue table [21] 

addresses the device - table interaction and the technological aspects of such systems. 

There are many social aspects of such system as they need to be specific setting such 

as the one discussed by Trend Apted et al.[22] . Fine tuning image related 

interactions for the selected demography is clearly mentioned in the research as 

demography of the research is elderly. By combining selected few of these aspects 

creating a setting similar setting at a third place for much younger demography is 

discussed in this thesis, but it is not motivated to fine tune for a specific user. 

2.3. Situated Displays and Co-located Socializing in Public Places 

Multimedia content sharing has been a popular topic over the years in commercial 

and in research arenas. There are ample amount of work done on digital and non-

digital content sharing. This section discusses some of contemporary and empirical 

studies carried out and applications that had implemented. In following paragraphs, 

few applications that support socializing through technologically mediated content 

sharing are discussed. In the final part of this section discusses the large interactive 

displays, their impact on enabling social activities. 

Digitally mediated social activities are researched using place settings with large 

contrast. Most application developers equipped these setting with  GUIs in the form 

of a display where as Some opted for different form of interactive medium. Carolina 

Briones and her colleague’s urban LED carpet’s UI [23] is an interactive floor which 

is a good example for alternative UI. There are universal requirements for mediums 

that are used as interactive interface regardless of the form of the interactive 

interface. Hence some of their observations on behaviours of people around an 

installation are valid for any other implementation. Five points presented as 

observations presents rough check list for application developers. 

 

1. Curiosity: Exploiting the natural course nature of human beings. Once 

presented with a proper opportunity to be curious, drawing enough attention 

is the key. 

2. Awareness of the experience: Observers define the application and its uses 

according to their understanding of the system. Urban carpet had referred to 

as a dancing carpet. 

3. Engagement: Initial litmus test of a user. If the expected experience is within 

the comfort level user may engage with it. Researchers mentioned that users 

may observe those who engaged and immersed which is the next step of the 

usage. 

4. Immerse: depending on the learning curve of the application and the user 

understanding 
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5. A Socializing platform: People commenting on the application based on their 

experience. 

 

In modern urban space general public tries to be recognized in physical public 

sphere, as well as in the virtual public sphere we know as WWW. Socializing in 

public sphere has many aspects to it. Urban carpet, if considered as a deployment for 

socializing purposes as the authors claim, it addresses single aspect, which is 

familiarize people with each other in a public setting. Despite not being in direct 

relevance, above mentioned aspect is the essence of any socializing public setting. 

One important aspect of applications considered in this thesis is, enabling 

serendipitous interactions in the urban settings. Specially using large public displays 

has uncovered array of possibilities for urban HCI researchers resulting an increase 

of using situated displays to support collocated social activities in public and semi-

public places.  

Dynamo[24]  is a multiuser interactive communal surface is designed for such 

purposes developed by Shahram Izadi1 et al. Application is designed to be able to be 

used by open end users, hence referred to as a communal display. Application is 

expected to be useful whenever its users are away from normal networks. Nature of 

the interactions between people is meant to be shoulder to shoulder. Main purposes 

of the display are data display and provide visual assistance to exchange content. 

Dynamo consists of display that can be set up horizontally and vertically. This makes 

it possible to have a meeting-like setting around a wall as well as have the meeting 

around a table, which makes the setting more convenient to deploy. Content is 

inserted from USB sticks and interactions are through computer like setting where 

there are wireless mice and keyboards. Setting is assumed isolated from the web; 

hence content should be physically inserted to the system. Shared display of Dynamo 

is depicted on Figure 2. 

As figure 3 indicates single shared display is divided in to sub spaces to create 

subgroups within a group. One of the main design decisions to make “The Dynamo” 

truly communal is to support wide variety of contents such as images, documents, 

presentations as well as video, audio files. Another aspect of the application is the 

ability to create content for someone else to pick up later. This enables 

“asynchronous collocated communication”. Despite above mentioned social aspects 

nature of the place setting and the interactions enabled by the setting assume prior 

knowledge of each other. By applying observed behavioural patterns from the urban 

LED carpet, where when total strangers would keep their distance authors does not 

discuss how this application would work in a setting when all are total strangers. 

The Dynamo application setting is more similar to shared notes application 

presented by Saul Greenberg et al. [25] where there is a community with pre 

introduced people. Place setting of the application is an office space and both 

applications functionality is document sharing. With regard to the public communal 

aspect, one major drawback of the Dynamo setting is using computer mouse and 

keyboard as interaction mediums which make it similar to office space. In Shared 

notes it uses PDAs as personal artefact a ubiquitous interactive device and notes can 

be moved from personal to public. Dynamo requires plugging USB sticks and 

Wireless communication is not a part of the communication mediums. Due to these 

reasons general modern public may not find it natural to use dynamo over shared 

notes in modern public or semi-public urban places. Analysing user test observations 
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authors mention that initially participants spent some time to learn interactions. 

Despite this, as any social application, more time users spent using the applications 

social protocols had established. There are some elements that set Dynamo display 

apart from other displays. Users are able to create their own space on the display and 

they are able to add and remove users to and from their spaces. “Asynchronous 

communication” is not the ideal implementation for a social communal display based 

applications. Most important feature of the Dynamo is users are able to maintain an 

identity during a session for the rest of the users to see. This is not just a name and an 

image but the content he or share defines the person for the situated display users. 

This is the concept of enable socializing by “Encouraging Homogeneity” [26] in 

public places. 

 

  

BlueBoard [27], an implementation by Daniel M Russel et al., is a similar 

implementation in many aspects to dynamo. It uses more modern hardware in the 

system. Touch screen plasma display enables true shoulder to shoulder interaction. 

Similar to the “palette” element in Dynamo, Blueboard introduces the p-icon and 

participants are required to log in by swiping a login card. Considering differences in 

usage patterns, the BlueBoard is intended for both very fast personal use, and for 

small group collaborative use. Collaborative use of displays and personal images is 

one the main focuses of this thesis which designers of “Bluebord” also had focused. 

Enticing an individual to use the application, fast access and the feeling of preserved 

privacy is important which BlueBoard clearly ahead of Dynamo. Some of the 

insights on social translucence presented by Thomas Erickson and Wendy A. 

Kellogg in their paper are also presented in the observations by BlueBoard Authors. 

Social norms of making private information public are not able to define merely by 

single installation. Thomas Erickson and Wendy A. Kollegg [28] argues that social 

translucent systems has three properties 

 

Figure 3. Dynamo GUI. 
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1. Visibility 

2. Awareness  

3. Accountability  

 

These are the key factors that decide interactions around social setting. These 

properties are visible in observations of collocated synchronous face-to-face 

communication in implementations. First aspect is referred to as “Noticing the 

display” by Peter Peltonen et al. [29]in their City wall implementation and also better 

termed by Elizabeth F Churchill et al. [30] as “Peripheral noticing”. This is same as 

Dynamo implementers’ first engagement pattern, which is “curiosity”.  In 

transposing these terms to social settings, it is not just the peripheral device being 

noticed but the as in the LED carpet observers notice the complete system of people, 

device and interactions which leads to “social learning”. Social learning process 

converts “observer” to a “user”. It is directly related to the second aspect 

“awareness”. In BlueBoard concept of role for the partaker in an interactive social 

activity is put forward as “Who is in charge?” Interestingly enough they submit the 

observation that there is no clear leader in some sessions which resonates the notion 

of “pure sociability”. Rest of the observations regarding the behavioural etiquette are 

based on the accountability. Important aspect of etiquette of collocated synchronous 

communication is according to “I know that you know that I know you”. 

Observations  on  learning to work together and reaching for objects on a touch 

screen display  across someone else’s close comfort zones, sharing same objects and 

moving to a public session where someone else has started are all belong to this 

category.  

Community collage [31][32], co-collage is a third place based deployment for 

pure socializing purposes. It is a place setting based on a situated display and social 

networking for specific social group which comprises of generic set of users at a 

Figure 4. Co-Collage GUI. 
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specific social setting. Co-Collage consists of online profiles, machine readable 

loyalty cards and large computer display and it links elements from people’s profiles. 

Similar to BlueBoard, Co-Collage requires users to log in or check in using a 

machine readable card, or from the web site. It is one elements of the identity that a 

user creates which includes an online profile that consists of bio data information. 

Visibility of content is provided via the large display set up over the bar ins. 

Dynamic nature of the display is an indicator of the interactive nature of the display. 

For an experienced social network user 3D spanning and chronologically ordered 

images and messages could be intuitive to understand the interactions.  

 

 

SocS [33] is similar application to Co-Collage. An ambient display showing 

public content of users visiting a public location, such as a shopping mall, is common 

denominator of both the systems. One of the differences of applications is the way 

that users share content. SocS make use of the public contents user shared in other 

social networks. In all the applications we discussed so far SocS is the only 

application that does not require content sharing with in the application on the place 

setting which takes sharing activity a part of the interaction. Rather than provoking 

direct face to face communication it provides mean for IM to people from the mobile 

client.  Assumption of both the applications is that this initial communications will 

lead to more fruitful face to face interactions and at the end to place based 

community or making people talk to each other based on public profiles. Both 

applications make a good use case for using similar systems for public place based 

businesses and Co-Collage is deployed at a place of business.  

Instant places [34] provide useful insights towards actions and reactions from 

users at a public third place based deployments. Research question and its findings 

reveal actions and reactions of users to actuator from the digital surrounding at a 

third place. The way Bluetooth is used under normal circumstances gives researchers 

to categorize interactions in to two groups. Implicit or involuntary interaction and 

explicit interaction which are reactions to the implicit interactions are these 

categories. Compared to message based communication of Co-Collage and SocS 

simplicity of using Bluetooth and is a distinguishing factor. As opposing to use 

RFID/ loyalty card augmented with mobile or web client to indicate the identity 

Presence of Bluetooth is the once single technological aspect this is visible to the 

user. Public situated social software that supported spontaneous meetings needs to 

take the locations culture and the factors that bring participants together are purely 

Figure 5: 1. SocS GUI.                                       2. Instant Places. 

 



21 
 

circumstantial. In research software such as instant places Bluetooth can be a viable 

option, yet in reality it translates to the fact that public social interactive software 

should supports as many fluid interactions as much as possible. Instant places show 

that technology is adopted and had created conversations spontaneously. There are 

many reasons that can cause such behaviours. Firstly the place lets the customer 

know that he is being noticed. This can be intimidating for users those who are 

concerned about the privacy, but as the young generations are used to online social 

activities this is interesting and provokes their need to take part in public interaction. 

One major aspect of community based online forums success is the ability e to 

communicate in an asynchronous manner. It is a feature in public forums in virtual 

realm where people send emails leave questions for others expecting an answer 

whenever it is more convenient for them. In virtual realm, asynchronous messaging 

based communications help to connect people on different time zones or different 

time schedules and to bring people together those who were not able communicate 

with out the technology. Regarding to display’s situatedness is barrier for people 

present in different times at the same place to communicate. Most of the applications 

we discussed above do not address this aspect in depth. Research on this area has 

revealed that when the opportunity is presented, people always leave messages for 

others in public places. Findings of Elizabeth Churchill et al. [35] of the cafe 

instalment, plasma poster network [36][37][38] provide some insightful examples. 

Notification collage [39] provides similar aspects to Plasma posters network. 

“Notification collage” is an implementation, which supports distributed as well as 

collocated synchronous and asynchronous communication. Observations of 

notification collage are not positive towards collocated aspect of large display based 

applications. Though it is accepted by remote users, this is due to interactions that are 

inherent to the system design. Findings of Instant places indicate that simpler 

interactions had been successful in settings that are more public. Socializing, despite 

being most indulged activity, some places enables socializing more than some other. 

Local cafés, pubs provide an environment that encourages meeting new people. It is 

a place of business and the nature of business expect the place to be pleasant. 

Contrasting to the rapid pace set by urbanities and their daily routines these places 

offer comparatively slow place settings. This should have been factor in as a design 

decision to some of the community based settings we discussed above.  

In our research of empirical studies one of our findings is the mobile device 

content is not used in many large public display based public settings. Images are 

used from the internet rather than letting users upload and down load. In Dynamo, 

users share content right from the USB sticks. There are applications such as Kimono 

[40] by Albert Huang et al., which the research is built around information 

transferring from large displays located at slightly faster moving locations also not 

intended necessarily for socializing activities. Ways in which content could be 

transferred from mobiles to other devices has become much easier and the storage 

capacity has increased to give people much higher choice. By combining aspects and 

findings of Dynamo, SocS and Instant places, this thesis intends to research if it 

would be possible to enhance the social experience at urban third places. 
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2.4. Design Space for Co-located Image Sharing Using a Situated Display 

In this section, we provide a rational for a design of a place setting that acts as a 

conduit for communication and productive social activities around a situated display. 

In this thesis, we exploit the impact that image sharing has had in the internet based 

and mobile phone based applications. In addition, we exploit social protocols that 

exist around image sharing to attract users towards situated display at a third place. 

As we have discussed earlier in this chapter, main requirement of an ideal third place 

are Non discursive symbolism and pure sociability. Both aspects highlight the 

importance for means of communication. Rational for the proposed setting is 

presented using the taxonomies laid out by Alan Dix et al. [41]. We analyse our 

design space based on following themes. 

 

1. Supporting collaborative activities 

2. Productive communication 

3. Establish social identity for one self.  

2.4.1 Synchronous and asynchronous communication 

Time / Space matrix in the figure 6 plots the same place / distributed / synchronous / 

asynchronous communication between public displays and private devices. Subject 

of our thesis is based on uploading and downloading images from personal space to 

public sphere, tagging them in a shared session or by co located private device users   

as well as collaborative content creation related activities. Hence we refer the 

interactions as strongly coupled interactions between co-located devices. In the 

figure, a situation where a collocated group of people working together, 

communicating with each other at the same time is depicted by the left upper corner. 

On the other side of the spectrum, a group of people sitting at their personal 

computers at home communicating via a cloud service collaborating to create a 

document is depicted on the bottom right side of the diagram.  

This thesis also research on colleagues or strangers sharing images from personal 

devices and using a public large touch screen display to create digital collages. 

Equivalent place settings in contemporary research topics are people playing pong on 

Blinkenlights [42][43] , or people spray painting a building using mobispray [44]. 

Synchronous co located interactions that take place do not a last beyond the period of 

the activity for a third party to experience the event which indicates that those 

settings are depend on synchronous communication. However, this interaction makes 

the initial introductions amongst par-takers and distinguishes familiar strangers from 

the crowd. Documenting the happening and the outcome is paramount and once 

recorded it creates a similar situation to children recognizing code names recorded in 

gaming machines at a gaming centre, figuring out the top scorers and higher scores 

and try to beat those scores even though they have never met the record holders in 

person. Missing element from such a setting is proper means to make initial 

introductions and to send introductory messages beyond the co-located setting. In 

some of the modern games sending torments achieves this purpose. Posting messages 

for longer time is one way to cater for this requirement.  As mentioned in the paper 

on Notification collage providing means for large array of media publishing has not 

been successful. However, the success of Instant places indicates that simpler 
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interactions occur more successfully. As oppose to Notification Collage, Instant 

places is more embraced by people and has been fruitful to entice people to be 

involved in explicit communication. 

 

 

 Same time / Synchronous Different Time/ 

Asynchronous 

Same place / Local 

People Interacting around 

a insitu display at the same 

time 

People use a insitu display 

to discuss public issues  

Different Place/ Remote 

People use a network of 

displays playing pong 

People use network of 

displays as a discussion 

forum 

Figure 6 : Time space analysis of communication around situated displays 

 

Implementation intend to develop  as the pilot in thesis is hardly the first attempt 

to use large touch screen displays and personal content to entice people to socialize 

at public places. Co-collage and eye-Canvas are only a couple which we have studied 

for the research of this thesis. They have revealed useful findings for us to be used as 

guidelines. Co-collage’s ambiance nature of the display and lack of focus on mobile 

devices is a major drawback for insitu interactions. Logging in to a laptop at a public 

setting is not the ideal activity and usage of a loyalty card is cumbersome when 

considered the number of cards a person has to carry if there are several places that a 

person will visit. By combining the personal media sharing aspect of co-collage 

along with the interactive nature of eye-canvas and incorporating personal mobile 

devices with the setting it is possible to create a simple, robust setting that extends 

the collocated social collaborative activities beyond the synchronous activities 

towards asynchronous communications. This is the topic of the next section. 

2.4.2 Public Display, Private Device Relationship  

Second design concern is personal devices and public display relationship. Third 

places are essentially public places. Hence, display can be a part of ambiance when 

users are not around or one or more users may use it. This is depicted in the “CSCW 

& meeting support” in the first diagram of the taxonomy in figure 7.  In the single 

place setting discussed in the previous section, there are two distinguished situations 

depending on the presence of audience. “Presentation like” setting with or without an 

audience is the first and the second is the interactive session with users interacting 

with each other in close proximity with or without audience. In the first, there are no 

explicit interactions, but interactions in the second option need to be better 

understood to decide the size of the display. Relationship between the size of the 

display and the number of people is analysed in to taxonomy by Alan Dix [45]. 

According the taxonomy of the eco systems, we recognize our design space in one-

few and few-few categories which cover Foot, yard scale eco systems. Display and 

user interactions range from pong interaction of the Blinkenlights to touch screen 
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Display 

Input Device 

 

Public 

 

Group 

 

Individual 

 

Not Many Applications due to lack of public input 

devices 

CSCW & 

meeting support 
Single user single display 

systems 

Art and fun 

Focus Public disply - 

private devices 

Figure 7.  Device display relationship. 

close proximity interactions such as in CityWall. In order to determine the size of the 

display that encourages face-to-face interactions the most at a pure sociable place we 

use following table to compare size of the displays to size of the audience. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.3 People Display Interactions 

Ecosystem around the display comprises of several types of users. In this section, we 

focus on Figure 9 and figure 8. Functionality implemented as features of a display 

part of the application depends primarily on presence of audience. Also it depends on 

the location of the place setting as depicted in figure 9.  In a moving space in urban 

environment, not everyone is able to afford to spend time. One major reason is 

regular, daily activities take precedence and inflicts time constraints on social 

activities or it could be social awkwardness holding people back form engaging. This 

creates a spectrum ranging from interactive users to passer-by’s where the fluid 

middle is filled with by standers and semi interactive users depending on the 

engagement level.  

In order to entice people to use a large display at public place, applications should 

be designed to cater for those people who have couple of seconds to spare. In 

addition, such applications could be used by another person who has about half an 

hour for his bus to arrive. Interactions should be very simple and intuitive such as 

pressing a single button to understand the functionality of display as well as a 

capability to maintain a fully interactive session where a person uploads images from 

a mobile device to share images. For this reason, we argue that following four modes 

of a public display should be employed for a successful implementation. They are as 

follows. 

 

1. In an interactive session software supports collaborative activities between 

groups of people. It is also possible that only a single person operating the 

display by experimenting with it for a short period of time. Both these 

interactions fulfil two important aspects of public place display person 
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relationship.  Hence, supporting both the single and multi-user interactions 

simultaneously is a necessity In achieving this interactive sessions should not 

expect to multiple users to present in order to initiate and to operate a session 
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By standers 
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1 

Individual multi-display Public/ Individual 

conflicts 
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”Display” 

Figure 8. Taxonomy of ecosystem scales 

 

2. Users are able to access the display with ease at any given time without 

interrupting any existing session. Size of the display and placement of the 

display are the decisive factors to the number of users to a session. Figure 9 

elaborates this relationship. In a yard scale touch screen display the number 

of users that are able to use the display simultaneously without any 

discomfort are limited to maximum of three or four. It also imposes 

limitations on visibility but a yard scale display is fully capable of supporting 

a perch scale ecosystem. This also means that the interaction may or may not 

be visible to the rest of the place but participants of the session are visible to 

the rest of the place. In designing the application it is important to take the 

visibility factor in to account. 
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Figure 9 : Taxonomy For Eco System scales [45] 
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3. Figure 10 depicts an active session at a public location. There are several 

types of users; there are people browsing through the content, there are 

people noticing the display and some people using the display and there are 

some others who just passing by the setting.  Apart from the session without 

any user all the other sessions are depicted in the image shown in figure 10. 

Display consists of content that is interactive at the same time providing 

content that is broadcast-able to by standards. In the point of view of by 

standards they do not only watch the display but also the interactions of the 

close users making them a part of the display.  In this session most important 

users are by-standers and passer-by's as some of them are the target groups to 

use the display. They are the users who wish to approach the display, which 

creates conflicts among its prospective users. These situations are expected to 

guide its users to create set of ethics and relationships around the use of the 

display. For this, we consider motivations given in the Citywall paper.   

4. Last aspect of public displays to discuss is the ambient display session. In the 

diagram in figure seven  top raw denotes the mode that represent the 

ambient mode. Visibility to everyone in closer vicinity is the most important 

factor for an ambient display. Even when users are not present ambient 

displays cannot be switched off and also it is the use case for the display it 

must employ use of the sensors to identify closing users to indicate the 

interactive nature of the application. Implemented in SocS, in co-collage and 

in Instant places ambient displays also entice people to use the display. 

However, for third place Honeypot effect [46] is not an ideal setting for a 

third place at all times. Reason behind this argument is this can be disruptive 

the natural flow a place of business. Hence, for the place setting yard scale 

display we discussed earlier is more suitable for ambient display. We adopt 

the dynamic display discussed in all those research papers before.  

1 

2 3 

3 

Figure 10 :People around display: 1. Interactive users; 2. By standers; 3.Passer by’s 
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3. DESIGN 

This chapter discusses usage and implementation of UBI-Collage. It is an extension 

of the design space discussed in the previous chapter. In designing UBI-Collage we 

defined usage basic and primary design issues are identified based on those 

scenarios. In designing scenarios this thesis defines it is scope as follows.  UBI-

collage is a system that built around a large yard scale situated display. Application 

deployed on the display supports collocated image sharing and interactions based on 

content creation using the shared images. Content is used from the mobile devices 

and the resulting place setting is expected to bring strangers together by enticing 

them to collaborate. 

3.1. Usage Scenarios 

This section describes how users can use UBI-Collage. Described interactions here 

are not exhaustive list of uses but mare guide line to start the design of the UBI-

Collage software system and also to identify system requirements. Following are 

probable incidents that may take place in a situation where UBI-Collage is available 

to general public at a well-known third place such as a Coffee house. 

3.1.1. The Beginning (Peripheral Noticing) 

Pekka lives in Oulu and he uses mobile to take pictures extensively; at parties, at 

friendly get-togethers, on trips. In his leisure times, he usually visits the café 

downtown to meet up with friends or sometimes he speaks to stranger or two. The 

display located in the café draws his attention. It shows wall of images that change 

and it shows a time line that he could browse. He sees that there is button labelled 

“Vote” next to a big image that has some message on it (Collage) and some window 

like elements, which pops up images at random. He approaches the display and 

notices that there is a browsable time line and starts moving it. Then he realizes that 

he could browse the images with messages on them and vote to each of them. He 

also realizes that font size of the vote button is changing. Then he figures that there is 

software that can be downloaded to his mobile.  He press on the download tab and by 

reading instructions figures that he could install the app using Bluetooth. He 

downloads the software goes back to the table and starts playing with the app at 

which point he realizes that he could start a session that is augmented with the 

mobile image gallery starting with uploading images. Then his friend Juha arrives 

and Pekka logs out by pressing the log out button and they continue with their days 

plan.  

On another day when Juha happens to be waiting and remembers that, Pekka was 

playing with the display at a previous occasion and he starts to play with it as well. 

He logs in to the display from the mobile client and thinks his landscape images from 

Kilpisjärvi are good ones to share on a public place and he does. Päivi, another 

regular visitor, sees what Juha is doing and decides to have a poke at the display 

when there are not many people around. 
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3.1.2. Fun Time with Friends (Emerging) 

Janne good friend of Juha and Pekka, another regular visitor at the Coffee house 

down town arrives at the place and waits for his friends.  Three friends were visiting 

Helsinki Rock festival in the previous weekend. Janne who is familiar with the UBI-

Collage already takes few minutes to upload a few images from the mobile device 

and tries to create a New Year’s Greeting for the visitors. While he is preparing 

images his friends Juha and Pekka arrives and they too have photos taken during the 

weekend. They log in to the session and they notice that their names are popping up 

on the display.  They send a few pictures to the display and Juha arranges images in 

to a collage. He adds a topic “New Year Greeting from Three Musketeers”, Takes a 

snapshot, and download the image to the mobile. In addition, he emails image to his 

friends. In the process, he lets himself noticed by the visitors. 

Next time they log in to the display they notice there is a stranger popping in on the 

session. They decide to use stranger’s image on their collage on their next collage.  

They name it “Winter is coming” and mention the names of contributors. Stranger, 

whose name is Päivi, sees the collage on the display and casts a vote. She decides to 

leave just a message. After creating a collage herself she inserts a message “Good 

work Musketeers”. 

3.1.3. Ice Breaker - Getting Familiar with Familiar Strangers 

Päivi is a regular visitor of the café who has seen Juha and his friends hanging out 

around the display. She decides to put up a collage herself .At the same time Juha 

and his friends arrive and Pekka realizes that there is a familiar name on the display. 

After a short while he introduces himself to her. In the meantime, friend of Päivi 

comes to the place and start wandering what uses the display has. Juha, now a master 

of the “Fun at display” explains what happens. They put up a collage and name it 

“Good times”. In the meantime, Timo , stranger to the group, drops by at the same 

time as the group notices what happens around the display. Sipping a cup of coffee 

while enjoying a cake he observes what happens and decide to look at the collage 

later. He already has downloaded the mobile component to his mobile device, he logs 

on to the session. He tags the mobile image with his own text. He tags the image with 

his own text and download load the image his mobile. 

3.1.4. Ice Breaker – Talking to Total Stranger Making Familiar Strangers 

Entering the Coffee shop Timo sees the display with changing images on it. He is on 

his lunch break and cannot afford to check it out. On his way out, he quickly presses 

the vote button and notices that the button enlarges a little bit. He presses it again and 

notices the font enlarges. Then he browses the time line and starts noticing that for 

each collage text on vote button changes. Someone happened notice the display and 

Timo, and talks to him about the changes that take place. Both notices that there is a 

mobile client to be downloaded. Timo leaves the place after few seconds and the 

stranger stays around to investigate further.  
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3.2. System Requirements 

Sharing images taken from mobile devices on a large display to support collocated 

collaborative activities such as collage creation, collaborative browsing and sharing 

are basic functionality of UBI-Collage. It is obvious that success of the place setting 

depends highly on a fast local wireless network accessible to mobile devices as well 

as backend servers hosting the application. Prototype implementation consists of 

three major components. Firstly our focus of the prototype is to encourage people to 

engage in close proximity face-to-face interactions; hence, touch-screen yard-scale 

display is the centre of place setting which makes it the main interaction component.  

This Component required supporting interactive, semi-interactive and ambient 

modes. Secondly, large displays should obtain content from the mobile device, there 

for another component is required to respond to mobile requests. Ambient session’s 

GUI display dynamic content. This consists of images that users uploaded and 

collages that users have created with messages on them. There are two levels of 

repository requirements. Firstly, software requires a permanent storage. Public image 

repositories such as Flickr[47], Picasa/Google[48] Images serve this purpose. For a 

collaborative session using such a service could be slower hence using local server as 

a temporary repository when require. Local temporary repository as well as public 

image repository is used.  

Real time interactions were carried out using the temporary image repository and 

when the images and collages need to be stored in order for them to be displayed as 

dynamic content on the large display, existing media sharing API, Flickr is used. 

Image upload and download requires server component that handles multiple uploads 

from multiple users. Server Component is required to keep track of the uploaded 

images during the session from each user. This means that the application requires a 

local image repository. In the semi-interactive mode users interact with the dynamic 

content and voting is one interaction. Local is used to hold information on voting. 

Database holds reference IDs to the images that users have uploaded. It also stores 

votes semi interactive session users have casted for collages. 

 

 

 

 

On the display, UI require as few buttons as possible on it with all the necessary 

information. Interactions need to be as intuitive and designed to be suitable for a 

touch screen. Final component is the mobile device component. Mobile device users 

are expected to upload and download images to and from the display. Mobile 

component provides basic means for these tasks. Mobile component require a simple 

image gallery application where a user can select images to be uploaded to the 

Figure 11. Session and repository management. 

Permanent Mobile storage Permanent Cloud Storage 

Ambient Display   Display 

 

Mobile Device 

Temprary display storage 



30 
 

display. Unlike other applications we discussed earlier mobile messaging is not a 

major part of the applications collages and images are supposed to be the main 

means of communication.  

3.3. Conceptual Architecture 

UBI-Collage consists of three major components illustrated in Figure 12. Both the 

server and mobile device can communicate with the display. In order to connect the 

mobile device and the computer connected to the display there are two options: 

1. using the mobile network,  

2. via setting up a local Wi-Fi network. 

 

Second option, which avoids expenses inflicted on the user, is the obvious out of the 

two. In addition, by setting up the server component on the computer connected to 

the display, number of physical components can be reduced to two. This makes 

modification and management of the software setting much easier. It also helps to 

avoid components making cross-domain HTTP calls, which avoids security 

concerns. UBI-Collage prototype is a client server application with two client 

interfaces: A native client for mobile devices and a web based client for the public 

display. Mobile device used in this prototype is Nokia N95. Its web browser, as 

oppose to most of the available web browsers today did not provide means for 

attractive web applications. Hence, despite being obsolete concept, native mobile 

client is developed. 

UBI-Collage has three-tier service model with a relational SQL based database. 

Mobile and web clients constitute the presentation layer of the service, and the UBI-

Collage server component forms the back-end for the clients. The database forming 

the data tier holds information related to created collages and the votes they have 

received from visitors. This requires the back end server being connected to the local 

Wi-Fi network as well as to a public network. Wi-Fi provides the communication 

backbone for the place setting. There are some limitations of Wi-Fi when it comes to 

software download from mobile devices, specifically for devices placed in closer 

proximity. Bluetooth provides better mechanism for close proximity data exchange. 

So we propose in situations where it requires transferring software to a mobile device 

Bluetooth is better candidate over Wi-Fi. In this implementation, simple and 

effective means of direct software download is implemented. This avoids the need 

for a user to type a URL on the browser and reduce the whole task to two button 

clicks on the large public display.  

In three-tier architecture of UBI-Collage, back end server component provides a 

temporary image repository where each partaker’s images are saved. It is responsible 

for carrying out image uploads from the mobile devices to the display as well as to 

the public image repository from the display on behalf of a user. Once a user decided 

to use the fully interactive session he/she needs to login using their identity, or 

indicate his/her presence on the display. “Presence” of a user is indicated by logging 

to the mobile client entering a text value displayed on the display and user name is 

selected from the Bluetooth ID of the device. Once a user logs in UBI-Collage 

anticipates there can be other users who are willing to collaborate with the first user.  

This requires that each user’s images are managed individually and owner of an 

image is the one in charge of his images.  Images pertaining to session is displayed in 
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public only until the user is present and taking part as an interactive user or as a by 

stander to the display and images are available for all the users of the display session. 

Once the user is logged out of the system his personal images are removed from the 

session. If the user is last to be in the session, when he or she logs out from the 

mobile client or press on the logout button on the display switch back to ambient 

mode and none of the images are left except for the once users deliberately uploaded 

to be displayed during the ambient mode. 

 

 When there are no users in close proximity, ambient displays accesses the 

publicly shared user content from the public image repository and then display them 

dynamically on the display. It is server’s responsibility to download references to 

images and display them randomly on a window-like element on the display. Server 

consists of the database software and associating interface. Web Technologies are 

being used in the presentation layer of the large display. Technologies of web 2.0 

provide the elements that need to make the appearance of the software dynamic.  It 

needs communication channels with the server that assists to maintain the dialog 

between display and mobile devices. 

 

 

 

  

Figure 12. UBI-Collage eco system. 
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4. IMPLEMENTATION 

4.1. UBI-Display 

The technology platform of UBI-Collage is UBI-Display [49], a yard scale display 

designed for the purpose of social interactions around public places (Figure 13). A 

computer running Windows Embedded POSReady operating system, which is an 

operating systems based on Windows XP Pro SP3. It consists of Wi-Fi capability, 

equipped with RFID reader and also equipped with Bluetooth. A key component of 

the hotspot is the 57” landscape TFT LCD panel with full HD resolution positioned 

on landscape orientation.  PC equipped with 4 GB of RAM, 500 GB internal 

persistent local data storage. Another key feature is the camera installed on the 

device and it is equipped with face recognition software that responds to users in the 

proximity for a sufficient period of time. 

 

 

Figure 13. UBI-Display deployed in the OULU downtown area 

4.2. Technology Choices 

Figure 14 illustrates the major libraries and technologies used in the UBI-Collage. 

Technologies used on the large touch screen display are two folds. Technologies do 

not differ much from the ambient and interactive mode but they differ in level of 

usage. The main ambient interface of the web client is implemented with Adobe 

Flex[48] and jsp. Flex and JavaScript provides similar capabilities that assist to 

maintain the dynamic aspect of the user display. Using JavaScript makes the 

software depend on many libraries or framework whereas flex provides single 

infrastructure for dynamic content and easy to design static elements on a display. 

One drawback of Flex is that it is not as dynamic as JavaScript and it does not have 

the library support that JavaScript has.  On the interactive session, where users 
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require much variety and rich, interactive elements are designed using jQuery, which 

is a suitable JavaScript library. This library provides means to handle dynamic 

content as well as the dynamic elements of a touch screen display. However, on the 

interactive session static elements such as keyboard are designed using Adobe Flex. 

Interaction logic and presentation elements of the web client are realized as a 

combination of XHTML, JSP and JQuery. Web client communicates with the server 

using asynchronous XHTTP calls, and uses XML as the messaging format. UBI-

Collage uses Flickr as the image hosting service for community-contributed images 

and as mentioned earlier, Flickr API is one of the main stakeholders of the 

implementation.  

 

 

Figure 14. Technology choices in UBI-Collage. 

 

The mobile client is programmed as a J2ME MIDlet and resides locally on a 

mobile device. Mobile client uses servlet addressing to reach the server. A Multi-

threaded socket connection is used by the mobile component to communicate with 

the server.  Image uploads are carried out using socket streams and session 

initialisation is implemented using mobile to back end servlet communications. Our 

preliminary studies indicated that for a single jpeg image of five mega pixels to be 

uploaded, it does not take more than 30seconds. There are few device specific 

optimisations that used to enhance the user experience and the display. They are 

described later in this chapter. Finally for the completeness of the place setting 

conceptual implementation of Bluetooth component is also done. A touchscreen 

display component is implemented for a user to be able to download the software 

using Bluetooth. Class diagrams of Server component and mobile component are 

given in Appendix 2A and 2B. Following figure depicts all the technologies and third 

party components used in the implementation. 
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Server component of the UBI-Collage is a combination of java servlets deployed 

on a tomcat server and a java socket server. Bluetooth software download is 

implemented using the Bluecove java library released with GPL licence. Email is the 

most primitive sharing session used in public sphere hence in order to cover all the 

channels means to email the created content is provided using JMS. E-mailing is 

implemented using Java mail under a created yahoo email address.  

4.3. Web Client 

The main web-based user interface of the UBI-Collage is designed to resemble a 

canvas populated with images. On a high level, the user interface includes two 

modes: ambient and interactive. 

4.3.1. Ambient Mode 

In ambient mode, the web client canvas is populated with community-contributed 

images as well as one community created collage, all contained in individual 

placeholder resembling image frames (Figure 14) hanging on a wall like canvas by 

the stair case. All images and the collage change every ten seconds. This gives the 

ambient mode the look and feel of a dynamic image gallery screensaver. All the 

Image placeholders are static. Largest place holder is reserved to display “Collages” 

which are user created content. Main interactions are implemented around the 

collage. In this mode just under the collage, there is the “Vote” button that allows 

people to vote the collage being shown at that particular time. Users are able to 

browse other collages within the placeholder using the time line which can be moved 

from left to right or vice versa 

Display consists of two tabs. First, consists of the gallery that is described above 

and there is a separate tab in the ambient mode, available at the tab selection in the 

upper area of the user interface. Once a user selects this tab, he/she is able to search 

for currently present Bluetooth devices in the close proximity, which should include 

his or her device. Once user has found his/her device from a list of buttons which has 

the device Bluetooth name as the label, they can push a button to have the mobile 

client push-installed to the target device. Additionally, the canvas of the ambient 

mode shows the IP address of the public display. This string is used by a user to pair 

a device to a certain display. This method of pairing devices to the display is only for 

the development version should not include as a procedure in the evaluation of the 

service. Future work includes making the mobile client web-based, which provides 

means to create a rich user experience and robust functionality can be provided at the 

mobile end. Also using a pairing method such as fiducially markers or NFC to reduce 

manual typing is left as future work. 

The web client on the public display switches automatically to the interactive 

mode when at least one mobile client is connected. Connecting does not require 

explicit authentication, and is primarily used to differentiate individual connected 

users. Device Bluetooth address is automatically read by the mobile J2ME client 

natively and application uses the Bluetooth MAC addresses as the userID. Main view 

of the interactive mode consists of the collage canvas on the left, preview of an 

image to be added to the canvas and with a soft keyboard below it. There is also a 

vertically browsable list of community-contributed images (Figure 15). Any 
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Figure 13 : Ambient / Semi Interactive user interface 

connected user can contribute to this image list by uploading images from their 

mobile clients. Example sequence of actions performed on an uploaded image is as 

follows. By choosing an image from the browsable list on the display use is able to 

start previewing it on the window in the middle. Then he is able to either forward by 

dragging it to the canvas on the left or choosing another image from the list. Images 

moved to the canvas can be freely spatially arranged by dragging them in the 

allocated space Keyboard provides a possibility to add annotations to the canvas. 

When users are satisfied with a collage, it can be shared to the Flickr, giving it a 

persistent presence within the system. Metadata regarding the collage construction 

session is stored to the back-end database in the local system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3.2. Interactive Mode 

This implementation of interactive session is loosely coupled because the connection 

between the display and the mobile device lasts only for a session. Furthermore this 

connection needs to be updated every session and by design user needs to update the 

connection whenever a new session starts. There are few features related to the 

mobile device’s image storing that the implementation of UBI-Collage exploits as 

mentioned in a previous paragraph. N95 mobile devices stores images of several 

resolutions. In UBI-collage we were able to exploit this to populate the user interface 

faster and bring the images of higher resolution on user request. Software is designed 

to upload same image in two resolutions. Original uploaded images of five-mega 

pixel as well as a thumbnail of smaller resolution (128 X 128). In order to populate 

the vertical image browser we used these smaller resolution images. Also this smaller 

resolution image is used in the drag and drop operations visualise the image being 

dragged.  This helped to keep the performance of browsing and drag and drop to the 

satisfactory smooth level. 
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In the backend, session management plays an important role to create and delete 

user content, as well as user log in upload and on log out. When a user logs in there 

is a separate space created for the user to upload his content and they are marked 

accordingly with the username on the interactive session. In a session users supposed 

to meet each other naming of is important regardless of the fact that if it is his or hers 

real name. Due to this reason anonymous uploads are not encouraged or supported.  

Once a user logs out, his or her images are removed from the session as well as from 

the physical location so that the privacy of the user is not violated. One important 

missing element from the interactive session is clear placeholder for participants of a 

session. Importance of this is indicated by Instant places, SocS and this is left for 

future implementation for an in-the-wild user test.  

4.4. Mobile Client 

Mobile client’s user interface first user interface is the login window. In the login 

phase, user needs to input the IP address shown on the web client’s canvas and 

choose ‘Log In’ option from the menu. This is depicted in the first image of the 

image 17. Once the user logs in, the browsing and uploading window is shown. This 

UI is to manipulate images stored locally in the mobile device.  In the photo viewer 

J2ME mobile client, user is able to browse images of the mobile device and upload 

currently selected photo by choosing ‘Upload this Image’ option from the menu. At 

any point of the collage construction phase, mobile user can download the current 

snapshot of the collage by choosing ‘Download Snapshot’ from the menu provided 

that interactive session user has taken and saved a snapshot. User is not able to 

download the canvas content and he needs to wait till a snapshot is taken for him to 

Figure 14 : Interactive UI session 
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download by the touch screen user. Figure 16 shows main windows of the mobile 

client. Another option of the mobile client is tagging the snapshot with a term of their 

choice. This feature allows a user to find the tag an snapshot developed by the touch 

screen users and then find the collage in Flickr later using the term they used to tag 

the image. N95’s policy of storing images of resolutions from 64x64, 128x128 to the 

original resolution, is to improve mobile galleries performance. In developing the 

mobile gallery this feature is exploited to enhance the performance of the J2ME 

mobile client by avoiding having to use images of larger resolution on a small 

memory and a smaller display.  

N95 despite being a state of the art device when it was released is currently 

obsolete smart mobile device for modern standards so these mobile UIs are not up to 

modern user experience demands. N95 despite being a state of the art device when it 

was released is currently obsolete smart mobile device for modern standards so these 

mobile UIs are not up to modern user experience demands. UBI-Collage mobile 

client lack the technological benefits of HTML5 other modern mobile browser 

capabilities that provides means to implement much sophisticated interactions to 

improve the quality of the user experience. In terms of using J2ME technology for a 

mobile gallery, it is comparatively restrictive technology. Despite this fact, java’s 

portability and it was still comparatively easier to other contemporary technologies 

existed such as Symbian and mobile Python. In terms of using J2ME technology for 

a mobile gallery, it is comparatively restrictive technology. Despite this fact, java’s 

portability and it was still comparatively easier to other contemporary technologies 

existed such as Symbian and mobile Python. 

 

 

One of the major challenges of urban social software is distribution of the software. 

We propose that it is easier to entice people with a semi interactive display and then 

provide means to download the software from the display using Bluetooth. This 

mechanism works better with the communities, as the trust is major concern of the 

Figure 15. Mobile interfaces: Log in screen; 2. Welcome screen and menu; 

3. Image gallery. 
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general public with software downloaded from public forums. Interface we provide 

for this is depicted in the figure 17. 

4.5. Server  

Functionality of the server is mainly to keep the communication channels open 

between mobile devices and the display, for sessions to be created and maintained. 

Sub-tasks related to features of the gallery such as database handling, Flickr image 

upload and download that are explained in the earlier section are also server 

components tasks. This section illustrates the messages exchanged between the touch 

screen UI component and the server as well as the mobile and the server. UBI-

Collage server communicates with its client components when it is in all three 

modes. Flex Web Client in the ambient mode directly send requests to update 

window component to Flickr but it requires references saved in the server back end. 

In the semi interactive mode, UI depend on the server to search for Bluetooth devices 

once the user selects to search for Bluetooth devices. It also delivers the mobile 

MIDlet to the device once the device is selected from the list popped up. Appendix 

8.5 demonstrates main messages with reference to the logging in, image download, 

session image and logging out and the rest of the XML messages exchanged. Server 

component communicate with the display to keep the display updated during the 

fully interactive mode and also once the user selects to upload content the Flickr that 

request if forwarded to the server and server selects the image using the session 

metadata.  

 

 

Figure 16. Download tab and Found Bluetooth devices around the display 

 

It also communicates the direct users to upload download images UBI-Collage 

server is designed to be a semi-state full server. It maintains a session that consists of 

user data, session ID and map of sessions. Rather than using comprehensive 

database, it uses a folder structure created to map user content so that user content 

can be updated at any given time but that structure is not stored making it semi-state 

full. In order to update the constantly updating content in the UI, polling mechanism 

is employed by the client web UI. Client obtains the image URL as a response from 

the server. There is no designed message format required for this purpose as it was 
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achieved by simply using servlet parameter passing mechanisms. Response message 

formats are pure XML Messages and exchanged messages are given in the appendix 

8.5 as mentioned earlier.  
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5. EVALUATION 

In this chapter, we discuss the user tests and report the results we collected from 

tests. We carried out two user tests during the course of the prototype development. 

First round was at an early stage of the development where very limited functionality 

is available to the test users to experience and the second one was at the end of the 

working prototype. We present the chapter in two parts. First part of the chapter 

describes the user test setups in both rounds.  Second part of the chapter reports the 

results and the analysis of the results. 

5.1. User Test 1 

Objectives of the first round were of two folds. 

 

1. Test the functionality with real time users 

2. Obtain a user feedback on  image sharing  

 

Limited functionality of the system is as follows. In this phase of the software 

display started with an empty splash screen of UBI-Collage and a user is able to log 

in using the mobile client by entering a string. After logging in user presented with 

an empty screen on the large screen and the mobile screen view presented a view that 

users could select and upload images to the screen. Either, user could upload all the 

images on the mobile or they could select images to upload on the display. If a user 

needs to select images that he needs upload, he is needed to browse images one by 

one. Reason for this was that unlike other mobile infrastructure, J2ME did not 

provide easy access to image gallery. Due to ease of developing secure and robust 

communication channels J2ME was selected regardless of these short comings. Once 

the users are finished with uploading images or while they keep uploading images, 

large screen provided means to browse through uploaded images and users did not 

need to wait until the uploading is finished as display shows images as they are being 

uploaded. Large display provided functionality to share selected items to Flickr while 

browsing through images. 

5.1.1. Experimental Setting  

Test setting was as follows. We used Nokia N95 for the test and image gallery of 

each mobile phone was emptied before the start of the user test.  Following figure18 

demonstrates the test setting. Each test was planned to last 30-45 minutes.  In the 

beginning, users were given a brief introduction about what the application does. 

They were given a questionnaire consisting of tasks and three-part paper with set of 

tasks, profile information and multiple choice rikert type questions. First part of the 

questionnaire consisted of four questions of personal details such as age range, 

gender and educational background in order to understand the user s back ground. 

There were six questions on the mobile phone usage of users, mobile camera usage 

on taking and sharing images on public forums. Final four questions of the first part 

were about image sharing and viewing habits using large displays in private and 

public settings in groups. Second part of the questionnaire consisted of nineteen, five 



41 
 

point Likert-type questions. Last part consisted of optional questions about functional 

and non-functional features and feedback on improvements and drawbacks of the 

application setting. User test procedure was as follows. For each user we had an 

individual user session and place is a semi-public setting at the University of Oulu 

Media team premises 

 

Task 1:  Test users were asked to take five photos using the mobile camera and 

copy them to computer and then upload them to Flickr from the computer. 

Task 2: Use same images, upload all of them to the display using UBI-Collage 

mobile client and then share them to Flick using the touch screen large display  

Task 3: Take five more photos, user select, and upload option of the mobile to 

upload selected images to the display. Then browse and if possible upload to Flickr 

using the UBI-collage options.  

 

 

Figure 17. Test Setting - hang around at coffee machine. 

   

5.1.2. Participants 

There were 21 participants out of which, fourteen were male and seven female 

participants. Seventeen of the users were university students or employees. Six of the 

population were undergraduate students, nine of them graduate students and two of 

them were post doc researches. There were four students of tertiary institute working 

in the industry after completing a first degree. All but one of the users was in the age 

range of 18-34 and fourteen of the users were in the age range of 25-35. All our users 

had used their own mobile device. Sixteen of the users had mobiles with cameras and 

five of our test users said that they use mobile camera as the primary camera. Eleven 

of the users said that they do use the mobile camera quite frequently and ten users 

were rarely or hardly uses mobile camera.  Only eight users had shared images taken 

from a mobile in a public image-sharing website. Our population was somewhat a 

fair representation of the mobile camera usage spectrum. Eleven test users had used a 

large display to view images with friends and family. Only five users had used a 
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public or a semi public display for a similar purpose. Nine of them said they were 

comfortable in using a large display at a public or a semi-public setting and only 

three out of the 21 users indicated that they have no desire using public display. In 

this analysis we understand that our sample of users were quite specific in their 

academic qualifications that all of them had a minimum level of above high school 

education. Within these limitations we had a random mix of education background in 

participants also consisting of people with diverse experiences with mobile devices. 

5.2. User Test 2 

5.2.1. Experimental Setting 

We carry out the test in the same location as the first user test; we used a 

combination of N-95 and N-96 mobile phones. All the mobiles image galleries were 

preinstalled with images in order for them to feel that they were using a personal 

device. We downloaded ten to fifteen random images from each user’s public 

Facebook profiles and copied them to mobile galleries for them to use during the 

user test. In this user test, their tasks were not explicitly mentioned but we explain 

the functionality of the system and let them use the system for 15-30 minutes. At 

least one member of the group performed following tasks. 

 

1. Upload images from the mobile using UBI-Collage mobile gallery to the 

display  

2. Browse, share and delete visible images on display.  

3. Create a collage by dragging and dropping images in the image assembly 

area. 

4. Share a UBI-collage created by users by means of either uploading to Flickr, 

Email or downloading the collage to a mobile. 

 

At the end of the user test users answered to 21 Likert-type questions 

 

5.2.2. Participants 

In the second round, we tried to employ test users that took part in the first round. 

Twelve of the users were same users who took part in the first round. There were 

altogether nineteen participants. We picked people who we knew to be friends or 

colleagues and included them in the same group for the user test. Our user population 

in this round is similar to the previous user test. We had nineteen users whom were in 

the age range of 18-34 out of which twelve were in the age range of 25-34. Thirteen 

Test users were male and six female. The group of nineteen consisted of eight 

undergraduates; six graduate students and two post-doctoral researches. We brought 

test users in groups from two to five persons there were seven groups taking part in 

the user test, as oppose to the individual first user test. Groups who took part are as 

follows. 

 

 Two exchange students from two countries who knew each other 

 Two colleagues from our research (Media Team) team 



43 
 

 Two friends from the faculty of humanity 

 Six friends from our electronics and telecommunication labs 

 Three guys from our lunch group 

 Two married couples 

 

5.3. Results 

5.3.1. Questionnaire Data 

In this section, we present and compare results from the first and the second user 

tests. We use Likert plots [50] to elaborate on our results in this section. Bar charts of 

the   Results from the user test is attached as the appendix 1 A and appendix 1B. The 

questions focused on three themes:   

 

1. Entertainment value; 

2. Facilitation socializing; 

3. Contribution towards an effective Third place.  

 

Question of the user tests are attached as appendix in 8.6 respectively in 1
st
 and 2

nd
 

sections with reference to two user test rounds. Following are the Likert type 

questions of the questionnaire in the first round. 

 

1. Using the service was a positive experience.   

2. I would use a similar service in the future.      

3. I would recommend this service to my friends.      

4. Using a service increase feeling of belonging to a group or a community. 

5. This service would work well in a social setting.     

6. Learning to use the service was easy. 

7. The Service was fun to use .        

8. Using the service requires high technical skills. 

9. This service would make the social setting more interesting. 

10. I think this service will be helpful.      

11. Availability of this service would affect my choice of place to spend time in. 

12. I need more control in Mobile Client. 

13. I think this service is a good way to share pictures 

14. I would like to see more commercial content available through the system.  

15. Using the application was a negative experience.     

16. Using Application was faster than using other means.    

17. I am comfortable with using the application.     

18. Availability of this application would make me use the camera more often. 

 

Following are the Likert type questions we submit to the users in the second round 

of the user test. 

 

1. I meet my friends at a place away from home and work.    

2. I would like to meet new people/to be introduced to strangers at a place away from 

home and work.        
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3. Publish images on a large display at a pub/ cafe to indicate my presence is a good 

idea        

4. Application user interface is attractive.  

5. I would like to download mobile applications/ games from a large public display 

to my mobile        

6. The application was fun to use. 

7. I will use the application in the future. 

8. I would recommend this application to my friends.    

9. I would use this application with my friends.   

10. I would be happy to share some of my images with a cafe friend.   

11. Availability of this application would make me use the mobile camera more 

often. 

12. Application provides means to be acquainted with new people at a restaurant / 

pub /café.        

13. Learning to use the application was easy. 

14. Use of the application requires high technical skills.    

15. This service would make a social setting more interesting.  

16. The availability of this application would affect my choice of a place to spend 

time.        

17. Using this application increases feeling of belonging to a group or a community. 

18. This application helps to me to meet with people of same interests in a restaurant. 

19. This application improves the quality of social setting.    

20. This application can be a value added service of a recreational place. 

21. This application would help bring the regular customers of a place together 

 

In figures in the next sections, we use the same numbers that are used above to refer 

to the question or to results.  

5.3.2. Entertainment Value 

There were five questions in the questionnaire that we used to evaluate the 

entertainment value of the application. First statement was if the application was a 

positive experience (R1-Q1). Eighteen out of 21 users responded positively to this 

question. Question 15 was “Application was a negative experience” (R1-Q15) and 

nineteen responses were to disagree with the statement. Both the question seven 

“Application is fun to use” (R1-Q7) and question Two “I would use similar service 

in the future” (R1-Q2) received positive responses. Responses to those two questions 

were consistent with the each other and it validates each other response to a certain 

extent. Responses to these questions also indicate that application is not a onetime 

use application. Positive responses as well as lack of negative responses indicate that 

UBI-Collage is a successful deployment as an entertaining service.  

In the second iteration of the user test entertainment value is evaluated by 

responses to four questions from the users. Fourteen out of nineteen users said the 

application was fun (R2-Q6) to use but only ten users said that they would use it in 

the future (R2-Q7). Despite that there were only two negative answers comparatively 

this is not as positive as in the first round. Noticeable similarity of this is that there 

are three users who was neutral response to this question in the second round as well 

as in the first user test. Users said that it was easy to follow (R2-Q13) and the 
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response was similar to the first round (R1-Q6). Figure 20 summarizes user 

responses to the statements discussed above in the first and second rounds. Twelve 

users said that they needed more control in the mobile client to interact with the 

application (R2-Q12). Requiring less technical skills is another positive response as 

evident in responses to (R2-Q13, Q14). This is Equivalent to responses to question 

eight (R1-Q8) in the first round. Seventeen out of the 21 users agreed that the 

application does not require high technical skills to understand the functionality if the 

application 

 

5.3.3. Facilitating Socialising  

In the following section, we analyse responses to the questions relevant to socialising 

aspect of UBI-Collage. First round of the user test was carried out individually so 

most important responses related to this section is based on the responses to the 

second round of the user test. Despite being individual user test we included some 

questions with reference to the socialising possibilities of the UBI-Collage setting. 

There are few questions asked during the first round related to socialising as well. 

In the first round nineteen out of 21 users agreed that image sharing would fit well in 

a social setting (R1-Q5) and over whelming 20 out of 21 users agreed that it would 

improve the quality of the social setting(R1-Q9). When users answered these 

questions application’s collaborative aspect was not included in the task list. In the 

second round fifteen out nineteen users agreed with the first notion(R2-Q15) and 

nine out of nineteen users said that UBI-Collage would improve the social 

setting(R2-Q19).  During the first user test, fifteen users accepted that it is good way 

Figure 18: Left: test 1 responses; Right: test 2 responses. 
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to share images (R1-Q13). In the second user test only eight users out of nineteen 

agreed with the statement, a good idea to share images in a third place (R2-Q3) and it 

was consistent with the responses to statement if the user is happy to be able to share 

images with a café friend (R2-Q10). Two questions mentioned, received eight and 

nine positive responses respectively. In the second user test question, questions 

eighteen and seventeen (R2-Q18, R2-Q17) are also related to socialising. Question 

eighteen is “This application helps to me to meet with people of same interests in a 

restaurant” (R2-Q18) and seventeen is “Using this application increases feeling of 

belonging to a group or a community” (R2-Q17). These two questions received ten 

and eight positive responses respectively. Most important observation is there are 

nine and eight neutral responses. 

 

 

 

 

 

 

 

 

 

 

 

 

5.3.4. Contribution Towards an Affective Third Place 

Firstly, we compare responses to the statement “Using this service increase feeling of 

belonging to a group or a community” during the first round (R1-Q4) six out of 21 

users agreed but in the second round (R2-Q17) eight out of 19 users agreed with the 

statement. With the addition of the collaborative session for the second user test, 

there was a slight improvement of the positive responses to the statement “The 

availability of this application would affect my choice of a place to spend time”. In 

the first round, (R1-Q11) only four users agreed with the statement and eight out of 

21 users disagreed with the statement. In the second user test, fifteen users agreed 

with the statement and there were no negative responses (R2-Q16). Ten users agreed 

that the UBI-Collage place setting provided means to meet new people (R2-Q12). In 

the second round of the user test there are few statements specifically indicated that 

UBI-Collage has positives as a technologically mediated socialising application for 

Figure 19. Left: test 1 responses; Right: test 2 responses. 
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semi-public space. Eleven out of 19 users agreed that availability of this application 

would affect their decision to spend time in. When we asked from users, about the 

user interfaces, responses were positive but they were not significant. Eleven out of 

19 users agreed with the statement about the user interfaces (R2-Q4). 

 

5.3.5. Collaborative Image Sharing 

If the users have any feedback on the setting and the application we encouraged them 

to note them in the questionnaire. There were strong user responses towards the 

application and the interactions we associated with the setting especially in the 

second round of the user test. All most all the groups had at least one user creating 

their own collage   and it was noticeable that not all users were interested in creating 

and interacting with the display. Resembling an onlooker in a real time situation they 

observed their and asked questions about the application.  

 

 

Figure 20. Left: test 1 responses; Right: test 2 responses. 
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Figure 21. Collages created by the test groups. 

1. Group of Two Friends   2. Group of married Couple.   

3.&4.    Group of Married Couples  5. Group of 5 Friends                                      

6.         Group of 2 working Colleagues 7. Group of exchange students. 
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6. DISCUSSION 

This chapter discuss the results and the achievements of the objectives of this thesis.  

Objectives of this thesis were three fold. Firstly, we intended to research 

contemporary studies on technology mediated image sharing and its role in third 

place. Secondly, based on our previous research, our attempt was to construct a 

design space for a co-located image sharing through interactive public displays in 

third place. Thirdly, we investigate the design space through implemented 

prototypes, and we wish to identify the requirements for a large-scale image sharing 

system by reflecting on the results we gather on the previous studies. 

In achieving our first objective, we studied a spectrum of applications and studies. 

Some of the applications were purely image sharing based implementations, but most 

of the applications used spectrum of multimedia which includes images, messages, 

videos etc., to construct social networks or social support systems through content 

sharing. Image sharing is facilitated by using large displays as display medium as 

well as the interaction medium in various places from office spaces[37][39][51] to 

public cafes  . Purpose of these deployments is as indicated by its authors is as 

follows. 

 

“Is there any value in offering public bulletin boards for digital content? Will 

people publish items to share with others in physical spaces? Will people 

read digital content in public spaces? Does content in the physical 

environment cue conversations, offline or online, between colleagues? Will 

content projected into the local physical environment be seen as a valuable 

addition to existing environmental and desktop Submitted for publication at 

methods of content sharing” [36] 

 

Empirical and contemporary research indicates that they are ample amount of 

research carried out in seeking answers for some of the questions above. In the 

process, as the research prototypes had tested for their sociability. It is  by invoking 

synchronous and asynchronous communication through content sharing in order to 

build and sustain, community feeling in semi-public and public spaces. Most 

applications are focused on sustaining communities rather than the more challenging 

task of building communities. In our research of such contemporary systems, we 

identified that following elements to form the hardware backbone of the place 

setting. All of them or in most of place settings some of them, are used by the 

researches as the hardware in such applications  

 

1. Large touch screen displays 

2. Internet via WI-FI or cable networks 

3. Portable devices (Laptops/Internet tablets/Mobile.) 

4. RFID and reader/card and Card Readers 

5. Bluetooth 

6. Computer peripherals (Keyboard/mouse) 

7. Sensors (Touch, Proximity) 
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As an example, plasma posters and notification collage depended on a large touch 

screen display as the main display and email was the posting method. Co-collage 

used a WIFI network and laptops/ internet tablets alongside with large touchscreen 

display and card readers. UBI-Display is similar in size and the place setting that it 

supposed to support. It can be referred to as an combination of features mentioned in 

all the display based applications we have considered which UBI-Collage has a 

superior hardware base to improve upon. We have discussed these features in detail 

in early chapters and future work is described in the next section.  

Most of the applications use similar functionality but there exist subtle differences 

that make them apart. Systems such as plasma posters, notification collage and co 

collage are focused on socialising aspect and applications such as dynamo is more 

focused in co-located and remote sharing data. eyeCanvas is a multipurpose 

application which serves several purposes including commercial, co-located social    

aspects and connecting communities. Few of our observations on these instalments 

are as follows;  

 

 Most valued observation finding is that people are comfortable with leaving 

messages and interact with community based large screen deployments.  

 As oppose to instalments that targets a specific audience, in semi-public 

places instalments that try to accommodate multiple user groups have had 

higher positive responses.  

 Posts in social public displays spark conversations.  

 Some people wish to share content from several devices. 

 

One important fact, which drew our attention, was limited usage of mobile content 

people created with their portable devices in public spaces. It is an established 

understanding that mobile is a universal input device and it has been in use in that 

manner in many applications [52]. There are prototype deployments such as Kimono 

that uses mobile device as a personal information holder and Instant places use 

mobile Bluetooth ID instead of creating a profile for a particular user, but we did not 

observe mobile images being used in large public displays for socialising purposes. 

In social sciences, it is investigated how mobile images are used as a conversation 

anchor and the sentimental values people hold towards images of special occasions 

leads us to use co-located image sharing in third place setting. We consider that it is 

an asset that is being under used to improve the quality of the third place where as on 

the virtual realm mobile images are being used intensively promoting “me society”. 

Our second objective is creating a design space for a co-located image sharing 

through interactive public displays in third places. Design space of the system 

depends on the design goals and design principles of the system we intend to design. 

This we derive from the related work and the concept we create for the thesis. Our 

first main design goal was to design a system that encourages shoulder-to-shoulder 

interaction amongst a small group. We try to design interactions based on established 

social activity which is image sharing. Our second design goal was to use mobile 

images as content for interaction. For this reason we research on past and 

contemporary studies on practices on image sharing. Encouraging people for 

collocated collaborative content creating and sharing in third places was the third 

main design goal. Engineering design goals such making interactions intuitive as 
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much as possible and use appropriate technologies for different data transfers and 

communications are also part of the main array of design goals. 

In identifying the design space for the UBI-Collage we present our reasoning for 

using collocated image viewing and sharing for socialising purposes in the second 

chapter. From the user’s perspective, user experience of UBI-Collage begins with 

noticing the peripheral display. Design needs to attract the user towards noticing the 

features of the display and the user is expected to understand that it is an interactive 

display. In a place setting provided by UBI-Collage, users are expected to download 

software via Bluetooth and this directs the user to a collaborative user experience. 

We do not expect user to start collaborating right away hence interactions are 

implemented to be progressive, starting from simple voting, browsing and then 

downloading the mobile application and finally towards a fully interactive session. In 

this cycle it is possible that a certain individual probably turns in to stake holder in a 

multiuser session amongst users who are going through the process themselves. This 

learning and teaching procedure is an important part of the UBI-collage place setting. 

We derive this idea from the Citywall application observations and we expect to 

move the place setting to the next place setting from a fast moving space to a slow 

moving space. Brignull et al present two thresholds that users cross in approaching 

and start using a semi-public or a public display. In addition, users need to use 

mobile, the personal device, to communicate rather than involve in public interaction 

session, to avoid awkwardness and social embarrassment that can cause by being a 

part of a public session. Our main goal is to address this exact fact and create place 

setting so that a user can transform in to trusting user over time by introducing 

simple and evolving set of interactions. Applications designed to accommodate 

mobile-to-person communication in its design space contradicts our main goal of 

creating physical contact or person-to-person interactions via collaborative image 

sharing sessions. However, mobile interaction with the display can be used positively 

to get users involved with the system initially. Due to this reason, UBI-Collage 

supports both communications. UBI-Collage place setting consists of ambient 

features, Semi Interactive features and fully interactive features. One important fact 

about public place setting’s ability to sustain a community, as it can get monotonic 

when the setting stays same for a long period. Applications should be adjusted based 

on continuous analysis of the user responses. Continuous assessment methods and 

employing Questions, Options, Criteria method[53][54] to evaluate and revaluate 

features of the design space are very useful to fine tune and adding new features.  

Final goal of this thesis is to implement and empirically evaluate selected features 

of design space with a user test. Feature evaluation method we used was of three 

folds. 

 

1. Suitability of image sharing to third places 

2. Interaction Model of UBI-Collage 

3. UBI-Collage as effective third place setting 

 

Comparing results of the first and the second user test and results reveal that it is a 

positive experience to a certain extent and also there are much room for improvement 

as well. Test users accepted to a certain extent that pure sociability, main aspect of 

successful third place, to exist in the UBI-Collage place setting but received response 

was not significant. Our test place setting was far from a true third place, so we   do 
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not expect this user test to reveal information on non-discursive symbolism. Due to 

this reason we admit that results of these user tests are not deriving results in favour 

of the applications suitability towards a third-place but the findings of the user test is 

very positive towards running the test for a longer period of time at a real third place. 

User responses indicated that this application could have a positive impact over 

mobile camera usage and image sharing in public places using UBI-Collage can be 

used for our argument to support our thesis. 

Interaction model, which is similar to the one described by [54] consists of just 

features that were necessary to represent the place setting. In a long term 

experimental deployment needs more comprehensive set of features other than the 

once we describe here. One important design features we have not included in this 

application is supporting active asynchronous communication directly by providing 

means to comment. We argue that using collages and the browsing options and the 

possibility to embed messages in created content, group of people can communicate 

asynchronously. UBI-Collages are a mix of images and users are able to insert in any 

expressive messages hence the expectation is to observe users adopting this to suit 

their requirement. Image sharing features introduce more challenges such as 

moderation of collages and other user content in an actual implementation. Further, 

mobile could be used as a partial display as one test user suggested, “I would like to 

post messages to an on-going session but I would not like to contribute with images 

unless they specifically ask from me”. This may be good feature so that one excited 

user broadcasting messages looking for communication partner. Challenge in 

implanting this feature is to do it not using the mobile but the display as there are 

plenty of applications that assist this feature which contradicts our main design goal. 

Another user mentioned, “It would be fun to mess with the interactive session with 

moving images with the mobile sitting at a noticeable distance but not participating 

from close vicinity”. These statements introduce features that are out of the scope of 

this thesis but they are very valuable for future work. This observation is quite 

similar to a previous research observation. Hence it will be an interesting feature to 

test on large display rather than on a mobile display where one could not be noticed 

in public. Modern mobile phone is much more evolved than the phone we used and 

current touch screen phones could be more useful in UBI-Collage user experience. 

We believe that there was a generational lagging towards social public technological 

deployments which affected negatively towards our deployment but today’s 

youngsters would not be as apprehensive towards using public settings for 

entertainment as it is getting more and more popular. One more change we could 

accommodate for this application is coupling a public display with preferably few 

table top displays so that several groups can interact. This could eliminate few more 

obvious issues such as display not being visible from far when it is use in a 

collaboration mode.  These are elaborated in the next chapter as future work for UBI-

Collage. 
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7. CONCLUSIONS AND FUTURE WORK 

In this chapter, we discuss the conclusions we inferred from the empirical study and 

the evaluation we have carried out. This chapter consists of three parts. First part of 

the chapter discusses the realization of the goals of the thesis. Second part of the 

Thesis discusses the future work and final part of the chapter summarises the 

conclusions. 

7.1.  Achievement of Goals 

Our goals were three-folds. Firstly, in our survey of contemporary research on 

technologically mediated, co-located image sharing and its role in third place 

community establishment revealed that it has been used successfully to bring 

communities and people with in communities together. Our research was three-folds. 

Image sharing and practices developed around collocated image sharing was the first 

topic and we analysed few applications. Findings revealed using mobile images has 

advantages and also there are restrictions and limitations when used in CSCW based 

applications.  Our research was not just limited to image sharing applications. Media 

sharing using large displays is our second focus. This research revealed the need to 

change the contemporary practices in order to adapt applications such as Notification 

collage and Plasma posters to be suitable for public locations.  Thirdly, our focus was 

on the media that is shared on interactive deployments in public places. This revealed 

the most popular activities public prefer to be indulged in public places. In achieving 

the first goal, we established elements and components of interactive third place 

deployment. Design space was motivated to spark in-situ conversations through 

shoulder-to-shoulder interaction.  

Public interactive displays deployed for the purpose of media content sharing 

cover a multitude of design elements. UBI-Collage is the resulted prototype; Touch 

screen display supporting mobile image sharing designed in order to entice people to 

socialize around large public display. Mission was to design the application to be felt 

natural to its users to use in the place setting and interactions  to be intuitive so that 

the learning curve is not a demanding one. Attractive UI plays a big role in enticing 

in this genre of applications but through our design, our goal was to make the 

strangers to notice each other rather than being focused in the application and the 

interaction. Hence, in our evaluation we focused on the collaborative work rather 

than individual user test sessions. According to our findings our attempt was to 

introduce the collaborative work gradually so that a user can ease in to the setting so 

that they would not pushed out due to social situation Obtaining high number of 

positive responses on application being entertaining and comparatively positive 

results on socialising aspects are the major successes of the implementation.  

7.2. Future Work 

Future work of UBI-Collage focuses on second and third goals of our thesis.   There 

are minor and major improvements to be done to the prototype as well as further the 

research to incorporate the conclusions of the evaluation. This section focuses on 

following several aspects. 
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1. Interactive Feature improvement for enhanced experience 

2. Improve upon existing features for them to be more suitable for a third place 

based on the user test results. 

 

Initial motivation UBI-Collage implementation was UBI-Display, an urban display 

deployed in public locations. UBI Display is powered by embedded computer 

equipped with RFID readers, Bluetooth and face recognition software. UBI-Collage 

utilizes some of the features but there is equipment that we have not focused since it 

is not the focus of the topic. One of the future tasks is to utilize the full range of 

equipment to make the application more intuitive for it users. In order to graduate the 

UBI-Collage to fully-fledged implementation some of these features can be useful. 

One example interactive feature is being responsive to users standing close proximity 

looking at the display out of curiosity, which can be achieved with detecting 

Bluetooth devices in close proximity. Utilization of the camera and its face detection 

capability is more helpful in detecting people who are looking at the display. One of 

the design decisions and drawbacks of using a single display of yard scale is the 

limiting of number of users at a time. Empirical studies and our research show that 

there can be about three to four simultaneous users using a yard scale display at a 

time. One solution to use a larger multi-touch display or a network of displays 

located around the place closer to tables where people can interact while being 

seated. This is one of the sub topics we draw from the prototype implementation.  

Secondly, Conclusions of our research is as discussed in the previous section 

socialising aspect of UBI-Collage though not rejected has not received much positive 

responses. Observations from the collages are very positive hence, next step of the 

research is to validate the responses further with improved prototype. Both the user 

tests discussed have been carried out in a controlled environment which needs to be 

complemented with on a wild user test and realistic deployment in a third place. We 

anticipate that data gathered in such a user test will clarify the issues we have on the 

concepts used in designing the UBI-Collage application. 

Thirdly, it is paramount considering the non-functional requirement of the 

software. Primarily, security concerns with images and user credentials. We have 

eliminated some of those issues by using standard secure services such as Flickr with 

respect the image data. But modern virus threats on mobile devices need to be 

analysed to avoid since the system consists of a server that is connected to public 

internet and personal devices are in danger if the service is subjected to attack by an 

intruder. Using a secure wireless network is one of the solutions but these concerns 

need thorough analysis before any commercial deployment as we are not limiting 

any user by user name passwords due to the nature of their service.  
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 APPENDICES  

Appendix 1 A 

Following graphs show responses during the user test 1.  
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Appendix 1 B. 

1 1 

9 

4 4 

1 2 3 4 5

3. publish images on a large 

display at a pub/ cafe to 

indicate my presence is a 

good idea 

0 

3 
5 

9 

2 

1 2 3 4 5

1. I meet my friends at a place 

away from home and work 

0 
3 4 

7 
5 

1 2 3 4 5

2. I would like to meet new 

people/tobe introducd to 

strangers at a place away from 

home and work 

0 
2 

6 
5 

6 

1 2 3 4 5

4. Application user interface is 

atractive 

0 
3 4 

7 
5 

1 2 3 4 5

5. I would like to download 

mobile applications/ games 

from a large public display to 

my mobile 

0 
2 

3 

9 

5 

1 2 3 4 5

6. The application was fun to 

use 

1 
0 

8 8 

2 

1 2 3 4 5

7. I will use the application in 

the future 

0 
1 

5 

8 

5 

1 2 3 4 5

8. I would reccemmend this 

application to my friends 

0 
1 

4 

9 

5 

1 2 3 4 5

9.I would use this application 

with my friends 

1 
3 

6 5 4 

1 2 3 4 5

10. I would be happy to share 

some of my images with a cafe 

buddy 



64 
 

 

0 

3 
5 

7 

4 

1 2 3 4 5

11. Availability of this 

application would make me 

use the mobil cameta more 

often 

0 
2 

7 7 

3 

1 2 3 4 5

12. Application provides 

means to get acquainted with 

new peoplewe con at a 

restorent / pub /cafe 

0 0 

4 

7 
8 

1 2 3 4 5

13. Learning to use the 

application was easy 

4 

11 

1 2 1 

1 2 3 4 5

14. Use of the application 

require high technical skills 

0 0 
4 

13 

2 

1 2 3 4 5

15. This service would make 

a social setting more 

intersting 

0 0 
4 

13 

2 

1 2 3 4 5

16. The availability of this 

application would affect my 

choice of a place to spend 

time  

0 
2 

9 

5 
3 

1 2 3 4 5

17. Using this application 

increases feeling of belonging 

to a group or a community 

0 1 

8 
6 

4 

1 2 3 4 5

18. This application helps to 

me to with people of same 

interests in a restorent 

0 0 

10 
8 

1 

1 2 3 4 5

19. This application improves 

the quality of social setting 

0 0 

10 
8 

1 

1 2 3 4 5

20. This application can be a 

value added service of a 

recreational place 



65 
 

 

 

Sequence Diagrams 
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UBI-Collage logging in logging out and session message exchange sequence 

Diagram  

 


