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Abstract 
In this paper we introduce ‘Ambit’ a distributed 
consultation system. We explore the social interactions 
within the proximity of interactive public displays and 
tackle the issues around capturing these interactions. 
Following on from existing research in this field, we 
propose an extension to Ambit that will provide a 
platform to explore proxemic mobile collocated 
interactions. We aim to better understand relationships 
between users and public displays and ultimately 
improve user experiences with civic technologies. 
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Ambit 
Ambit is a web application that can run simultaneously 
on any number of distributed, Internet connected 
tablets. Each node (tablet) in the system loops through 
a set of predefined location specific questions (see 
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Figure 1). A user interacting with a tablet answers 
questions by tapping a location on a map displayed 
underneath each question. Example questions include; 
“Where do you most like to visit in London?” and 
“Which part of London needs development?”. When the 
user answers a question they are presented with a heat 
map overlay and the number of times the question has 
been answered on the current device (see Figure 2). 
The system continuously loops through the questions 
and users are free to answer as many or as few as they 
wish. Each node opportunistically syncs with the other 
tablets in the deployment, offloading its collected 
results whenever possible. Syncing not only ensures 
the data is backed up but also enables users at each 
device to browse the latest answers from any node in 
the system. Ambit uses Apache’s CouchDB to store 
results and sync between nodes. It is designed to work 
offline and thus remains functional when Internet 
connectivity is limited. 

Civic Technologies 
It is well acknowledged that HCI research has a 
significant role to play in understanding how digital 
technology can facilitate and support new forms of civic 
engagement. Over the last five years, we have seen a 
wealth of work where technology has been used as a 
means for collecting community opinion [1,2] to 
support community activists and community 
organisations to gather data [3] and facilitate 
discussion around political decision making [4]. 

These emerging landscapes for HCI research typically 
require extensive working with and within communities 
[5,6], and often come laden with ideals around 
supporting new forms of democracy and participation in 
civic life. Furthermore, it involves placing greater 

emphasis not on just designing systems to collect 
public opinion, but to design systems for citizens, civic 
groups and local government to collect public opinion 
from others. 

An Orderly Queue 
A typical deployment for the system would be a 2-3 
month consultation of a community with each node 
located in a public space with high footfall and a mixed 
(or targeted) demographic. Public deployments are 
often subject to issues whereby users don’t understand 
how to interact with a system, only have a short 
amount of time to engage or attempt to break the 
software. On the other hand, users also express 
positive actions such as helping one another to interact 
by explaining the system and encouraging one another 
to participate. During our deployment we also observed 
users engaging in discussion and debate around the 
device, highlighting its potential to foster political 
discussion amongst the public. 

Ambit provides a solid platform to explore the 
interactions not only between the user and the system 
but also those between the users, their environment 
and the situated devices. When designing systems such 
as Ambit we must consider situations whereby multiple 
users engage simultaneously, shaping and influencing 
one another’s actions through social pressure and 
knowledge sharing. 

It is tempting to think of interactions as a queue 
whereby each user waits their turn and there is a clear 
distinction between the end of one user’s session and 
the start of the next. However, users rarely wait in an 
orderly queue to interact with a public display but 

 
Figure 1: Ambit interface looping 

through a set of questions 
 

 

 
Figure 2: A heat map overlay of 
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instead approach in small groups, gathering around and 
interacting at will in unexpected and interesting ways. 

Collocated Mobile Interactions 
As it stands, Ambit compromises of a single tablet 
device situated in a fixed public location, any number of 
users can approach and interact with the device 
individually or as a group. In order to capture some of 
the off-device interactions that occur between users we 
look to existing collocated mobile systems that connect 
users in a shared physical space through networked 
mobile devices. 

We see the potential to follow on from the work by 
Baldauf et al. [7] who studied the privacy requirements 
of interactive public opinion polls and expand the 
interaction space out to the personal mobile devices of 
those interacting with the system. Baldauf et al’s [7] 
system allowed users to cast a vote to a poll from their 
mobile device; either at the scene or at a later date. 
Baldauf et al. [7] hypothesized that the ability to cast 
votes privately would increase participation, particularly 
for personal and sensitive questions. The study 
concluded that this was in fact not the case and those 
with privacy concerns simply chose not to participate. 
This suggests that the added privacy benefits did not 
provide enough justification to persuade a user to 
invest additional time visiting the site on a mobile 
phone. 

With this in mind we propose the following extension to 
the Ambit system. Similar to Baldauf et al’s [7] 
approach; user’s are linked to a public web app after 
scanning a QR code or manually entering a URL. The 
user is connected to a temporal local network, where 
they are greeted with an array of options allowing them 

to interact with the situated device and other users who 
have previously interacted with the installation. At this 
point they become a secondary user of the system, 
freeing up the main device for another passer-by to 
use. 

By introducing this functionality and detaching users 
from a central point of interaction we aim to increase 
the level of participation. Seifert et al’s [8] work in the 
field of mobile interactions with public terminals showed 
that users are happy to use a mobile device to perform 
a private or time-consuming interaction in preparation 
for performing a physical interaction with a public 
terminal. By reversing this process and allowing a user 
to interact with a terminal first we aim to address 
similar privacy and time constraints. 

A secondary user of the system can explore data 
privately on their own device or if they choose to; share 
findings with the rest of the group. Ambit is primarily a 
consultation system at heart, which aims to capture the 
opinions of a community, therefore any further insights 
that help to understand the community are valuable. By 
establishing this more personal connection, we aim to 
create opportunities to gather richer insights into users 
of the system. 

We envisage this mobile web application providing the 
following additional benefits to users: 

• Acting as a resource that can be accessed at a 
later date to remotely monitor the progress of 
the survey. 

• Providing a more personal form of interaction 
that is appropriate for sensitive data collection. 

 
Figure 3: A single user interacting 

alone 
 
 
 
 

 
Figure 4: A queue of users who 

do not know one another 
 
 
 
 

 
Figure 5: A group of users who 

know one another 
 



 

• Allowing users to browse data and cast their 
opinions separate from other user’s who may 
wish to interact with the system. 

• Provide a space for users to engage in debate 
and discussion around questions asked in the 
survey. 

Understanding Proxemics 
Our proposed system lays an ideal foundation for 
understanding group proxemics and reacting to the 
spatial relationships between its users. Consider the 
following three instances of interaction; a single user 
interacting alone (see Figure 3), an individual user in a 
queue of strangers (see Figure 4) and a group of users 
who know one another (see Figure 5). 

These scenarios offer opportunities to alter the 
system’s functionality to create a more dynamic 
experience that is better suited to the social situation 
and the relationships between users. 

Marquardt et al. [9] used Microsoft Kinect sensors to 
detect the position and identity of individuals in small 
groups. Their system, GroupTogether uses data from 
overhead Kinect sensors in conjunction with low-power 
radio modules and accelerometers to support fluid 
collocated collaboration. A similar setup to 
GroupTogether with an overhead Kinect sensor would 
allow us to map out the users of the system by 
calculating the distances between them and their 
orientations. Marquardt et al’s [9] study was conducted 
in a controlled environment; Ambit on the other hand 
aims to provide a solution that can be easily deployed 
in any public space. The introduction of the Kinect 
sensor makes this a more challenging task; parameters 

such as light, position and space are likely to create 
issues. 

We see potential for this system to utilize position and 
orientation data from the Kinect sensors to offer 
tailored experiences to users based on its 
understanding of relationships between groups. If a 
user is interacting with the system alone (see Figure 3) 
the system would act as normal, allowing them to enter 
sensitive data on screen and take time to browse 
results. Alternatively if there were a queue of users 
(see Figure 4) the system would encourage users to 
scan a QR code to browse results and answer questions 
in their own time, thus freeing up the display for the 
next user. Finally, if there were a group of users that 
the system understood as friends, colleagues or family 
it would encourage users to share and discuss 
information between one another and propose the web 
application as a method of continuing the conversation 
after their initial interaction. 

Evaluation 
With a distributed deployment such as Ambit it is 
impossible to be present at each situated device 
simultaneously. As a result, the evaluation of the Ambit 
system is currently quite limited. The proposed 
extension to the system will offer greater opportunities 
to collect information and evaluate the interactions 
during a deployment. Our work to date has focused on 
the process of deploying distributed systems within 
communities and working with community 
organizations. By producing a system that allows us to 
investigate proxemic collocated mobile interactions with 
a fixed public terminal we aim to expand our research 
and improve the level of engagement with Ambit. 
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