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Abstract
There has been little research into the role of the
spatial properties of the environment and their effect
on interaction. In particular, the evaluation of largescale ambient displays is problematic without a
framework for understanding the influence of the built
environment on interaction. This paper proposes that
theories from architecture, such as space syntax, could
be developed for analyzing the interaction between
highly mobile users and large-scale displays.
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Introduction

Figure 1 large
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The vision of ubiquitous computing has, from its
inception, been linked with the use of data artifacts
within the physical environment. The first of these was
Livewire described in [13]. Since then a number of
different ambient displays [3] [8] as well as interactive
[14] rooms have been developed. Our own work began
with a large building scale system called ‘The Cloud’
that used three ambient displays to surreptitiously
influence people’s behaviors [10]. Our goal was to
encourage people to use the stairs more than the
lifts/elevators. While developing this system a number
of considerations emerged such as; the role of a public
display on collective and individual behavior, the use of
more abstract representations to partially hide semisensitive information and the role that the building
fabric has in the use and interpretation of the ambient
information.
We were not the first to consider the role of
architecture and pedestrian flow on ambient displays.
During their observations of the use of surgery planning
displays in hospitals [12] reported that the placement
and pedestrian flow around displays had an important
role in the choice of information, presentation
mechanism and utility of the display. In their grand
challenges to Ubicomp, [1] stated “As ubiquitous
computing environments become increasingly part of
our everyday lives, we need to understand how people
will interact with and exploit them. We also need to
understand how the user interaction will help shape
these environments.”

When designing large-scale ambient displays, the focus
tends to be on what information is being presented,
why it is being presented and how it is being presented,
and it’s easy to assume that all other considerations are
operational and have little bearing on the display’s
utility. Yet, in the static signage industry the role of
placement or surrounding environment is often a key
consideration during the display design phase. As [15]
has shown static signage qualities like font size are
dominated by likely reading position.
As pointed out by [5] people tend to interact with
large-scale ambient displays very infrequently and
casually and typical interaction analysis techniques are
poorly suited to understanding such fleeting
interactions. The progress of the understanding of
Large Urban displays should in part address the
analysis and evaluation problem. This paper proposes
that ‘space syntax’ [7] [6], an architectural framework
for analyzing how the built environment influences
human behavior, can provide tools to aide the better
understanding of interactions with large-scale displays.

Space syntax
Both [11] and [2] regarded an architectural theory
known as space syntax as a way of gaining insight into
the spatial properties which affect the impact of the
built environment on the utility and usability of large
ambient displays. While Space Syntax is more
commonly known for analyzing pedestrian flows, and
has been used for this purpose in ubiquitous computing
research [9], it also has tools for analyzing experiential
phenomena [4]. Preliminary empirical work on the
effect of spatial environment on the memorability of
differing display messages showed a complex
interaction between space and the display [2].
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Specifically, when equal numbers of pedestrians pass
signs in differing spatial contexts, text messages are
remembered more readily in smaller spaces while
images are more likely to be remembered in larger
spaces. A more complex spatial measure of the visual
interruption of space – called area perimeter ratio –
was also found to have an impact on the memorability
of messages on digital displays.

New analytic tools

Figure 2
computed
isovist
visibility for a
display in a
simple Tshaped room

Our recent unpublished work extends the formal spatial
representations of space syntax to create formal
models of space surrounding a display. These models
are built with two assumptions: i) readability increases
with the acuteness of angle between the viewer and the
display; and ii) the larger the area a display serves, the
more it will be noticed. This model has been
incorporated into analytic software which is capable of
taking a spatial model and deriving a digital evaluation
of the predicted visibility of potential display positions.
Figure 2 shows the output of such a model on a simple
location, where it is assumed that displays will be
placed on an existing wall. The model determines the
best placement for displays that maximize their
visibility. The colored bands represent a visualization of
the relative numerical value for visibility from red
(highest) through the spectrum (red, orange, yellow,
green, dark-green) to blue (lowest). Readers are
invited to inspect the map (and assuming
heterogeneous movement) where they think the best
(most visible) and worst (most hidden) place for a sign
or wall mounted display is and compare this to the
visualization values. Work is currently underway to
evaluate the real world effectiveness of these models
for large ambient displays.

Conclusions
A key factor in the effectiveness of large-scale ambient
displays, often overlooked in their design and
evaluation, is the built environment in which they are
situated. Empirical models derived from the Space
Syntax framework can provide insights into how the
spatial properties of an environment affect the visibility
of large-scale ambient displays. These and other
models will enable researchers to analyze the
effectiveness of different display positions on visibility.
While frame works such as space syntax are unlikely to
give a complete picture of the effects of Environment
on interaction, they can give a partial picture in very
scientific detail. Eventually designers of large ambient
displays could be facilitated with objective information
regarding the relative effectiveness of differing display
positions so potentially minimizing the number of
displays and reducing the uncertainty of large display
effectivenes.
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