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ABSTRACT

This paper will discus aspects of applying augmented reality
technologies in architecture through experiments conducted
in full-scale, and seen through the concept of atmosphere in
architecture. Working with augmented reality in an architec-
tural perspective brings a set of new artistic effects that will
change the perception of the architectural space. The theo-
ries and experiments described in this paper take their depar-
ture in working interdisciplinary with full-scale models taking

in considerations of both enhanced digital functions and as
well as architectural working methods.
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INTRODUCTION

In the autumn semester of 1999 the Department of Communi-
cation Design at the Architecture School in Aarhus devel-
oped and gave a semester course with the title “Interactive
Rooms” in collaboration with Kaj Grgnbaek from InterMedia
at the University of Aarhus. The aim of the course was to
integrate architectural, artistic, humanistic and computer sci-
ence perspectives on the use and implementation of tech-
nologies in our physical environment. The position argued
in this paper is based on this interdisciplinary experiment.

INTERACTIVE ROOMS

Applying augmented reality technologies to rooms and
spaces will effect the perception of the architectural space.

A part of working with interactive rooms is to investigate our
expanding possibilities for interacting with digital technolo-
gies, from today’s restricted use of fingertips on a mouse to
include the whole body and this way enhancing our range of
expressions for activating and communicating with and by
technologies.

The perception of architectural spaces involves all our senses
listen, touching, watching etc. and the total result of these
impression could be seen as an atmosphere of the room that
tunes us into a specific mode with both restrictions and pos-
sibilities for activities. Extreme examples could be that the
sacred atmosphere of a church keeps us from yelling and
screaming as well as the cheerful atmosphere of a bar keeps
us from preaching and praying, if an event was to take place
in an inappropriate environment then it would disturb and
provoke us. Architecture can, when it is powerful, create spe-
cific atmospheres that direct a certain way of human behav-
iour and regulate activities. Working with augmented reality

in architectural rooms is more than providing better and more
complete ways of interacting with digital technologies, it fur-
ther more includes an important task in making the resulting
artistic effects of augmented reality an integrated part of the
total perception of the architectural rooms and spaces. The
concept of Interactive rooms share similarities with emerging
research areas such as Cooperative Buildings [7], Virtual Re-
ality, Augmented and Mixed Reality, [3].

Examples

| will illustrate the kind of artefacts covered by the notion of
Interactive rooms by examples from the above-described
course ,Interactive Rooms*, which comprised a series of
projects that range from artistic installations to enhancement
and support of work situations. The projects resulted in mock-
ups related to actual physical entities in scale 1:1. In the
projects there seem to be generally two interpretations of the
use of augmented reality: the seamless integration of the
physical and the digital environment, and secondly the work



with digital objects as a distinct part of the environment,
intensifying the presence of digital technologies.

The projects that focused on the enhancement of work situ-
ations through digital accessories were concerned not to
bring new abstract procedures into the work. The use of tra-
ditional interfaces was regarded as a possible obstacle for
carrying out the work and as a disturbance that draws the
attention away from the actual assignments that are to be
carried through. The interaction with the digital technologies

was established through the handling of paper and cards,
and the way people normally would use these objects writing
on paper, stacking paper, unfolding paper etc. The actual
organisation of physical objects created a continuously up-
dated digital parallel version that kept track of the process.

The projects that worked with an artistic approach to the
“Interactive Rooms” were typically concerned about making
the digital world distinct in the physical environment. The
intention was to draw attention to the fact that digital objects
are not limited to the picture tube but can, and presumably
will, be a part of our everyday life. One of the projects worked
with applying a digital shadow to physical objects. The dig-
ital shadow was designed as if the source of light came from
the person who entered the room so when you’d walk around
in the room the shadows would move. The personal move-
ments would radically change the expression of the room.
The intention was to create an atmosphere that should make
the visitor aware of the possibilities in combining the digital
world and the physical environments.

Methods

Experiences from the course shows that the most efficient
way of working with interactive rooms is based on scenarios,
mock-ups [4] and prototypes [2], basically because scenarios
take in the fact that actions come in series and events happens
over time. Secondly scenarios provide the possibility for
working with several users acting at the same time. The
scenarios thought out during the course were in several
projects based on video registration [6] of users performing
their work. Based on the scenarios mock-ups were sketched
out both in miniaturised scale as well in full-scale. The pro-
gression of the course showed that it was important to work
in full-scale mock-ups to actually validate the impact of
augmented reality applied to physical rooms and objects.

The students were inspired to form multidisciplinary
workgroups involving both scientific and artistic
competencies as a base for working out both analyses and
solutions. The concept behind the course was, and is, that
complex scenarios, as such found in augmented reality where
the digital world joins forces with the physical world, can not
only be evaluated and thought out in traditionally scientific

analyses. Often they can be captured and solved in one artistic
principal design based on careful analyses, which creates
consensus and makes paradoxes of everyday life easier to
live with.

WORKING WITH AUGMENTED REALITY AND ARCHITEC-
TURE

Augmented reality supplies us with not only a new function-
ality related to our objects, spaces, working and living hab-
its, but also can be seen as a part of a new way of working
with artistic effects in design and architecture where digital
technologies are incorporated.

In the last 20 -25 years the architectural discussions have
been focusing on aesthetics, rather than on the impact that
architecture has on it's users. The architectural efforts have
been aiming at reaching specific design expressions rather
than on supporting the atmosphere artistic effects create in
the architectural spaces. The work has been more related
with artistic creation than with problem solving. In the last 5
years there seems to have risen awareness, a concern for
establishing a broader notion of design that can include all
the aspects of a design intention. The concept of atmos-
phere was introduced by the philosopher Gernot Bohme [1]
as the basic concept for a new aesthetics without a point of
departure in art. Atmospheres are interesting and difficult to
work with, where is atmospheres fund, does it belong to the
things that surround us, is it in our selves or is it something
in between? Much indicates that it is something in between,
though this doesn't fit with classical philosophical ontology
where there is nothing between the subject and the object.

To work with atmospheres we have to see ourselves as sens-
ing bodies and not just as subjects gifted with conscious-
ness and self-consciousness. We have to regard the things
that surrounds us not as single objects, but as constellations
of objects that imposes a certain atmosphere into our minds,
an atmosphere more powerful than the specific aesthetics of
an object.

Augmented reality is bridging the gap between the physical
and the digital environments and by nature it only exists
through the constellations of objects both physical and dig-
ital. Augmented reality can with the above described in mind
be seen as a sort of atmosphere, a category, which is possible
to conceptualise and design and thereafter decide what ob-
jects should be part of the concept to fulfil the design inten-
tions.

FUTURE WORK

For the next year I'm involved in a research project focusing
on enhancing the work process for industrial designers. The



work habits and conditions for industrial designers are char-
acterised by the intensive use of documentation in all kinds
of digital and physical formats: technical specifications on
paper, sketches in digital format, samples of physical materi-
als etc. This documentation is situated in various places
around the room, the sketch of the main concept is attached
to the wall with a piece of tape where it is sight all the time,
samples of materials are kept with other samples from other
projects etc.

The lack of formal coherence between the various documents
related to a design project is evident and the informal coher-
ence of the documentation is often found in the mind of the
key person of a project. One of the ideas in the research
project is to work with augmented reality as the connecting
factor so that both physical and digital objects would con-
tain information on how they are related to other documents
and design projects.

Secondly the project will investigate the possibilities for
working aesthetically with augmented reality related to the
design of work environments.
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