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Abstract. In this paper, we present an application, called DEVMA, developed
at the Universidad Politécnica de Madrid with the aim of introducing into a 2D
virtual environment some of the key concepts of the Spatial Model of
Interaction (SMI) — an awareness model designed for Computer Supported
Collaborative Work (CSCW). This application also takes into account how
these concepts can be deformed by the presence of boundaries in the
environment and how these deformations could have an influence on the
awareness of interaction between them.

1 The Spatial Model of Interaction (SMI)

The aim of this research was to study how the key concepts of one of the most
successful models of awareness in Computer Supported Cooperative Work (CSCW),
called the Spatial Model of Interaction (SMI) [1,2], are deformed by the presence of
objects that were acting as boundaries in the environment. It allows objects in a
virtual world to govern their interaction through some key concepts: medium, aura,
awareness, focus, nimbus, adapters and boundaries.

Aura is the sub-space which effectively bounds the presence of an object within a
given medium and which acts as an enabler of potential interaction. In each particular
medium, it is possible to delimit the observing object's interest. This area is called
focus "The more an object is within your focus the more aware you are of it". The
focus concept has been implemented in the SMI as an “triangle” cone limited by the
object’s aura.

In the same way, it is possible to represent the observed object's projection in a
particular medium. This area is called nimbus: "The more an object is within your
nimbus the more aware it is of you". The nimbus concept, as it was defined in the
Spatial Model of Interaction, has always been implemented as an circumference in a
visual medium. The radio of this circumference has an “ideal” infinite value, although
in practice, it is limited by the object’s aura.

The main concept involved in controlling interaction between objects is
“awareness”. One object’s awareness of another object quantifies the subjective
importance or relevance of that object. The awareness relationship between every pair
of objects is achieved on the basis of quantifiable levels of awareness between them
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and it is unidirectional and specific to each medium. Awareness between objects in a

given medium is manipulated via focus and nimbus. Moreover, an object's aura, focus,

nimbus, and hence awareness, can be modified through boundaries and some artefacts
called adapters.

For a simple discrete model of focus and nimbus, there are tree possible
classifications of awareness values when two objects are negotiating unidirectional
awareness [3]:

e Full awareness: The awareness that object A has of object B in a medium M is
“full” when object B is inside A’s focus and object A is inside B’s nimbus (Figure
1).

e Peripheral awareness: The awareness that object A has of object B in a medium M
is “peripheral” when (Figure 2) object B is outside A’s focus but object A is inside
B’s nimbus, or object B is inside A’s focus but object A is outside B’s nimbus.

e No awareness: An object A has no awareness of object B in a medium M when
object B is outside A’s focus and object A is outside B’s nimbus.
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Fig. 1. Full Awareness Fig. 2. Peripheral Awareness

In this application we have concentrated on four of these concepts: focus, nimbus,
awareness and boundaries. More specifically, we have concentrated on how to
introduce the geometrical modifications that boundaries can produce on the focus
(and nimbus) shape and how these modifications can have an influence on the
awareness of interaction between participants.

2 The DEVMA Application

This application shows the avatar’s focus and nimbus deformation while it is moving
around the environment and interfering with some boundaries. The user can introduce
one or more avatars, having the chance of modifying its spatial properties — such as
the avatar’s position.

The application also allows to modify some of the focus properties such as the
focus’ length (see “longitud” in the Figure 3) or the focus’ angle (see “Angulo” in the
Fig. 3). In the same way, the DEVMA application allows the user to modify the
nimbus’ ratio [4].



DEVMA: Developing Virtual Environments with Awareness Models 435

Fropiedades delNimbo | Awareness | Propiedades Adicionales

Propisdades Generales Propiedades del Foco

Sector Circular
Forma:

Longiuct
Posicicn

% [@ Angulc: ym
6| D Oiertacior: [ 0

ceplar Cancelar |

Fig. 3. Focus’ Properties

The user also has the possibility of introducing one or more boundaries, interacting
with each of them using the keyboard, mouse or application menu. When the avatar’s
focus (or nimbus) intersect with an obstacle, the focus’s (or nimbus’) shape will be
deformed as it is showed in the figures 4.
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Fig. 4. Avatar’s Focus and Nimbus Deformation in the Environment

The application also determine if there is any kind of awareness between avatars
and, if later, it can classify it as full awareness, peripheral awareness or no
awareness. In the figure 5 it is possible to appreciate how there is a “Full Awareness”
between the avatars 1 and 2.



436 P. Herrero and A. de Antonio

M Y20 Cangrejos: Direct Draw

Propiedades del fvatar 1

Propiedades Generales | Propiedades del Foco
Fropiedades del Mimbo Awareness 1 Propiedades Adicionales

Awaieness Greenhalgh:

1D Avatar | Modu de Awareness | Fu
2

il Nimbo » Faco

Peripheical
Nimbo o Fosa

Mo

Fig. 5. Full Awareness between Avatars
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