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ABSTRACT

Collaborative Virtual Environments (CV Es) were designed
as an expansion of the text-based chat room, rather than a
novel application, exploiting the possibilities of online
three dimensional graphical space. This initial design
direction is observable at the interface level. We put
forward the case that to achieve an efficient CVE system,
one will have to design and implement a multi modal User
Interface based on expressive Avatars as a representation
of the different participants, aso as an embodiment of
software agents. We emphasise the expressiveness of the
avatar as a crucial improvement to the efficiency of their
communication capabilities, and we describe a vocabulary
of expressions to be implemented. We put forward the case
that to be more efficient, particularly during a dialogue, an
avatar is required to play a role in the communication
using non-verbal channels such as body postures, facial
expressions and hand gestures. We aso suggest
conversation circles to facilitate the gathering of
participants in a discussion. These circles will address
navigation difficulties in CVEs and encourage socia
exchanges.
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INTRODUCTION

A Collaborative Virtual Environment (CVE) is a multi-
user virtual space where users are represented by a 3D
image termed ‘avatar’. The participants of a CVE should
be directly visible to themselves and to other participants
[1]. This creates a more immersive experience and has
greater potential to provide important information to a user
about their avatars surroundings as well as reinforcing the
perception of the environment. Several papers have been
published on the visual aspects of avatars however few
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have addressed theirs communicative functions [1][2][3].
The issues we wish to address are not only related to the
characteristics of the avatars in terms of shape and visual
appearance, but are about their functions and behavioursin
relation to their owner.

Within this paper the term ‘avatar' is also used to describe
a graphical representation of a software agent which some
CVEs feature. Actions of this type of avatar are controlled
by software. The advantage of giving an agent a
embodiment is to firstly humanise the agent and secondly
to allow a more natural method of interacting with it.

The use of common conventions, that one is familiar with,
facilitates the interaction within the CVE as well as
improves the communication between users, and between
users and agents. Humanoid avatars for the participants
are therefore the most efficient design option, they allow
the use of everyday conventions such as gestures, postures
and body language as part of the communication channels
between users. For the embodiment of agents there is more
freedom about the realism, and type of avatars to be used
while keeping a practical level of expressiveness and
interactivity. The use of abstract or symbolic
representations for a participant is less justifiable if one
wants to achieve a user-friendly environment delivering a
rich experience with a degree of multi-modal
communication. Having a human-like appearance makes it
easy to gather the aim of a conversation, as well as to
recognise the participant to whom one is speaking. There
is however a need to draw on these principles and develop
a set of design guidelines that are useful to the
development of avatars and CVEs.

A further problem in developing a non-verbal language of
avatars is that avatars that are in conversation are usually
scattered around an environment. Even avatars that are
within the same conversation are often out of view of one
another, forcing the participants to rely on the text
window. This is a major problem as any gestures and
expression that are performed are likely to be missed.
There is a need for the design of a better conversation
space which we suggest in this paper.



THE ROLE OF AVATARS

The role of avatars in CVESs is essentially to represent a
user's presence, orientation and location. We propose a set
of design guidelines to deliver avatars that have further
capabilities, namely to facilitate the communication of
ideas and the expression of emotions as well as identifying
its owner. We address issues concerning group
communication, personal identity and expressions. There
is a need for avatars to convey relevant information about
their users real identity and his intentions during discourse
and conversation. Our research problem therefore divides
into two main areas. The first ams to raise issues that
need to be addressed about personal identity of human
participants. The second is concerned with aspects of the
individual and group communication for both human to
human collaboration as well as human to agent
collaboration.

In the latest group there has been a steady increase in the
use of software agents for the assistance and guidance of
new participants in a CVE unfortunately this has been
done without a common set of behavioura rules and
vocabulary of expressions. Leading, to a difficulty in
understanding the agents, or to the false impression that
one s facing another user.

Figure 1 : Anthropomorphic avatars (from Active Worlds)

Some of the avatars used in CVEs are humanoid but
inadequately designed, as shown in Figure 1, the level of
detail is either too poor to permit rich facial expressions,
or the design is such that few expressions and gestures are
possible.

Facilitating the User's Discourse and Interaction

Once logged-in, communication between the CVE
participants is possible by text chat and a library of body
and hand gestures. Text messages appear on the screen
either above the avatar of the message author or within a
separate dialogue window. Users are able to interact with
the agent software through the exchange of text messages.

Figure 2 : High level of detail Avatar (from Poser).

Avatars can be realistic, abstract or naturalistic in form.
We ask what is the best style for CVEs. Redlistic avatars
strive to provide an accurate representation of the user.
For example a participant with a realistic avatar may use
their real name as a username and real time video image of
their face wrapped onto their avatar face [2] [4].

Naturalistic avatars are usually humanoid in form, of a
degraded level of details, but emulate natural paradigms
just enough to achieve recognition of familiar features [5].
We advocate the use of this style in CVEs. As a humanoid
form it will open up the possibility of using conventional
conversational habits, such as looking at the speaker, and
using all the non-verbal communication techniques one
has learnt to employ during a conversation.

Much research has gone into realistic modelling of virtua
humans. Notable success are the JACK system [6] and the
Xian Terracotta Soldiers [7], however this is a difficult
path paved with problems when attempting to apply results
to 3D avatars. This is due to technical restrictions such as
bandwidth and computational power.

Despite several years as a research topic, avatars in
existing collaborative systems play little role in the
communication that takes place. Communication is
achieved almost entirely on the exchange of text or in
some cases voice messages, while in the real world
communication is far richer then this. It involves other non
verbal channels of communication (NVC) such as face
expression, eyes gaze, eye opening, duration of glances,
facial expressions. As well as body postures and gestures,
which makes the difference between formal and casual
conversations. Also to be included are hand postures and
gestures as part of the discussion, for example, to
emphasise words, and quantify them, body contacts, hand
shakings and slap on the back.... Finally, Clothes, makeup
and other aspects of appearance, formal and casual dresses
and, uniforms play a significant role as well [8][2][9].
NVC play an important part in our social interaction.
When several channels of communication work together
we use the term ‘multi-modal’. With a human-like avatar,



it is possble to exploit some of the non-verbal
communication (NVCs) capabilities, facial expressions,
hand gestures and, body postures. At the same time these
NV Cs will be perceived and easily understood by the other
participantsin the CVE.

A relevant system known as Comic Chat developed by
Microsoft integrated the visual language of comic strips
with text chat [16]. The result was a brilliant system where
symbols were extracted from text messages to
automatically generate body gestures, face expression and
background scenery. While some useful lessons can be
learned from the project its carton like aesthetic
encourages anonymity and playful behaviour. It is
therefore more suited to chat and role playing games than
CVE applications.

Existing CVEs

In existing systems however there are usually two separate
modes of operation. The first is controlling an avatar to get
into a gpatial position where one is able to enter
discussion. The other is typing text or speaking, which in
current systems implies a halt to the control of the avatar.
In order to develop a multi-modal communication, a visual
language for the avatar needs to be developed that supports
the discourse that takes place, with a merging between the
two. This is particularly true for CVEs that that have a
separate window for the textual dialogue. Such a
separation removes the user's attention from the avatars
and the environment, in which case any visual clues
performed by an avatar would be missed.

A final problem concerning social communication that is
addressed within this research is that of activation. Some
existing virtual worlds such as the commercial system
Active worlds offer a limited number of gestures such as
waving and some body expressions such as Laughing.
However these gesture need to be activated by selecting
buttons from tools bars within the virtual world software.
We believe this to be totaly inadequate solution. In the
real world we use gesture in an effortless manner. Often
we perform them subconsciously and even involuntary.
This makes explicit activation of them from menus
completely inadequate.

AVATARS KEY ROLES

We suggest that avatars are designed to address keys issues
in the interaction process between the user and the CVE.
We classify the key issues as the identity of the owner, the
accessibility of the owner, the status of the owner, and the
avatar functions and characteristics.

Identity of the User

Within the limits specified by the owner, it should be
possible to gather as much information as one would wish
about an avatar's owner such as identity, gender, location,
interests.

Accessibility of the Owner
Has the owner got aweb cam, an audio link, or is text chat
the only possible link?

Status of the Owner

I's the owner of the avatar a guest user, a privileged user, a
manager who is monitoring the CVE. Is the user on pause
mode, how long has he been silent, on a poor internet
connection. Does an avatar represent an agent or a human
(isthisimportant?).

Avatars Functions and Characteristics

What are the actions within the CVE that can be
performed by the avatar, dialogues, displacements,
manipulations, expressions, gestures.

Some multi-user environments such as the commercia
Blaxxun world [10] allow participants to use more
symbolic avatars. These avatars are abstract and usually
encourage the real participant to remain completely
anonymous. Participants with a symbolic avatars have the
tendency not to use their real names when assigning
themselves a username. Symbolic avatars encourage
anonymity which tend to eliminates shyness and facilitate
purely casual chats. This is not appropriate for most
applications of CVEs. Furthermore the development of a
gestural language for this type of avatar can not be based
on the assumption that the gestures will be understood.
Due to the abstract and symbolic nature of the avatar any
suggested gesture or expresson may be far too remote
from the familiar ones to be easily perceived let aone
understood.

GESTURES & EXPRESSIONS FOR AVATARS

There are several ways of performing gestures and
expressions for avatars, which include the following: Real
time manipulation of avatar limbs and face using the
participant real body connected to sensors. Rea time
streamed video of a participant onto their avatar. Calling
up predefined animations from a local library of gestures
and expressions.

The first two methods are computational expensive and
require specialist equipment. They also have a major
problem in that the participant body resides in a very
different space to their virtual body. As a example if a
participant wishes to turn around to see who is standing
behind them, they will have to turn away from the screen.
One of the drawbacks of video streaming is the
impossihility of achieving eye contact. To look someone in
the eyes, requires looking at the camera instead of the
screen and consequently not paying attention to the
environment anymore. These configurations also do not
transfer well to desktop systems. We therefore favour the
predefined library of gestures and expressions.



Within this approach there are several issues that need to
be addressed which are as follows:

1. What isthe best form of NVC i.e. gesture or facial and
body expression.

2. How do we arrive a a set of useful gestures or
expression for both human participants as well as
agents?

3. How can we ensure that the gestures and expressions
are not missed by others when performed? Or how do
we ensure that the communication becomes truly
multi-modal.

4. How can they be triggered in a more natural way than
selection from a tool bar?

5. How can we ensure that they are synchronised with
the correct word or message?

What is the best form of NVC

The first issue to address is the choice between using facial
expressions or body and hand gestures. In the real world
they play dlightly different roles. The face shows emotion
and punctuates words and sounds while the body shows
mood and status. In the virtual world however these two
uses do not easily trandate. While users engage in one to
one conversation with another person, their head and
shoulders may fill the screen. This results in facial
expression being noticeable while body and hand gesture
are out of view. This is reversed when two people are
communicating with a relatively large distance between
them or when participants are conversing within a group
of people who's avatars are gathered together. In this
situation facial expression can be too subtle and are easily
missed. Many styles of stage performance in history such
as Commedia Dell Arte [11] give the actors masks to hide
expression and encourage the use of expressive behaviour
via the body. This principle is useful in this type of
interaction.

We therefore propose that there should be two sets of
animations developed for each meaning that is to be
visually conveyed. One set is implemented through
gesture, the other is through facial expression. These sets
load up when required, based on proximity. When two
avatars are within a certain range, the facial expression set
loads. When they move out of range the gestural set loads.

This raises the question what will others in the
environment see when they look over at a group from a
distance? This should depend on their actual distance. It
should be gestures unless they are close enough to view the
face.

Body Postures

Body postures can be used to express the genera state of
the avatar. For example during a phone call the participant
may want his’her avatar to express atemporary idle state.

Facial Expressions

Facial expressions are an efficient carrier of emotions.
They are generally used to punctuate discourse at an
informal personal level. When used in a context of a CVE
application, facial expressions are less of an important
feature for a participant avatar, however they keep all their
usefulness for agent avatars independently of the
application. A powerful channel of NVC is gaze. This is
different to facial expression although it involves facia
features. We have found from experience that a crude
simulation of gaze can be achieve through the heads
direction of face.

The body direction of face can be used to show group
membership, and the head can be used to simulate gaze
within the group.

I
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Figure 3 : Blinking face (from Poser)

Hand Gestures
Hand gestures are the most comprehensive NV C skill. We
can classify gestures as being either :

Symbolic:

These are context independent expressions such as signs
(e.g. sign language), the message is contained fully into
the gesture performed.

Metaphorical:

Used in paralel to a spoken or typed message for
guantification, expression of virtual and interface objects
(e.g. a handle and geographical navigation), the message,
in this case, is gathered from the gesture itself and the
context within which it is performed. An example is using
the hand to specify the intensity of the light, by moving it
up and down.

Pointing:

To select objects or to reduce the scope of a spoken
statement (e.g. this, that), thisis a special gesture, since it
can have so many meanings, most of them context
dependants. Pointing could be performed to indicate a
direction of displacement, an object or an option selection.



GENERATING THE EXPRESSIONS, POSTURES AND
GESTURES

The generation of the facial expressions, body postures and
hand gestures, is driven by key parameters, the current
context within the CVE, the interaction task being
performed, the current discourse of the participant if
applicable.

We are primarily interested in two forms of NVC. These
are hand gestures and facial expression. This is because
they possess the widest range of capabilities for
communication. We emphasise hand gestures since our
principal way of interaction with the world where we live
is through our hands; we perform almost all of everyday
tasks with them, with a great dexterity and naturalness
[12].

Two sorts of expressions are required: to illustrate the
avatar status and to punctuate an avatar discourse. The
first group is essentially made up of body postures (i.e.
idle, thinking), while the second group is made of facial
expressions and hand gestures. They are generally
performed in parallel to a spoken or text-based dialogue.

Within textual message users often use text symbols to
convey emotion and describe a bodily action. This is an
attempt to replace the body in interaction. It is therefore
logical that these textual symbols are given avisual clue as
to their meaning. These symbols include acronyms,
emotion icons and performative words.

Acronyms — are abbreviation that make up a common
expression e.g. LOL = laughing out loudly

Emotion Icons — keyboard symbols used to creste faces
e.g. :-) = smile

Performative words — these are words embedded
within text message to describe actions. These words
are usually identified by being contained within two
symbols such as the asterisk e.g. *wave*

Text messages contain as well elements from traditional
grammar that are used to punctuate messages. For example
the question mark indicates a request for feedback and the
exclamation mark emphasises a message, capitals letters
are used for shouting. All these need to have a visua
interpretation. There are also a number of words that are
so commonly accompanied with a gesture in real world
conversation that we believe they should be included
within the set such asthe words ‘yes and ‘no’.

Examples from this section are shown in table 1:

raised, torso upright

) Happy / Smiling Smile

LOL Laugh Out Loudly Laughing

( Sad / Upset Head and shoulders
dropped.

AFK Away From Keyboard Busy

OMG Oh My God Surprise

IMHO In My Humble Opinion | Neutral pose

-* Kiss Blow akiss

*Kiss*

*wave* | Hello/goodbye wave

CUL8R | SeeYou Later

Text M eaning Gesture

Yes Agree/ Yes Nod head

No Disagree/ No Shake head

? Questioning Head back, one eyebrow
raised, hand out stretched

! Emphasise message Head back, eyebrows

Table 1: Examples of keywords with their visual clue

il

Figure 4: Waiving and Thinking/busy poses (from Poser)

TRIGGERING GESTURES & EXPRESSIONS

We propose that a more natural method to activate
gestures is through the text messages that are written and
sent. A system needs to be developed where the text
messages are scanned for keywords. When detected these
keywords trigger an appropriate gesture. A similar
approach could be adopted for spoken discourse. A speech
recognition module, would extract key words from the
discourse. This kind of system has already been
implemented in the 3D Online Traveller world where
verbal messages are scanned for phonemes that activate lip
synchronisation [13].

Acronyms used within CVE discourse can be directly
mapped onto their corresponding gesture. This is also true
of punctuation marks used in traditional grammar as well
as emotion icons.

Another technique that can be used is when a user sends a
message intended for a particular group member by
including their nickname within a message. The software
should detect this and turn the author's avatar head
towards the intended recipient’ s avatar.

A user should also be able to inform the system, whether a
trigger word or symbol is displayed within the message on
the other group members screens. This is so that a gesture
can be performed without a text message. For example a
user may wish to indicate a desire to speak without




explicitly interrupting the person who has the floor. This
can be achieved by typing a symbol such as aforward slash
(/) as a message. The gesture will be triggered but there
will be no text sent.

Another useful feature is to allow the user to customise
what gesture is assigned to what keyword. Changes can be
saved as a separate set which can be loaded up at any time.
This is useful for developing different pallets or gestures
that are caled up for different contexts i.e. socia or
formal. Some gestures such as signalling an intent to leave
a group conversation need to have there own key assigned.
For example the function keys can be used to activate
appropriate gestures.

A MULTI-MODAL CONVERSATION SPACE
Investigations into the structure of virtual world social
encounters reveals that the process of interaction typically
breaks down into three sequential stages [9][14]. In the
start part people seek an individual or a group for
meaningful conversation. In the middle users interact and
in the end they negotiate a way breaking out of the
interaction.

In current CVEs avatars are scattered all around the
environment. This distribution of the avatars is a direct
consequence of difficulty in navigating in the CVEs.
Another reason for the lack of clustering, one would expect
when a conversation occurs, is due to the fact that
although each participant's text message appear above
their avatar in a bubble text, the text is often difficult to
make out. This is even more the case in a crowded
environment where text messages tend to overlap each
other. Participants have the tendency of relying on the text
window, and the experience shift from participating into a
CVE to taking part in a text chat session. This itself has
further reduced the need for participants to move their
avatar into a gathering when engaged in a group
conversation.

In order to achieve multi-modal conversation, not only
should other channels of communication be developed
such as gestures, but users avatars must be in a space
where they can see the other group members. We believe
that the need for two windows i.e. text and visual, can be
eliminated. Text message can appear in the same space as
visual ones. This is a necessary step toward achieving a
multi-modal interaction.

We have developed a concept we call the ‘conversation
circle’. This is a configuration for achieving multi-modal
communication with chat systems. Users have been
reported to arrange their avatar into a circle formation for
discussion in existing virtual worlds [15]. Our proposal
builds on this formation and presents a more sophisticated
application. Figure 5 shows a screen shot of six avatars
within a conversation circle. A circle begins when one user
makes an offer of conversation by clicking on the recipient

avatar. This is detected by the computer and the users
avatar is animated over to the recipient on all user
monitors and an appropriate gesture is triggered. If the
recipient accepts the offer of conversation by clicking on
the users avatar, both avatars are placed and locked along
the circumference of an invisible ring. A user must signal
that the conversation is over before they can leave the ring
and move on. This can be achieved by detecting that a
mutual obligation has being meet to leave the conversation
for example, the wave gesture or a textual symbol
embedded with the final text message sent to the group
such as aforward slash (/).

When a group is formed an invisible light fades in from
the circle centre and just above head height. This light
illuminates the avatars faces. It also creates shadows
around the parameter which helps to visually define the
groups space. Users external to the group can not move in
this area. When last two members of a group end their
interaction the light source fades out.

Figure 5: Screen Shot of a conversation Circle

Newcomers can join the group by clicking on it with the
mouse. The circle expands and the newcomer is placed
along its circumference. Avatars are evenly distributed
along circumference of the circle so in terms of spatia
importance al users are equal. When a user departs, the
circle contractsto bring together the remaining avatars.

The users viewpoint over the group needs to be third
person view so that all participants are visible. This
includes a users own avatar which is important as she
must be aware of what gestures their own avatar is
performing.

Text messages appear in speech bubbles that emanate from
the avatars. They remain on screen for a limited duration
determined by the length of the message in characters, or
until a new message is submitted by that user. Text
message within other groups are not visible while in a
conversetion circle as other discussions are not considered



to be relevant. This also ensures that the messages are not
overlapped. The text bubbles themselves are opaque so as
not to completely obscure the environment.

This concept is still in its early stages. Although multiple
social circles can exists within a single environment, each
circle currently only accommodates for up to six group
members. This particular formation has been designed
with purely chat applications in mind however we believe
that it can be modified to support other uses of CVEs. A
final point to note is that few CVEs currently support the
use of shadows. It is however possible to simulate them
with the use of algorithms. This technique is commonly
used within computer games such as Tomb Raider which
is available for the Sony Playstation and the PC.

The Convention of the Conversation Circles

Stage 1: Initiation or joining a conversation

Table 2 shows some gesture that can help visually support
or this part of the interaction.

Meaning to Convey Visual Gesture

Available for conversation Remain Neutral

Unavailable for
conversation

Ghosted avatar (semi-
transparent effect)

Ask for conversation
(closef/far)

Move into a space,
meet gaze, perform
guestioning gesture

Accept an offer or Smile/move towards
conversation (close or far) the conversation space

Table 2: Table of Gestures to support the initiating of a
social interaction.

Stage 2: Engaged within Conversation
Once engaged in conversation there are severa visua
operators that can help facilitate fluent conversation.
examples of these are shown in table 3

Operator Visual Gesture

Greeting Wave a hand

Give floor Arms forward offering,
then pulled back /offer
token

Show who has floor Hold token

Show desire to speak Raise arm above head

Table 3: Gestures to ensure the smooth running of
conversation at the middle part of an interaction.

Stage 3: Leaving Conversation
Users usually signal an intent to end an interaction some
time before it actually ends. The interaction will then end

only when both participants or in the case of a group, all
participants, have come to a mutual agreement.

Signal Gesture

Signal intent to leave Body quarter turn, gaze

still connected.

Say goodbye wave

Table 4: Necessary visual clues for ending conversation

Some gestures need to be adapted and there is a need for
some additional gestures for when a user joins and then
participates within a group interaction. Examples are
shown istable 5.

Joining

Ask for conversation Move onto circle parameter

In Conversation

Show newcomer so that others
can involve him

Avatar is highlighted

Show that a message is Sweeping gaze and arm with
addressed to the whole group hand out stretched.

Show a message addressesthe | Head turn towards

an individual group member

Leaving

Signal to group mutual Sweeping wave.

agreement has been recognised

Table 5: Additional Gestures Needed When Conversing
Within A Group.

Agent Avatars in Conversation

The expressions and gestures that need to be performed by
an agent are dlightly different for the middle stage of the
interaction. Within this stage gesture performed by agents
should serve to inform the human participant of its status.
Table two provides some examples of states that the agent
needs to convey to achieve a more fluent conversation
using the visual channel.

Status Visual Clue
Available Normal
Unavailable Ghosted
Type of agent i.e. help or Dress code

policing agent

Processing a query Thinking gesture

Cannot interpret request Confused expression

Require more information Questioning expression

Table 6: Examples of necessary gesture for agent avatar in
conversation




For the leaving stages a simple ‘goodbye’ should suffice.
As conversation with agents is likely to be less involved
and more functional, following the conventions of social
interaction in agent conversation will be less of a
requirement. All that is required to break off an interaction
with an agent is a single signal to show the agent that they
are no longer needed for the time being.

The Participants Field Of View

When designing the conversation space one of the key
issues to be addressed is the point of view from which the
participants will see the circle as well as the other avatars.
Three options are available a first person view, a third
person view and a bird's flight view. The first person point
of view is the one delivering a realistic visual observation
of the environment. Such a point of view doesn’t deliver a
comprehensive perception of the environment, this is due
to the lack of any feedback from the avatar actions (such as
balance, touch and force perceptions). Without visua
feedback, one cannot be fully aware of what the avatar is
currently doing with afirst person view [3]. A third person
view is basically located behind the avatar dlightly above
the head, this lets the user not only see what the avatar is
looking at but at the same time be aware of the avatar
actions, postures and immediate surrounding. Because this
view is fixed relatively to the avatar no disorientation can
occur when there is a mismatch between the avatar gaze
and the user's point of view. Unfortunately this is the case
with the bird's flight point of view. The user has to be
aware of this fact and not attempt displacements when
such mismatch occurs. With the third person view it is
possible to have al the participants in the circle of
conversation within the field of view as one would expect
it to be the case. With a bird's eyes point of view, comes
the possbility of viewing more than just the local
conversation circle. Asathumb of rule, first person view is
to be used only for formal or urgent one to one dialogues,
third person view in most cases, and bird's eye view when
inquiring about the environment.

GROUP STATUS

We argue that there is a group behaviour that needs to be
visually represented. The socia circle concept allows for a
visual grammar of a socia group to be developed. For
example it may be necessary to provide a visual clue that
indicates whether or not the group is full. If a group is full
then the light source can turn red. Other users can then
understand at a glance the state of the group.

Socia circles are owned by the participants contained
within them. This means that only group members can
change the status of the group which could be :

Private : Invited participants only.
Semi-private : Only acquainted participants can join.

Public : open to all.

From another perspective conversation spaces are
characterised by the type of conversation they are holding.
Casual conversations are the least regulated, and no
control or restriction is put upon participants regarding
interruptions and entering and leaving the group. Formal
conversations have more restrictive rules. Participants
exchange a token which act as a moderator of the
conversation.

Group Condition Visual Symbol

Group is close to newcomers Emanate ared glow
Group is open to newcomers Normal

Group is looking for Open spaces around the
newcomers parameter

The group context is social or Dress code of the avatars
formal

Table 7: Some Visual Clues to Group Status.
CONCLUSION

We propose that to arrive at a useful set of gestures, one
should draw on a number of sources. Firstly gestures that
support the social conventions of a CVE, secondly from
bodily actions that are described by acronyms, emotion
icons and keywords that are found within the text
messages.

We have Set guidelines for avatar design that take into
account the identity of the owner and some of his or her
relevant characteristics, and we have proposed a library of
predefined gestures and expressions. Such a library should
facilitate communication and expression in a CVE.

We have proposed conversation circles that address the
following issues:

1. Navigating into a conversation space, alowing a
clustering of conversation groups.

2. Visua definition of the conversation circles within the
CVE.

3. Allows all participant to be visible at once and a
multi-modal communication is achieved.

4. Deélivers conversation groups which can be expanded
and reduced according to the number of participants.

5. Ensuresthat text messages do not overlap

Further developments should result in the spatia
arrangement of the conversation circles in social groups.
Enhanced avatars so that members of a group are
recognisable by some visual characteristics. The possibility
for participants to initiate a conversation simply by
clicking on an individual to initiate a group, or by clicking
on an existing group which is open to newcomers.




This paper has proposed a set of design guidelines towards
a truly multimodal CVE which would facilitate the
communication between users and provide better ways for
the participants to express themselves.
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