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1 Introduction

This document attempts to provide a summary of discussion and decision made regarding
the avatar funtion of WP-2 (and WP-3) at the WP-1 atelier held in Aalborg April 30th
to May 4th 2001. The document is written by Claus using some paragraphs produced by
Niels.

The premise of the discussion we had was that we are going to introduce the avatar in
two steps:

1. Prop-avatar.

First we produce what popularly (within Puppet) has been called a 0.3. avatar (i.e.
an avatar that is not a fullscale character). Hereafter, this initial avatar is called
prop-avatar because it is more a prop that can be moved around in the world than
an actual character with whom you can identify. The Haystack is an example of a
prop-avatar.

2. (Full) avatar.

Later we introduce the fullfledged avatar (full avatar, or 1.0 avatar) as a character
who can interfere directly in the action (story, scenario, improvisation, whichever
term you prefer) according to the will of the user. The Black Sheep is an example of
a full avatar.

The main difference between the two types of avatars is that the user accesses the
fictional space in two very different ways. When using a full avatar, s/he enters by way
of identification with a character. This means that the dilemma whether s/he wants to
use the avatar in the service of the farmer or the cow is experienced through identification.
Concretely, this means that the dilemma is to be understood as related to the fictional
character (i.e. the sheep in so far as we choose a sheep as the avatar). Conversely, when
using a prop-avatar, the dilemma is experienced as more closely related to the user him-
or herself, outside the illusion so to speak. This is so because s/he enters the fictional space
via the use of objects, an access that makes him or her the actual character who takes
sides.

The (detailed) functionality of both types of avatar were discussed from technical, dra-
maturgical, and phychological points of view during the WP-1 atelier. This documents lists
the gist of this discussion and the decisions made.

2 Prop-avatar

The prop-avatar is a part of WP-1, and as such it will be a functionality available for testing
from week 20 (May 14th and on). Technical support for the prop-avatar functionality has
been in place since February. What needed to be settled was the issue of how prop-avatars
influence the scenario, i.e., the behaviours of the two lead characters (Farmer and Cow).
Fundamentally, a prop-avatar can 1) serve merely as a physical obstacle to agents,
and/or 2) it can have special meaning to the agents so that they will have special behaviours
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responding to the presence of the prop-avatar. So far, the Haystack (prop-avatar) has
functioned only as an obstacle to both the Farmer and the Cow.

2.1 Scenario specifics

Discussions concerning these issues led to the following decisions regarding the prop-avatar
functionality for WP-1:

1. Two different prop-avatars.

The WP-1 scenario will contain two different prop-avatars. These will objects that
the child can select at will, resulting in gaining mouse control over the position of the
prop. The prop can subsequently be moved around freely in the environment until
such time where the child either 1) returns to exploration mode allowing free-flight
camera control, or 2) selects the other prop-avatar. I.e., the child can only move one
prop-avatar at a time.

Exactly what props will serve as prop-avatars is still being debated. Currently, it is
envisaged that it will be a haystack (or a grammophone) and a tractor.

2. Different, but symmetric prop influence on scenario (behaviours).

In the WP-1 scenario the two pro-avatars will have different, even opposite meanings
for the two agents (Farmer and Cow). Each prop-avatar can be used for two purposes:
obstructing and distracting a character (the latter by working as an attractor on the
character.

Thus, the Tractor will work as an attractor to the Farmer. If the user chooses to bring
the tractor near the Farmer, he will be so interested in it that, for an appropriate (7)
amount of time, he will follow it (and possibly engage in some activity towards it)
and temporarily forget about his herding/luring project. Conversely, the tractor can
be used as a means of obstructing the Cow’s passage to e.g., the meadow.

Likewise, the Haystack (or grammophone) may be used as a means of attracting the
Cow’s attention. If the Haystack is placed in the vicinity of the Cow, it sees an
opportunity to have a nice meal and thus becomes distracted from the escape project
(or from the ’follow-farmer’ project). On the other hand the Haystack can be used
for obstructing the Farmer’s movements.

In principle both prop-avatars can function to obstruct the two agents from seeing
each other. How this can utilized by the child remains to be tested.

It follows from the above specifications that the two prop-avatars are identical as
far as the construction is concerned. But in terms of their powers as attractor and
obstacle they work in opposite directions: Haystack: Attractive to Cow and obstacle
for Farmer; Tractor: Attractive to Farmer and obstacle for Cow.

3. Prop-avatars must be distinct from characters and other objects.

In order to explore what the different ways of accessing the world will mean for kids
the difference between the two types of avatars should be maximized. As opposed to
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the full avatar who should be as anthropomorphic as the cow agent, it is important
that the prop avatar does not appear humanoid or anthropomorphic. This is the
prerequisite for dealing with them as inanimate objects or props with which you will
not tend to identify. On the other hand, it is important to avoid that the child will
be let to believe that any inanimate object of the world can be used as a prop-avatar.
Therefore, we need to provide them with distinctive traits.

We will solve this problem by letting each prop-avatar have a default animation
designed to serve the purpose of attracting the child’s attention and set the props
apart from all other inanimate objects. Thus, the two prop-avatars will have a slightly
organic visual "feel’.

Furthermore, each prop-avatar will have one simple reactive behaviour. When for
example the Tractor comes close to the Farmer it will play an animation (e.g. a wheel
coming off) and issue a sound underlining the animation. Similarly, the Haystack (or
Grammophone) will react to the immediate proximity of the Cow. For as long as the
prop-avatar is close enough to its 'target agent’ it will perform this reactive behaviour
at regular intervals (say each 5 seconds).

2.2 Technical issues and status

Viewpoint and interaction

A more detailed presentation of viewpoints relevant for the PUPPET project is given
in section 3 in the context of viewpoint modes for the full avatar. For the prop-avatar
we shall continue with using the ’behind avatar’ viewpoint mode (in lack of better term).
Figure 1 illustrates this viewpoint mode for the current Haystack. The exact location of the
viewpoint relative to the prop-avatar is configurable and will be fixed based on experiments
(providing a compromise between feeling close to the prop-avatar and being able to see a
relevant spatial context).

The navigation of the prop-avatar, even in the ’behind avatar’ viewpoint mode, will be
the same as all avatar navigation for the PUPPET project: a) mouse position to control
direction of movement, b) left and right mouse buttons to control moving forwards and
backwards respectively.

Technology for prop-avatar

To enable the simple reactive behaviours on the part of the prop-avatars we shall employ
already existing agent technology developed at LIA /AAU. This agent technology is inspired
by the behaviour-based agent architecture first proposed by Bruce Blumberg at MIT.

The HighLifeAgent developed at LIA/AAU has capabilities that vastly exceedes what
is required for the prop-avatar, but that gives PUPPET room for future inspiration and
requirements.

The introduction of the two prop-avatars will not require extra computing power for
the PUPPET project. The prop-avatars will run on the SGI Octane alongside the Virtual
Environment, and it will be completely invisible to the user (the user does not have to
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Figure 1: Two screenshots showing Haystack prop-avatar in situations in the farm world.
The prop-avatar viewpoint mode will be the socalled 'behind avatar’ mode, i.e., the prop-
avatar will always be in the center of the view and the camera will follow its movements.

learn any new commands or other tricks). The prop-avatar will just start up together with
the rest of the system and be ready for the child to select.

Status

The current status of the prop-avatar functionality as outlined above can be summa-
rized as follows (some key issues are highlighted as they require immediate attention from
everybody, but especially Janek, Martin and the modellers/animators):

Technology behind prop-avatar is in place, including selection, viewpoint, and inter-
action issues

Exactly what two objects will serve as prop-avatars needs to be settled as
soon as possible

Prop-avatar funtion relative to Farmer and Cow agent behaviour still needs final
polishing (the exact type of prop-avatar objects feeds into this)

Models and two animations for each prop-avatar is needed. The Tractor
has been modelled, but not animated. The other prop-avatar is undecided
and thus not modelled nor animated

Towards the end of the WP-1 atelier it became unclear as to what extent
the Farmer and the Cow scripts will respond to the prop-avatars

3 Full avatar

The full avatar (henceforth just avatar) is a part of WP-2, but it was important to ’settle’
the avatar functionality now in order for technical development to be on top of the situation.
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Many important issues were settled during the WP-1 atelier, but others remain unresolved,
see section 3.2. First we briefly recapitulate the decisions made regarding the avatar and
its role in the WP-2 scenario.

3.1

1.

Scenario specifics

One avatar: The Black Sheep

The WP-2 scenario will have only one character which can become the avatar, namely
The Black Sheep. When the Black Sheep is not selected as avatar it will perform
simple "I am alive’ actions (the occasional animation and sound). When selected the
Black Sheep becomes the avatar, resulting in the child gaining mouse control over the
movements.

. A choice of viewpoint

When the child is controlling the Black Sheep as avatar there will be a choice of
viewpoint modes, the main ones being 1) totally subjective (through the eyes), 2)
over the shoulder, 3) behind avatar, and 4) out-of-body. The viewpoint issue is
described in more detail in section 3.3.

. Positive, neutral, and negative avatar actions

As avatar the child will have a choice between three different actions, in addition to
being able to freely navigate the world. The actions will be triggered by pressing
a keyboard key (space bar). Pressing the space bar will thus invoke an immediate
action (sound and animation). Whether the action be positive, neutral or negative is
decided by the child by use of a special interface:

Special interface for choosing avatar action

The WP-2 platform will involve a special interface enabling the child to indicate
his/her 'mood’ in an intuitive and simple manner. The interface paradigm will be
one of physically placing either an angry, neutral, or happy face brick on a designated
area on the table. The system will read which of the three faces is currently in
the designated area, and the avatar action triggered by pressing the space bar will
correspond to this face.

. Sound from real world feeds into virtual world

The WP-2 scenario will exploit the use of a microphone to transfer the child’s utter-
ances into the virtual world where the agents will react to it. It will work as follows:
when the child is controlling the Black Sheep as avatar it will be possible for the adult
helper to switch on the microphone. This will cause the child’s (and adult’s) voice
to be transfered to the virtual world, where agents within hearing range will "hear’
the voices. The agents will then react in the same general manner that they react to
other avatar actions (as described above). There will be no processing of the sound,
i.e., no speech understanding or classification of tone of voice (pitch), but merely a
computation of the sound level. It will be possible for the child and adult to speak
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softly together without the agents hearing it. Loud noises will cause the agents to
react.

The use of sound in this manner will complement the avatar action invoked by the
space bar as described above. l.e., the positive, negative, and neutral avatar action
will be triggered either by pressing space bar, or (if the microphone is open), by
uttering noises.

The three different avatar actions, in conjunction with the possibility to move the avatar
around freely, will give the child 6 different ways of influencing the scenario (the behaviour
of the Farmer and Cow). The avatar can:

1. Lure the Cow (attract Cow)

If the avatar is looking at the Cow, and the avatar is performing its positive avatar
action, the Cow will follow the avatar. This, in combination with the Cow’s and the
Farmer’s behaviour gives sub-ordinate improvisation possibilities, as the avatar can
then:

e lure the cow out of the pen
e lure the cow to stay in the pen (when it is trying to escape)

e assist the Farmer in getting the Cow back into the pen (by luring the Cow in
that direction regardless of whether the Farmer is luring or herding)

e oppose the Farmer in getting the Cow back into the pen (by luring the Cow in
the opposite direction of where the Farmer wants it to go)

2. Herd the Cow (repell Cow)

If the avatar is performing its negative action towards the Cow, the Cow will be
repelled by the avatar. This gives the same possibilities as above, only it will be
herding on the part of the avatar, not luring.

3. Lure the Farmer (attract Farmer)

A positive avatar action performed towards the Farmer will cause the Farmer to follow
the avatar. This can influence the scenario in the following ways:

e lure the Farmer away, thus enabling the Cow to escape the pen

e lure the Farmer towards the Cow, enabling the Farmer to detect that the Cow
has escaped

e lure the Farmer while he is busy luring or herding the Cow, thus distracting him

4. Herd the Farmer (repell Farmer)

The negative avatar action performed towards the Farmer will repell him away from
the avatar. This gives the same sub-ordinate choices as were listed under 'Luring
Farmer’.
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5. Provoke simple response from Cow

The neutral avatar action performed towards the Cow will cause the Cow to exhibit
a simple behaviour acknowledging the presence of the avatar. This can be a minor
distraction to the Cow, and can thus for example influence the Farmer’s chances of
success when he is trying to herd the Cow back into the pen.

6. Provoke simple response from Farmer

As above, only the neutral avatar action is directed towards the Farmer, which will
respond, e.g., greet the avatar. The greeting may depend on the mood of the Farmer.
If he is annoyed with the Cow because it is refusing to be herded back to the pen,
the greeting from the Farmer may be very grumpy.

3.2 Open issues

This section contains some valid footnotes provided by Niels. They have been included
without ’processing’.

e Should both agents react to the actions by the avatar, or should the agent which is
not directly addressed (being looked at by the avatar) refrain from reaction? There
are pro’s and con’s of both solutions, and a decision is pending (will probably require
experimentation).

e Should an avatar intervention be counted as an encounter with influence on the
overall structure of conflict? If we decide that they shall count, the complementary
development of the two characters will be disturbed because one of the characters
may count many more encounters than the other and thus be forced to proceed in his
development while the other character will stay on an earlier level of development.
The question is whether this disorder will in fact create interesting new scenarios or
rather produce an un-intelligible mess. Again, we decided to leave the issue open and
see what hapens when the structure has been implemented.

3.3 Technical issues and status

Viewpoint and interaction

The WP-2 avatar centered scenario will be an excellent background for testing issues re-
lating to choice of viewpoint. To this end we have agreed on a fairly large array of optionale
viewpoint modes, which will allow the child to experience the experience in different ways.
Below a list of viewpoint modes is provided, (in the examples we have used the current
Farmer model as avatar in the absence of an actual Black Sheep model).

1. Subjective camera viewpoint mode

In this viewpoint mode the child will see what the avatar sees. If the child ’is pointing
the camera downwards’, some portion of the avatar becomes may be visible. To
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Figure 2: Subjective camera viewpoint mode. Right: looking straight ahead. Left: looking
down on self.

Figure 3: Over shoulder viewpoint mode. Right: version 1, where avatar head is in center,
possibly obstructing the view too much. Left: version 2, where avatar head is to one side.

support this, the avatar model has to be made with this in mind. Figure 2. In this
viewpoint mode mouse movements map to avatar movements.
2. Over the shoulder viewpoint mode

In this viewpoint mode the child will see what the avatar sees, plus part of the avatar
(back of head) will be visible all the time. Figure 3. In this viewpoint mode mouse
movements map to avatar movements.

3. Behind avatar viewpoint mode

In this viewpoint mode the child will see the avatar in full figure from behind in the
center of the view. Figure 4. In this viewpoint mode mouse movements map to avatar
movements.

4. Subjective with face icon insert

This viewpoint mode is exactly the same as subjective camera mode, only at one top
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Figure 4: Behind avatar viewpoint mode.

Figure 5: Subjective with face icon viewpoint mode (simulated as automatic placing of face
icon is not yet implemented).

corner of the screen there will be a window showing the current avatar face. Figure
5. In this viewpoint mode mouse movements map to avatar movements.

5. Subjective with face mask overlay

This viewpoint mode is the same as subjective camera mode, only the entire screen
has a semi-transparent overlay showing the avatar face or key features thereof. This
mode requires special (ongoing) implementation and cannot be illustrated with a
simulation. In this viewpoint mode mouse movements map to avatar movements.

6. Out of body viewpoint mode

This viewpoint mode allows the child to see the avatar in the spatial context. The
viewpoint mode will allow the child to move the camera around the avatar (with
camera constantly pointing towards the avatar, in fact it is similar to the old plate
viewpoint mode). In this mode the mouse will map to camera movement and zoom-
ing in/out, and thus the avatar cannot move in the mode. The child can still per-
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Figure 6: Out of body viewpoint mode. Right: one view of avatar in this mode. Left:
another view. This viewpoint mode allows the child to explore itself (explore its avatar)
from any angle, while still being able to perform avatar actions, but the avatar cannot
move, as the mouse is being used for controlling the camera position.

form avatar actions, and thus see these actions from any angle, in effect explore the
self/avatar while it is doing actions in context. Figure 6.

Technology for avatar

The avatar will be based on existing technology, either a HighLifeAgent or a JAM agent.
There needs to be an agent running behind the avatar for two reasons: 1) the avatar should
perform an animation and a sound when the child triggers an avatar action, and 2) the
avatar should do some little behaviour in situations where it is not yet selected as avatar.

If we decide that the avatar actions need to be context dependent additional technical
development is required. If for example the positive avatar action is differs depending on
whether it is directed towards the Cow or the Farmer, some functionality is required that
will allow the agent running below the avatar to detect who the avatar action is directed
towards. Currently the only technical solution to this is gaze direction.

Status
Below we list the status of a number of tasks involved in providing the described avatar
functionality.

e A manuscript is needed linking the described functionalities (avatar actions, child’s
use of sound) to descriptions of exact behaviours for the Farmer and Cow.

e The agent technology behind the avatar function is implemented. It will either be
a JAM agent or a HighLifeAgent. If avatar action need to be context dependent,
additional technical development is required.

e Most of the viewpoint modes are implemented (except the ’subjective with mask’,
’subjective with face icon’, and the ’out of body’ viewpoint modes. The latter is very
close to being implemented).
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A model, some animations, and some sounds are required for the Black Sheep.

The technical support for enabling agents to react to sounds from the real world (via
microphone) is already implemented (has been since summer 2000).

COGS (Pat) will be looking at technology for the avatar action choice interface (based
on placing faces on a device). Everything concerning this special interface needs to
be designed, implemented and interfaced to the rest of the system.

The agent scripts for the WP-2 scenario will be substantially more complicated than
those for WP-1. Development of the agent scripts is a major task.
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