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Abstract— This study lies in the context of cog-
nitive ergonomy and virtual engineering. We pro-
pose to model and implement the behaviour of au-
tonomous virtual agents, using ideas from psychol-
ogy (fuzzy cognitive maps, affordances) and neu-
rophysiology (active perception). We describe the
basis for a behavioral model imitating human be-
ings’ perceptive operation. The psychological notion
of “affordance” will help us in the construction of
cognitive maps for virtual actor’s behaviour spec-
ification. Sensus Alain Berthoz, neurophysiologist,
perception is not only an interpretation of sensorial
messages: it is also an internal simulation of the ac-
tion and an anticipation of the consequences of this
simulated action. Following neurophysiological ex-
periments on hippocampus in which were observed
oscillations permitting prediction of trajectories, our
virtual actor simulates its own behaviour in an imag-
inary space. This simulation in the simulation allows
him to predict the consequences of actions. The ex-
pected benefit from our model consists in elaborating
a believable virtual helmsman within the framework
of a virtual sailing ship. We have implemented such
a virtual actor in the multi-agent environment oRis.

Keywords— Active Perception, Affordance, Auton-
omy, Believable Virtual Actors, Fuzzy Cognitive
Map (FCM)

I. Introduction

This study lies in the context of virtual engineer-
ing and human information systems. We propose to
model and implement the behaviour of virtual believ-
able agents [Bates 92], [Magnenat 91], [Perlin 95], using
ideas from some psychologists [Tolman 48], [Gibson 58]
and neurophysiologists [Berthoz 97], [Buzsaki 92]. Vir-
tual worlds are peopled with autonomous entities impro-
vising in free interaction [Hayes-Roth 96]. Autonomous
entities is one of the keys for believable virtual human
creation [Thalmann 00]. Autonomy rests on sensorimo-
tor autonomy: each entity is equipped with sensors and
effectors enabling it to be informed and to act on its
environment; an autonomy of execution: the execution
controller of each entity is independent of the controllers
of the other entities; an autonomy of decision: each en-
tity decides according to its own personality (its history,
its intentions, its state and its perceptions). Autono-
mization of a model consists in giving to it a sensori-
motor interface and also a decision module so that it
could adapt its reactions to inner and extern stimuli.
At the opposite from an avatar which control is pro-
vided by a human operator, an animat must compute

it-self this control for coordonating its perceptions and
its actions [Meyer 91]. One could distinguish three main
types of computational models: descriptive, causal and
behavioral [Arnaldi 94]. We propose in this article the
basis for a behavioral model imitating human beings’
perceptive operation.

We use Fuzzy Cognitive Maps (FCMs [Kosko 86]) for
specifying agent’s behaviour (graph structure) and for
controlling its movement (FCM dynamic) in the multi-
agents environment oRis [Harrouet 00]. Thus, an FCM
owns perceptive concepts activated by the fuzzyfication
of agent’s sensors. It owns motor concepts which activa-
tions are defuzzyfied to be sent to agent’s effectors. In-
termediate concepts translating agent’s inner state and
are used by FCM dynamic calculus. We distinguish
sensation from perception: sensation is resulting from
sensors only, but perception is sensation influenced by
inner state. An FCM allows the modelling of percep-
tion thanks to link between innner concepts and sensi-
tive concepts. A self-perceptive agent can also use an
FCM in an imaginary space and simulate a behaviour
[Maffre 01]. We argued that FCMs are a great tool for
autonomous agents’ behaviour specification, control and
prediction [Parenthoen 01].

The psychological notion of “affordance” will help us
in the construction of FCMs for believable virtual hu-
man behaviour specification. Researches in ecological
psychology show that individuals base their behaviours
on certain critical pieces of information provided by
their immediate environment and relating perception
and action. These pieces of information called “affor-
dances” are directly perceived without cognitive effort
and drive the modalities of action [Gibson 58]. In cogni-
tive ergonomics, the notion of affordance is a scope for
user interface development [Vicente 90], wich is named
“ecological interface” [Flach 96] for information system
design [Jordan 98] or work analysis [Lahlou 00]. Con-
cerning human-VR interaction, researchers have under-
lined the necessity to display affordances in order to im-
merse the subject for helping interaction [Cronin 97]. In
the field of experimental psychology, some recent works
propose to model affordances through equations [Stof-
fregen 99]. Nevertheless, these models elaborated in lab-
oratory are based on a relation between an individual
and a single affordance. Approaching affordances in a
real or virtual environment requires a model showing
how individuals select an affordance among the others.
We argue that FCMs can be a good modelling for af-
fordances selecting, using the attractor of an FCM con-



structed by affordances. Furthemore, in a virtual world
it is essential that artificial entities act with believable
behaviour [Mateas 97]. The appraise of a sensorimo-
tor activity driven by intentions (like sailing) allows the
extraction of affordances and their relations, as the ex-
pert explains his activity. Then, from the appraise we
can extract affordances-based FCMs that could drive a
virtual agent. Such an agent behaves according with
expert description, then increases its believability. We
argue that affordances-based FCM is a very usefull tool
for believable agent prototyping in virtual worlds.

As an affordances-based FCM drives the modalities of
actions, we need a model of the action for increasing be-
lievability and autonomy. Neurophysiology assiociates
perception of movement with permanent and coordi-
nated fusion of various sensors: proprioceptive, vestibu-
lar and cutaneous receptors [Lestienne 95]. But this
multisensorial informations are combined with signal
coming from brain which controls the motor command
of muscles. Perception is not only an interpretation of
sensorial messages: it is also an internal simulation of
the action and an anticipation of the consequences of
this simulated action [Berthoz 97]. For understanding
the brain’s role in active perception, we need to begin
with what goal the organism want to reach and we need
to study how the brain will ask its sensors, by specifying
estimated values in function of the internal simulation
of the predicted consequences of this action. Each af-
fordance is associated with a predicted sequence of sen-
sorimotor configurations. Following neurophysiological
experiments on hippocampus in which were observed os-
cillations permitting prediction of trajectories [Buzsaki
92], [Lisman 95], our virtual actor can also use an FCM
in an imaginary space and simulate a behaviour. This
simulation in the simulation allows him to predict the
consequences of an action. On one hand, it can spo-
radically verify state of its sensors while performing an
action and then control the coherence of the prediction,
on the other hand it has the ability to choose an action
among possible ones, not by logical reasonning about an
abstract representation of the world, but by simulating
its behavior model. We call these abilities for virtual
agent the proactive perception.

The expected benefit from our affordance-based and
proactive model consists in elaborating a “human-
like” virtual helmsman, with a believable behaviour
for sailors, facilitating man-machine cooperation and
within the framework of a virtual sailing ship intended
for sporting drive. We have implemented such a virtual
actor in the multi-agent environment oRis [Harrouet 00].
As we dispose of data-recording of a racing sailing ship,
we compare the virtual skipper thus prototyped with
the human helmsman.

In the following section we describe the psychologi-
cal affordance-based model and the FCM modelling for
affordance selection. Next section presents neurophysio-
logic notion of active perception and what we call proac-
tive perception for virtual actors. In Section 4, a be-
lievable proactive virtual helmsman is specified, then
implemented in the multi-agent environment oRis and
compared with a real helmsman.

II. Affordance-Based FCM

Precedent work shows that FCMs can specify, control
and predict perceptive actors’ behaviours [Parenthoen
01]. This section is a guide for construction of believable
actors’ FCMs using psychological notion of affordance.
Furthemore, such a work proposes the basis for a model
showing how individuals select affordance among others.

A. Psychological Model of Activity

From researches in ecological psychology, Sensu Gib-
son, Affordances are critical pieces of information pro-
vided by immediate environment, relating perception
and action, directly perceived without cognitive effort,
driving the modalities of action. Landmarks, gateways,
pathway, obstacles are the most common ones, but
not any exhautive list seems to exist. To study affor-
dances during activity, we must consider three elements
defining environment-human interaction: environment,
agent & tool. The environment is a set of objects (or
other agents) and physical laws having properties that
constitute potential affordances for agent and its tool.
The agent has got physical and sensorimotor features
defining perceptual and motor fields for affordance cap-
turing (field of view, maximal reaching distance, etc.).
Agents are also located in spacio-temporal dimension.
Tools possess a function determining the field of ac-
tion. It is also a medium between environment and
agent for affordance collecting. The interaction between
environment-tool-agent generates affordances processed
by the agent.

An environmental property or affordance called P
would provide an attractive or a repulsive effect on agent
or tool in regards with the agent’s activity. During a
locomotion activity, obstacles would be considered as
providing a repulsive effect. Then P is repulsive. while
pathway, gateway, landmark correspond to objects hav-
ing attractive effect. Then P is attractive.

In the frame of tool utilisation, we suppose that the
absolute value of affordance for any environmental
property P would be equal to the sum of dependency
relationship between the feature of tool and P. A de-
pendency relation is observed when P is concerned with
tool feature during a mutual contact. For instance, the
width of a door P will be in dependency with the volume
of the crossing tool.

A property P will be more or less accessible to agent
& tool. P accessibility level can be divided in two
components. Fist component is perceptual accessibil-
ity, wich depends on the perceptual agents’ field and on
the feature of the tool as a medium to transmit affor-
dances. An affordance would be more or less available
in perceptual field and thus it would have a different
level of effect on agent. Second component is a motor
accessibility, which depends on the field of action avail-
able for agent and tool. In the same way, the position of
affordance in the field of action would bring it a differ-
ent weight. For instance, if we consider tool or agent’s
speed as constant, then we can define accessibility as a
perceptual or motor distance between P and the agent
with the tool.



At moment t, a property will hold a relative value
in terms of affordance, which is its absolute affordance
value weighted by its perceptual and motor accessibili-
ties.

The selection of one affordance among others is not
restricted to the choise of the affordance with highest
relative value. All the agent’s unconcious knowledge is
required for this operation. We propose in the next sub-
section to use FCM for modelling this selection, in the
case of a specialised activity. We argue that it’s possible
to construct a FCM for the creation of believable virtual
agent, when this activity can be appraised in terms of
affordances.

B. Perception of Affordances via FCMs

The goal of this subsection is to describe how to con-
struct a believable virtual autonomous agent for the re-
alisation of a given activity. The use of psychological
affordance-based model is a scope for believability or
efficiency. This study is possible if an expert can list
(in interaction with psychologist) a set of required af-
fordances for this activity.
• Concepts: affordances proposed by expert are the
concepts of an FCM F .
• Sensation of affordances: an expert of this activ-
ity gives a formula of the absolute affordance val-
ues. This formula could be in function of virtual agent
sensors and fuzzy rules. This gives us a new extern ac-
tivation value of the concept related to this affordance
for F at each time ending formula evaluation. Between
two evaluations, extern activation value could be null or
equal to the last calculated one.
• Perception of affordances: In the framework of af-
fordance accessibility level and FCM, the formalisa-
tion of expert knowledge could help to choose boxes for
arc weights between concepts. A part of expert knowl-
edge can be translated into inhibition/excitation rela-
tions between affordances, then into a link matrix for
F . For instance, obstacles could inhibit pathway, gate-
way & landmarks, gateway could inhibit themselves.
The FCM thus obtained can be connected to the virtual
agent as explained in [Parenthoen 01]. This affordance-
based FCM should drive a behaviour corresponding to
the given activity according to expert. This cognitive
activity is the first browsing of the environment to work
out a network of affordances. Once an affordance is
selected, it triggers off the associated strategy of trajec-
tory. These affordances are given with the assistance
of an expert, but the browsing activity being strongly
nonconscious [Spence 99], it is necessary to validate in
experiments the relevance of the affordance network.

III. Virtual Active Perception

Brain can be considered as a biological simulator
which predicts using its memory and making hypoth-
esis about internal modelling of the phenomenon. Let’s
take a sportman as an example: he will mentally and
predictivly go though the evens of the performance in
the same time he will performe it, and sporadically ver-
ify his sensors’ states. The inner simulation of move-
ment is made easier by a neuronal mecanism of inhibi-

tion. Brain possesses a biological modelling of the ac-
tion to be performed. It does not only compare sensorial
with memorised informations, it also uses anticipatory
mecanisms (Figure 1 [Droulez 88]).
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During an action, the brain uses two modalities in parallel. A pre-

dictive or projective one for selecting sporadicaly the state of some

sensorimotor sensors. And a reactive or concervative one for hold-

ing some variables in boxes defined by action intentions. The brain

would lost too much time in controlling every time all the sensors.

Fig. 1. The two Modalities of Movement Control by Brain

Let’s take an agent which behaviour is specified by
an affordance-based FCM. Each affordance belonging to
this FCM is associated with a specific strategy of tra-
jectory, described by a sequence of sensorimotor con-
figurations. An expert gives these caracteristic sen-
sorimotor configurations associated to each affordance.
If the affordance selection is correct, then the proto-
typic sequence of sensorimotor configurations should be
observed. The simulation of behaviour in imaginary
space is synchronized with the real time behaviour of
the virtual actor. This synchronization follows neuro-
physiological experiments on hippocampus in wich were
observed oscillations permitting prediction of trajecto-
ries [Buzsaki 92], [Lisman 95]. A low frequency oscilla-
tion ask the context of the action to the FCM. During
one of this cycle, a high frequency oscillation synchro-
nizes the prototypic sensorimotor configurations with
the real time observations by pattern matching. This
pattern matching between configurations and observa-
tions is only done on the prototypes associated with the
affordance selected by the FCM. The frequency ratio of
these oscillations is equal or greater than the number of
configurations in this prototypic sequence. The virtual
agent then go through the sequence of configurations
discribing the contextual strategy, always anticipating
to reach the next configuration. If the pattern match-
ing fails on every configurations, then a new context is
asked to the FCM, inhibitting the current selected affor-
dance and memorizing sensorimotor features of the last
low frequency cycle. The agent will virtualy run (with
low calculus priority) in its imaginary space these stored
sensorimotor features for various affordances. Then the
agent chooses the one which best fits this low frequence
cycle sensorimotor features according to the predicted
prototypic sequence. This choise permits an hebbian
modification of the FCM weigths, exciting the chosed
affordance and inhibiting the others.



IV. Virtual Believable Helmsman

Within the framework of the realization of a virtual
sailing ship intended for sporting drive, it is significant
to give believable behaviour to virtual sailors. Such vir-
tual sailors have to be able to act, within a virtual ma-
rine universe, as a helmsman could pilot, as a reglor
could play on the veils and as a tactician could choose
strategies of navigation. The behaviour of the sailing
ship must be qualitatively compatible with anticipations
of a real sailor. For that, it is necessary to understand
the affordances which a sailor uses to locate himselve on
the waves and to choose a trajectory. Indeed, the more
the extraction of affordances is pertinent, the more be-
lievable will be the virtual sailing ship thus prototyped.
This section describes the begining of the construction
of a virtual believable helmsman using affordance-based
FCMs and active perception.

A. Affordance-Based FCM Construction

The marine environment is extremely complex. The
parameters involve the state of sea (waves), the weather
evolution (wind), the trim, the power and the tired-
ness of the sailing ship, and of course the sailor. How-
ever, there are prototypic behaviours of sailing ships
with systematical reactions according to most sailors.
Sailing expert knowledge permits the construction of
an affordance-based FCM. This FCM selects one affor-
dance among others and drives the behaviour of a vir-
tual helmsman. After a light appraise about open sea
sailing (one of us being a sailor), we established some af-
fordances guiding trajectories’ choice when sailing back
winds and sea. There are Landmarks (Course: con-
stant gyroscope, compass; Trim: constant wind-vane),
Gateways (Restart: to explore front wind road for in-
creasing speed; Back wind VMG: to explore back wind
road compensating restarts), Obstacles (Luff: con-
verge towards a dangerous blocking with windward side;
Jibe-luff: converge towards a very dangerous blocking
jibe), Specific & Physic (Surfing or Not: surfing is
the state of a sailing ship which speed passes a critical
threshold, a sailing ship then can go temporarily more
quickly than a wave; Moments’ equilibrium and control:
the formula (Eq.1) results from physical study. It is
based on the piloting description as a compensation by
the rudder blade effect of the various couples unbalanc-
ing a sailing ship around the vertical axis).

v2
boatθhelm =

���� µc∆compass + µt∆trim+
µrθroll + µδrδθroll + µδcδθcompass

(Eq.1)

It should be known that a sailor can steer his ship by
foggy night. The visual aspect of the sea is thus replace-
able by feelings of gyroscopic balance with crisp compass
attention to consider the average navigation direction.
The direction and the force of the wind is felt jointly by
hearing and touching. Surfing is characterized by spe-
cial noise appearing above critical speed. It should be
thus possible to activate these affordances starting from
sensors indicating, on the one hand sailing ship pitch-
ing, rolling, direction and speed, on the other hand the
direction and the force the wind blows.

In this paper, we cannot describe all the affordance
values of the environmental properties during sailing.
It is too comlex and it is not the place to list them all.
However, as an example, we detail absolute affordance
value for the luff property in table I. This example can
be translated in terms of fuzzy rules on virtual helms-
man sensors. Then this gives a formula for absolute luff
affordance value or for the extern activation of the luff
concept in the FCM.

TABLE I

Luff Sensorimotor Properties

Wave Trim

before crest or after trough Back winds to
Side winds

Speed Pitching Lodging Compass Wind vane

stable,
weak or
average

front or
forwards

unstable
back-
wards
wind

stable or
unstable
towards
wind

back
winds,

stable or
unstable
towards

luff

In this first study, only landmarks, gateways, obsta-
cles and surfing or not surfing are selected for FCM ex-
traction. Figure 2 illustrates the resulting FCM from
expert knowledge on perception of affordances. Then,
we may have a model determining the role of a helms-
man on board of a sailing ship with back winds and sea.
He can talk about what he feels as a real helmsman could
do to cooperate with the reglor and the navigator.

Luff
−1

−1

−1 −1
−1

−1

+1

+1

−1
−1 −1

−1

−1

−1

BackWinds and Sea

Gateway Restart

Obstacle

Trim

Gyroscope

Surf
Specific

Gateway

Landmark

Landmark

Specific

Jibe−Luff
Obstacle

Affordances’ Cognitive Map

BackWind VMG

No Surf

−1

−1

The not specific affordances are organized so that the gateways and

the obstacles inhibit the landmarks, the obstacles inhibit the gate-

ways and the gateways inhibit them-selves. Surfing excites gyro-

scopic affordance and inhibits trim affordance, while the surf ab-

sence makes the opposite. Extern activations result from sensori-

motor fuzzyfications and FCM dynamic selects an affordances ac-

cording to sailor’s knowledge.

Fig. 2. Back Winds Affordance-Based Cognitive Map

Each affordance of this FCM drives the modality of
the action. For reactive behaviour, according to (Eq.1),
a 5uplet, (µc, µt, µr, µδr, µδc) ∈ IR5 is associated with
each no specific affordance. Experimental validation of
this affordance-based model uses real records of a sail-
ing ship. This sailing ship was named “ARéVi/oRis”
during the Mini-Transat race of 1997. Piching, lodg-
ing, compass, speed of boat, wind-vane and helm angle
were recorded at 8 Hz during all the crossing of atlantic
ocean. As the Mini-Transat’97 is a solo-race, helmsman
was the skipper or an automatic pilot. We choose from



data some domain D recorded on human performance
during 5 minutes. Then D is partitionned in 6 subsets
D = ∪Di using two different methods: randomized par-
titions and partition using affordances selected by vir-
tual helmsman FCM dynamic. The 6 subsets thus ob-
tained correspond to obstacles, gateways & landmarks.
On each subset Di we calculate by Mean Last Square
(MLS) the identification of the formula (Eq.1). These
identifications give six 5uplet, (µc, µt, µr, µδr, µδc)i ∈ IR5

optimum for MLS on Di. Results are the following: in
the space IR5 of coefficients, distances between optima
are twice higher with affordances than without. This
means a better differentiation between behaviours asso-
ciated with affordances. Quadratic error on the whole
domaine D remains similar using affordances or not, but
quadratic error is not necessary pertinent for beliviabil-
ity.
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The FCM controls contextual driving. The human helmsman behav-

ior is compared with reactive comportements of virtual helmsmen

following equation (Eq.1) indentified by MLS on the whole record-

ing set or on a partition given by the affordance-based FCM. 6 waves

went under the boat during these 28 seconds and context changed

20 times for almost 40 allowed ones by a low frequency oscillation

value 4
3Hz.

Fig. 3. Human and Virtual Helmsmans

The figure 3 illustrates the mime of the real helmsman
by our formula and some differences of behaviour be-
longing to affordance-based system. Differences appear
sporadically, but during the Boc-Challenge’98, the great
french sailor Isabelle Autissier was the victime of such
a short time mistake due to her automatic pilot system.
Such small differences always appear at critical moments
and affordance-based system always goes to the good
side. For these reasons, we argue that affordance-based
FCM realises a more believable helmsman. The contex-
tual formula (Eq.1) gives pure reactive behaviour. Be-
cause of the lack of prediction, virtual helsman’s move-
ment presents ocsilations which are not observable in
the real helmsman behaviour.

B. Active Perception Implemented

The activation of FCM by fuzzyfication of sensors de-
termines affordance choise via FCM dynamic following
a low frequency oscillation. The virtual helmsman then
uses this selected affordance to adopt a suitable strategy.
Such a strategy is chosed when the oscillation begins. If
the frequency is too low, the context could change before

the end of the oscillation. If this is not detected, the be-
haviour could be dramatic. If the frequency is too high,
calculus load increases and adaptations to each new con-
text will provoque a lack of believability: too much en-
ergy consuming from a human point of view. Even if
frequency is low, the virtual helmsman should be able
to synchronize its low frequency oscillation with perti-
nent perception of the environment. Each affordance
is also associated with a specific strategy of trajectory,
described by a sequence of sensorimotor configurations.
An expert gives these caracteristic sensorimotor config-
urations. As an example, we detail such a sequence
of configurations (here 3 postures) associated with the
restart affordance:
1. Posture (θ1helm, ∆1compass, ∆1trim). Calculate only once θ1helm
using the reactive process (Eq.1) with restart coefficients and

(∆1compass = ∆compass − 5o, ∆1trim = ∆trim + 10o). Inibit the

reactive processus and observe compass trim and lodging variations:

when θhelm = θ1helm, should be observed dh < 0, dc > 0 (else should

have been selected jibe-luff affordance) and dr under mean + standard

deviation (else should have been selected luff affordance).

2. Posture (∆2compass,trim = ∆1compass,trim, v2boat). Use unhib-

ited reactive process (Eq.1) with ∆2compass,trim for calculating θhelm
dynamically. Observe only the speed vboat. It should increase greater

or equal to v2boat. If not increasing ask a new low frequence oscilla-

tion affordance selection.

3. Final Posture (vboat ≥ v2boat): use then the usual unhibited re-

active process (Eq.1) with the restart coefficients and ask a new low

frequence oscillation affordance selection.

If the first configuration leads to mistake, then the last
low cycle of sensorimotor features is memorized and the
agent virtualy runs in its imaginary space this cycle for
various affordances and chooses the one with lowest mis-
take. This choise permits the modification of links be-
tween concepts following hebbian principle [Kosko 88],
[Dickerson 94] and respecting the prototypic FCM (fig-
ure 4).

Effectors

FCM

HF

Simulation and Adaptation

Modification

Projection Sensors

Effectors

HF

Affordance
and FCMLF

Active Perception, Anticipation, Simulation and Learning

Sensors

Selection

Comparison/
Anticipation

Sequence
of Postures

Comparison/
Anticipation

Sequence
of Postures

Hebb
onto FCM

Picture of the active perception model structure for virtual actors.

The FCM selects an affordance. Then a strategy is starting, consist-

ing in a sequence of postures characterized by sensorimotor configu-

rations. The expected configurations are compared to sensors then

synchronyze the HF sequence when recognition occurs, if fails, that

puts in phase the LF oscillation of the FCM and projets onto sim-

ulation mode the last LF cycle having led to anticipation mistake.

This recorded cycle is played in a imaginary space, forcing affor-

dances to choose the most adapted one, then modifies by hebbian

learning FCM links.

Fig. 4. Simulation in the Simulation

V. Conclusion & Perspectives

FCM tool permits specification, control, prediction &
learning behaviour for autonomous emotional and per-
ceptive agents. It is a usefull model for defining au-
tonomous actors in virtual worlds.



The concept of affordance comes out from research in
ecological psychology. This notion allows making a con-
ceptual bridge between environmental properties and
skills commonly engaged by human to perform his adap-
tation. In order to go beyong the simple metafor, we are
trying to explicit the principles on which the affordance
processing is based. This attempt drives us to define
a framework to assit the formalisation of autonomous
believable virtual actors. Moreover, affordance-based
FCMs can help in experimental psychology for the for-
malism of affordance selection among others.

Sensu neurophysiologists, perception is not only re-
active, it is also internal simulation and anticipation.
Implemented for virtual actors by a simulation in the
simulation following oscillating cycles observed in hip-
pocampus, the active perception or proaction increases
their autonomy and believability. We are conviced that
it is one of the key for autonomous virtual human, es-
pecially for learning a specific behaviour starting from
a prototypic expert’s description.

The sailor’s affordances determination seems relevant
for believable virtual marine environment realization.
However, the principal FCMs difficulty lies in their con-
struction: it is necessary to extract the relevant con-
cepts and to determine links between these concepts.
The theoretical framework of the affordances brought
by the psychologists facilitates their creation with the
assistance of an expert. The adjustment of the weights
between the concepts remains difficult, even if active
perception could show a pathway to hebb type adapta-
tion.
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