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point using odometric information. We designed amotor working mem-
ory [44] to use path integration implementation presented in [32] (fig-
ures 19. The global movement vector orientation (! ) is coded as the
position of the maximum activity in a neural field and its norm is coded
as the value of the maximum activity. Here, a neural field only means a
group of neurons (no connections between each other) but the topol-
ogy is important since position in the field has a meaning (an angle in
our case). Fig. 20) shows the NN. used to compute the path integration
and to propose a homing vector (inverse vector of the path integration).
In the case of a multiple goal task, detection of a new goal allows the
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recruitment of a dedicated integration field. Every integration field com-
putes dynamically the return vector to its associated goal (figure 21).
A short term memory is used to store the relevant return vector. This
model is fully described in [44]. Recruitment reset is the recruitment
of a new integration field when a new goal is found. Recognition reset
is the reset of the field corresponding to a detected known goal. Field
selection is the selection of the integration field corresponding to the
closest goal satisfying the active drive.
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Visual navigation: The visual system learns place cells i.e. neurons
that code information about a constellation of local views (visual cues)
and their azimuths from of a specific place in that environment [38, 40]
(see figure 22).
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Next, the network system is able to learn to characterize (and thus
recognize) diɼerent places of the environment (see fig. 23). Activities
of the diɼerent place cells depend on the recognition levels of these
visual cues and of their locations. As shown in figure 24, a place cell
will then be more and more active as the robot gets closer to its learning
location.
The area where a given place cell is the more active is called its place
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field. An associative learning group of neurons allows sensory-motor
learning (place-drive-action group on figure 23). Place-drive neurons
learn the conditioning between place cells and drives (Hebbian learn-
ing). They are associated with the return vector of the corresponding
goals to build a visual attraction basin around each goal.
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