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Nowadays autonomous robotic spatial navigation is a highly active field of research. With the discovery of place cells and grid cells in rats and humans,
neuroscientists are starting to disclose the mechanisms underlying spatial representations and navigation in brains. Exploiting grid cell working principles
might greatly improve current robotic solutions in terms of robustness (in presence of dynamic environments) and efficiency (to deal with multi-
compartment and unstructured environments). However, today’'s computational models of grid cells are still unable to completely reproduce experimental
evidence. As a consequence, their applicability to robotic navigation is still troublesome. In this work we focused on a grid cell model based on continuous
attractor networks (CANSs) [1] that performs path integration based on velocity information [2]. In absence of an appropriate resetting mechanism, such
path integration leads to the accumulation of errors over time due to inevitable noise in the estimation of velocities. In turn, this prevents these models
from reproducing stable spatial grid patterns over long periods of time. We are investigating a mechanism based on Hebbian plasticity that applies
external sensory signals to stabilize the neural dynamics.
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Conclusions and Future Works

In line with neuroscientists’ hypothesis [3], our simulation results show that Hebbian plasticity can be used to anchor the spatial pattern generated by grid
cells to surrounding landmarks by exploiting the dynamic properties of continuous attractor networks. In the future we will validate our stabilization
mechanism on data recorded from a mobile robotic platform. We will test its robustness and reliability when velocity and sensory information are corrupted

by real sources of noise.
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