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Presentation Abstract Summary Orienting in an unknown, fast-changing environment is a
crucial challenge met “effortlessly” by the brain. At ComBra Lab, we are developing the Gridbot, an
autonomous neurobot controlled by a “bottom-up” Spiking Neural Network (SNN) model of brain
networks that are associated with self-orientation and motor planning. By mimicking neurobiology,
we developed an SNN that combined the neural representations of visual and self-motion cues and
produced the behavior of accurately estimating head orientation. The SNN employed a spike-based
Bayesian inference on the outputs of simulated head direction (HD) and border cells in a recursive
way: The HD cell layer encoded in its spiking activity the HD likelihood distribution by integrating
self-motion inputs; Similarly, the Border cell layer encoded the landmark likelihood distribution from
visual observation and environmental mapping; Finally, a Bayesian inference layer generated a
corrective distribution for the HD layer. Here we show results from implementing our model in the
Robot Operating System and show how the SNN mimics the behavioral abilities observed in
mammals, in localizing the HD and learning the environment.
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