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Week 6: Path integration




Which information would you need
to know where you are going and how to
get back to where you started?
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Path integration
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Path integration
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How do animal navigation systems work?
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Place cells
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Head-direction cells
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Grid cells
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A zoo of cell types
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What about humans?




Hippocampus volume larger for London taxi drivers

b. time as taxi driver (months)
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How could neural circuits track these
variables needed for navigation?
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Insect Head direction cells
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Insect Head direction cells

Heinze, S. Curr. Opin. in Insect Science, 2017
Lyu, C. et al., Nature, 2022




Ring attractors

b Clockwise motion No motion

McNaughton B. et al., Nat. Rev. Neurosci., 2006



Toroidal attractors
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Open Questions

* Hippocampus: Space vs memory
* 3D

* Grid / place cell formation

* Large scale grids
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Any questions?
Today’s papers:

Which are the neural substrates for path
integration in the fly?
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