
What is an attractor?

“A dynamical system is a set of variables together with all the rules 
that determine their time-evolution.”

“The instantaneous value of these variables is called the state of the 
system at that moment. The state is a point (vector) in the state space 
of the dynamical system.”

“An attractor is a state within a state space, to which all nearby 
states eventually flow.”

Khona, M., & Fiete, I. R. (2021). Attractor and integrator networks in the brain. arXiv preprint arXiv:2112.03978.



Point vs. ring attractors



Head-direction cells
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Head-direction cells in ellipsoid body of Drosophila
(Seelig & Jayaraman 2015) 

Ellipsoid body activity
(calcium imaging)

Decoded vs. actual head dir.



Grid cells in medial entorhinal cortex





Skaggs et al. (1994) ring attractor model



Shifting the activity bump



Zhang’s (1996) ring attractor model

Bump formation



Zhang’s (1996) ring attractor model

Shifting the bump



Zhang (1996) dynamics







Shifting the bump



2D bumps




