Multiple bumps can enhance robustness to noise In
continuous attractor networks

Raymond Wang, Redwood Center for Theoretical Neuroscience, UC Berkeley
Louis Kang, Neural Circuits and Computations Unit, RIKEN Center for Brain Sciences

Abstract

A central function of continuous attractor networks (CANSs) is encoding coordinates and accurately updating their values through path integration. To do so,
these networks produce bumps of activity that can represent position or orientation. However they can do so with different number of bumps, and the
conseqguences of having more or fewer bumps are unclear. We find that CANs with different bump numbers have different responses to three types of noise:
fluctuations in synaptic inputs, stochastic spiking, and connectivity deviations away from an ideal attractor configuration. Increasing the bump number
improves robustness to all three sources of noise. This observation motivates the evolution of grid cell networks with multiple bumps, as observed by [1].
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