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Title

How the cerebellum computes and learns

Abstract

I will present results from a new approach to understand how the cerebellum 

works and learns. To provide historical context, I will briefly assert our 

current model of cerebellar motor learning in smooth pursuit eye movements 

or awake, behaving monkeys. Next, I will outline a strategy to define how the 

cerebellar circuit computes by identifying neuron types from extracellular 

recordings. I will tell you how we have identified the discharge properties 

during smooth pursuit eye movements of “units” that we are quite confident 

originate from: Purkinje cells, basket cells, Golgi cells, unipolar brush cells, 

and mossy fibers. We do not record from granule cells, sadly. Then I will 

show that key input-output transformations of temporal dynamics seem to 

occur in the granule cell layer, possibly due to long-timescale synaptic 

dynamics. Finally, I will explain how the canonical cerebellar circuit 

computes through a biomimetic circuit model that reproduces both the 

temporal dynamics and spatial organization of the responses of each 

individual Purkinje cell in our sample.
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