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Change in PF-PC Synaptic Weights during Learning

e Distribution of Normalized Active PF-PC

Synapses

In-phase PF signals: Strongly depressed (i.e., strong lsiyde  00hoyde  N0hoyde  300hoyle  400theyele
LTD) by the in-phase CF signals |

Out-of-phase PF signals: Weakly depressed (i.e., weak A S A o
LTD) due to the phase difference | S P e
between the PF and the CF signals.

Middle stage of cycle: Strong LTD via dominant contributions of in-phase PF spikes

Initial & final stages: Weak LTD via contributions of both in- & out-of-phase PF spikes

Introduction

e Cerebellar Motor Learning Stripe Slip
- Fine motor control for coordinating voluntary movements (Visual Motion)
such as posture, balance, and locomotion, resulting in
smooth and balanced muscular activity

e Optokinetic Response (OKR) N

- Eye tracks successive stripe slip with the stationary head
- Composed of two consecutive slow and fast phases R eting
(e, slow tracking eye-movement and fast reset saccade).

e Purpose of Our Study Retinal Slip Information
Investigation of Effect of Diverse Recoding of Granule Cells on
Gain of OKR in A Cerebellar Ring Network by varying the Pre-cerebellar
connection probability p. from the GO cell to the granule cells Nuclei

e Bin-averaged Synaptic Weights (J) of Active PF lst eyle
Well-shaped curve | |
With the cycle, the well curve comes down,
Increase in modulation[=(maximum - minimum)/2],
and saturation at about the 300th cycle.
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Cerebellar Ring Network for The OKR PRI p—

e Cerebellar Network for OKR Granular Layer Purkinje-Molecular Change in Firing Activity of PCs during Learning

- Granular Layer: Input layer =
Excitatory granule (GR) cells
& Inhibitory Golgi (GO) cells

- Purkinje-Molecular Layer: Output Layer
Inhibitory Purkinje cells (PCs)
& basket cells (BCs)

- Context signal for the post-eye

-movement via mossy fiber (MF)

e With Raster Plots of Spikes Istoyde  100thyde  200theyele
With the cycle, more sparse at the middle part e e
due to strong LTD

CF (error teaching signal) ® POPUIation Spike Rates (RPC(t)>T Of PCS
- Well-shaped curve with big modulation
due to effective depression of PF-PC synapse
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Optimal case: p; = 0.06 . : .
With the cycle, decrease in the amplitude,

e Firing Activity in The Whole GR Cells
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- Raster plot of spikes of 103 randomly chosen GR cells: o d .
Initial & final stages of the cycle: Sparse and uniform firing O —
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e Characterization of Diverse = 2“ . Effective depression at the PF-PC synapses

In-phase PF signals: Strong LTD by the in-phase CF signals
- Conjunction index ¢ : Cross- Out-of-phase PF signals: Weak LTD

Spiking Patterns
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