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Lecture 4: Introduction to the information
bottleneck approach

RECAP intro to channel coding

chalkboard interlude



Processing delays mean the brain has to
make predictions:




Towards more natural motion stimuli:




The retina is a complex plece of neural tissue:
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The retina does a lot of interesting things:

Motion anticipation
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The retina does a lot of interesting things:
Reversal response

response: smooth motion reversal
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The retina does a lot of interesting things:
Lag normalization
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A bar stimulus with both predictable and
non-predictable motion components:
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Recording from the retina

images from the Berry Lab, Ronen Segev



We bin time to create binary spike ‘words’:
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Schematic of our calculations:
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Retina populations carry info about the future:
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Retina populations carry info about the future:
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We compute the optimal code,

given the stimulus correlations:




The bottleneck problem:
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Optimal compression:

L = past ( va Sf — At ) — 7) ] future ( Hf S t+At )
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Spiking patterns sit close to the bound:
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Retinal populations saturate the bound.:
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This doesn’t work with just simple linear filters:

LNP model
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Recording from the rat retina:

data from the Marre Lab, Institute of Vision, Paris VI University, France



Compute the bound on the predictive info:
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Performance relative to the bound.:
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An example group of four cells:
I (Wi_ae: Fy) = H(Wi_ar) + H(Fy) — H(Wi_ae, Fy)
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An example group of four cells:
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