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RECAP: Bayesian inference

P(z|x) xP(x|z)P (z)
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RECAP: Bayesian inference

posterior probability
P(z|x)jxP(x|z)P(z)
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RECAP: Probabilistic Population Code
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g% \ \ tuning curve of neuron #n
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Miért érdekes a Bayes szabaly?

Emberi viselkedeés utal arra, hogy ilyesfajta komputaciok jelen vannak
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Multi-szenzoros integracio
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P (h|data) = P (datalh) P (h)
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P (h|data) = P (datalh) P (h)
— P(hvisual‘h)P(hhaptic‘h)P(h)
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* Only the covariance matrix C is learned

* Projective fields (A) are learned by sparse coding
* EM is used
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STATISTICALLY OPTIMAL INTERNAL MODELS?

prior knowledge
about the visual world

P*(Y)‘ ‘ Py(y)

} Y y
/objects, features percept

P*(x]y) \ 1 Po(x|y)

visual stimulus

HOW DO WE KNOW IF AN INTERNAL MODEL IS OPTIMAL?

/ Po(ylx) P*(x) dx = Pyly)
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STATISTICALLY OPTIMAL INTERNAL MODELS?

prior knowledge
about the visual world

P*(Y)‘ ‘ Py(y)

G y y
i AR /objects, features percept

P*(x]y) \ 1 Po(x|y)

visual stimulus

HOW DO WE KNOW IF AN INTERNAL MODEL IS OPTIMAL?

“average inferences” “prior expectations”

/ Polylx) P*(x) dx = Py(y)
for natural stimulus ensemble
P(x) = [ P(y)P"(xly) dy
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APPLICATION TO VISUAL CORTEX

latent variables
(visual cortex)

y

parameters
(synaptic efficacies, etc)
. 0
observed variables
(retina)
X
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APPLICATION TO VISUAL CORTEX

latent variables
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: 6
observed variables
(retina)
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[ Palyl P ) dx = Pyy)
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N
evoked spontaneous
activity activity
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APPLICATION TO VISUAL CORTEX

latent variables
(visual cortex)

Y parameters
(synaptic efficacies, etc)
observed variables g
(retina)
X
— KL divergence—
[ Palylo P ) dx 2 Pyly)
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v N
evoked stimulus spontaneous
activity ensemble activity
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aged P29 (eye opening) — P151 (mature visual system)
multi-unit recordings from layers 2/3 of V1
16 electrodes with 200 pm spacing
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conditions
e spontaneous
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. S(y) = Po(y)

e evoked

3 3 natural image movies
m M(y) = / Py (y[x) Provie(%) dx

- dynamic block noise

s N = [ PoyIx) Proe () dx
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RECORDINGS

awake behaving ferrets

aged P29 (eye opening) — P151 (mature visual system)
multi-unit recordings from layers 2/3 of V1

16 electrodes with 200 pm spacing

conditions
e spontaneous

darkness
. S(y) = Po(y)

e evoked
; ,J natural image movies

M(y) = / Py (y|x) Pl (x) dx
B dynamic block noise
" N(y) = / Py (y[x) Plpee (%) dx

H N
/ drifting full-field gratings
W) G3) = [ Poyix) Py () dx
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