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Information Processing in the Retina
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e Transforms visual inputs

Information Processing in the Retina  intoneuronairesponses

* 3 layered network
for analog processing
visual inputs

e Complex excitatory and
inhibitoryinteractionsto
facilitate extraction

of relevant information

Cornea

Optic nerve
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* The retina does not encode
the visual scene per se
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Prediction and e ———
surprise in the
Retina

 The retina does not encode
the visual scene per se

* but forms predictions about
future stimuli

* and signals surprise about
unpredicted inputs ( = error *
signal)
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Prediction and T
surprise in the

Retina o
* The retina d¢ . .
the visual sc How can the retina recognize

temporal patterns, form predictions
and signal surprise ?

* but forms pr
future stimu

e and signals s & "
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signal)
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Dynamic Network Model of the Retina
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Dynamic Network Model of the Retina

p p ‘/‘ @ excitatory 1. Convolution of stimulus and temporal kernel
O inhibitory
© dynamic Fx(t) = Sx|ax * s|(t)
2. Intermediate units integrate the signal

dVx Vx

— % = ==+ Fx (1)
dt TX

X = E()N IDN. I{)FF .

Gly



Dynamic Network Model of the Retina

@ excitat 1. C luti f stimul dt | k |
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2. Intermediate units integrate the signal

dVx V
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-/ 3. RGCs pool over network
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Dynamic Network Model of the Retina
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Dynamic Network Model of the Retina
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Input-dependent Adaptive Coupling via Short-
term Depression
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Input-dependent Adaptive Coupling via Short-

term

Depression
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Conclusion

e Retina forms predictions
about it future inputs and
signals surprise when they
are violated
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network

Souhiel etal., 2021
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* Anticipation of motion
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Dynamic adaptation for
e Sheedrepresentation

Rate (Hz) Stimulus

Response

i
0=
21
Spot at center

-t

Response

o

200 100 0 100 200
Time to flash (ms)

:- Berry etal., 1999

-200

100 0 100 200

Time to center (ms)

Stimulus l

Bipolar receptive field
response

Selma S

Souhiel etal., 2021

&

ouihel

35



Outlook

* Anticipation of motion
trajectories via inhibitory
network
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