Lecture 12
Course: Neural Networks and Biological Modeling

Connected Populations:
oscillations, competition
and spatial continuum

(field equations)
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Signal transmission in populations of neurons
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Full connectivity

Fully connected network
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Effect of last spike

Spike Response Model

Spike emission

Spike reception: EPSP

Spike emission: AP
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Fully connected network

Spike emission: AP
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Oscillations
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Random connectivity
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Spatial coupling

Microscopic vs. Macroscopic Coupling ‘

Cortical columns:
Orientation tuning




Detour: Receptive fields (see also lecture 4) \

visual
cortex

electrode]

Detour: Receptive field development

visual
cortex
>

Detour: Receptive field development

Receptive fields:
Retina, LGN

Detour: Receptive field development

Receptive fields: Receptive fields:
Retina, LGN visual cortex V1

Orientation selective

Detour: Receptive field development

Receptive fields:
visual cortex V1

Orientation selective

Detour: orientation selective receptive fields

Receptive fields:
visual cortex V1

rate

Orientation selective

Stimulus orientation




Detour: Receptive fields ‘
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Neighboring cells in visual cortex
Have similar preferred orientation:
cortical orientation map
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Detour: orientation selective receptive fields
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Stimulus orientation
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Continuum: stationary profile ‘
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Head direction cells
(and line attractor)

Hippocampal Place Cells

Main property: encoding the animal’s location
i / place field

Head-direction Cells
Main property: encoding the animal ’s allocentric heading
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Neurophysiology of the Rat Hippocampus

rat brain

Place fields — g clectrode
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Head-direction Cells

Main property: encoding the animal ’s heading
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Basic phenomenology

I: Bump formation

A(theta)
strong lateral connectivity




Basic phenomenology

Continuum: stationary profile ‘
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Exercise 3: bump formation
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Information buffering

Ultra-short-term information buffering (‘echo’) ‘

(Maasset al., 2002, H.Jager 2004)
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Ultra-short-term information buffering (‘echo’) ‘
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