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« Different neuronal
nuclei (cortical and
subcortical)

e More than 30
cortical areas

e 103-10%
neurons/mm?3
« 106-10°

synapses/mm3
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[Miller et al., 1989]
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CORTICAL FLOW CHARTS
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[Desimone & Unaerleider. 1989]
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[Ungerleider., 1995]

Ungerleider, L.G. Science 270, 769 (1995).
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ONSET LATENCIES
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[Miller et al., 1989]
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FUNCTIONAL PROPERTIES

How to functionally characterize
the visual neurons?

Which kind of information do they
handle?
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TRIGGER FEATURES (cont’d)
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TRIGGER FEATURES (cont’d)
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[Hubel and Wiesel, 1962]
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TRIGGER FEATURES (cont’d)



[Hubel and Wiesel, 1963]
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CORTICAL RECEPTIVE FIELDS

» Response Characteristics of Neurons to Orientation in the Primary
Visual Cortex

Simple cell Simple cell
is excited i= inhibited

(a) Simple Cell

(b) Complex Cell ;;" / )

(c) Hypercomplex Cell

Complex cell is excited by all three stimuli
b)

Inhibitory
region ~7———__




» Simple cells respond best to bars or edges in a
particular location in the receptive field and with a
particular orientation

— they have well separate on and off subregions

» Most of the cells in the striate cortex are complex
cells

— like simple cells, they respond best to straight-line
stimuli with a particular orientation

— unlike simple cells, the position of the stimulus
within the receptive field does not matter
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Concentric
cells

Simple cell
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TRIGGER FEATURES (cont’d)
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[Hubel & Wiesel, 1963] [Kulikowski & Bishop, 1981] [Jones & Palmer, 1987]
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X [deg]

The position of a bar stimulus is selected randomly
from 20x20 two-dimensional grid positions.
Individual stimuli are typically 25-50 msec in
duration, and are presented at the rate of 20-40
stimuli/second. The orientation of individual bars and
the <timiithic orid i< alwave matched clocelv to the




[Ohzawa et al., 1996]
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SPATIOTEMPORAL RFs IN V1
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[DeAngelis et al., 1995]
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[Ohzawa et al., 1996]
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SPATIOTEMPORAL RFs - V1 (complex cell)
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SPATIOTEMPORAL FUNCTIONALITY
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THE STEREO PROBLEM

QI O
LEFT : ‘: ‘: RIGHT
; : é Q’ Qa
---------------- i *‘
| |
Corresponding
F Points

Right Stimulus Position

Left Stimulus Position

Cormrecnandinn



Corresponding
Points

Phase Model

o

Gorrespanding
Points

LEFT RETINA RIGHT RETINA Dis pa r|ty

%RNSMR“(MF DIBE — Universita di Genova www.pspc.dibe.unige.it

Hierarchical elaboration of response selectivities

Temporal pathway




"ANhere" Spatial relationships

Motion

[ Temporal Pathway
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SCHEMATIC DIAGRAM OF
CORTICAL CONNECTIONS

AFFERENTS RECEPTIVE FIELD TYPES EFFERENTS
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Geniculate Lateral

axons colliculus geniculate

nucleus

[Gilbert & Wiesel, 1981
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