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Kognitív idegtudomány

Introduction to neurosciences for MAs.

Látás 4.

Cortex after V1

3

Striate Cortex: Summary

Type Layer Input Output

I

II Koniocellular, 

IVCα, IVCβ

Orientation (simple) 

Color (blobs)

Binocular (III)

V2, V3, V4, 
Pyramidal

III

IVA
Pyramidal

IVB IVCα Motion (complex) V2, V5(MT)
Spiney

IVCα Magnocellular IVB, II, III
Spiney

IVCβ Parvocellular II, III
Pyramidal

V Colliculus
Pyramidal

VI LGN

}

V1 representation

Do you really want to study vision?
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Belső és külső kapcsolatok(az idegszövet 95%-a)

Belső: Intralaminaris (horizontális) kapcsolatok
Inter-lamináris (vertikális) kapcsolatok

spiny stellate

Piramis sejtek

piramis 

sejtek

interneuronok

kéreg

thalamus
Feedforward kapcsolatokFeedback kapcsolatok

Latencies

V2
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Grouping and illusory contours

V2

� Peterhans and Von der Heydt

V1

� feed-back... (Lee and Nguyen)

Border ownership
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Complex shapes

Parallel pathways

Do you really want to study vision? Parallel patways - human
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Dual Dissociation

Tárggyal kapcsolatos feladat

Hellyel kapcsolatos feladat

Dorsal and Ventral Functional Pathways

� Pohl experiments reveal double dissociation

� Landmark task: monkeys with bilateral parietal lesion have deficit, 
but monkeys with bilateral temporal lesion can learn task

� Object discrimination task: monkeys with bilateral temporal lesion 
have deficit learning task, but monkeys with bilateral parietal lesion 
do not

Dorsal and Ventral Functional Pathways

� Neuron receptive field differences

� Parietal lobe neurons

� Large receptive fields

� Specific to hemifield

� More neurons have receptive fields outside the fovea than inside the fovea

Dorsal and Ventral Functional Pathways

� Neuron receptive field differences

� Parietal lobe neurons

� Large receptive fields

� Specific to hemifield

� More neurons have receptive fields outside the fovea than inside the fovea

� Temporal lobe neurons

� Large receptive fields

� Not specific to hemifield

� More neurons have receptive fields inside the fovea than outside the fovea

� Majority of neurons respond selectively to complex stimuli

Dorsal and Ventral Functional Pathways

• Position task: greater rCBF in 
right parietal lobe

• Object task: greater rCBF 
biaterally at occipito-
temporal areas

Kohler et al. PET study in humans supports "what/where" distinction
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Face task Position task

PET/fMRI study in humans supports "what/where" 

distinction

Patient D.F.

� Hypoxia from carbon monoxide poisoning

� •Most salient symptom was visual form agnosia

� •MRI in 1989 showed diffuse cortical damage

� with large lesions in the ventrolateral

� occipital region, sparing V1•

� Clinical and psychophysical testing was largely in the 
normal range
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‘What’ pathway impairments

� Impaired recognition of objects (visual agnosia).

� Impaired recognition of faces (prosopagnosia).

� Impaired recognition of words (dyslexia).

� Issue: Categories of knowledge?
� Living versus nonliving things.

� Sensory versus functional knowledge.

� Modular account e.g. visual-verbal semantics.

Agnosia

� Agnosia is characterized by an inability to 
recognize objects despite having intact 
knowledge of the object’s characteristics. 

� Agnosics may have difficulty recognizing the 
geometric features of an object or they may be 
able to perceive the geometric features but not 
know what the object is used for. 

� Agnosia can be present in other sensory 
modalities e.g., hearing (auditory agnosia).

The development of the two 

visual parallel pathway idea
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Postmortem vizsgálatok

� P.R. Huttenlocher (80-90-es évek)

� Területspecifikus szinaptikus-sőrőség változások

� V1: 4 hónaposnál maximum, 4 évesnél felnıttszerő

� Prefrontális kéreg: 3-4 évesnél maximum, késı serdülıkorban csökken

A fejlődő agy növekedési mintázatai

Thompson et al, 2000


