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Outline
• Selective attention characterized by capacity limits and 

selectivity. 
• Effects of attention on visual processing and 

awareness.
• The ventral object recognition stream, and its “top-

down” control by attention.
• The fronto-parietal system for top-down attentional

control, including the effects of fronto-parietal lesions 
(neglect).  

• Interactions between prefrontal cortex and visual 
cortex.  



Types of attention

• Selective attention – next slides

• Arousal – not covered in this class session



Selective attention and executive control





ADHD
Schizophrenia
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Depression 

Impairments of attention and executive 
control are common in mental disorders

Parkinsons
Alzheimers
“Normal” Aging



Two major behavioral phenomena in 
attention:  Limited processing capacity and 

selectivity

Cocktail Party Phenomenon



Two major behavioral phenomena in 
attention:  Limited processing capacity (a vs

b) and selectivity (a vs c)
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Alerting - Orienting



Alerting - Orienting



Alerting - Orienting



Alerting - Orienting



ADHD
Schizophrenia
Bipolar/Mania
Major Unipolar
Depression 

Impairments of attention and executive 
control are common in mental disorders

Parkinsons
Alzheimers
“Normal” Aging



The effects of attention on visual 
processing and conscious awareness are 

profound









The neural basis of visual attention
The role of attention in the object recognition 

stream



The ventral processing stream for object recognition
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Area V1 – where visual 
processing starts in the cortex

Area TE – where it 
ends
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Animals Use Attention for Flexible Behavior Too!
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The ventral processing stream for object recognition, and 
its top-down control by parietal and prefrontal systems



Effects of Attention on Area V4
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Data Acquisition Trials
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Attention to Features



Attention to Features



Attention to Features:  Faces vs
Houses (Kanwisher)



The neural basis of visual attention
The fronto-parietal system for attentional control



Multiple Stimulus
Representation in

Ventral Stream Areas

Fronto-Parietal Attention & Executive Control Network
Top-down Signals

Bottom-up Sensory-
Influences

Output to:

Memory, 
Affective &
Motor Systems
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Activation in Prefrontal and Parietal Areas:
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Ungerleider & Kastner and colleagues, 2000
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Numersous brain imaging studies reveal large prefrontal
and parietal network for top-down control.



Peripheral > Central

Parietal DLPFC



Damage to Right Inferior Parietal 
Cortex (temporal-parietal junction) 

Causes Neglect





Neglect Syndrome



Neglect Syndrome



Monkey Neurophysiology



Enhancement of Neural Responses with Attention:  Spatially Specific,
but not limited to a particular motor response (attention vs intention) 
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Distractibility After Prefrontal Lesions



Expansion of Prefrontal Cortex Over Evolution



FEF electrical stimulation:  Behavior



FEF electrical stimulation:  Effects on 
Visual Responses
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Temporal synchrony:  Cells receive many inputs.   
Those that are synchronized in time will be most 

effective in driving the cell.  

How can attention increase the effectiveness
of neural pathways for behaviorally relevant stimuli

at the expense of distracters?



Temporal synchrony:  Cells receive many inputs.   
Those that are synchronized in time will be most 

effective in driving the cell.  

How can attention increase the effectiveness
of neural pathways for behaviorally relevant stimuli

at the expense of distracters?
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Temporal synchrony:  Cells receive many inputs.   
Those that are synchronized in time will be most 

effective in driving the cell.  

How can attention increase the effectiveness
of neural pathways for behaviorally relevant stimuli

at the expense of distracters?
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Magnetoencephalography

http://en.wikipedia.org/wiki/Image:Magnetoencephalography.png
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Frontal-Visual Cortex 
Coherence With Attention

Coherence between Frontal and Occipital Virtual sensors
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Attention and  Executive
Control: It Takes 

A Brain
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Chapter 21 Review Questions
• What differences are there between the conscious states of a 

person with neglect syndrome and a split-brain individual who 
can only describe things in the right visual field?

• In what ways is unilateral spatial neglect different from 
blindness in half of the visual field?

• How would you use fMRI or PET imaging to look for brain 
areas involved in directing selective attention in humans?

• What neural mechanism(s) could be responsible for the 
receptive field changes observed in area V4 in response to 
shifts in attention?

• How are shifts in attention and eye movements related?
• How might feedback from the frontal eye fields modulate the 

responses of neurons in visual cortex?
• How would a system for guiding attention to features differ 

from a system directing attention to different locations?
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