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Sensation vs Perception 

Senses capture physical energy from environment
 that are converted into neural signals and
 elaborated/interpreted to form our perceptions 

Some important themes: 

Complex organisation – geared towards action 

Segregation and Integration of function 

Automatic/Unconscious 

Highly selective neurological disorders 



Organisation of the visual system 



Organisation of the Visual System 

  LGN pathway 
 - 90% of axons in optic nerve (10% to pulvinar and sup.

 colliculus) 
-  highly organised at several levels 

Macroscopic organisation: 6 layers-input from optic tract (3 from
 ipsilateral & 3 from contralateral retina), output terminates in
 occipital cortex 



Organisation of the Visual System 
Microscopic Level 
1.  LGN contains a topographic map of the retina (and

 so external space) 
2.  Early Segregation of neural signals within distinct

 cell layers – maintained in the cortex 

Magnocellular: top 2 layers, transient, motion-related,  

  low-contrast stimuli 

Parvocellular: bottom 4 layers, slower, colours,  

                         form, high-contrast stimuli 



Organisation of the Visual System 



Disorders of Early Visual Processing 



Disorders of Early Visual Processing 

  Scotoma 
•  Localised damage within V1 or V2 
•  Patients become blind to stimuli

 falling in the receptive field of the
 affected area. 

  Hemianopia 
•  When the lesion includes both the

 upper and lower bank of the left
 calcarine fissure, for example,
 there will be loss of vision in the
 RVF. 

  Quadrantanopia 
•  When the lesion includes the upper

 bank of the calcarine fissure,
 vision in the lower RVF will be lost 





Deficits in Feature Perception 
   Deficits in Colour Perception- Achromatopsia 

•  See the world without colour 
•  Commonly associated with V4 but also extrastriate areas 
•  Animal studies show that P-pathway is important for colour

 vision/perception 

Deficits in Motion Perception- Akinetopsia 
•  Bilateral lesions in the V5 area of the cerebral cortex may
 cause loss of perception of movement (Zeki, 2002).  

•  Moving objects appear in one location then another but not in
 a smooth sequence 

•  M-pathway involvement 

• Case of M.P 



Deficits in Feature Perception 

 Deficits in Depth Perception 
•  No unambigious cases. 
•  Arises from a multitude of cues 
•  Arises from binocular disparity and can be inferred from

 motion 

 Deficits in Form Perception 
•  As above, no unambigous cases 
•  Since form perception arises from multiple sources. 

Redundant representation of form and depth 



Blindsight – a window into an alternate
 visual pathway? 

•  Weiskrantz (1986) reported the case of patient (D.B) who was
 cortically blind in the LVF following surgery to the right occipital
 lobe 

•  Blindsight not Neglect 

•  Above chance ability to ‘guess’ visual characteristics – visual
 discrimination, orientation judgements, static vs moving objects 

De Gelder et al (1999). Studied patient GY. Even residual abilities in
 highly sophisticated functions such as emotional recognition =
 ‘affective blindsight’ 





   Blindsight 

•  Blindsight is therefore the residual ability to localise
 stimuli in people who are cortically blind (V1
 damaged) 

•  Alternate route from the eye to the brain that
 bypasses early visual areas via subcortical
 structures 

•  Automatic pathways operating outside of
 consciousness 

•  Surprising complexity of function outside of
 awareness 

•  A window into the evolution of the human visual
 system? 



  Ungerleider & Mishkin (1982) first suggested that visual
 pathways projecting from V1 could be divided into two
 relatively independent ‘streams’ of visual processing.  

  From V1-  
•  Ventral stream to temporal lobe (what) 
•  Dorsal stream to parietal lobe (where) 

The ‘What’ and ‘Where’ Pathways 



Segregated Systems?  
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Distributed Hierarchy/Concurrent Processing  
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Evidence of the “What” vs “Where” systems 

Human studies using PET (Haxby et al, 1994) 
•  Two tasks:   

•  dot location (tapping Where system) 
•  face-matching (tapping What system) e.g., which faces were of 

the same individual. 
•  Dot location task activated occipital regions plus right parietal 

cortex 
•  Face-matching task activated occipital cortex plus left inferior and 

medial temporal cortex. 





Disorders of Higher Perception - Agnosia 

 Dissociable – multiple functions within ventral and
 dorsal pathways 

   Must be modality specific, early visual centres
 intact 

 Apperceptive versus Associative Agnosia 



•  Failures in object recognition linked to problems in
 perceptual processing 

•  May not be able to perceive basic shapes 

•  Object constancy problems, but may be able to name
 object, or otherwise demonstrate recognition. 

•  Often associated with right posterior damage,
 particularly to parietal areas 

•  Unusual Views Test (Warrington) – object
 categorisation 

Visual Apperceptive Agnosia 



Unusual Views Test 



Unusual Views Test 



•  A failure of object recognition that cannot be attribute to perceptual 
deficits 

patient F.R.A. ( Warrington, 1985), Dr P (Sacks, 1985) 

Intact object constancy but impaired identification 

Deficit cannot be attributed to perceptual abilities. 

Failure to access long-term semantic memory store  

Associated with lesion in the left posterior cortex 

Visual Associative Agnosia 



Matching-by-Function Test 



• Cannot easily perceive more than one object at a
 time- but can identify different attributes of the
 same object 

•  Typical lesion is bilateral parietal and lateral
 occipital 

•  E.g. visual search 
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Object Integration and Agnosia  



•  Object recognition deficit appears to be selective for
 specific categories of objects, e.g., living vs inanimate
 objects 

•  Reflect the organisation of semantic knowledge 

Category Specific Agnosia 



Prosopagnosia 

•  Disorder of object recognition involving disproportionate
 impairment of face recognition  

•  Are faces special?  Role of the right fusiform gyrus in the
 temporal lobe 

•  Domain specificity or general expertise? 
•  Configural analysis vs analysis by parts 



Prosopagnosia 



“What” vs “Where”  
or “What” vs “How” system? 

  Patient studies (Goodale and Milner, 1992), Milner (1997) 
  Visual form agnosia 

•  Patient D.F., bilateral occipital lesions and ventral stream damage 
•  Severe agnosia or object recognition impairment. 
•  D.F could not name objects on the basis of vision but could with

 touch; no loss of visual acuity 
•  D.F could, despite profound inability to recognize objects,

 calibrate her grasp and orient her hand when attempting to pick
 up these same objects 

  Optic ataxia- opposite presentation 
•  Patients can recognise object but cannot guide their interactions

 with it. 
•  Seen in lesions of the parietal cortex affecting the dorsal stream. 

Double dissociation !  



Organisation of the Auditory System 
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Auditory vs Visual system 

 Hair cells are the primary sensory
 (auditory) receptors located on the
 basilar membrane  

 Hair cells have receptive fields that code
 different sound frequencies.  

 Tonotopic maps  
 Responsivity to frequency becomes

 honed as you move through the
 auditory system. 



Auditory recognition deficits 
Auditory sound agnosia = inability to

 recognize common sounds, e.g. bell
 ringing 

Amusia = inability to recognize familiar
 melodies 

Verbal auditory agnosia / word deafness: 
•  Spoken word understanding is impaired, non-verbal sounds ok,

 reading / writing ok 
•  Impaired word repetition 
•  Bilateral temporal damage (disconnection between Wernicke’s

 area & auditory input) 



Synaesthesia 
     SYN = union   AESTHESIS = sensation 

  Stimulation of one sensory modality automatically 
 elicits realistic, vivid sensation in one or more
 others  

  ‘cross-modal associations’ 
   
  Hypothetically any sensory combo is possible … 

• Colour perception in response to words 
• Sound perception in response to taste   
• Smell perception in response to words   
• Shape perception in response to tastes 
• Taste perception in response to words 
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Theories & Models of Synaesthesia 
Top-down versus Bottom-up Models 

1. Inappropriate connections or ‘cross-talk’ between
 sensory regions (e.g. Ramachandran and Hubbard,
 2001)  

2. Inappropriate binding by a multimodal association
 region (e.g. Grossenbacher and Lovelace, 2001) 

All great studies raise more questions than they answer! 

http://www.tcd.ie/Neuroscience/multisensory
/people.html 
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Essay 

 Due by 3pm Thursday last week of term 
 2500 words (± 250) 

Suggested additional readings will be provided for
 the three questions but extra marks will be given
 for students who go beyond the list. 

 Use references throughout 
 Answer all parts of the question(s) 
 Read material with the question in mind 


