
 

Neuroscience BIO-311 Mathis 
Exercises - Solutions 
Vision – System and Circuits 
 

1)​ i) Recapitulate in a drawing the principle of binocular field in human vision. 
ii) Add to your drawing the pathways carrying the information from the eye to the 
primary visual cortex V1 
iii) What part of the visual field of view would be impaired in the case of a section of 
the right optic nerve downstream of the optic chiasm? 
 
 

—--------------- ANSWERS 
i and ii) 

 
 
 
iii) The entire left visual field 



 

 
2)​ i) Name three cell types in the lateral geniculate nucleus 

ii) What are the properties and specificities of these cells ? 
iii) Which features of the real world do they allow to detect? 

 
i) 

-​ Magnocellular cells (M-cells) 
-​ Parvocellular cells (P-cells) 
-​ Koniocellular cells (K-cells) 

ii)

 
iii) 

-​ P-cells mainly focus on spatial resolution such as detailed analysis of shape, size, 
color of an object 

-​ M-cells focus on high temporal resolution such as speed and location of an object 
moving quickly 

-​ K-cells process color 
 

 



 

3) Knowing that the cortex is organized in multiple layers, draw a representation of the  
different layers from the surface of the cortex to the white matter. For the visual system, 
where do the inputs and outputs come from and go to? 

 
 
 
 
4) There are different tools used to study the visual cortex. One of them consists in recording 
the brain activity using an electrode equipped with multiple sensors.  
i) Cite two orientations in which electrodes can be inserted? 
ii) Which insights do we get on visual processing using these two approaches? 
 
i) Vertical and oblique 

  ​ ​ ​  
 

 



 

ii) Neurons in the same column (along radial axis of the cortex) have receptive fields that are 
centered on the same region (left panel) of visual space and exhibit similar orientation 
preferences (right panel).  
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Neurons in the oblique case have receptive fields which center on a slightly larger spread of 
regions (left panel) and orientation preferences (right panel) that shift in a progressive 
xtvfashion.  
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