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Study Material 

• NEUROSCIENCE Third Edition 

– Dale Purves  

• Unit II 

– Pages 189-337  



Aims for this Lecture 

• Know the main sensory systems and their 
transducers. 

• Understand sensation as an active process. 
We are not video cameras with smell 
detection tracks….. 

• Learn about salient feature extraction along 
the processing pathway in different systems. 



Recapitulation L10 

• The stretch reflex response relies on one of 
the simples complete functional circuits. 

• We have put together the necessary elements 
and looked at their function.   

• Muscle spindle, stretch receptor, afferent 
axon, synapse, motoneuron, efferent axon, 
neuromuscular endplate, muscle… 



THE SOMATOSENSORY SYSTEM 
Mechanical stimuli and temperature 



The Sensors 



Transducer Responses 

This an example of feature extraction at a very early stage. A change in the 
stimulus is more important than the constant presence of a stimulus. 



Somatosensory Pathways 

Information from the periphery (sensor) 
reaches the cortex in three synaptic steps. 
 
This is the case for all senses except smell. 
 
The information from all senses (except 
smell) passes through thalamic nuclei and 
is relayed there. 
 
The thalamus is considered to be the gating 
structure for the flow of information to the 
cortex. 
 
It receives many more top-down 
connections from the cortex than bottom-
up connections from the periphery.  



THE VISUAL SYSTEM 
Light and dark 



The Sensors 

Light travels 
through the inner 
layers of the retina 
to reach the 
photoreceptors. 
 
The retina is the 
only part of the 
central nervous 
system that is 
directly visible 
from the outside 



Visual System Transducer 



Feature Extraction 

Visual processing starts already in the retina. 
Ganglion cells can have on-center or off-center receptive fields.  



Central Vision Pathways 



Central Responses 

The feature extraction continues.... 



Hermann Grid Illusion 



Café Wall Illusion (M. Gregory) 



Context is Everything.. 



SMELL 
Detecting volatile chemicals 



General Organization 

The sensory neurons in the 
olfactory epithelium are 
constantly regenerated – 
thus maintaining function 
in a hostile environment. 



Signal Transduction 

A very large family of G-protein coupled receptors.... > 900 members in humans.. 



Odorant Coding 


