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Sensory Systems:  Tactile 

• Importance 

• survival (pain, temperature, 
pressure) 

• pleasure  

• Receptors located in our skin



• Free nerve endings 
–Primary receptors 

for pain (Gracely 
& Farrell, 2002) 

• Basket cell fibers 
–Receptors for 

heat, touch, and 
light pressure 
(Heller & Schiff, 
1991)

Sensory Systems:  Tactile 



• The ability to detect and interpret sensory 
information cutaneously (of or on the skin)

Tactile Perception



Somatosensory cortex

• homunculus - topological map/
representation of the surface of 
your body



Somatosensory cortex

• String instrument players 
have larger representation 
areas for ___?___ hand 
fingers in the motor and 
somatosensory areas (Elbert et 
al., 1995; Schwenkreis, P. et al. 2007)

LEFT



Tactile Perception

• Tactile acuity (touch sharpness) 

– two point discrimination - 
minimum distance needed 
between two pressure points to 
perceive them as two units 

–based on receptive field of the 
sensory neuron at that point

Try this out !!



Tactile Acuity







Gate control theory of pain



Gate control theory of pain

• non-painful input closes the 
"gates" to painful input, 
which prevents pain 
sensation from traveling to 
the central nervous system 

• ex: massaging painful 
area, thermal pack 

• small nerve fibers open the 
gate 

• large nerve fibers close the 
gate



Phantom Limb

• amputees experience sensations from missing limb 

• reorganisation of neural connections - neural	
plasticity		 

• commonly cause sensations of pain post 
amputation

https://www.youtube.com/watch?v=KdihphPp1Q0



Phantom Limb



Phantom Limb

remapping	hypothesis



Phantom Limb Pain

• mirror therapy treatment (Ramachandran 1996) 

• helps unclench it from potentially painful 
positions



Phantom Limb Pain

• mirror therapy treatment (Ramachandran 1996) 

• helps unclench it from potentially painful 
positions 

• virtual reality  

• immersive game experiences





Somatosensory Illusions
https://www.youtube.com/watch?v=OUdXMoY6fLY



Sensory	Systems



https://www.youtube.com/watch?v=kzo45hWXRWU

What do you hear?



What do you hear?
https://www.youtube.com/watch?v=sjtZxjEH6cM&pbjreload=101



What do you hear?







How does the ear work?

○ The outer ear “catches the sound waves”. 

○ The middle ear takes the sound waves and “vibrates” the eardrum. 

○ The inner ear sends the messages to the brain.

Middle Ear

Inner Ear

Outer Ear

Sound Waves



The	Outer	Ear

○ The  curved formation on the 
outside (the pinna) helps funnel 
sound down the ear canal to the 
eardrum.



The	Middle	Ear

○ transfers the energy of a sound wave 
by vibrating the three bones found 
there.  

○ ossicles are arranged and interact 
with each other as a lever system 

○ amplifier	- without them, only about 
0.1 percent of sound energy would 
make it into the inner ear.



Bones	of	the	Middle	Ear

• These are the smallest bones in your body!



The	Inner	Ear

○ Two main parts: 

○ Vestibular	system (balance) - 
Semicircular Canals- Fluid filled tubes 
attached to the cochlea that help us 
maintain our sense of balance 

○ Cochlea (hearing) converting sound 
pressure patterns from the outer ear 
into electrochemical impulses which 
are passed on to the brain via the 
auditory nerve.



The	Inner	Ear

○ Cochlea	
○ Coiled like a snail shell, fluid-filled; it is 

lined with cilia (tiny hairs) that move when 
vibrated and cause a nerve impulse to 
form. 

○ Contains approximately 300,000 hair-like 
cells 

○ tonotopic map - a location code formed on 
the cochlea (place coding) 



The	Inner	Ear

○ Basilar	membrane	
○ stiff long structural element varying in width 

and stiffness 

○ base for the sensory cells of hearing 

○ Organ	of	Corti	
○ contains auditory receptors that transduce 

auditory signals into nerve impulses' action 
potential 

○ Auditory/Cochlear	nerve	
○ these carry electro-chemical signals from the 

inner ear (the cochlea) to the brain. 



Frequency	Coding

Volley	Theory:	(temporal coding)	
○ synchronization of several 

adjacent neurons encodes 
periodicity information  

○ groups of auditory neurons use 
phase-locking to represent 
subharmonic frequencies of one 
harmonic sound 

place coding



Frequency	Coding



Frühholz, S., Trost, W., Grandjean, D. (2014) The role of the medial temporal limbic system in processing 
emotions in voice and music. Prog Neurobiol.

tonotopic  
organization (Ress & 
Chandrasekaran, 2013)

Auditory pathway


