
Physical Computing 2021 
Sensory Substitution 



Sensory substitution is a change of 
the characteristics of one sensory 
modality into stimuli of another 

sensory modality.



To help restore lost senses, sensory 
substitution devices (SSD) couple 

information from an artificial receptor to 
the brain via a human-machine interface 
(HMI). In turn they replace information 
usually carried to the brain from an 

intact sense organ.

“I Hear with My Eyes and I See with My Ears”



Exteroception   Interoceptive

  The Senses 

Visual system (vision) 

Auditory system (hearing) 

Somatosensory system (touch) 
Gustatory system (taste) 

Olfactory system (smell) 

Vestibular system (balance) 

Proprioception 
Pain 
Chronoception 
Many more… 



Vestibular System      

The Man Who Mistook His Wife for a Hat, 
Oliver Sacks, 1985



 Sensory Cross Talk 

Morrot, Gil, Frédéric Brochet, and Denis 
Dubourdieu. "The color of odors." Brain and 
language 79.2 (2001): 309-320. 

Takuji Narumi



"Tactile Television" by Paul Bach-y-Rita et al.



Brain Port, Paul Bach-y-Rita et al.



vOICe SSD, Peter Meijer





 Sensory Habituation 



 Receptor Density (two point discrimination test)  



Jeff Hawkins: Sensorimotor Object Recognition

Cajal Blue Brain Project, EPFL



David Eagleman: Neosensory  



Susanna Hertrich

http://www.susannahertrich.com/work/prostheses-for-instincts/


Aisen Caro Chacin



Frank Swain 



Michal Kohut (2010)



TASK: Form groups of 3 to 4. 

Background Research: 
• Investigate 3 to 4 phenomena that we can 
not directly (or consciously) perceive 

• Identify sensors/devices that can measure 
these phenomena  

Initial Concept development:  
• Choose 1-2 possible modalities for 
perceiving your phenomena (touch, taste, 
smell, pain etc). 

• Create sketches and descriptions of 
possible sensory-substitution devices that 
might result.   



Magnetoception Echolocation Electroreception Infrared Sensing

 Modalities for your device 



Questions to ask of your concept proposals: 

• What are sensory-motor pairings are needed for your 
device? Does the user move or does the device move? 

• Do you loose one sense in order to gain the new sense? 

• Does your device substitute or enhance sensory sensation? 

• What reference frames/processes do you need in order to 
understand this new perception?  

• What ethical and societal issues might be involved in 
designing and using this device? 

Conceptual development 


