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Yes, we likely throw away a lot



The AI viewpoint

Figure from Russell & Norvig

http://aima.cs.berkeley.edu/


Figure from Russell & Norvig

Explanation from Sentience, Koenderink 

Figures from von Uexküll’s Theoretische Biologie, 1920

http://aima.cs.berkeley.edu/


• Consider how the world IS

• Choose action based only on 
current percept 

• Do not consider the future 
consequences of actions

Reflex agent

Modified from Lana Lazebnik
Explanation from Sentience, Koenderink 

Figures from von Uexküll’s Theoretische Biologie, 1920



The New Loop

Figures from von Uexküll’s Theoretische Biologie, 1920



• Consider how the world 
WOULD BE

• Decisions based on 
(hypothesized) consequences 
of actions

• Must have a model of how the 
world evolves in response to 
actions

Predictive agent

Modified from Lana Lazebnik



Vision is a creative process

“Perceptual organization” 
cannot be primarily a 
bottom-up process 
as Marr saw it

Figure from Marr



Proprioception

• Aristotle in “De Anima” listed 5 senses: sight, hearing, 
touch, taste and smell.

• Bell (1826) proposed a sixth sense – the “muscular 
sense”, which was renamed as “proprioception” by 
Sherrington.

• Proprioception refers to the awareness of the position 
or movement of the body or parts of the body relative 
to each other
• Musculoskeletal system : sensors in muscles, tendons and 

joints
• Vestibular system in the inner ear: semicircular canals & 

otoliths

Slide from J. Malik



The sense of touch

• When the skin is contacted by 
an external stimulus, its 
surface is indented or stretched 
as the skin is flexible.

• The mechanical deformation is 
detected by mechanoreceptors 
that signal location of contact, 
force exerted, motion speed, 
and pressure

• Other receptors underneath the 
skin sense warmth, cold, pain, 
itching.





The connection between senses

Evolution of the eye in vertebrates. Source: Wikipedia

• Photoreceptor cells probably evolved 
multiple times from molecularly similar 
chemoreceptor cells.

• “Light Switch" theory of Andrew Parker: 
the evolution of advanced eyes started a 
“arm race” that accelerated evolution 
during the Cambrian period.

• The brain machinery to process vision 
bears remarkable similarities to the one 
used by other sensors.



The somatosensory cortex

From https://human-memory.net/primary-somatosensory-cortex/
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