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Visual Intelligence: 
Machines and Minds
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▪ First assignment notebook due  
11/03/2025 23:59 CET.

Logistics 3
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Vision theories 5

▪ "You Can't Play 20 Questions with Nature and Win." 
-Allen Newell 1973 

▪ What’s a “theory”? An integrated/consistent set of 
statements/hypotheses about underlying principles of 
something. 

▪ That not only organizes and explains known 
facts (eg existing experimental results), but also 
makes predictions about new ones. 

Stephen Palmer 
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Structuralism 6

▪ Inspired by British Empiricists  
▪ Progressive “concatenation" of 

“sensory atoms”

Wilhelm Wundt
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Gestaltism 9

▪ Vision has to be more than bottom-
up association.
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Gestaltism 10

▪ Vision has to be more than bottom-
up association.
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Gestaltism 11

▪ Wertheimer, Koffka, Kohler 
▪ Whole is more than the sum of parts.

Max Wertheimer
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Gestaltism 12

▪ Wertheimer, Koffka, Kohler 
▪ Whole is more than the sum of parts.

Max Wertheimer
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Gestaltism 13

▪ The Minimum Principle



Za
m

ir

C
S

-5
03

: V
is

ua
l I

nt
el

lig
en

ce
: M

ac
hi

ne
s 

an
d 

M
in

ds
Gestaltism 14

▪ The Minimum Principle
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▪ The Minimum Principle
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Gestaltism 18

▪ Vision appears to be more than 
bottom-up association.

Visual illusion Bi-stable figures
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Gestaltism 19

▪ Vision appears to be more than 
bottom-up association.



Za
m

ir

C
S

-5
03

: V
is

ua
l I

nt
el

lig
en

ce
: M

ac
hi

ne
s 

an
d 

M
in

ds
Gestaltism 20

▪ Vision appears to be more than 
bottom-up association.
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▪ Gibson: “Ask not what's inside 
your head, but what your head's 
inside” (Mace, 1977)

Ecological 
Approach

21

James J Gibson
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▪ Motion and environment. 
▪ Texture Gradient
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▪ Motion and environment. 
▪ Texture Gradient
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▪ Motion and environment.
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▪ Motion and environment.
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▪ Gibson’s Direct Perception:  
▪ he assumed sufficient information 

was available in the stimuli.
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Constructivism 27

▪ Vision: 
▪ an indeterminate inverse problem 

from retinal images. 
▪ a “reconstruction” of the reality.  

▪ Something other than retinal images 
needed. 

▪ Likelihood Principle 
▪ Vs minimum principle 
▪ Brings environment and statistics in. 

▪ “Unconscious inference” 
▪ “Heuristic Interpretation

Herman Helmholtz
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▪ Vision: 
▪ an indeterminate inverse problem 

from retinal images. 
▪ a “reconstruction” of the reality.  

▪ Something other than retinal images 
needed. 

▪ Likelihood Principle 
▪ Vs minimum principle 
▪ Brings environment and statistics in. 

▪ “Unconscious inference” 
▪ “Heuristic Interpretation”
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Agent and 
Environment

29

PreyPredator
M. Bank et al., 2015.

Sea Squirt
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Points 30

▪ A useful reconstruction of the world in a 
bottom-up and top-down way. 
▪ “Feedback” in modeling and inference. 
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Vision theories 31
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Enjoy the Course!

https://vilab.epfl.ch/  

32


