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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



Za
m

ir

C
S

-5
03

: V
is

ua
l I

nt
el

lig
en

ce

Hi ! 
This may be a little early in the semester but I just wanted to thank you for 
your pedagogy, your kindness and your insights. 
Your course seemed incredibly intimidating at first but you make it feel safe, a 
rare thing for EPFL.  
I was dreading this semester so much for a bunch of reasons but this course 
has really made an impact. 
 It's laughably simple, but it has reminded me why I'm here and the 
usefulness of what I do whilst maintaining a critical eye. And most importantly, 
that we're here to learn, not to perform, which you easily forget in this 
environment.  
So from the bottom of my heart, thank you

Anonymous 
feedback entry

4

🚨  WANTED! 🚨  

💰  BOUNTY: ICCV Conference Trip to Hawaii 🌴 🏝

FOR THE CRIME OF SAYING: 
"Laughably simple"

This outlaw has made things sound too easy, and we can’t let that slide. If you 
have seen, heard, or been a victim of this phrase, you may be eligible for the 
bounty!

🔍  LAST KNOWN WHEREABOUTS:

• Any place where confidence runs high
• Tech forums, puzzle competitions, or trivia nights
• Probably sipping coffee while casually solving hard problems
📢  REWARD: 
A luxurious trip to Hawaii 🌊 , where things are genuinely laughably simple.



Za
m

ir

C
S

-5
03

: V
is

ua
l I

nt
el

lig
en

ce Recap

5



Za
m

ir

C
S

-5
03

: V
is

ua
l I

nt
el

lig
en

ce
Vision theories 6

▪ 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 7

▪ Progressive “concatenation" of 
“sensory atoms”

Wilhelm Wundt
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Gestaltism 8

▪ Whole is more than the sum of parts.
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▪ Gibson: “Ask not what's inside 
your head, but what your head's 
inside” (Mace, 1977)

Ecological 
Approach

9
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Constructivism 10

▪ Vision: 
▪ an indeterminate inverse problem 

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

▪ Something besides the retinal image is 
needed. 

▪ Likelihood Principle
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Feedback 11

▪ Vision appears to be more than 
bottom-up association.
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12

▪ Vision: A useful reconstruction of the 
world in a bottom-up and top-down way.
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Perception as modeling 
the environment 

13

▪ The observer is constructing a 
model of what environment situation 
might have produced the observed 
pattern of sensory stimulation 

▪ Visual illusions: the model is 
sometimes inaccurate. 

▪ Ambiguous figures: the model is 
sometimes not unique. 
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Mental Models 14

▪ “If the organism carries a “small-scale model” of external reality 
and of its own possible actions within its head, it is able to try 
out various alternatives, conclude which is the best of them, 
react to future situations before they arise, utilise the 
knowledge of past events in dealing with the present and 
future, and in every way to react in a much fuller, safer, and 
more competent manner to the emergencies which face it.” 

▪ Model:  
▪ something that parallels a reality. 
▪ enables prediction, planning, and counterfactual reasoning/

imagination. 
▪ (vs reactive) 

▪ keeps the relevant aspects and simplifies others.

Kenneth Craik (1943)
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Models 15

▪ Model-Based Reinforcement Learning

Nathan Lambert



Za
m

ir

C
S

-5
03

: V
is

ua
l I

nt
el

lig
en

ce

16Cognitive Maps (1948)
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Latent Learning
Tolman & Honzik 1930

17

Group 1: Rewarded: Day 1 – 17: Every time they got to end, given 
food (i.e. reinforced). 
Group 2: Delayed Reward 

• Day 1 - 10: Every time they got to end, taken out. 
• Day 11 -17: Every time they got to end, given food (i.e. 

reinforced). 
Group 3: No reward: Day 1 – 17: Every time they got to end, 
taken out.

The time spent 
here went to model 
building
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Feedback 18

Human Pose Estimation with Iterative Error Feedback, J Carreira, P Agrawal, K Fragkiadaki, J Malik, CVPR 2016 
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Feedback 19

Human Pose Estimation with Iterative Error Feedback, J Carreira, P Agrawal, K Fragkiadaki, J Malik, CVPR 2016 
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Feedback Networks, CVPR 2017 
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Feedback 22

▪ LLM “reasoning” 
▪ TBD in the FM lectures
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Feedback 23

▪ Inner loop 
▪ top-down processing without external 

feedback from the world. 
▪ e.g. IEF (iterative error feedback, 2016), 

Attention, Feedback Networks (2017), 
diffusion.  

▪ Outer loop 
▪ with external feedback from the world 
▪ e.g. RMA (2021), RNA (2023), Most 

vision-action loop (e.g. Mid-level 2019), 
“Test-Time Training” (2020)

Inner

Outer
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Outer loop 
Feedback

24

Realpars
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Outer loop 
Feedback

25

Realpars
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Outer loop 
Feedback

26

▪ E.g. PID controller 

Wikipedia
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Outer loop 
Feedback

27

▪ E.g. PID controller 

Wikipedia
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Outer loop 
Feedback

28

RMA: Rapid Motor Adaptation for Legged Robots, Kumar et al., RSS 2021

▪ RMA 
▪ Motor Adaptation
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RMA
Motor Adaptation

29

RMA: Rapid Motor Adaptation for Legged Robots, Kumar et al., RSS 2021
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RMA
Motor Adaptation

30

RMA: Rapid Motor Adaptation for Legged Robots, Kumar et al., RSS 2021
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RMA
Motor Adaptation

31

▪ RMA for in-hand 
object rotation

In-Hand Object Rotation via Rapid Motor Adaptation, Qi et al., CoRL 2022
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RMA
Motor Adaptation
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▪ RMA for in-hand 
object rotation

In-Hand Object Rotation via Rapid Motor Adaptation, Qi et al., CoRL 2022
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RMA
Motor Adaptation

33

▪ +visual sensing

Rapid Network Adaptation, Yeo et al., ICCV 2023. https://rapid-network-adaptation.epfl.ch/ 

https://rapid-network-adaptation.epfl.ch/
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RNA
Network Adaptation

34

Rapid Network Adaptation, Yeo et al., ICCV 2023. https://rapid-network-adaptation.epfl.ch/ 

https://rapid-network-adaptation.epfl.ch/
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RNA
Network Adaptation

35

▪ Implementation:

Rapid Network Adaptation, Yeo et al., ICCV 2023. https://rapid-network-adaptation.epfl.ch/ 

https://rapid-network-adaptation.epfl.ch/
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Network Adaptation
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Rapid Network Adaptation, Yeo et al., ICCV 2023. https://rapid-network-adaptation.epfl.ch/ 

https://rapid-network-adaptation.epfl.ch/
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Network Adaptation
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Rapid Network Adaptation, Yeo et al., ICCV 2023. https://rapid-network-adaptation.epfl.ch/ 

https://rapid-network-adaptation.epfl.ch/
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RNA
Network Adaptation

38

Fast Adaptation of Neural Networks Using Test-time Feedback, Yeo et al., 2023

▪ Methods for handling 
distribution shifts
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Outer loop 
Feedback

39

▪ Most vision-action systems 
▪ In active vision lecture
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Questions?

https://vilab.epfl.ch/  

40


