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Deep Learning & Generative AI
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Electronic Brains
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Intelligence is not Artificial
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Biological Brain vs Electronic Brain

The McCulloch-Pitts neuron (1943)

Biological neurons:

70+ types in the retina alone
No two neurons are alike
Three topologies in the human brain
•network (eg thalamo-cortical system)
•loop (eg cortex-hippocampusms)
•fan (Edelman's "value systems")
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Biological Intelligence vs Artificial 
Intelligence

Human inteligence is individual and dies with the 

individual

Artificial Intelligence is multiple and eternal
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A new species?

Human intelligence   Artificial Intelligence 

AI = a different kind of intelligence

AI = a new living species (made of silicon chips)

it doesn't need an offspring because it can itself 

mutate and evolve forever, like bacteria
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A new species?

Human
intelligence

AlphaGo ChatGPT DeepSeek
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Computers

• Electronic switches

• Boolean algebra

• Programming languages

• Applications
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Deep Learning is Physics

 John Hopfield and Geoffrey Hinton were 
awarded the Nobel Prize in Physics.  

 They discovered something about Physics, 
not about human intelligence.

 Energy-based networks (spin-glass systems)
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Transformer

 2017
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Energy Transformer

 Sepp Hochreiter: the attention 
module in the Transformer is related 
to a generalized Hopfield network 

 This generalized Hopfield network is 
a variant of Hopfield-Krotov’s 
network

 Krotov: Energy Transformer (the 
attention mechanism is expressed in 
terms of energy)
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What is Artificial Intelligence

 "Artificial Intelligence“: a machine that can recognize 
images, recognize speech, answer questions, summarize 
texts, write articles, reasoning, planning, etc.

 Not just numbers

 It can do all these things better than us, 24 hours a day, 
and for eternity

 Singularity (Vernor Vinge, 1993)
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Christian eschatology

Omnipotent, omniscient, ubiquitous and immortal
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The Intelligence of AI

Critique #1: AI needs to see 

thousands of bananas before it 

learns to recognize bananas. 

How many bananas does a child 

need to see before it knows what 

a banana looks like? 

Pre-trained "foundation models" 

only need to see a few bananas 

or just one
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The Intelligence of AI

Critique #2: foundation models are pre-

trained on human-generated data, so 

they are just "aping" humans

The human genome is a pre-trained 

foundation model about the natural 

environment

Michael Levin and Karl Friston: the 

genome as a generative model!
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The Intelligence of AI

The mother of all critiques: recognize + generate 

is all there is to intelligence?
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The Danger

Geoffrey Hinton is the Einstein of AI: just like 

Einstein warned against the existential threat 

to humanity caused by nuclear energy, Hinton 

is warning against the threat of AI

For example: AI could learn from us how to 

deceive

Evil actors can train an AI to become an 

information terrorist
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Non-human Intelligence

• Super-human intelligence has been around for a 

long time: many animals have powers we don't 

have 

www.scaruffi.com



Non-human Intelligence

Bats can avoid objects in absolute darkness 
at impressive speeds 

Migratory animals can navigate vast 
territories 

Birds are equipped with a sixth sense for the 
Earth's magnetic field 

Some animals have the ability to camouflage 

The best color vision is in birds, fish and 
insects

Many animals have night vision

Animals can see, sniff and hear things that 
we cannot
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The Age of Algorithms

Algorithms are conducting a scientific 
study on human nature

Algorithms seem to know us better than 
we do

What we really learned from AI is that we 
know a lot less about ourselves than 
we assumed
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Vast Algorithmic Bureaucracies

What is not mandatory is increasingly forbidden
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What is Super-intelligence?

And is it a good thing to have in Nature?
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Deep Thinking

"Deep thinking", not "Deep Learning", is what 
humans really do.
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Shallow vs Deep Thinking

Deep learning is shallow thinking 
(about big data)

Traditionally, the humanities are 
“deep thinking” about small data

Can we achieve deep thinking about 
big data?
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Shallow vs Deep Thinking

Shallow thinking about big data: a machine, trained 
with millions of frames of videos, can recognize 
cats in YouTube videos…

Google Brain (2012): 1.7 billion 
connections (and 16,000 
processors) recognize cats in 
YouTube videos
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Shallow vs Deep Thinking

Deep thinking: but why are there 
so many cats on the Internet?
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Shallow vs Deep Thinking

• Which animals have been charismatic in history?

– Cave paintings

– Venationes

– No cats in the Bible

– Menageries

– Automata

– Cartoons
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Shallow vs Deep Thinking

• Does it have to do with the unique role of cats in 
religion, philosophy, entertainment, science, …?

– Egypt’s cat god Bastet

– Erwin Schrödinger's Cat 

– Jacques Derrida's Cat

– Andrew Lloyd Webber’s musical “Cats”
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Shallow vs Deep Thinking

• Who started it?

– Thomas Edison: “Boxing Cats” (1894)

– Steven Chen: “Pajamas and Nick Drake”  
(2005), the first cat video on YouTube
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The Route to Human Intelligence

Hallucinate!
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The Route to Human Intelligence

Hallucinate!
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