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Where do we go from here?
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Thomas  

Hobbes

For reason, in this sense, is nothing but reckoning 

(that is, adding and subtracting) of the 

consequencesof generalnamesagreedupon for the 

marking and signifying of our thoughts;



A ShortHistory 

of Artificial 

Intelligence



70 years of histo ry

sour ce: Google Books Ngram
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Dar t m ou t h
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Revolution
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Moravec’sParadox

Robotsand AI systems find the difficult thingseasy 
and the easythingsdifficult

Theoremproving,playingworld-classchess, 
planningroutes on a map, schedulingjobs,doing 
math, are relatively easyto program.

Recognizingfaces, understandingscenes,walking in 
a room, understanding speech, are very, very hard 
to program.



Artificial Intelligence Sub-Fields

Interaction and perception

Search

Natural Language Processing

Reasoning

Machine Learning
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Machine Learning 

Perception 

Searching 

Reasoning

Natural Lang. Proc.

Analytics

Artificial 
General 

Intelligence
Automation

Humanlevel intelligence

Open-endedpossibilities

Bubbles

Salesandmarketing

Process optimizPartiivoancy, Industry 4.0  

Data drivEechnoscchieanmcbee:rds rugs, laws

AnalyRsaisdiocafliszoactiioanlbehaviors 

Financialanalysis

Security

FlexibilitLyosasnodf caodnatprotlability
Loss of relevance

Customerservice

Carand truck drivers
Employment

PersonaIlnaesqsuisatliatynts,legalanalysts
PGorwaeprhciocndceenstigrantieorns,writers, actors

Biases
Radiologists,Cardiologists,Neurologists



Machine  

Learning

Traditional programming

Machine Learning

Computer

Computer

Input

Program

Output

Input

Output

Program



Symbolists

All intelligence can be reduced  
to symbol manipulation

Connectionists

Learning is what the brain  
does, and what we need to do  

is reverse engineer it

Statistical

All learned knowledge is  
uncer tain, and learning itself  

is a form of uncer tain  
inference

Four Paradigms of Machine Learning

Analogizers

The key to learning is  
recognizing similar ities  

between situations



Neural 

Networks

Adjustweights

to obtain desiredoutput

Adjust weights 

to obtain 

desired output

Multi Layer

Perceptron



Gradient  

Descent

Error backpropagation





The Deep 

Learning 

Revolution

Frictionless reproducibility

Shared DDaattaa

HardSwhaarreed code

Deep Learning 

Revolution

ComAplegtoitriivthemensvairnodnment

architectures

David Donoho



The Deep 

Learning 

Revolution

Fourrecentkey

developments

Deep Reinforcement 

Learning

Dif f usion Models

Deep Convolutional 

Neural Networks

Deep Learning 

Revolution

Transformers and 

Large Language Models



The world that BERTbuilt, by Dali



ThéâtreD’opéraSpatial



Pseudomnesia/ TheElectrician





What next?



Thepower of 

LLMsplus

symbolicdata

processing

systems

(RAG)

RDBMS

Large Language Model

Natural language

Result

Å define functions like send_email(to: string, body: string),
or get_current_weather(location: string, unit: 'celsius' | 'fahrenheit’) and let the
LLM call them

Å convert "Who are my top customers?”to a function call 
get_customers(min_revenue: int, created_before: string, limit: int) and call your 
internal API

Å Extract structured data from text, e.g.,define a function called extract_data(name: 
string, birthday: string), or sql_query(query: string)







Integration with

tools and

platforms

Instructions

Result

Large Language Model





Artificial Consciousness, Intelligence 
Explosion,

TechnologicalSingularity 
Ethicaland PhilosophicalIssues



Objections

Å Theimmortal soul objection:

Man is the sole owner of an immortal soul, 

and no machine can ever have one.

Å Theconsciousnessobjection:

Only humans can be conscious.

Å Thetechnologicalimpossibility objection: 

It is outside the reach of human 

technology, forever.

Å Thephysicalsupportobjection:

Nervous systems are continuous, use quantum 

mechanics to function, are chaotic

Å Themathematicalobjection:

Brains are not Turing equivalent

Å Variousdisabilitiesobjection 

Cannot create anything new 

Cannot love or be loved 

Cannot feel pain or joy



Dualprocesstheories

n

The dual processtheory is a cognitive psychologytheory that explains the different levels 
of information processing in individuals, used in psychology. Early dual process theories 
were proposed by the philosopher and psychologist William James and has been 
developed and elaborated over time. Dual process theory divides the processing of 
information into two pathways.

The first pathway is system 1 processingwhich is very fast, automatic, involuntary. It is a 
unconscious process that we are not in control of. Information processed in this 
automatic manner lacksspecificdetails and context.

The secondpathway is system 2 processingwhich is slow, deliberate, and voluntary. It is 
a conscious process in that we are aware that the processing is occurring. Working 
memory is used in system 2 processingand information is explicit and more detailed than 
in system 1 processing.

Å Original ideadue to William James(1842-1910)

Å Wason& Evans,Dualprocessesin reasoning?*(1974)

Å Petty & Cacioppo Elaboration likelihoodmodel (1980)

Å Chaiken,Heuristic-systematicmodelof informationprocessing(1980)

Å StanovichWhoIsRational?Studies of IndividualDifferencesin Reasoning(1999)

Å Evans,In two minds:dual-process accountsof reasoning(2003)



Dualprocesstheories
System1 System2

Intuition
Fast

Logic
Slow/ deliberate

Experiential reasoning Step by step analysis

Relies heavily on emotion Less emotion

Unconscious/ automatic Conscious

Processes thousands of pieces of
information/ cues simultaneously

Can only process up to seven pieces of
information at a time

Storage largely in images, sounds,
smells, taste 
Contextual

Storage in words

Abstract



Sattin, D., Magnani, F.G., Bartesaghi, L., Caputo, M., Fittipaldo, A. V., Cacciatore, M., ... & Leonardi, M. (2021). Theoretical 
Models of Consciousness: A Scoping Review. Brain sciences, 11(5), 535.



Exploringthe

relations

between DL 

representations

brain 

representations

Yang et al. CVPR 2024, Brain Decodes Deep Nets

Toneva & Wehbe, NeurIPS 2019, Interpreting and improving natural-language 

processing (in machines) with natural language-processing (in the brain)



Futuresystem

architectures

McLelland et al. PNAS 2020, Placing language in an integrated understanding system



Global 

Workspace  

Theory 

(GWT)

Baars, B. J., & Gage, N. M. (2010). Cognition, Brain and Consciousness: Introduction 
to Cognitive Neuroscience. Burlington, MA, USA: Academic Press.



The 

DeepThought  

Architecture



Speculations

“The ever-accelerating progress of technology and changes in the 

mode of human life, which gives the appearance of approaching 

some essential singularity in the history of the race beyond which 

human affairs, as we know them, could not continue”

- VonNeumman,quotedbyStanislawUlam,1952

Let an ultraintelligent machine be defined as a machine that can far surpass 

all the intellectual activities of any man however clever. Since the design of 

machines is one of these intellectual activities, an ultraintelligent machine 

could design even better machines; there would then unquestionably be an 

ôintelligenceexplosionõ,and the intelligence of man would be left far behind. 

Thus the first ultraintelligent machine is the last invention that man need 

ever make, provided that the machine is docile enough to tell us how to keep 

it under control.

- Irving John Good,1965





The 

Future of

Intelligence


