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John McCarthy Marvin Minsky Nathaniel Rochester Claude Shannon

“ We propose that a 2 month, 10 man study of artificial intelligence be 

carried out during the summer of 1956 at Dartmouth College in Hanover, 

New Hampshire. The study is to proceed on the basis of the conjecture 

that every aspect of learning or any other feature of intelligence 

can in principle be so precisely described 

that a machine can be made to simulate 

it. An attempt will be made to find how to make machines use language, 

form abstractions and concepts, solve kinds of problems now reserved for 

humans, and improve themselves. We think that a significant advance can 

be made in one or more of these problems if a carefully selected group of 

scientists work on it together for a summer.”
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• Knowledge representation languages should have precise syntax and 
semantics.

• You must know exactly what an expression means in terms of objects in 
the real world.

Representation

of facts in World

Real World

New 

conclusions

Real World

Computer
Computer

Map to KR language Map back to real world

Inference

Knowledge representation and state space search

The symbolic approach



Ann Nowé

• Knowledge representation languages should have precise syntax and 
semantics.

• You must know exactly what an expression means in terms of objects in 
the real world.

Representation

of facts in World

Real World

New 

conclusions

Real World

Computer
Computer

Map to KR language Map back to real world

Inference

Knowledge representation and state space search

The symbolic approach



Ann Nowé

Sub-symbolic approach 
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1988 AAAI Symposium on Parallel Models of Intelligence

SYMBOLIC

SUB-

SYMBOLIC



SYMBOLIC

SUB-

SYMBOLIC

STATISTICAL



Ann Nowé

From data to big data

and cyber-physical systems
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What is it?

Learning from interaction

Learning about, from, and 

while interacting with an external environment

Learning what to do—how to map situations to actions—

so as to maximize a numerical reward signal

  

Reinforcement Learning



Where is AI today?



"A Good Human plus a Machine is the Best Combination" 

Garry Kasparov  

Black box model

Often very performant

But can not explain itself

Accountable AI

Interpretable model

Transparent model

Robust model

Robust model
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