
Media Technology MSc program
mediatechnology.leiden.edu

Artificial Intelligence for Cocktail Parties 1

Research Seminar: Artificial Intelligence for Cocktail Parties, Introduction to AI
Maarten Lamers, Media Technology MSc program, Leiden University

introduction to artificial intelligence

lecture 1 of Research Seminar:
Artificial Intelligence for Cocktail Parties

Maarten Lamers
Media Technology MSc program, Leiden University

course webpage:
www.maartenlamers.com/RS2008

Research Seminar: Artificial Intelligence for Cocktail Parties, Introduction to AI
Maarten Lamers, Media Technology MSc program, Leiden University

introduction to artificial intelligence

follows the introduction chapter of

Stuart Russell and Peter Norvig,
Artificial Intelligence, a Modern Approach

(second edition), 2003

topics
1. what is AI?
2. its foundations
3. its history
4. state of the art
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introduction to artificial intelligence

studies show:

artificial intelligence is one
of three most mentioned
topics, when scientists are
asked what field they
wish they worked in

Research Seminar: Artificial Intelligence for Cocktail Parties, Introduction to AI
Maarten Lamers, Media Technology MSc program, Leiden University

what is AI?

wanting to build intelligent systems

there are four views of what intelligent systems do

with rationally we mean coming up with the best 
solution given what the system knows

thinking humanly thinking rationally

acting humanly acting rationally

like humans ideally

reasoning

behaving
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acting humanly: Turing Test

Alan Turing, "Computing Machinery and Intelligence , 
Mind Vol 49 Num 236, 1950.

question, can machines behave intelligently?"
operational test for intelligent behavior
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acting humanly: Turing Test

he predicted that by 2000, a machine might have a 30% 
chance of fooling a lay person for 5 minutes

the test is still relevant, after 50 years passed

he suggested major components of AI
natural language processing
representation of knowledge
automated reasoning
learning
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thinking humanly: cognitive modeling

based on the 1960s "cognitive revolution
psychologists started viewing the brain as an 
information-processing device
goal: search for scientific theories of internal brain 
activities

How do you validate these theories?

1. predicting and testing behavior of humans
(cognitive psychology)

2. direct identification from neurological data
(cognitive neuroscience)
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thinking rationally: the laws of thought

Aristotle: what are correct reasoning processes?
when given correct premises, how can we always reach 
a correct conclusion?

by 1965, computers could in principle solve any logical 
problem described in logic notation

problems
1. in logic, how do you describe informal knowledge 

that may not be 100% certain?
2. in principle is one thing, in practice is another!

(combinatorial explosion)
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acting rationally: rational agents

an agent is something that acts (Latin agere = to do)
rational behavior: come up with the best solution given 
what the system knows

a rational agent acts to achieve the best outcome, or in 
the case of uncertainty, the best expected outcome

finding the best outcome does not necessarily require 
correct reasoning
1. sometimes there is no provably correct action
2. thinking is not always required, such as with reflexes
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foundations of AI

which fields have contributed to what is now artificial 
intelligence research?
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philosophy

can formal rules be used to draw valid conclusions?
can mental mind arise from physical brain?
where does knowledge come from?
how does knowledge lead to action?

logic
reasoning methods
view of mind as a physical system
foundations of learning
concept of induction: acquiring general rules from 
repeated associations between their elements
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mathematics

what are the formal rules to draw valid conclusions?
what can be computed?
how to reason with uncertainty?

logic and its representation
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algorithms (Al-Khowarazmi, 900AC)

some functions on integers cannot
be done in algorithm

Turing Machine can compute any
computable function (universal
computation), but some functions it cannot compute

intractability, NP-completeness
probability theory

mathematics
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neuroscience

how do brains process information?

neurons

a collection of simple cells can lead to thought, actions 
and consciousness
we have no idea how single memories are stored
computers switch faster, brains process faster
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psychology

how do humans and
animals think and act?

experimental techniques
notion of brain as information processing device
computer models can address psychology of memory, 
language, learning, and reasoning (cognitive science)
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computer engineering

how can we build an efficient computer?

programmable machines
increasing speeds and memory
operating systems and programming languages


