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Tekoälyn historia

Å Turing pystyi murtamaan 2. maailmansodan aikana avaamattomaksi 
luonnehditun saksalaisen Enigma-salakirjoituskoodin.

Å Enigmankoodia yrittivät murtaa mm. kielitieteilijät jne. siinä 
onnistumatta.

Å Turing oivalsi, että koska Enigmaon kone, sen koodin koodinkykenee 
murtamaan vain toinen kone.

Å Churchill tuki ja rahoitti Turingin ideoita.
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Tekoälyn historia
Å Googlen johtava tekoälyntuntija Greg Corrado(s. 1992) vieraili kesäkuussa 2018 

Suomessa ja sanoi YLE:nhaastattelussa:
Å έbȅƪȅƛƴŜƴ ǘŜƪƻŅƭȅ ƧŅŅ ƪŀǳŀǎ ǎƛƛǘŅΣ ƳƛǘŅ ǾƻƛǎƛƳƳŜ ƪǳǘǎǳŀ ȅƭŜƛǎŜƪǎƛ Ƨŀ ƭŀŀƧŀƪǎƛ 

älykkyydeksi. Tekoäly on tällä hetkellä sitä, että rakennamme ohjelmistoja, jotka 
ǾŀƛƪǳǘǘŀǾŀǘ ǎƛƭǘŅΣ ŜǘǘŅ ƴƛƛǎǎŅ ƻƴ Ƨƻƴƪƛƴƭŀƛǎǘŀ ƪŅȅǘǘǀƪŜƭǇƻƛǎǘŀ ŅƭȅƪƪȅȅǘǘŅΦέ
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LISP
(ListProcessing Language)



A Lisp example

ÅWriting a function to compute the nth Fibonacci number

ïFibonacci sequence: 0, 1, 1, 2, 3, 5, 8, 13, é

Åfib(0) = 0

Åfib(1) = 1

Åfib(n) = fib(n-2) + fib(n-1)



Complete Version

(defun fib (n)

(cond ((eql n 0) 0)        ; base case

((eql n 1) 1)        ; base case

(t (+ (fib ( - n 1))  ; recursively compute fib(n)

(fib ( - n 2))))))



Prolog

The language of logic
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Prolog Programming Model

ÅA program is a database of (Horn) clauses that are assumed to be true.

ÅThe clauses in a Prolog database are eitherfactsor rules.  Each ends 
with a period.

ÅA fact is a clause without a right-hand side.
ïrainy(asheville).

ÅA rule has a right-hand side.
ïsnowy(X) :- rainy(X), cold(X).

ÅThe token :- is the implication symbol.

ÅThe comma (,) indicates ñandò



What is an Expert System?
Â A system that uses human expertise to make complicated 

decisions.

Â Simulates reasoning by applying knowledge and interfaces.

Â Uses expertôs knowledge as rules and data within the 
system.

Â Models the problem solving ability of a human expert.



Participants in Expert Systems 
Development and Use 

ÅDomain expert
ï The individual or group whose expertise and knowledge is captured for use in an 

expert system

ÅKnowledge user
ï The individual or group who uses and benefits from the expert system

ÅKnowledge engineer
ï Someone trained or experienced in the design, development, implementation, and 

maintenance of an expert system



Knowledge Acquisition
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Perceptrons

- First studied in the late 1950s.

- Also known as Layered Feed-Forward Networks.

- The only efficient learning element at that time was    

for single-layered networks.

- Today, used as a synonym for a single-layer, 

feed-forward network.
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Perceptron

Perceptron

ï Invented by Frank Rosenblatt in 1957 in an 

attempt to understand human memory, learning, 

and cognitive processes.

ï The first neural network model by computation, 

with a remarkable learning algorithm:

ÅIf function can  be represented by perceptron, the 

learning algorithm is guaranteed to quickly 

converge to the hidden function!

ï Became the foundation of pattern recognition 

research
Rosenblatt & 

Mark I Perceptron :

the first machine that could 

"learn" to recognize and 

identify optical patterns.

Cornell Aeronautical Laboratory 

One of the earliest and most influential neural networks:

An important milestone in AI.



What do each of the layers do?

1st layer draws linear 
boundaries

2nd layer combines the 
boundaries

3rd layer can generate arbitrarily 
complex boundaries



Å The Self-Organizing Map (SOM) is one of the most popular neural network models. 
Å It belongs to the category of competitive learning networks. 
Å The Self-Organizing Map is based on unsupervised learning, which means that no 

human intervention is needed during the learning and that little needs to be known 
about the characteristics of the input data. 



ÅWe could, for example, use the SOM for clustering data without knowing the class 
memberships of the input data. The SOM can be used to detect features inherent to 
the problem and thus has also been called SOFM, the Self-Organizing Feature Map. 

Å The Self-Organizing Map was developed by professor Kohonen. 



Intelligent Database Systems Lab

N.Y.U.S.T.
I. M.

Experiments
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Self-Organizing Maps

SOM ïResult Example

óPoverty mapô based on 39 indicators from World Bank statistics (1992)

Classifying World Poverty



Automatic measurement of 
construction element 

dimensions



Measurement of the volume of 
log wood



Classificatoin of oven tiles



Puupintojen laadunvalvonta ja luokittelu

Classification of wood according to 

knots



Research on paper surface



Paper roughness measurement 
using machine vision



Environmental monitoring using
machine vision



Ozone hole monitoring 

Image taken  9 / 1999 Image taken  9 / 2001



Calculation of trees in forests



Recognition of tree species



Monitoring of cucumber using
spectral imaging


