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“Artificial intelligence is the future, not only for Russia,

but for all humankind. It comes with colossal

opportunities, but also threats that are difficult to

predict. Whoever becomes the leader in this sphere will

become the ruler of the world,” Russian President ) , Viadimir Putin
Vladimir Putin said. m ey

Whoever leads in Al will rule the world
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Ministeri Lintila: Suomesta tekodlyn

soveltamisen karkimaa Paaministeri: Tekoalyn soveltajiksi

koulutettava 10 vuodessa miljoona
Elinkeinoministeri Mika Lintila on 18.5.2017
asettanut ohjausryhman valmistelemaan suomalaista

ehdotusta Suomen tekoalyohjelmaksi. Ministeri
toteaa, ettd tekodly on noussut digitalisaation
keskidon ja Suomi aikoo hallitusohjelman
mukaisesti olla taman kehityksen karjessa.

Tyd- ja elinkeinoministerié @ 18.5.2017 13.34

Paaministeri Juha Sipilan (kesk.) mielesta Suomen lainsaadantoa
pitaisi muuttaa niin, etta se mahdollistaa tekoalykokeilut.

I Tekodly 12.3.2018 klo 14:30

- Tekodlyohjelman tavoitteena on yhteistydssa julkisen
sektorin ja yritysten kanssa |G6ytaa ne keskeiset uudet
toimenpiteet, jotka parhaiten tukevat tekoalyn ja
robotiikan hy&dyntamista yritysten innovaatiotoiminnassa Suomessa. Ohjelman tavoitteena on lisaksi tekoalyn ja

Kuva: Kalle Mikela / Yle
robotiikan tuomien tydeldman muutosten kartoittaminen seka tietovarantojen laajamittaisen hyddyntamisen ‘
avaamien mahdollisuuksien tukeminen, sanoo ministeri Lintila. LW
- Tavoitteenamme on olla maailman karkimaita tekoalyn soveltamisessa ja tydnteon uudistamisessa, linjaa -

|

elinkeinoministeri Lintila. Talle tyolle antaa tarkedn pohjan digitalisaation laaja hyédyntaminen Suomen
kilpailukyvyn lisdamisessa, joka myds sisdltyy hallituksen karkihankkeisiin.

\ €

\.

- Suomen tulee hyodyntaa tehokkaasti rajallisia resurssejaan tekoalyn soveltamisessa mm. terveyteen ja
hyvinvaintiin, liikenteeseen, energiaan ja valmistavaan teollisuuteen littyvilla sovellusalueilla. Suomesta laytyy
monia edellakavijayrityksia, jotka ovat ottaneet digitalisaation valineet kaytt6on. Seuraavassa vaiheessa
tarvitaan uusia ja erilaisia yhteispelin muotoja, jotta erilaiset Suomessa toimivat yritykset voivat hyddyntaa nama
uudet mahdollisuudet tehokkaasti, selventaa ministeri Lintila.

%

Elinkeinoministeri Lintild korostaa, etta tavoitteen saavuttaminen edellyttad Suomessa yritysten, tutkimus- ja
koulutuslaitosten ja julkisten organisaatioiden uudenlaista yhteisty6ta. Muun muassa alan koulutusta on lisattava
Ja toissa olevien osaamisesta on huolehdittava.

- Tekoalyn kithdyttama murros on myllannyt toimialan toisensa jalkeen ja tarjonnut huikeita
kasvumahdollisuuksia ketterille yrityksille. Suomaisyrityksilla ja suomalaisella yhteiskunnalla on erinomaiset

lahtékohdat kdantaa tekoalyn tuomat haasteet ja mahdollisuudet kestavan kasvun kiihdyttajiksi, toteaa ministeri
Lintila.
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Revenues from the artificial intelligence (Al) market worldwide, from 2016 to
2025 (in million U.S. dollars)
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Revenue of the Al market is expected to grow 170% in 2018 in comparison to 2017. Source: Statista



Definition

Capabilities and

Domains

the form of artificial intelligence, which
has the same intellectual abilities as
human, or even surpasses him in it

Logical thinking

Making decisions in case of uncertainty
To plan

To learn

Communication in natural language
Use all these abilities to achieve a
common goal

Weak Al is generally developed or used
for specific application domains.

In a standard work on artificial
intelligence, this is formulated as follows:
"The assertion that machines could
possibly act intelligently (called,
weakness, act as if they are intelligent) is
called the, weak Al 'hypothesis ..."

Expert systems

Navigation systems

Voice recognition

Character recognition

Suggestions for corrections in searches
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Tekoalyn historia
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A Turing pystyi murtamaan 2. maailmansodan aikana avaamattomaksi
luonnehditun saksalaisdnigmasalakirjoituskoodin.

A Enigmarkoodia yrittivat murtaa mm. kielitieteilijat jne. siina
onnistumatta.

A Turing oivalsi, ettid koskanigmaon kone, sen koodikoodinkykenee
murtamaan vain toinen kone.

A Churchill tuki ja rahoitti Turingin ideoita.
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“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.”
-Prof. John McCarthy



Tekoalyn historia

A Googlen johtava tekoalyntuntija Gré&prrado(s. 1992) vieraili kesakuussa 2018
Suomessa ja san¥lLE:haastattelussa:

A¢beleraySy (S12Nfeé 2NN {ldza a aAAIONT YAQN
alykkyydeksi. Tekoaly on talla hetkella sita, etta rakennamme ohjelmistoja, jotka
GrAldzidl @G aAftaNT SGGUN yAAaaN 2y 22y TAYyTL

GREG S. CORRADO, PHD
GOOGLE

Greg Corrado is a senior scientist at Google Research, and a co-founder of the Google Brain
Team. He works at the nexus of artificial intelligence, computational neuroscience, and scalable
machine learning, and has published in fields ranging from behavioral economics, to particle
physics, to deep learning. in his time at Google he has worked to put Al directly into the hands
of users via products like RankBrain and SmartRepiy, and into the hands of developers via
opensource software releases like TensorFlow and word2vec. He currently leads several
research efforts in advanced applications of machine learning, ranging from natural human
communication to expanded healthcare availability. Before coming to Google, he worked at IBM
Research on neuromorphic silicon devices and large scale neural simulations. He did his
graduate studies in both Neuroscience and Computer Science at Stanford University, and his
undergraduate work in Physics at Princeton University.
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LISP
(ListProcessing Language)

LISP FOR THE WEB

BY ADAM TORNHILL

Natural Language

e Drf(ln\w_-’i'ns-*;xzwm:\lw. “
ok vl

e UhR S

3 ;’ Processing in LISP: An

Introduction to
Computational
Linguistics

Case Studies in
Common Lisp

Practical
Common Lisp

Vo Aat 3 e s s

Gazdar, Gerald

| Peter Nonvig

Note: This is not the actual book cover



A Lisp example

AWriting a function to compute the nth Fibonacci number

IFI bonacci sequence: 0, 1, 1,
Afib(0) = 0
Afib(1) = 1
Afib(n) = fib(n-2) + fib(n-1)



Complete Version

(defun fib (n)

(cond ((eqgl n 0) 0) , base case
((eqlnl) 1) , base case
(t (+ (fib ( - n1)) ;recursively compute fib(n)

(fib (- n2))))
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Prolog

The language of logic



Prolog Programming Model

A A program is alatabase of (Horn) claus¢isat are assumed to be true.

A The clauses in a Prolog database are eftloesor rules Each ends
with a period.

A A factis a clause without a righitand side.
I rainy(ashevillg.

A A rule has a righthand side.
I snowy (X) = rainy(X), cold(X).

A The token- is the implication symbol.
AThe comma (,/) indicates fdand?o

15
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Participants in Expert Systems
Development and Use

A Domain expert

I The individual or group whose expertise and knowledge is captured for use in an
expert system

A Knowledge user

I The individual or group who uses and benefits from the expert system

A Knowledge engineer

I Someone trained or experienced in the design, development, implementation, and
maintenance of an expert system

Expert
system

Knowledge engineer

Domain expert Knowledge user
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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.



Perceptron

Cornell Aeronautical Laboratory

o e tsisgn. Perceptron

' i Invented by Frank Rosenblatt in 19%7an
attempt to understand human memory, learning,
and cognitive processes.

I The first neural network model by computation,
with a remarkable learning algorithm:

A If function can be represented by perceptron, the
learning algorithm is guaranteed to quickly
converge to the hidden function!

i Became the foundation of pattern recognition
research

Rosenblatt &

Mark | Perceptron: : : .
the first machine that coulg©One of the earliest and most influential neural networks:

"learn" to recognize and An important milestone in Al.

identify optical patterns. Carla P. Gomes
CS4700
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_ 3rd layer can generate arbitrarily
1st layer draws linear 2nd layer combines the complex boundaries

boundaries boundaries



Fausett

Kohonen Self-Organizing Maps sow

= Teuvo Kohonen, born: 11-07-
34, Finland

= Author of the book: “Self-
organizing maps”, Springer
(1997)

= SOM = “Topology preserving
maps”

= SOM assume a topological
structure among the cluster
units

= This property is observed in the
brain, but not found in other
ANNs
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Self-Organizing Maps

SOM i Result Example
Classifying World Poverty
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Image taken 9/ 1999 Image taken 9 /2001
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