SN

Facultatea de Electronici,
Telecomunicatii si
Tehnologia Informatiei

SISTEME INTELIGENTE
DE SUPORT DECIZIONAL

S.l.dr.ing. Laura-Nicoleta IVANCIU

Curs 7 — Inteligenta Artificiala —
fundamente, terminologie, paradigme



Cuprins

» Inteligenta — definitie, tipuri

» Man vs. Machine

» Inteligenta artificiala — definitie, mecanisme
» Agenti inteligenti

» Inteligenta computationala

» Al vs. ML. vs. DL

» Provocari ale Al

» Etica sistemelor cu Al

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional



“Inteligenta este capacitatea de a intelege usor si bine, de a
sesiza ceea ce este esential, de a rezolva situatii sau probleme
noi pe baza experientei acumulate anterior” (DEX)

Inteligenta umana (biologica, naturala)

» sarcini algoritmizabile (rezolvare probleme matematice, recunoastere
de forme, luarea deciziilor)

» perceptie/recunoastere — nu sunt algoritmizabile

» adaptabilitate ridicata — situatii diferite cer abilitati diferite

Ce tip de sarcina este comunicarea?
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Tipuri de inteligenta
» biologica (umana, naturala)
» artificiala

» computationala (soft computing)

Prin ce se deosebeste fundamental inteligenta umana de cele ale
sistemelor de calcul?

“the human factor”
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Curs 7 Man vs. machine

Man vs. machine

Criterii pentru comparatie:

- stocare informatie

- acumulare informatii noi (invatare/instruire)

- calcule

- viteza semnale

- Indeplinire sarcini elementare/complexe (viteza si precizie)
- toleranta la erori, date incomplete
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Curs 7 Inteligenta artificiala — definitie,

mecanisme
“Inteligenta Artificiala este studiul ideilor care permit
masinilor sa faca lucruri care, facute de oameni, sunt
considerate inteligente”

“Artificial Intelligence is the science and
engineering of making intelligent
machines” (John McCarthy, 1956)

“capacitatea sistemelor tehnice evoluate de a obtine
performante cvasiumane” (DEX)
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Curs 7 Inteligenta artificiala — definitie,

mecanisme

Testul Turing (Alan Turing, 1950)
Q 1 Q 9
g ¢ . Q

QC?

Q Q

The Long Bet Project 20.000 $
“By 2029 no computer - or "machine intelligence" - will have passed the Turing Test.”
Predictor — Mitchell Kapor, Challenger — Ray Kurzweil

02002-02029 (27 years): By 2029 no computer - or "machine intelligence" - will have passed the Turing Test. - Long Bets
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https://longbets.org/1/

Curs 7 Inteligenta artificiala — definitie,

mecanisme

Evolutia Al

1936 — masina Turing
- capabila sa execute procese cognitive, daca sunt algoritmizabile
- 1956 —John McCarthy propune denumirea Artificial Intelligence
- primul program cu Al Logic Theorist (rezolva teoreme matematice)
- 1966 — ELIZA — primul chatbot
- J. Weizenbaum (MIT)
- iluzia comunicarii cu un partener de conversatie uman

- 1972 — MYCIN - sistem expert pentru diagnoza medicala
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Curs 7 Inteligenta artificiala — definitie,

mecanisme

Evolutia Al

- 1986 — NETtalk — citire si vorbire

- 1997 — DeepBlue il invinge pe Kasparov

- 2011 -Siri (Apple), 2014 — Cortana (Microsoft), 2015 — Alexa (Amazon)

- 2019 - AlphaGo

- 2016 - Sofia

- 2018 — Project Debater (IBM), Duplex (Google) — programare telefonica la
un salon de coafura

- 20xx-7?7?
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Curs 7 Inteligenta artificiala — definitie,

mecanisme
Mecanisme de comportament inteligent (Curs 5)
» rationament
» invatare/adaptare/instruire/antrenare
» capacitatea de rezolvare a sarcinilor

» comunicare prin limbaj natural

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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Agenti inteligenti

”In artificial intelligence, an intelligent agent is anything which perceives its
environment, takes actions autonomously in order to achieve goals, and may

Agenti inteligenti

improve its performance with learning or may use knowledge.”

Ex: termostat
grup de persoane

-

AGENT

Condition-actio
(if-then) rules

)-
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What is the
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Action to
be done
actions
Actuators -
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Sursa



https://en.wikipedia.org/wiki/Intelligent_agent

Agenti inteligenti — tipuri

Simple reflex agents
Model-based reflex agents
Goal-based agents

Utility-based agents

vV V VYV VY V

Learning agents

(Russell si Norvig, 2003)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

Agenti inteligenti
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Simple reflex agents

i ™\ -
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- nutin cont de istoric
- iauin calcul doar informatii observabile
Ex. termostat Sursa
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https://en.wikipedia.org/wiki/Intelligent_agent

Model-based reflex agents

4 — — - — ™\ 4 ™
r _' Precepts
| SENSOrs —s
State : Jr
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—_— |
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S
=
T
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¢ Actions
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kﬁlgent y \ y
- tin cont de istoric
- model = How the world works
- iauin calcul si informatii care nu sunt observabile
Sursa
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https://en.wikipedia.org/wiki/Intelligent_agent

Goal-based agents

Agenti inteligenti
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- goal = situations that are desirable
Surs
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https://en.wikipedia.org/wiki/Intelligent_agent

Utility-based agents
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- utility = how desirable a situation is
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https://en.wikipedia.org/wiki/Intelligent_agent

Learning agents
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https://en.wikipedia.org/wiki/Intelligent_agent

Inteligenta computationala (soft computing)

= modelarea numerica a inteligentei biologice

- exploateaza toleranta la imprecizie, nesiguranta si adevar partial, pentru a obtine
flexibilitate, robustete si costuri scazute

- poate lucra cu adevaruri partiale (intre 0 — fals si 1 - adevarat), spre deosebire de
logica binara utilizata in hard computing

- difera fundamental de calculul conventional (hard), caracterizat de lipsa impreciziei
si a adevarurilor partiale

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 18



Harta conceptelor

[IEEE
Computational

Intelligence
Magazine, 2006]

Iowmloeneﬂcprood
172 concepte o m‘;f

evolutlonary

o mul MUK local search stra
\multiobjective evoluﬂonary algodthni

Concept map of the Cl field in 2006 _

Nees Jan van Eck - Bibliometric mapping of the computational intelligence field
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http://www.neesjanvaneck.nl/ijufks/

Harta densitatii conceptelor

[port vector machine

[I E E E 4 classi:ﬂ;r
Computational

Intelligence a1 e
Magazine, 2006] : o

genetic algorithm
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evolution
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Nees Jan van Eck - Bibliometric mapping of the computational intelligence field
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Domenii ale IC

» Logica fuzzy

» Calcul evolutionist (evolutionary computation)
» Algoritmi genetici

» Retele neuronale artificiale

» Sisteme hibride, etc

Logica fuzzy ofera posibilitatea aproximarii, algoritmii genetici
realizeaza o cautare “sistematica” a solutiei, retelele neuronale au
capacitatea de a invata si de a se adapta.

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 2 1



Logica fuzzy

Fuzzy: vag, neclar, imprecis, scamos, pufos, nuantat

Fuzziness: imprecizie nestatistica si caracter vag al informatiilor si
datelor

Multimi fuzzy: clase de obiecte cu granite neprecise; apartenentala o
clasa este graduala, intre O (totala neapartenenta) si 1 (apartenenta
completa)

Limbajul natural, modul de actiune, capacitatea de rationament chiar in situatii de
informatii insuficiente si/sau imprecise, specifice oamenilor, sunt preluate in logica
fuzzy si in sistemele cu logica fuzzy (SLF).

- logica rationamentului aproximativ (extensie a logicii multivalente)

- generalizare a logicii conventionale

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 22



Logica fuzzy

“Pe masura ce creste complexitatea, formularile precise pierd din
inteles si formularile pline de inteles pierd din precizie.” (Lotfi Zadeh)

(A 1500 kg mass\ ‘ ‘

Is approaching LOO K
head at
ey ouT!!
\_ >,
N L
® o ® &
Precision Sianificance
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Calcul evolutionist

Domenii:
- algoritmi genetici (genetic algorithms)
- programare evolutionista (evolutionary programming)
- strategii evolutive (evolution strategies)
- programare genetica (genetic programming)
- optimizarea roiurilor de particule (particle swarm optimization)

- modeleaza procese naturale: selectie, recombinare, mutatie, etc
- lucreaza cu populatii de solutii potentiale

- aplica principiul supravietuirii celui mai bun (teoria evolutionista - Darwin)
Procesul natural de evolutie a speciilor, selectia naturala si ali
operatori genetici stau la baza strategiilor evolutive, in particular a

algoritmilor genetici.

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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ARTIFICIAL

INTELLIGENCE
MACHINE
LEARNING

& DEEP
Qﬂ LEARNING

1950's 1960s 1970's 1980s 1990s 2000s 2010

Since an early flush of optimism in the 1950%, smaller subsets of artificial intelligence - first machine learning, then
deep leamning, a subset of machine learning - have created ever larger disruptions.

Sursa: https://www.stoodnt.com/blog/ann-neural-networks-deep-learning-machine-learning-artificial-intelligence-differences/
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https://www.stoodnt.com/blog/ann-neural-networks-deep-learning-machine-learning-artificial-intelligence-differences/

Sursa

Artificial Intelligence:
Mimicking the intelligence or
behavioural pattern of humans

or any other living entity.

Machine Learning:
A technique by which a computer
can "learn" from data, without
using a complex set of different
rules. This approach is mainly
based on training a model from
datasets.

Deep Learning:
A technique to perform
machine learning

inspired by our brain's
own network of
neurons.

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 26


https://en.wikipedia.org/wiki/Deep_learning#/media/File:AI-ML-DL.svg

MACHIME LEARMNING DEEP LEARNING

M-;:;n;ﬂ;;a:;ure Classification = ARv Convolutional Meural Metwark {CHM) CAR v
T i 1 = TRUCK X
& El—.-:-.—lﬁ * Machine Learning I_ & learnad Features |i25€] TRUCK X
= ;B b : — - g :_._'.:;.:..' - : -
e BICYCLE X ——— 2% ’
BICYCLE X

A machine learning workflow starts with With a deep learning workflow, relevant features

relevant features being manually extracted are automatically extracted from images. Deep

from images. The features are then used to  learning performs “end-to-end learning” — where
create a model that categorizes the objects a network is given raw data and a task to

in the image. perform, such as classification, and it learns how
to do this automatically.

Another key difference is deep learning algorithms scale with data, whereas shallow learning
converges. Shallow learning refers to machine learning methods that plateau at a certain level of
performance when you add more examples and training data to the network

A key advantage of deep learning networks is that they often continue to improve as
the size of your data increases.

Sursa: https://www.mathworks.com/discovery/deep-learning.html
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Al vs. ML vs. DL

MACHINE LEARNING VS DEEP LEARNING

MACHINE LEARNING DEEP LEARNING

Approach Requires structured data  Does not require structured data
Human Requires human Does not require human
Intervention intervention for mistakes intervention for mistakes
Hardware Can function on CPU Requires GPU / significant

Time Takes seconds to hours

Forecasting, predicting and
Uses ) 9P ) g
other simple applications

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

computing power

Takes weeks

More complex applications like
autonomous vehicles

Sursa
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Curs 7 Provocari si dileme etice

Provocari ale Al

- crestere estimata: +15.7 miliarde de miliarde (trillions) S pana in 2030

- nr. de start-up-uri in Al — crestere de 14 ori din 2000 pana in prezent

Top 7 Challenges in Artificial Intelligence in 2023 | upGrad blog

Intreb3ri “existentiale”:
v’ Is it really necessary?

v’ s it useful?
v" How will it impact our lives?

Let’s play! -> DALL-E 2 (openai.com)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 29


https://openai.com/dall-e-2/
https://www.upgrad.com/blog/top-challenges-in-artificial-intelligence/

Curs 7 Provocari si dileme etice

Provocari ale Al

- resurse de calcul

- deficit de incredere

- cine stie despre Al? Grup limitat

- 90% accuracy la un sistem cu Al vs. peste 99% la oameni
- protectia datelor si securitate

- date insuficiente

- date polarizate/subiective (biased)

Top 7 Challenges in Artificial Intelligence in 2023 | upGrad blog
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Curs 7 Provocari si dileme etice

Provocari ale Al
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Top 7 Challenges in Artificial Intelligence in 2023 | upGrad blog
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Curs 7 Provocari si dileme etice

Dileme etice

- gender/skin color/social groups bias

- autonomous/self-driving cars - Moral Machine

- arta creata de Al — cine este autorul?
- 2019, Huawei — Simfonia 8 de Schubert a fost finalizata

-  The Next Rembrandt

- Design interior Interior Al Free: Interior Design Ideas and Virtual Staging

App using Artifical Intelligence

- pierdere de locuri de munca din cauza automatizarii

- Can robots think/feel?

Artificial Intelligence: examples of ethical dilemmas (unesco.org)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 3 2


https://www.moralmachine.net/
https://www.nextrembrandt.com/
https://interiorai.com/?utm_medium=website&utm_source=archdaily.com
https://interiorai.com/?utm_medium=website&utm_source=archdaily.com
https://en.unesco.org/artificial-intelligence/ethics/cases

» Inteligenta — definitie, tipuri /

» Man vs. Machine o/

» Inteligenta artificiala — definitie, mecanisme /
» Agenti inteligenti /

» Inteligenta computationala /

» Al vs. ML. vs. DL /

» Provocari ale Al

» Etica sistemelor cu Al /

In episodul urmator: Retele neuronale artificiale (RNA).
Clasificatoare cu RNA.

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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