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intellegentia
— intelligentem — intelligentia — intelligence
LATIN LATIN OLD FRENCH
nominative intelligens understanding, power of 12c.

discerning; art, skill, taste

intelligere - = 1ntellect

intelligence
LATIN MID. ENGLISH MID. ENGLISH
understand, late 14c.
comprehend Jaculty Of
understanding:
late 14c.
inter + legere
LATIN LATIN
between choose, pick out,
read http://www.etymonline.com/index.php?term=intelligence
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Full Definition of /INTELLIGENCE

1

a(1): the ability to learn or understand or to deal with new or trying situations : reason; a/so: the
skilled use of reason (2): the ability to apply knowledge to manipulate one's environment or to
think abstractly as measured by objective criteria (as tests)

b Christian Science: the basic eternal quality of divine Mind

c: mental acuteness : shrewdness

: an intelligent entity; especially: angel
: intelligent minds or mind <cosmic /ntelligence>

wo o N

: the act of understanding : comprehension

4

a: information, news

b : information concerning an enemy or possible enemy or an area; a/so: an agency engaged in
obtaining such information

5

: the ability to perform computer functions

http://www.merriam-webster.com/dictionary/intelligence
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LATIN

made by man
(opposite of natural)

artifex
LATIN

craftsman, artist
(genitive artificis)

ars + facere
LATIN LATIN

art to make, do

&
&

— artificium —— artificialis ——  gartificiel

LATIN OLD FRENCH
of or belonging to art 14ec.

|

artificial
MID. ENGLISH
late 14c.

http://www.etymonline.com/index.php?term=artificial
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Full Definition of ART/FIC/IAL

1

: humanly contrived often on a natural model : man-made <an artificial limb> <artificial diamonds>
2

a: having existence in legal, economic, or political theory

b : caused or produced by a human and especially social or political agency <an artificial price
advantage> <artificialbarriers of discrimination — R. C. Weaver>

3

obsolete : artful, cunning

4

a: lacking in natural or spontaneous quality <an artificial smile> <an artificial excitement>

b: imitation, sham <artificialflavor>

5

: based on differential morphological characters not necessarily indicative of natural relationships
<an artificial key for plant identification>

http://www.merriam-webster.com/dictionary/artificial
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Norvig A NModern Approach

P Fourth Edition

Stuart Russell and Peter Norvig,
Artificial Intelligence: A Modern Approach,
4t Edition, Prentice Hall, 2020.
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Thought

The Cognitive Modeling
Approach

The “Law of Thought”
Approach

Human Rationality
The Turing Test The Rational Agent
Approach Approach

Action




Thinking Humanly

“The exciting new effort to make comput-
ers think ... machines with minds, in the
full and literal sense.” (Haugeland, 1985)

“[The automation of] activities that we
associate with human thinking, activities
such as decision-making, problem solv-
ing, learning ...” (Bellman, 1978)

Thinking Rationally

“The study of mental faculties through the
use of computational models.”
(Charniak and McDermott, 1985)

“The study of the computations that make

it possible to perceive, reason, and act.”
(Winston, 1992)

Acting Humanly

“The art of creating machines that per-
form functions that require intelligence
when performed by people.” (Kurzweil,
1990)

“The study of how to make computers do
things at which, at the moment, people are
better.” (Rich and Knight, 1991)

Acting Rationally

“Computational Intelligence is the study

of the design of intelligent agents.” (Poole
et al., 1998)

“Al ...1s concerned with intelligent be-
havior in artifacts.” (Nilsson, 1998)

Figure 1.1

Some definitions of artificial intelligence, organized into four categories.
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Turing (1950) “Computing machinery and intelligence’:
¢ “Can machines think?” — “Can machines behave intelligently?”
¢ Operational test for intelligent behavior: THE IMITATION GAME
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Require Captcha

Security Check

Please enter the text below

) S = L
:{lm_ﬂ -

Can't read the text above?
Try another text or an audio CAPTCHA

Text in the box:
r6hodFq|
What's this?

By proceeding, you agree to the Facebook Platform policies Cancel

A CAPTCHA (an acronym for "Completely Automated Public Turing test to tell
Computers and Humans Apart") is a type of challenge-response test used in
computing to determine whether or not the user is human.
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BENEFICIAL M ACHINES

Preface

Artificial Intelligence (AT is a big field, and this is a big book. We have tried (o explore
the full breadth of the field, which encompasses logic, probability, and continuous mathemal-
ics; perception, reasoning, learning, and action; faimess, trust, social good, and safety; and
applications thal range from microelectronic devices Lo robotic planetary explorers to online
services with billions of users.

The subtitle of this book is “A Modern Approach.” That means we have chosen to tell
the story from a current perspective. We synthesize what is now known into a common
framework, recasting carly work using the ideas and terminology that arc prevalent today
We apologize to those whose subfields are, as a result, less recognizable.

New to this edition
This edition reflects the changes in Al since the last edition in 2010
* We focus more on machine learning rather than hand-crafied knowledge engincering.
due o the increased availability of data, computing resources, and new algorithms.
* Deep learning, probabilistic programming, and multiagent systems receive expanded
coverage, each with their own chapter.
« The coverage of natural language underslanding, robotics, and compuler vision has
‘been revised to reflect the impact of deep learning

Stuart S X
Russell H ~ * The robotics chapter now includes robots that interact with humans and the application
> : of reinforcement learning (o robotics.

« Previously we defined the goal of Al as creating systems that try to maximize expected

utility, where the specific utility information—the objective—is supplied by the human

s of the system. Now we no longer assume that the objective is fixed and known
by the Al system; instead, the system may be uncertain about the true objectives of the
‘humans on whose behalf it operates. It must learn what to maximize and must function
appropriately even while uncertain about the objective.

* We increase coverage of the impact of Al on sociely, including the vital issues of ethics,
faimess, trust, and safety.

* We have moved the exercises from the end of each chapier to an online site. This
allows us to continuously add to, update, and improve the exercises, to meet the needs
of instructors and to reflect advances in the field and in Al-related software tools.

* Overall, about 25% of the material in the book is brand new. The remaining 75% has
been largely rewritten to present a more unified picture of the field. 22% of the citations
in this edition are to works published after 2010.

Overview of the book

The main unifying theme is the idea of an intelligent agent. We define AT as the study of
agents thal receive percepts from the environment and perform actions. Each such agent
implements a function that maps percept sequences (o actions, and we cover different ways
to represent these functions, such as reactive agents, real-time planners, decision-theoretic

vii

Russell & Norvig, 2020:
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* Previously we defined the goal of Al as creating systems that try to maximize expected
utility, where the specific utility information—the objective—is supplied by the human
designers of the system. Now we no longer assume that the objective is fixed and known
by the Al system; instead, the system may be uncertain about the true objectives of the
humans on whose behalf it operates. It must learn what to maximize and must function
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appropriately even while uncertain about the objective.
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The terms physicalism and naturalism are also used to describe
this view that stands in contrast to the supernatural.
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Emotions Language Smell w
Yelling at service people i Short distance
Curring in line Prm:: tu
Inappropriate laughter .
Fear of having food Winking
in your teeth

Fear of being seen in
G:hmsuit

Fezr of public restrooms
Balloons
Desire to be taller p laundry
Jesice foc a window office C'wm*'wh
Pamt.oh“omcomelu Sel ."‘m[m e
: Table manners
—— Deciding whethez to
weara hat
Ability to spot cosmetic
surgery
Muscular Mevement
Mm
Avoiding grtting splashed
Parzllel parkiog
" Saying in your lanc Hearing
Eatiag soup M‘“_“S
Syuauing A Buzzing
W d / | \ People talking during
Backhand - Lo A\ Peopke saying things
Serve : \ abourt you
Penalty kick F«&x. k
7-10 split dmmgnguu
Teiple Jutz Ve
A number between ' Things that never
1 happened

None of this is as easy as it looks ...
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Axonal arborization

Cell body or Soma

Figure 1.1 The parts of a nerve cell or neuron. Each neuron consists of a cell body, or soma,
that contains a cell nucleus. Branching out from the cell body are a number of fibers called
dendrites and a single long fiber called the axon. The axon stretches out for a long distance,
much longer than the scale in this diagram indicates. Typically, an axon is 1 cm long (100
times the diameter of the cell body), but can reach up to 1 meter. A neuron makes connec-
tions with 10 to 100,000 other neurons at junctions called synapses. Signals are propagated
from neuron to neuron by a complicated electrochemical reaction. The signals control brain
activity in the short term and also enable long-term changes in the connectivity of neurons.
These mechanisms are thought to form the basis for learning in the brain. Most information
processing goes on in the cerebral cortex, the outer layer of the brain. The basic organi-
zational unit appears to be a column of tissue about 0.5 mm in diameter, containing about
20,000 neurons and extending the full depth of the cortex (about 4 mm in humans).




Supercomputer Personal Computer

Computational units 10° GPUs + CPUs 8 CPU cores
10'° transistors 1010 transistors

Storage units 10'% bytes RAM 10'Y bytes RAM
10'7 bytes disk 1012 bytes disk

Cycle time 1079 sec 1079 sec

Operations/sec 1018 1010

Human Brain

109 columns
10 neurons
10! neurons
10 synapses
1073 sec
101?

Figure 1.2 A crude comparison of a leading supercomputer, Summit (?); a typical personal
computer of 2019; and the human brain. Human brain power has not changed much in
thousands of years, whereas supercomputers have improved from megaFLOPs in the 1960s
to gigaFLOPs in the 1980s, teraFLOPs in the 1990s, petaFLOPs in 2008, and exaFLOPs in

2018 (1 exaFLOP = 10'® floating point operations per second).
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THE INCEPTION OF ARTIFICIAL INTELLIGENCE (1943—1955)
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funetion

{(ve) )
if vk),‘-r J \i(- 1
else , 9x=0

®aun

2= input
W = Wtigns [simple Ardicial Neyroo Madel]
baz=Bias 1‘“-‘;._ Mc,(_,r.lllt:l(.h-?ih"s rModel

L]
SNARC

means

Stochastic Neural Analog
Reinforcement Calculator
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MIND
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gis McCulloch (1898 - 1969)
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McCulloch-Pitts Neuron Model

. ® k
1 if Jwa =T
2% i=1

0 if Swak<T
i=1

(a) (b)

X,

o Excitatory

-—’- o‘ +1 =.r‘
input

(NAND) (MEMORY CELL)

Xy Inhibitory
input

(c) (d)



Donald Hebb (1904 - 1985)
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Marvm Mmsky (1927 2016)
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Alan Turing (1912 - 1954)
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THE BIRTH OF ARTIFICIAL INTELLIGENCE (1956)

PRINCETON
UNIVERSITY

|
7. The 1956 Dartmouth Workshop
in on Artificial Intelligence

L E

JuLy 13-15, 2006
DARTMOUTH COLLEGE
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John McCarthy (1927 - 2011)
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1956 Dartmouth Conference:
The Founding Fathers of Al

John McCarthy Marvin Minsky Claude Shannon Ray Solomonoff

Alan Newell Herbert Simon Arthur Samuel

And three others...
Oliver Selfridge

(Pandemonium theory)

Nathaniel Rochester
(IBM, designed 701)

Trenchard More
(Natural Deduction)




-

Dartmouth
Workshop 1956

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 .

£ harmon.ie:



cA g

: A
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July 13, 1956 — The Dartmouth workshop is the first conference on artificial intelligence.
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EARLY ENTHUSIASM, GREAT EXPECTATIONS (1952—1969)

General

walk from door to middie room

at door

on floor

push chair from door to middle room

L,
)u} 5/

chair at door at door

Met. Met. Met.
+ chair at middle room | + at middle room ‘ | | |
- chair at door - at door
Met. Met.
(@) O |
© © LO
A g te B aq, [
which one of
NN WA'S B i- o\
o |lOo]|

L/

not hungry + at middle room
Problem i
SOlVer eat bananas
has bananas
(GP S) + empty handed | + not hungry
- has bananas I - hungry
grasp bananas
at bananas | empty handed
+ has bananas
( - empty handed
climb on chair drop ball
chair at middle room } at middle room | on floor has ball
+ at bananas | 'L + on chair + empty handed
< - at middle room | 'L - on floor - has ball 7

LISP Programming Language

(define (reduce f a x y b fx
(cond ((close-enough? a b)
((> fx fy)
(let ({new (x-point
(reduce f a new x
(else
(let ((new (y-point
(reduce f x y new

fy)
x)

)

a y)))
y (f new) fx)))

x b)))
b fy (f new))))))

Minsky’s Microworlds

A 3

Time-Sharing

Shakey: The Robot



Figure 1.3 A scene from the blocks world. SHRDLU (?) has just completed the command
“Find a block which is taller than the one you are holding and put it in the box.”
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A DOSE OF REALITY (1966—1973)
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Herbert Simon, 1957:

It is not my aim to surprise or shock you—but the
simplest way [ can summarize is to say that there
are now 1n the world machines that think, that learn
and that create. Moreover, their ability to do these
things is going to increase rapidly until—in a
visible future—the range of problems they can
handle will be coextensive with the range to which
the human mind has been applied.




Expanded Editon

Perceptrons

Marvin L. Minsky
Seymour A. Papert




NI WWW. -pr

1969: Perceptrons can’t do XOR!

Perceptrons

grammer Info/images/stories/BabBag/Al/book. jpg

https: / fconstruct ingk ids.files. wordp ress.com/f 201 3/05 /minsky -papert-7 1-csolomon-x

&40. jpg
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EXPERT SYSTEMS (KNOWLEDGE-BASED SYSTEMS): THE KEY TO POWER? (1969—1986)

MYCIN EXPERT SYSTEM

www.nipunaswal.com How Helpful Are Expert Systems in Medical T 28, Apr 2043

~Z »\’*ﬁ/ PRESENTED BY NIPUN JASWAL

DENDRAL: Used to
identify the structure of
chemical compounds.
First used in 1965

1970s

| | |
[TeiresiasH Em?rcin] [ WM ]

Baobab
e RULE-BASED Puff

Sacon
Gravida

[Wheeze] [ Clot ]

RULE- EXPERT SYSTEMS i
Ex‘ﬁ"é‘z’r THE MYCIN EXPERIMENTS OF THE STANFORD Guidon
SYSTEMS HEURISTIC PROGRAMMING PROJECT

Bruce G. Buchanan
Edward H Shartliffe

1980s ﬁ\leomycin] [Oncecin]




Buchanan
Shortlitfe

RULE-BASED

RULE- EXPERT SYSTEMS
EXPERT THE MYCIN EXPERIMENTS OF THE STANFORD
SYSTEMS HEURISTIC PROGRAMMING PROJECT
Bruce G. Buchanan
Edward H.Shortliffe
"T
ADDISOMN-WESLEY
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Al BECOMES AN INDUSTRY (1980—PRESENT)

XCON /R1

NN ORI

AN ZANZ
ZNVZNYZNYZN

ARTIFICIAL INTELLIGENCE

1982 - Present

o
=
oF
—

X =0
STSTSTSY. 2
NV \NYZNYZN\ L
SANANANZ: 2

—

N NAANZ

Microelectronics and Computer
Technology Corporation

MCC
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T
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ES examples - R1 (or XCON)

The first commercial expert system (~1982).

Developed at Digital Equipment Corporation
(DEC).

Problem solved: Configure orders for new
computer systems. Each customer order was
generally a variety of computer products not
guaranteed to be compatible with one another
(conversion cards, cabling, support software...)

By 1986, it was saving the company $40 million
a year. Previously, each customer shipment had
to be tested for compatibility as an assembly
before being shipper. By 1988, DEC’s Al group
had 40 expert systems deployed.

An Example from XCON/R1

— The current context is assigning devices to Unibus
modules, and

— There 13 an unassigned dual-port disk drive, and

— The type of controller it requires is known, and

— There are two asuch controllers, neither of which has
any devices assigned to it, and

— The number of devices that these controllers can
support is known,

* THEN
— Assign the disk drive to each of the controllers, and
— Note that the two controllers have been assoclated and
each supports one drive.
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THE RETURN OF NEURAL NETWORKS (1986—PRESENT)
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Perceptron
Golden Ags

lectronic Brain
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2008
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'PARALLEL DISTRIBUTED
PROCESSING

E xploralions in the Mic ro;l-'ruc:lure of Cognifion
Volume 2. Psychological and Biological Models

JAMES L McCLELL AND,. DAVID E/RUMELHART
ANDTHE PDP HF._EEL‘-.HI:H GROUP |
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PROBABILISTIC REASONING AND MACHINE LEARNING (198 7—PRESENT)

KNOWLEDGE MODELING

)

DECISION SUPPORT —

VN

KNOWLEDGE DISCOVERY

Generative vs distri;_ninalive models

Y1 Y2 Probability

X1 Xz

Naive Bayes Hidden Markov Model

* 0

i

Probabilistic
ogic
Learning




Judea Pearl (1936 -)
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Al ADOPTS THE SCIENTIFIC METHOD (1987—PRESENT)

The Ex}rerimenm[ Method The Scientjﬁc Method

1. OBSERVATION
2. INTELLIGENCE/AGGREGATION OF DATA (The Three Key Questions)

3. NECESSITY

Ockham's
Razor

4. CONSTRUCT FORMULATION

5. SPONSORSHIP/PEER INPUT (Ockham’s Razor)

. Pluarality

6. HYPOTHESIS DEVELOPMENT

|
7. INDUCTIVE AND STATISTICAL STUDY l
8. COMPETITIVE HYPOTHESES FRAMING (ASKING THE RIGHT QUESTION)
9. DEDUCTIVE TESTING
10. HYPOTHESIS MODIFICATION
11. FALSIFICATION TESTING/REPEATABILITY
12. THEORY FORMULATION/REFINEMENT
13. PEER REVIEW (Community Vetting)

14. PUBLISH Pro Of
15. ACCEPTANCE Y

* 0

i
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THE EMERGENCE OF INTELLIGENT AGENTS (1995—PRESENT)

sensors

percepts

actions

effectors
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BI1G DATA: THE AVAILABILITY OF VERY LARGE DATA SETS (2001—PRESENT)

o MMM MMWMMMW&MM kg Lo diiaai

HEKEma! of IMASO

7 Main Interface MAJ-J“]A i

S | ORI W SO T | e v |

MEKETmo3 of IMASO

e o
(R b
L L e

oGO W0 | | i I |
hﬂim sl e smmnttcad b bl s matsn st b i o ankialila s, i M

T T

Flaad deptn max: 65

(WETRRR NN 0 O rm

=) Tecem

noxa) "y MIR19681 HOXATIBH) HOXAT I i EvkitH
IOOXJ\P\N m;‘ﬂfﬂ HOXASH) HOXATEH  HOXA10B-++a HOTTIFee--

Large collection &, "R Explorin long-r3

HOKA-ASARH
Chromosome 7

| "IV W OT RS B P T PO W VORI WY R

il

il | L Rude Ll i

v 1 Ol 100 TR T
Tdvangence A | 1] wnerg iMoo M| Asendl 1111 Lo -I‘II.:JIIIIHIII—III m 1

;

QP

ullll

Eewn—uvﬂvn-—avav.r

DATA

T

HIKAme

4
"iﬂm"r&mg state

* 0

¥

e hl
= i : [l
s - . b,
S g% O A AL u -
S




1959

Data set of
1,000 cases

1965

Data sets of
10,000 cases
(e.g. observations)

1978

technology to analyse
500 to 5,000 variables
at the same time

1981

Software to handle
88,000 varniables

1982

Moderate data sets have
less than 500 cases and
large more than 2,000

1986

Very large data sets
referred as 11,000 cases

1990

5,000 cases with 6
variables for immediate
evaluation (c. 3 seconds.)

1991

1 million cases a very
large data file

1996

Large data sets
have 60,000 or more
observations

1981

Statistics for 20,000
samples, as histograms
with 800 cells

1987

50,000 points, but the
representation of 1 million
or more data is feasible

2006

1 million (bytes, cases,
variables, combinations or
tests) as a guideline to refer
to a dataset as ‘large’
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DEEP LEARNING (2011—PRESENT)

ARTIFICIAL
INTELLIGEN

MACHINE
LEARNING

DEEP

LEARNING
N
2N m NN

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

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.
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Simple Neural Network Deep Learning Neural Network

@ nput Layer () Hidden Layer @ Output Layer

Input

Machine Learning

— R e

Feature extraction Classification

Output

Input

Deep Learning

— gREees

Feature extraction + Classification

Output
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Ben Goertzel
assio Pennachin (Eds)
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. Autonomous

systems

“Conscious”Al

Agents
Expert systems .
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CENTER FOR
Brains
Minds+
Machines

Coogee Dooph S

Towards General Artificial Intelligence

Dr. Demis Hassabis, Founder & CEQ, DeepMind Towards General
, _ _ Artificial Intelligence
Twitter: @demishassabis

Demis Hassabis

Google DeepMind
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« Cold » Strong Al « Sensitive » Strong Al

Self-consciousness

, Biological
. neurons

Purely logical Biomimetism
reasoning Global Learning

abilities
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THE RISE OF Al

Al is born Focus on specific intelligence Focus on specific problems

* The Turing Test * Expert systems & knowledge Machine learning

» Dartmouth College conference * Neural networks conceptualized Deep learning: pattern analysis & classification

* Information theory-digital signals * Optical character recognition Big data: large databases

* Symbolic reasoning * Speech recognition Fast processors to crunch data
High-speed networks and connectivi

Dartmouth conference
led by John McCarthy

Edward Feigenbaum :
develops the first

coins the term Expert System, @ IBM's Wat SA mathl S : :
“artificial intelligence* giving rebirthto Al : A:pls:?n% grart‘;as Si:'?eav;:‘:soica’lla\argi‘ze ~ ® 2?:66
: T AT : phaGo
1956 é 1975 -1982 . assistant into the |;hone kot
011 o 2014
YouTube recognizes
2000 cats from videos
° I i I I I I I I N
1950 1960 1970 1980 1990 2010 2020
® ®
1964 1997
Eliza, the first chatbot IBM's Deep Blue defeats
is developed by Joseph Garry Kasparov, the world's

Weizenbaum at MIT reigning chess champion

ssssssssssssssssssnnns

Limited computer processing power « Real-world problems are complicated
Limited database storage capacity Facial recognition, translation Disappointing results: failure to achieve scale
Limited network ability Combinatorial explosion Collapse of dedicated hardware vendors

Al Winter | Al Winter Il

Figure 1: An Al timeline; Source: Lavenda, D./Marsden, P. source dhl via @mikequindazzi



I@ Robin Hanson

@ Rodney Brooks
= |

@/' Martine Rothblatt
oy,

@:- Mick Bostrom

)
u@} Gary Marcus
|@u Ray Kurzweil

@ Jirgen Schmidhuber

-
( _\] Ruchir Puri

@| Carver Mead

2020 2029 2050
!

B

-
-

I —
S

By 2029 It could still be 20 to 50
years before machines
Soon. (He hawe the ability to read
follows and comprehend and
Kurzweil reason
reasoning)

N

Im the 21st century

The notion that
wiee could have
hurmam-lewal Al
within a small
numkser of
decades seems
credible

R

Mot in our
lifetimes,
not even
im Ray
Kurrweil's
lifetime,

Within a
century or
5o If wee
manage to
achieve
brain
emulations,
two b four
centurles if
not

Human brain traits might prove to be elusive to machines for a long time, not to mention the
incredible farm factor and energy efficiency [7)
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Stanford University SUNetID Login

One Hundred Year Study on Artificial Intelligence (Al1100)

Home History People Framing 2016Report NextReport Allndex Publications Press Coverage

100 Year Study on Al
kicks off its next Report
cycle.

A set of study-workshops will
inform the AI100 2020 Report.

Download the 2016 Report
here
Learn more about our next
Report here

About Reflections and Framing Committees and Panels

The One Hundred Year Study on Artificial One Hundred Year Study of Artificial Intelligence Seven researchers formed the first AIL00 standing

Intelligence, or AI100, is a 100-year effort to study (Al) has its roots in a one-year study on Long-term committee. It and subsequent committees

https://hai.stanford.edu/research/ai-index-2019



Stanford Universicy

About ~ People v Research ~ Education Policy ¥ News Events v

The 2019 Al Index

Report

To navigate the data, check out the

Read the 2019 Al Index Report Access the 2019 Al Index Data

Our Mission

Ground the conversation about Al in data.

https://hai.stanford.edu/research/ai-index-2019
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Defense Advanced Research Projects Agency
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RISKS AND BENEFITS OF Al




3 Types of
Artificial Intelligence

Artificial Narrow Artificial General Artificial Super
Intelligence (ANI) Intelligence (AGI) Intelligence (ASI)

e

Stage-] Stage-2 Stage-3

Machine Machine Machine
Learning Intelligence Consciousness

P Specialises in one area » Refers to a computer P Anintellect that is
and solves one problem thatisas smart as a much smarter than the
human across the best human brains in

E @ board practically every field
Il |%|
L] L

Siri Alexa Cortanag




Weak Al Strong Al

It is a wider application with a more vast

Itis a narrow application with a limited scope. scope.

This application is good at specific tasks. This application has an incredible human-level

intelligence.
It uses supervised and unsupervised learning to It uses clustering and association to process
process data. data.
Example: Siri, Alexa. Example: Advanced Robotics

Source: https://www.mygreatlearning.com/blog/what-is-artificial-intelligence/
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Stuart

Russell EArficial Intelligence

Peter

Norvig A Modern Approeach

P Fourth Edition

Stuart Russell and Peter Norvig,
Artificial Intelligence: A Modern Approach,
4th Edition, Prentice Hall, 2020.

Chapter 1
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