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Inteligéncia Artificial e Hollywood

An epicdrama of 2001: A Space Odissey
adventure and exploration By Stanley Kubrick
> 1968

(Heuristically programmed ALgorithmic computer)

Source: IMDB
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Blade Runner
By Ridley Scott
1982

Source: IMDB
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Al
By Steven Spielberg
2001

Source: IMDB
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Inteligéncia Artificial na Midia

Her
By Spike Jonze
2013

THE FOLLOWING PREVIEW HAS SEEN APPROVED Fo
APPROPRIATE AUDIENCES

Science
17 JULY 2015 JANUARY 2018
VOL 349 VoL 20
ISSUE 6245 ISSUE 6245
Source: IMDB Source: IMDB
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Inteligéncia Artificial na Midia Inteligéncia Artificial na Midia Inteligéncia Artificial na Midia

‘Inteligéncia atificial ¢ parts [ B orey o]
da computagéo que tenta e

resolver problemas que A computer made my lunch
humanos fazem melhor'

1BM Wants Watson to Teach Robots
Some Social Skills

Roconnocor rosto, falar lnguas, panojar o car
om ncorazas 525 alguns dos campos do ostido
1A Enevisa com o sepeciarea am
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o
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Definigéo de Inteligéncia Artificial Defini¢do de Inteligéncia Artificial Defini¢do de Inteligéncia Avrtificial
N i PSP T -
- Objetivo: desenvolver sistemas para realizar Unj algoritmo é uma sequéncia finita de =) Certc’Js problemas tem solugbes exatas
tarefas que, no momento: acdes que resolve um certo problema —~~ + Calculo

Ex: projeto de uma ponte
+ Processamento de dados
Ex: folha de pagamentos

« s&o melhor realizadas por seres humanos que por
maquinas, ou @
* ndo possuem solucéo algoritmica viavel pela
computagao convencional ®

Problemas podem ser de tipos diferentes:

+ Calculo

« Ex: projeto de uma ponte Mas outros nao!

- omas ue o possuen @ » Processamento de dados m + Diagndstico médico
i . + Ex: folha de pagamentos . + Conduta legal
H *._ A ki + Raciocinio automatico @ + Compra de pacote de turismo
i - + Ex: diagnéstico + Seguir uma conversa em portugués
i problemas solivois B w W [ ewn

Por sares humanos
i

+ Reconhecer uma imagem

Source: Wikipedia

=
.S, Sichien Noverbro 2020 o jal: Hist i ’ ©4. S, Sichrian Roverrbro 2020 Intoligéncia Artficial: Histérico e Perspectivas 15|

16 17 18

kit el ‘ Source: Wikipedia
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Defini¢do de Inteligéncia Artificial Aplicagdes de Inteligéncia Atrtificial ROTEIRO
Opges descar ggm 6 soluc . + Engenharia de Software
0mo nos solucionamos estes + King., Tariq M. et al. Al for Testing Today and Tomorrow: Industry Perspectives. . B
problemas? In: Proceedings of the IEEE International Conference On Artificial . Motwagao
Intelligence Testing (AlTest). [EEE, 2019. p. 81-88.
) - Engenharia Geotécnica + Definigdo
Basicamente através de busca e poda: "9 L
1. Geramos solugdes candidatas * Shahin, Mohamed A. State-of-the-art review of some arifical inteligence « Histérico
~ applications in pile foundations. Geoscience Frontiers 7.1 (2016): 33-44 .
... mas n&o todas elas! . Controle e Gestao da Manufatura » Sucessos e Riscos
2. Escolhemos a melhor solugao + Ciortea, Andrei; Mayer, Simon: Michahelles, Florian. Repurposing manufacturing « Conclusdes
... de acordo com certo critério! lines on the fly with multi-agent systems for the Web of Things. In: Proceedings
" of the 17th i on Agents and
3. Eventualmente, analisamos as MultiAgent Systems (AAMAS 2018). IFAAMAS, 2018. p. 813-822
escolhas feitas . Quimica
... e as alteramos para o futuro + Lindsay, R., Buchanan, B., Feigenbaum, E., & Lederberg, J. Applications of
Opsio ssconigal 1-€, aprendemos! artificial intelligence for organic chemistry. Mc-Graw-Hill, 1980
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Historico da Inteligéncia Artificial Historico da Inteligéncia Artificial Historico da Inteligéncia Artificial
1960 1960 | 1970 | 1980 11990 | 2000 | 2010 1950 1960 | 1970 | 1980 11990 2000 | 2010 1960 1960 | 1970 | 1980 | 1990 12000 12010
T T T T T R T T T T
Nascimento: 1962/ 1966 Nescimento; 1962/ 1966 1956 Dartmouth Conference: Anos de Ouro: 1956/ 1974

The Founding Fathers of Al
o + Otimismo com a area, financiamento (DARPA)

General Problem Solver (Allen Newell and Herbert A. Simon)

Perceptron (Frank Rosenblatt)

Algoritmo Genético (John Holland)

Linguagem Prolog (Colmerauer, Roussel and Kowalski)

+ Confluéncia de idéias dos anos 1940 e 1950
Cibernética (Norbert Wiener)

Teoria da Informag@o (Claude Shannon)

Teoria da Computagao (Alan Turing) g
Neurdnio Artificial (Walter Pitts e Warren McCulloch) [s— MarviMisly  Cudeshamnon  Ray Sobomone Alan Newel
Logic Theorist (Allen Newell and Herbert A. Simon)

e = + STRIPS, Shakey robot (Richard Fikes and Nils Nilsson)
+ Ocorre a Darthmouth College Conference, no verao t *  Eliza (Joseph Weizenbaum)
de 1956 +  Propagagéo de Restricdes (David Waltz)
HerbertSimen prosmre « Principais centros:
Foundingfathersof AL, Courtsy of siencesbe.com +  MIT, CMU, Stanford, Un. Edinburgh, Un. Aix-Marseille
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Paradigma Simbdlico Paradigma Simbdlico Historico da Inteligéncia Artificial
A) ¥ xy.z Americano(x) A Armal(y) » Nagao(z) A Hostil(z) A Vende(x.z.y) 1950 1960 11970 | 1980 | 1990 | 2000 | 2010
= Criminoso(x) Segundo este paradigma, deve-se: I I I
8) x Guorta(e USA) - Hostilx) Gomputacao Convencional Computacao ntligente Simbolca p——
C) ¥ x InimigoPolitico(x,USA) = Hostil(x) 1. 1dentifi hecimento d e ) . X
D) v x Missil(x) = Arma(x) dominio (modeio do problema) o Uaro « Otimismo com a area, financiamento (DARPA)
£) v x Bomba(x) = An !
) ¥ x Bombat) = Amat) 2. Representd-lo utilizando uma | « General Problem Solver (Allen Newell and Herbert A. Simon)
F) Nagao(Cuba) linguagem formal de Oagos
G) Nagao(USA) - «  Perceptron (Frank Rosenblatt
H) InimigoPolitico(Cuba,USA) representagéo .p ( an )
1) InimigoPolitico(Ira,USA) 3, _\n;p\E_memar um mecanismo de | + Algoritmo Genético (John Holland)
mer Engeterido ) ]
f}‘; o “‘”":ga:“ . conhonics Peva tlizar esse Cotetaments + Linguagem Prolog (Colmerauer, Roussel and Kowalski)
X Possui(Cuba,x) A Missil(x - ) o
L) ¥ x Possui(Cuba x)  Missil(x) = Vende(West, Cuba.x) e — « STRIPS, Shakey robot (Richard Fikes and Nils Nilsson)
) PosCuba - ermmesto somtendo exsoncte  Eliza (Joseph Weizenbaum)
N) Missil(M1) conjungdo de K Dajos « Propagacéo de Restrigdes (David Waltz)
0) Arma(M1) - Modus Ponens a partir de D ¢ N s . M .
P) Hosti(Cuba) - Modus Ponens a partir de C o H e o Principais centros: X ) !
Q) Vende(West,Cuba,M1) - Modus Ponens a partir de L, M & N + MIT, CMU, Stanford, Un. Edinburgh, Un. Aix-Marseille
R) Criminoso(West) - Modus Ponens a partir de A, J, O, F, P e Q
2.5, Schmen, Noverrro 2020 Intoliganiia Aiica Hitorico s Porspectivas___25 .S Schren, Novero 220 " o Histvico Porspactivas__ 29 3.5, Schman, Noverrbro 2020 Intoligincia Atficial: istéico e Perspectivas___ 27
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Paradigma Conexionista

Historico da Inteligéncia Artificial

Paradigma Evolutivo

28

sn )‘/ s(G)

©.. S. Sichman, Novermbro 2020

Segundo este paradigma, deve-se:

s wii a0 1. Alinguagem é uma rede de
— elementos simples
si wii s(i)

2. O raciocinio consiste em
aprender diretamente a fungao
entrada-saida

Def. 1 (Romantica): Técnica

o< inspirada no funcionamento do
o cérebro, onde neurbnios artifciais,
—~0 - conectados em rede, sao capazes
L de aprender e de generalizar.
mm/ ! \ Def. 2 (Matematica): Técnica de
de entrada camada aproximagao de fungbes por
camada (AT regressao nao linear
escondida

Inteligéncia Artificial: Histérico e Perspectivas 25|
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1950 1960 | 1970 | 1980 11990 2000 | 2010
® P I I

/Anos de Ouro: 1966 / 1974
Otimismo com a érea, financiamento (DARPA)
General Problem Solver (Allen Newell and Herbert A. Simon)
Perceptron (Frank Rosenblatt)
Algoritmo Genético (John Holland)
Linguagem Prolog (Colmerauer, Roussel and Kowalski)
STRIPS, Shakey robot (Richard Fikes and Nils Nilsson)
Eliza (Joseph Weizenbaum)
+  Propagacao de Restrigdes (David Waltz)
Principais centros:
+ MIT, CMU, Stanford, Un. Edinburgh, Un. Aix-Marseille

Histérico o Perspectivas 20

Trata-se de um método
probabilistico de busca para
resolugéo de problemas
(otimizag&o) “inspirado” na
teoria da evolugao, onde:

1. cada individuo ¢ uma solugao
2. faz-se evoluir um conjunto de
individuos mais adaptados por
cruzamento através de
sucessivas geragoes

+ fitness function f(i): R > [0,1]

+ Evolugao
- diversidade & gerada por
Cruzamento o mutagoes
- os seres mais adaptados
ous ambientes
sobrevivem (selegao
natural)
as caracteristicas
geneticas de tais seres

530 herdadas pelas
proximas geragoes

J. S, Sichman, Novermbro 2020 Inteligéncia Artficial: Histérico e Perspectivas
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Paradigmas n&o simbolicos

Historico da Inteligéncia Artificial

Histérico da Inteligéncia Atrtificial

©4. S. Sichman, Novembro 2020

Computacao Inteligente Sub-Simbolica

Aprendizagem Uilizacao

Usuario

Dados
memafema; Daros

Pesas (RN) Pesos (RN).

Programado Probas (R8) ou Probas (RE) ou

rogramado sk indvidual (AG)
teinados

Dacos
(ronaneni)

Usuario

Intoligéncia Artificial: Histérico e Porspoctivas 3

1950 1960 | 1970 | 1980
)

.S, Sichran, Noverbro 2020

11990 2000|2010
I I

Primalro Invemo: 1974./ 1880

+ Expectativas frustradas devido a limitagoes

+ Memodria e processamento limitados e caros
+  Explosdo combinatéria
«  Critica ao conexionismo

+ Perceptrons (Marvin Minsky and Seymour Papert)
+ 10 anos de ostracismo

+ Suspensao dos financiamentos

1950 1960 | 1970 | 1980 11990 12000 2010
I I

- Sistemas Especialistas
+ DENDRAL (Edward Feigenbaum)

« Inferéncia de estruturas moleculares organicas a partir da
espectrometria de massa das ligagdes quimicas presentes em uma
molécula desconhecida

* MYCIN (Shortliff and Buchanan)

. 3o de bactérias

Primero boom: 1980 / 1987

de infecgdes
+ Projeto 52 geragédo, Japao
«  Linguagem PROLOG

J. S, Sichman, Noverrbro 2020 Intoligéncia Artficial: Histérico e Perspectivas
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Histérico da Inteligéncia Atrtificial

Paradigma Probabilistico

Histérico da Inteligéncia Atrtificial

J. 5. Sichman, Noverrbro 2020

T T T T NE N—FT
Ly S p py

Primalro boom: 1980 / 1967

+ Novo impeto ao conexionismo

Redes de Hopfield
Algoritmo Backpropagation (Rumelhart)

+ Redes Bayseanas (Judea Pearl)

Inteligéncia Artficial: Histérico e Perspectivas

(Example by J. Pear)

Trata-se de uma notagao
gréfica para representar
independéncia
condicional, a partir de
relacionamentos causais
no dominio.

Ainferéncia consiste em
calcular a distribuigao
condicional de
probabilidades desta
distribuicao

Em alguns casos
particulares de topologia,
existem algoritmos
bastante eficientes.

.S, Sichran, Noverbro 2020 o sal: Histérico e Perspectivas

1950 1660 170 |tee0 _ |tee0 2000|2010
I —  eL—§ | T
‘Sogundo Invema: 1667 / 1663
+ Expectativas frustradas devido a limitagoes
+ Hardware de IA tem pior desempenho que desktops
+ Projeto de 52 Geragdo ndo atingiu as expectativas

+ “Situated Al", “Embodied Intelligence”
+ Robdtica (Rodney Brooks)

J. S, Sichman, Noverrbro 2020 Inteligéncia Artificial: Histérico  Perspectivas
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Historico da Inteligéncia Artificial

Historico da Inteligéncia Atrtificial

1960 1960 | 1970 | 1980 11990 12000 2010
L B R e
Avangos : 1893 /2011

+ Com menos expectativas, a area progrediu
« Lei de Moore: processadores e memdria mais baratas

IBM Deep Blue Stanford cMU
Vs DARPA DARPA
Kasparov Grand Challenge Urban Challenge
1997 2005 2007

©.. S. Sichman, Novermbro 2020
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1950 1960 | 1970 | 1980
I I

11990 2000 | 2010
I
Avangos : 1993/ 2011
1BM Watson
wins

Jeopardy
2011

+ Técnicas de IA usadas na industria de TI
«  Data mining, reconhecimento de voz, mecanismo de

busca (Google)

« Paradigma integrador de agentes inteligentes
- AIMA [Russel e Norvig, 1995]

LS. Sichran, Noverbro 2020 ivas,

Google AlphaGo

wins.
Lee Sedol
2016

+ Novas expectativas
* Quantidades de dados imensas (Big Data)
+  DNN (Redes Neurais Profundas)

+ ...etemores

©.. S. Sichman, Novermbro 2020 Inteligéncia Artficial: Histérico e Perspectivas
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1960 1960 | 1970 | 1980 1199 j200 2010
I I I I 16—4&

Hoje:2011/...

Deep Learning

Historico da Inteligéncia Artificial

ROTEIRO

e MACHINE
LEARNING
) DERRNING
= =
<] ~ =

meachinefearming-deep-leaming-a/

0
©4. S. Sichman, Novembro 2020 Intoligéncia Artificial: Histérico e Perspoctivas

1950 1960 | 1970 | 1980
I I

LICAVECAL 2018 Workshop on
Explainable Artifcal Intlligence (XAI)

| 1990 2000 2010
I 3

Hojo:2011/...

Al for Social Good at ICAI 2019

Schedule RAIA 2019

LS. Sichren,

+ Motivagdo

+ Definicao

« Historico

+ Sucessos e Riscos
+ Conclusdes

J. S, Sichman, Noverrbro 2020 Intoligéncia Artficial: Histérico e Perspectivas
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Pragmatic side of Al: success!

Why so successful now?

Risks

By any metric, Al is a tremendous success.
Google and similars: Al companies.
Recommendation systems.

Text mining and -

organization.
Financial agents.

(Knight's group meltdown.
the first Al catastrophe?)

Diagnostic systems and the like.
Robots, drones, you name

Fablo Gazman sl

BRAGIS 2015 Round

43

© Jaime S. Sichman, 2020.

Better computers, cheaper computers. Also, better
support equipment (cameras, motors, etc).

More (much more) data. Machine learning rules!

and then, 20 years of hacking and trying things.

There are many TECHNICAL challenges.
= Let's not discuss ONLY those.
= There are challenges in dealing with risks.

Fablo Cozman slides.
BRAGIS 2015 Rounc

LS. Sichren,

44

= For society:
= Superintelligence explosion destroys human species!!!
= Killer robots start killing people like crazy!!!
= Autonomous weapons trivialize violence. SERIOUS.
= Problems with privacy, out-of-control machinery. MORE
SERIOUS.
= Problems with unemployment. REALLY SERIOUS.

= For Al researchers:
= Backlash due to every possible negative effect.
= Most important: backlash dueta.un

Gozman skdes
BRAGIS 2015 Round Table

©.. S, Sichman, Noverrtro 2020
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Risks

ACM DIETTERICH AND HORVITZ PAPER

ACM DIETTERICH AND HORVITZ PAPER

= Autonomy /Delegation levels
= Perhaps you want you vacuum cleaner to be autonomous
... Do not need to tell him where to clean first !

« But perhaps you do not want that autonomy for an agent to
book your holidays

.... Maybe you want to check it!
= Human society follows social norms

= The real challenge is to incorporate them in socio-technical
systems!

©.. S. Sichman, Novermbro 2020
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THOMAS DIETTERICH AND ERIC HORVITZ
ACM PAPER
2015

LS. Sichren, Noverbio 2020 Histérico o Perspectivas

Rise of Concerns about Al

Reflections and Directions.

J. S, Sichman, Novermbro 2020 Inteligéncia Artficial: Histérico e Perspectivas

47

48

ACM DIETTERICH AND HORVITZ PAPER

ACM DIETTERICH AND HORVITZ PAPER

ACM DIETTERICH AND HORVITZ PAPER

= Five classes of risks:
= Bugs
= Cybersecurity
= The "Sorcerer's Apprentice”
= Shared autonomy
= Socioeconomic impacts.

©4. S. Sichman, Novembro 2020 Inteligéncia Artificial: Historico e Perspectivas

= Bugs

Many non-Al software systems have been
developed and validated to achieve high degrees
of quality assurance. For example, the software in
autopilot and spacecraft systems is carefully
tested and validated. Similar practices must be
applied to Al systems.

LS. Sichran, Noverbro 2020 Histérico e Perspectivas

= Cybersecurity

Al algorithms are as vulnerable as any other
software to cyberattack. ... For example, by
manipulating training data or preferences and
trade-offs encoded in utility models, adversaries
could alter the behavior of these systems.

J. S, Sichman, Noverrro 2020 Inteligéncia Artificial: Histérico  Perspectivas
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ACM DIETTERICH AND HORVITZ PAPER

= The "Sorcerer's Apprentice”

An important aspect of any Al system that
interacts with people is that it must reason about
what people intend rather than carrying out
commands literally. An Al system must analyze
and understand whether the behavior that a
human is requesting is likely to be judged as
"normal” or "reasonable" by most people.

J. 5. Sichman, Noverrbro 2020 Inteligéncia Artficial: Histérico e Perspectivas

= Shared autonomy

However, building these collaborative systems
raises a fourth set of risks stemming from
challenges with fluidity of engagement and clarity
about states and goals. Creating real-time
systems where control needs to shift rapidly
between people and Al systems is difficult.

S, Sichran, Noverbro 2020 Histérico e Perspectivas

= Socioeconomic impacts

We need to understand the influences of Al on
the distribution of jobs and on the economy more
broadly. These questions move beyond computer
science into the realm of economic policies and
programs that might ensure that the benefits of
Al-based productivity increases are broadly
shared.

J. S, Sichman, Noverrbro 2020 Inteligéncia Artficial: Histérico e Porspectivas

4

52

© Jaime S. Sichman, 2020.

53

54



Inteligéncia Artificial: Histérico e Perspectivas. 10/11/2020
Seminario PRO : Gestéao de TI

Unemployment Some “local” thoughts We need more research...

- Fogoff I"Neocl?]ssmal deoo?c':mlsls predicted that } i = ...on the practical, tangible consequences of Al's success;
unemployment] would not happen, because people wou - . . i i i
find other jobs, albeit possibly after a long period of painful * Al existing data/analysis seems to focus on developed n parucula.r, on tr.\e consequences t? .deve_lopmg. nations.
adjustment.” (Technology is the main source of progress.) countries (and is influenced by financial C!;ISIS). = We need discussion on possible policies (in particular,

= Sacks: "What if machines are getting so smart, hanks to their * What will happen to developing countries? policies for Brazil). o
microprocessor brains, that they no Tonger need unskilled + increase in inequality may have dramatic effect. = Forinstance, we need to open some space for this in our
Iabor to operate?” = "Star model” by Brynjolfsson and McAffe: it should apply meetings (ECAI2016 is doing that; JAIR/ALJ are

« Toa great extent, this is a problem that comes from [our] to %“g‘rﬁg‘?:ﬁ:v‘g’eg'a il or knowledae or are discussing).
success. Mburido (‘heEMaﬂhew ot A the “winner- + And we need to have a concerted effort to call society's
. Produdlwty may rise substantially without humans in the Bkgs- I effe

attention to our findings and concerns — and to get funding to
New forms of educatlon? New focus? Where? do so.

- Jobs “in the middle” may be in serious trouble (routine tasks). N ) .
= There is fear of increased social inequality. Importance of social security netwqu, How to do it?
= Life without work: Is this good? s this bad? Importance of intellectual property infrastructure.
Fablo Cazman slides.
Bﬁi‘(:;f::;nxﬁ:’"f.“ BRACIS 2016 Round Tabl
g LS. Schren Novebro 2020

= We must base our concern on real research.

Fablo Cozman skdes
BRACIS 2016 Round T

©.. S. Sichman, Novermbro 2020
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ROTEIRO To finish, some questions: CONCLUSIONS

= Granted that Al is NOW a big victory with enormous
social and economic impact, with MANY challenges, we

- Motivagéo could asl
- Definigdo = Is Al Mpresenting some risks?
. Hictdri = Yes (weapons, privacy); this requires social debate but
Historico overall Al is poised to increase standards of living. WE MUST REASON ABOUT THESE ISSUES!
+ Sucessos e Riscos = |s there a need for control/ban this technology?
« Conclusdes - Mar)&be yes; | don’t see how. Maybe funding/no-funding
works.
= Do we need policies that can reduce the impact of these
changes?
= Yes, absolutely; particularly we

in each country.
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FIM

OBRIGADO PELA ATENGAO
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