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Aprendizado e |IA

 ACM classifica Aprendizado de Maqguina como uma area distinta de
Inteligencia Artificial

Natural language Knowledge Planning and
processing representation and scheduling
reasoning
Search Control methods Philosophical/theoretical
methodologies foundations of
artificial intelligence

Distributed artificial Computer vision
intelligence




Na Visao de Deep Learning
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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.



Na Visao da Microsoft

 Machine learning € uma
area dentre varias

Machine learning

Developing and improving
algorithms that help computers
learn from data to create more
advanced, intelligent computer
systems.

Al, people, and society

Examining the societal and
individual impacts on the spread of
intelligent technologies to
formulate best practices for their
design.

Cyberphysical systems and
robotics

Developing formal methods to
ensure the integrity of drones,
assistive robotics and other
intelligent technologies that
interact with the physical world.

Human language
technologies

Linking language to the world
through speech recognition,
language modeling, language
understanding, spoken language
systems, and dialog systems.

Systems, tools and
platforms

Integrating intelligent technologies
to create interactive tools such as
chatbots that incorporate
contextual data to augment and
enrich human reasoning.

Human Al collaboration

Harnessing research breakthroughs
in artificial intelligence to design
technologies that allow humans to
interact with computers in novel,
meaningful and productive ways.

Perception and sensing

Making computers and devices
understand what they see to enable
tasks ranging from autonomous
driving to analysis of medical
Images.

Integrative intelligence

Weaving together advances in Al
from disciplines such as computer
vision and human language
technologies to create end-to-end
systems that learn from data and
experience.

Decisions and plans

Reasoning about future events to
enable informed collaborations
between humans and intelligent
agents.



Resolvedores vs. Aprendedores

* Aprendedores e resolvedores tem uma funcionalidade bem delimitada

Input x = | FUNCTION f | = Output f(x)

e Sao aplicaveis a classes de modelos e tarefas expressas
matematicamente

Crédito: Hector Geffner (Model-free, Model-based, and General Intelligence)



Aprendedores

Input x = | FUNCTION f | = Output f(x)

 Em aprendizado de maquina, a funcao é derivada de um processo de
treinamento

* Tipicamente representado na forma de minimizacao de erro
» Algoritmos de otimizacao estocastica

 (Grandes avancos recentes em deep learning para aprender a jogar Xadrez ou
Go (ou StarCraft) dentro de um tabuleiro de tamanho fixo

* Mas problematicos para resolver instancias arbitrarias de Mundo dos Blocos

Crédito: Hector Geffner (Model-free, Model-based, and General Intelligence)
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Resolvedores

Input x = | FUNCTION f | = Output f(x)

* Resolvedores derivam a saida da funcao para uma entrada a partir de
um modelo

* Generalizacao da solucao esta no resolvedor por definicao
* Expressividade de varios resolvedores € Al-Complete (POMDPSs)
 Degradam de forma previsivel

 (Grande problema: custo computacional

Crédito: Hector Geffner (Model-free, Model-based, and General Intelligence)



Resolvedores vs. Aprendedores

Input x = | FUNCTION f | = Output f(x)

 Aprendedores reqguerem experiencia sobre problemas relacionados

 Entao computam respostas rapidamente

* Resolvedores lidam com problemas completamente novos, mas
precisam pensar

 Computam cada funcao da entrada do zero

* Analogia: Thinking Fast and Thinking Slow (Daniel Kahneman)

Crédito: Hector Geffner (Model-free, Model-based, and General Intelligence)



Vantagens de AM

* Aprendizado de maquina oferece vantagens inegaveis para tarefas
e Tarefas extremamente bem delimitadas
e Semantica dos dados e imprecisa (idealmente “imprecisavel"):
O que conta como um gato?
O gque uma pessoa (ou um texto) realmente quer dizer?

* Disponibilidade de dados



Europa Planner

e Science activity planning (https://github.com/nasa/europa/wiki/What-ls-Europa)

* Airborne observatory SOFIA

* Remote Agent Experiment (RAX)

 Mars Exploration Rovers (MER) - 15 years of continuous operation
* Phoenix Mars Mission

 Mars Science Laboratory (MSL)

 Power Systems Control of the International Space Station through the Solar Array
Constraint Engine (SACE)


https://github.com/nasa/europa/wiki/What-Is-Europa

Problemas com Aprendizado

Degradacao nao-graciosa
Limitacoes dos dados

e Tamanho/variabilidade dos
dados de treinamento

Imprevisibilidade de problemas
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Problemas com Aprendizado
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Problemas com Aprendizado

e Acidentes recentes com carros
autonomos

e Diversos deles causados por
excesso de confianca em AM

8 milhoes de milhas dirigidas
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Problemas com Aprendizado
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Nao Horizonte




Desvantagens de AM

e Semantica da tarefa e dos problemas € clara
e.g. planejamento, tomadas de decisao

* Nao precisamos reaprender o conhecimento de fisica, cinematica e
cinematica inversa para cada novo problema!

e Custo da falha é grande

* Quantos robos estamos dispostos a perder para aprender”?



Quando so se tem Martelo

| One of the biggest problems is
* Se pensarmos que Machine generalizability — the real

Learning € a unica abordagem, world keeps giving us test

entao teremos que resolver data that’s different from
diversos problemas do zero anything we saw when

building the models. In order
to take Al to every industry, we
as a community still have
Important work to do to bridge
this gap.

Andrew Ng




Resumindo

 |Inteligéncia Artificial nao € sd Aprendizado, e muito menos so Profundo

 Modelos tradicionais de |A sao mais efetivos em uma vasta gama de
problemas

* Aprendizado de Maquina (nao profundo, nao neural) € mais efetivo para
a maioria das tarefas de negocios (e.g. SVM)

* Aprendizado profundo resolve problemas antigos da IA tradicional

 Precisamos entender exatamente quando usar aprendizado profundo



www.meneguzzi.eu/felipe
https://mir-pucrs.github.io


http://www.meneguzzi.eu/felipe
https://mir-pucrs.github.io

