Big Data e a 42 revolucao industrial
novas oportunidades e desafios a inovacao
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Qual a situacao no mundo de hoje
da produtividade do trabalho, da
economia e tecnologia?



Figure 1: Average Annual Hours Worked per Worker, G-7
Countries, 1950-2015
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Percebe-se uma importante redu¢ao do numero de horas trabalhadas nas principais
economias mundiais.



Figure 2: Labor Productivity Growth, G-7 Countries
Percent, Annual Rate
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e Crescimento da produtividade do trabalho, apesar de positivo para a maioria dos paises
vem reduzindo na ultima década.



Se ha crescimento econdmico com reducao de horas
trabalhadas, ha ganho de produtividade por outros
fatores: tecnologia e automacao.

No entanto, se esse ganho vem reduzindo na ultima
década ha uma questao a se preocupar: estaria esse
modelo baseado na tecnologia e automacao atual
chegando a um esgotamento?

Como garantir continuidade, da perspectiva
economica, do ganho de produtividade e aumento da
economia sem recair sobre o componente humano?



E nesse contexto que surge a
perspectiva da 42 revolucao industrial
como um novo elemento tecnoldgico

gue pode responder por esse ganho

de produtividade necessario a

oxigenacao da economia.



Cenario

The Start of the Fourth Industrial Revolution

1** Industrial Revolution —
water and steam powered
mechanical manufacturing
facilities

2™ Industrial Revolution —
manufacturing assembly
line and infrastructure of
electricity, gas, water,
telegraph, roads

3" Industrial Revolution —
electronics, telephones,
PLCs, NC machines, PCs,
CAM, CIM, spreadsheets,
Lean manufacturing

4™ Industrial Revolution -
mobile, cloud, smart
connected devices, cyber
physical systems, smart
factory, robots, mass
customization, product
as-service

Productivity, Complexity =)

End of 18" century

Start of 20" century

Late 20" century

Today



Cenario

Internet
ERP * Precision alignment

» Global sourcing

* Modern management
systems replace Kanban

* ERP Systems

i * True automation with less

utio® people

* Textiles * Factory electrification * Computers
* Steam power * Mass production * SAP Industrial Internet
* Machine tools « Assembly lines - B2C of Things
* Coal power * Telegraph - B2B
* Iron making * TV/Radio * The Cloud
* Conveyor belts
>

1760 - 1820/1840 1860s — 1900s Mid 70s - 2015 2016-?
Machine Aided Industrialization/ Internet Era Machine to Machine

Production Technological M2M / Smart

Revolution Automation



Cenario
Elementos de aceleracao do cenario atual

DATA IS DRIVING INDUSTRY 4.0




Cenario

* A onda atual de otimismo sobre a Inteligéncia Artificial se inicia por volta
de 2010 e se deve a 3 forgas convergentes:

— Blg data: crescimento vertiginoso de base de dados para pesquisas,

testes e treinamento de algoritmos, levando a desempenhos
significativamente maiores;

—Melhores algoritmos de aprendizagem de

V 4 [ ]
maql."na: os algoritmos evoluiram de forma significativa, levando aos
hoje chamados “deep learning”;

* Exemplo: desempenho de reconhecimento de imagem em um desafio de
reconhecimento possui 5% de erro humano. Os algoritmos evoluiram de 26% de taxa de
erro em 2011 para 3.5% em 2015.

—Computadores mais potentes: .

computacao evoluiu de forma significativa, barateando o custo de maquinas
capazes de processamento de alta performance.



Caracteristicas




Caracteristicas do Big Data:
nao € apenas muito mais dados...

* Suas principais caracteristicas sao:

Sao grandes em volume, constituindo terabytes ou petabytes;

Sao intensos em velocidade, sendo criados praticamente em tempo
real;

Sao diversos em variedade, sendo estruturados e nao-estruturados
por natureza;

S3ao exaustivos em escopo, chegando a abranger populacdes ou
sistemas inteiros, onde n=todos;

Sao de resolugao fina e facilmente indexaveis em identificacao;

Sao relacionais por origem, contendo campos em comum que
permitem juntar e correlacionar diferentes conjuntos de dados;

Sao flexiveis, sendo faceis de estender (novos campos podem ser
adicionados com facilidade) e de escalar (podem expandir em
tamanho facilmente).



Big Data

* Por exemplo, o Wal-Mart gerava 2.5
petabytes (2250 bytes) de dados de mais de
1 milhdo de transacdes comerciais por hora
em 2012;

* O Facebook gerava 2.5 bilhdes de novos
objetos (links, comentarios,etc), 2.7 bilhoes de
curtidas e 300 milhdes de fotos por dia em
2012.



Mudanca de paradigma

e As técnicas tradicionais da pesquisa cientifica
foram criadas para extrair insights de dados:

— @SCassos,
— estaticos,

— limpos,

— pobre em relacionamentos,
— oriundos de amostras,

— E atendendo a premissas restritas:
* Independéncia, estacionaridade e normalidade;

— Gerados e analisados para responder a questoes
especificas dos pesquisadores.



Mudanca de paradigma

Os novos dados da web mudam essa relacao, pois sao:

— Abundantes;

— Exaustivos em variedade;

— Temporalmente escalaveis;

— Dinamicos;

— Semi-estruturados ou desestruturados;

— Imprecisos;

— Altamente relacionais;

— E a maior parte dos dados nao foi gerado para responder uma
pergunta especifica...

Apenas com o uso de computacao intensiva e novas
técnicas analiticas é possivel lidar com essa mudanca e
gerar novas possibilidades de pesquisa e desenvolvimento.



Mudanca de paradigma

* Centenas de algoritmos podem ser utilizados para
analisar esses conjuntos de dados para determinar o
melhor modelo explicativo ou conjunto de modelos
explicativos;

* |sso € uma mudanca significa em relacao aos métodos

tradicionais de pesquisa, onde o analista selecionava o

método apropriado baseado no conhecimento que ele
tinha dos dados e das técnicas;

 Ha uma nova postura epistemoldgica aqui:

— Ao invés de testar a teoria analisando dados relevantes,
novas técnicas de analise de dados procuram identificar
insights significativos dos conjuntos de dados existentes!



Como essas mudancas estao sendo
percebidas pelas organizacoes e
sociedade civil?



Cenario

Time to impact industries’
business models

Impact felt already 2015-2017 2018-2020

P— Pr—l

Rising geopolitical volatility New energy supplies and Robotics, autonomous transport

Ptk technologies
Mobile internet and cloud technology Artificial Intelligence

. . The Internet of Things
Processing power, Big Data i
Advanced manufacturing and Adv. materials, biotechnology

Sharing economy, crowdsourcing 3D printing

Middle class in emerging markets Longevity and ageing societies

Young demographics in emerging New consumer ethics, privacy issues

markets Women's economic power, aspirations
Rapid urbanization

Changing nature of work, flexible work

Climate change, natural resources

Source: Future of Jobs Report, World Economic Forum



Cenario

Table 2 Significance, timeframe and definition of drivers of change (contd.)

TECHNOLOGICAL DRIVERS OF CHANGE

Drivar o charge

Ratad as top rand

Expacted tratars

Defirdion

Mobile intermetand
cloud technalogy

Advances in

computing power
and Big Data

New energy
supplies and
technologies

The internet of
Things

Crowdsourcing, the
sharing econamy
and poor-%0-poer
platiorms

Advanoed robatics
and autonomous
transport

Artificial inseligence
and machine
learming

Advanoed
manutacturing and

30 printing

Advanced materials,
blotechnalogy and
genamics

34%

26%

22%

14%

12%

9%

7%

6%

6%

2082007

2%-207

208207

28207

Impact
folt akroacly

2018-2020

2018-2020

282017

2018-2020

The mabie Mtomet has applications across business and the public
=0c tor, enabling more eficlent delvery of services and cpportunttios
%0 increase workforce productyty. With cloud sechrology.
applcations can be delvwered with minimal or no local software

or processing power, enabling the rapid spread of internet- based
sorvice models.

Realzing the ful potertial of techndoglcal advances wil regune
haing Inplace the sysiems and capabifties %0 make serse of the
urgrecedented flood of data these Innovatiors will generate.

Now energy supples and technologies, such as renewables and
hdradic fractunng (fracking). are shaking up the global ene gy
bndscape and dsruping powerful plyjers at least as much as
yesterday s ol price crisesdd, with profound and complicated
geopafcal and erdronmental repercussions.

The use of remote sersors, communcatons, and processing
power In ndusyial equpment and everyday cbjects wil unkash an
enormous amount of data and the opportunity % see pamerrs and
design systems on a scale never before possible.

Wirh peer%0-peer pla¥oms, companies and iIndviduals can do
hings hat provously requred large-scale arganizagiors. In some
cases the talent and resources hat companies can connect o,
frough acivlies such as crowdsourcing, may become more
mportant han he nhowse resources hey own.

Advanced robots with enhanced serses, dedenty. and imoligence
can be more pracical than human bbour n manufachring, as

well asina gowing rumber of service pbs, such as cleaning and
malrterance. Moreover, [t s now possible % create cars, rucks,
arcraft, and boats that are completely or pardy auonomous, which
coud revoltionze rarsportation, ¥ regulvions allow; as carly as
200,

Advances in atficialinaligence, machine leaming, and natural user

rterfaces(eg. volce recogniion) are making k possbie o atomate

knowled ge-worker tasks hat have long been regarded as impassble
or mpracscal for machine s to perform.

Arange of technological advances In manufachring technology
promises a new wave of productivity. For example, 30 prining
(bukding cbjects layer by layer from a dighal master design fle)
alows on-demand producton, which has farmngng Implicasiors for
global supply chains and production networks.

Technalogcal advances in material and Ife sciences have mary
rnoative ndusty applcatiors. Recent breakthroughs in genetics
coud have profound Impacts on medicine and agricudtore. Simlark,
e manufactue of synthetic maecues Ya blo-process engneering
wil be cridcal to phamacewuscals, plaztics and polymers, bicfuels,
and other new matenals and NndusYil processes.



Cenario: na pesquisa

Deep Learning
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Figure 1: Journal articles mentioning “deep learning” or “deep neural network”, by nation.”



Cenario: na pesquisa

Deep Learning in Patents
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Figure 3: Analysis of number of patents using term “deep learning” or “deep neural net”.%



O que esse cenario impacta no mundo
como conhecemos, em termos de
trabalho e conhecimento?



Impactos no trabalho

ECONOMIC
FORUM
S

Employment outlook across job families
jobs change in thousands, 2015-2020

decline growth
-4,759 Office and Administrative +492 (@ Business and Financial
Operations

-1,609 ‘ Manufacturing and Production +416 . Management

-497 . Construction and Extraction +405 ‘ Computer and Mathematical

-151 P Arts, Design, Entertainment, +339 @ Architecture and Engineering

Sports and Media
-108 e  Legal +303 @ Sales and Related
-40 . Installation and Maintenance +66 e  Education and Training

Across major economies - see report for full list.

Source: Future of Jobs Report, World Economic Forum

Obs: 15 paises pesquisados e regides geograficos. Brasil incluso.
Respostas de diretores, presidentes e area de RH das maiores empresas dos paises.



Impactos no trabalho

Figure 3a: Share of Jobs with High Probability of Automation,  Figure 3b: Share of Jobs with Highly Automatable Skills, by

by Occupation's Median Hourly Wage Education
Median Probability of Automation, Percent Percent
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Source: Bureau of Labor Statistics; Frey and Osborne (2013); CEA calculations. Source: Arntz, Gregory, and Zierahn (2016) calculations based on the PIAAC 2012,



Impactos no trabalho

The Intelligence
Economist Unit

Finance 8 Infrastructure Energy

15% _14% 15%

B
~

Source: The Econemist Intelligence Unit Flosh poll, January 2016
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Impactos no trabalho

 Em muitas industrias e paises, as ocupacoes e
especialidades mais procuradas nao existiam 10

ou mesmo 05 anos atras;

 Ha estimativas que demonstram que 65% das
criancas que estao entrando na escola primaria
hoje vao trabalhar com algo que ainda nao existe;

e Estimativas otimistas propdéem que 9% dos
trabalhos atualmente existentes vao desaparecer
na proxima década. As pessimistas estimam 45%.



Impactos na Economia

* Um estudo envolvendo 17 paises estimou que
0,4% do crescimento anual do PIB desses
paises entre 1993 e 2007 se deve por conta da
utilizacao de robds em diversos setores da

economia;

 Um outro estudo recente envolvendo 12
paises estima que a Inteligéncia Artificial tém
o potencial de dobrar a taxa de crescimento
do PIB desses paises por volta de 2035.



Impactos na Economia

Table 2

Occupation # Total Jobs Range of Range of # Jobs

(BLS, May Replacement Threatened
2015) Weights

Bus Drivers, Transit 168.620
and Intercity

Light Truck or 826,510 0.20-0.60 165,300 -495.910
Delivery Services
Drivers

Heavy and Tractor- 1,678,280 080-10 1,342.620- 1,678,280
Trailer Truck Drivers

101,170 - 168,620

Bus Drivers, School or BRI 0.30-0.40 151,670 -202,220
Special Chient

Taxi Drivers and 180,960 060-10 108,580 - 180,960
Chauffeurs

Self-employed drivers E{LX01 090-10 328,000 — 364,000

TOTAL JOBS 3,723,930 2,196,940 - 3,089,990

Obs: estimativa a partir de dados dos EUA.



Que conhecimentos esses estudos
apontam como necessarios para lidar
com essa transicao?



Conhecimentos necessarios
Top 10 skills

in 2020 in 2015

Complex Problem Solving B Complex Problem Solving
2.  Critical Thinking 2.  Coordinating with Others
3. Creativity 3. People Management

4. People Management 4. Critical Thinking

5. Coordinating with Others 5. Negotiation

6. Emotional Intelligence 6.  Quality Control

7.  Judgment and Decision Making 7 Service Orientation

8.  Service Orientation 8. Judgment and Decision Making
0. Negotiation 9. Active Listening

10.  Cognitive Flexibility 10.  Creativity

.)'-. ’-’ -"'.';. 2

Source: Future of Jobs Report, World Economic Forum



Conhecimentos necessarios

= ¥ESTADAQ :£ou .Edu f v

Ultimas  Colunas

BLOG

Ana Maria Diniz
A educacdo que vale a pena

EDUCAGAO

Programacao € o novo inglés

Saber programar passa a ser fundamental daqui para a frente e, por isso, toda
crianca, matriculada em escola publica ou privada no Brasil, deveria ter o direito
de aprender a linguagem dos computadores

'3‘ f v

Ana Maria Diniz “Nao apenas compre um novo videogame, desenvolva
um. Nao apenas faca o download de um aplicativo,
ajude a desenvolvé-lo. Nao apenas jogue no seu
celular, programe”, disse o ex-presidente americano
Barack Obama em 2013, num video em que
convocava todos os americanos, especialmente as
criangas e os jovens, a aprender programacao. “Saber
programar um computador hoje é tao basico quanto
saber ler, escrever e fazer contas e deve ser ensinado

Jornal Estado de Sdo Paulo —23/02/2017 —
http://educacao.estadao.com.br/blogs/ana-maria-diniz/programacao-e-o-novo-ingles/




Problemas brasileiros

a falta de fundamentos para essa nova economia

NiVEL DE ACERTOS EM CONTAS MATEMATICAS SIMPLES NA
AMéRICA LATINA, EM % DE RESPOSTAS CERTAS SOBRE O TOTAL
Entre individuos com ensino...

Um artigo que hoje custa 2/3 do prego inicial valia quanto originalmente

B América Latina Brasil

40

primario médio superior

Fonte: CAF (Banco de Desarrollo de América Latina). Pesquisa feita em Buenos Aires, La Paz, Sao Paulo, Bogotd, Quito,
Cidade do México, Cidade do Panam4, Lima, Montevidéu e Caracas
Confira mais infograficos da Folha

http://www1.folha.uol.com.br/mercado/2017/03/1867789-dificuldade-em-persistir-em-tarefas-e-fazer-contas-limita-salario-no-brasil.shtml




Problemas brasileiros

a falta de fundamentos para essa nova economia

NIiVEL DE ACERTOS EM CONTAS MATEMATICAS SIMPLES NA
AMERICA LATINA, EM % DE RESPOSTAS CERTAS SOBRE O TOTAL
Entre individuos com ensino...

Se uma enfermidade afetou 10% da populagdo, quantos em cada 100 ficaram
doentes

B América Latina Brasil

80

60

primario médio superior

Fonte: CAF (Banco de Desarrollo de América Latina). Pesquisa feita em Buenos Aires, La Paz, S3o Paulo, Bogota, Quito,
Cidade do México, Cidade do Panama4, Lima, Montevidéu e Caracas
Confira mais infograficos da Folha

http://www1.folha.uol.com.br/mercado/2017/03/1867789-dificuldade-em-persistir-em-tarefas-e-fazer-contas-limita-salario-no-brasil.shtml




Problemas brasileiros

a falta de fundamentos para essa nova economia

NIiVEL DE ACERTOS EM CONTAS MATEMATICAS SIMPLES NA
AMERICA LATINA, EM % DE RESPOSTAS CERTAS SOBRE O TOTAL
Entre individuos com ensino...

Calculo de um desconto de prego de 50%

B América Latina Brasil

80

primario médio superior

Fonte: CAF (Banco de Desarrollo de América Latina). Pesquisa feita em Buenos Aires, La Paz, Sdo Paulo, Bogota, Quito,
Cidade do México, Cidade do Panama4, Lima, Montevidéu e Caracas
Confira mais infograficos da Folha

http://www1.folha.uol.com.br/mercado/2017/03/1867789-dificuldade-em-persistir-em-tarefas-e-fazer-contas-limita-salario-no-brasil.shtml




Problemas brasileiros

a falta de fundamentos para essa nova economia

FALTA DE PERSISTEN~CIA EXPLICA QUEDA DE DESEMPENHO
DURANTE REALIZACAO DO PISA
Respostas corretas, em % do total

No inicio Nofim Queda de desempenho, em pontos percentuais

Colémbia 27,90
Brasil 25,90
Uruguai 25,1
México 24,5
Peru 24,40
Costa Rica 19,3
Argentina 17,8
Chile 16,7
Espanha 12
EUA 8,20
Coreia 6,5
Cingapura 52
Finlandia 45

Fonte: CAF (Banco de Desarrollo de América Latina). Pesquisa feita em Buenos Aires, La Paz, S3o Paulo, Bogot4, Quito,
Cidade do México, Cidade do Panam4, Lima, Montevidéu e Caracas
Confira mais infograficos da Folha

http://www1.folha.uol.com.br/mercado/2017/03/1867789-dificuldade-em-persistir-em-tarefas-e-fazer-contas-limita-salario-no-brasil.shtml




No Brasil, mudancas profundas sao
necessarias na perspectiva da politica
educacional e de ciéncia e tecnologia

para lidar com esse novo cenario
global.

O risco de ampliacao da desigualdade
e reducao de competitividade é
eminente.



Que oportunidades esse cenario
exposto abre para inovacao?



Increased economic prosperity: New products and services can create new markets, and improve the
quality and efficiency of existing goods and services across multiple industries. More efficient logistics
and supply chains are being created through expert decision systems."’ Products can be transported
more effectively through vision-based driver-assist and automated/robotic systems.'® Manufacturing
can be improved through new methods for controlling fabrication processes and scheduling work

flows.”

How is this increased economic prosperity achieved?

Manufacturing: Technological advances can lead to a new industrial revolution in
manufacturing, including the entire engineering product life cycle. Increased used of robotics
could enable manufacturing to move back onshore.? Al can accelerate production capabilities
through more reliable demand forecasting, increased flexibility in operations and the supply
chain, and better prediction of the impacts of change to manufacturing operations. Al can create
smarter, faster, cheaper, and more environmentally-friendly production processes that can
increase worker productivity, improve product quality, lower costs, and improve worker health
and safety.”* Machine learning algorithms can improve the scheduling of manufacturing

processes and reduce inventory requirements.22 Consumers can benefit from access to what is
now commercial-grade 3-D printing.”

Logistics: Private-sector manufacturers and shippers can use Al to improve supply-chain
management through adaptive scheduling and routing.”* Supply chains can become more robust



Finance: Industry and government can use Al to provide early detection of unusual financial risk
at multiple scales.”® Safety controls can ensure that the automation in financial systems reduces
opportunities for malicious behavior, such as market manipulation, fraud, and anomalous
trading.”’” They can additionally increase efficiency and reduce volatility and trading costs, all
while preventing systemic failures such as pricing bubbles and undervaluing of credit risk.**

Transportation: Al can augment all modes of transportation to materially impact safety for all
types of travel.” It can be used in structural health monitoring and infrastructure asset
management, providing increased trust from the public and reducing the costs of repairs and
reconstruction.” Al can be used in passenger and freight vehicles to improve safety by
increasing situational awareness, and to provide drivers and other travelers with real-time route
information.** Al applications can also improve network-level mobility and reduce overall
system energy use and transportation-related emissions.>

Agriculture: Al systems can create approaches to sustainable agriculture that are smarter about
the production, processing, storage, distribution, and consumption of agricultural products. Al
and robotics can gather site-specific and timely data about crops, apply needed inputs (e.g.,
water, chemicals, fertilizers) only when and where they are needed, and fill urgent gaps in the
agricultural labor force.™

Marketing: Al approaches can enable commercial entities to better match supply with demand,
driving up revenue that funds ongoing private sector development.® It can anticipate and
identify consumer needs, enabling them to better find the products and services they want, at
lower cost.*



Communications: Al technologies can maximize efficient use of bandwidth and automation of
information storage and retrieval.”® Al can improve filtering, searching, language translation, and
summarization of digital communications, positively affecting commerce and the way we live
our lives.”

Science and Technology: Al systems can assist scientists and engineers in reading publications
and patents, refining theories to be more consistent with prior observations, generating testable
hypotheses, performing experiments using robotic systems and simulations, and engineering
new devices and software.*®




Essencialmente, essas oportunidades tratam de resolver

problemas de assimetria de informacao, onde:

- onde houver informacao que possa ser socialmente
interessante de circular, ha potencial inovacao;

- essa informacao pode colocar em movimento bens sociais aos
quais podem ser atribuidos valores e taxas de circulagcao que
financiem a inovacao;

- @ arede em escala como elemento socio-técnico que viabiliza o
modelo funcionar.



Arquitetura para inovacao

Businass * lloT Applications
Architecture — Analytics: process and
Added analyze the data
Applications Value — Operations: business
Architecture processes
Data * |loT Platform
Architecture ~ Collect and manage data
Technology
ecidiimiat — Needed to run
Technology applications
Architecture — Most action, so far

Figure 3 Enterprise Architecture View; presentation by Dimitry Gorinevsky to GUIRR, October 26, 2016.
Source: Dimitry Gorinevsky, Mitek Analytics.



Exemplo: Uber! Servico

$$$+% |1 $9$-9

tarifa com tarifa sem
Comissao COmIssao

h h UBER
E Plataforma

Lado 1 Lado 2

(passageiros) (motoristas)

Efeitos de rede
no mesmo lado
(-) Quanto mais
passageiros, maior a
concorréncia por
motoristas

(+) Quanto mais
passageiros, mais facil
é o compartilhamento Efeitos de rede cruzados (entre lados)
de tarifas e corridas (+) Mais passageiros atraem mais motoristas
(e vice-versa) e aumentam o valor da plataforma

Fonte: http://economia.estadao.com.br/blogs/almoco-gratis/ubernomics-e-a-eficiencia-das-plataformas-digitais/

Efeitos de rede

no mesmo lado
(-) Quanto mais
motoristas, maior a
concorréncia por
passageiros

(-) Quanto mais
motoristas, maior a
probabilidade de
congestionamentos
nas vias



Como os paises mais desenvolvidos se
propdoem lidar com a politica de
ciéncia e tecnologia para isso?



a EUA

M-~

Estrateg

Agriculture
Government
Services
Logistics
Manufacturing
Marketing
Medicine
Personal
Services
Science &
Engineering
Security
Transportation
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Human-Aware
Augmentation
Language
Processing
Interfaces and
Visualizations

| [1] Long-Term Investments | --- [2] Human-Al Collaboration ---|

=P Basic R&D ====Pp Applications

(3] (4] (5] (6] (7]
Ethical, Legal, and Safety Standards and Datasets and Capable Al

Societal Implications and Security Benchmarks Environments Workforce

Cross-cutting R&D
Foundations

Figure 4. Organization of the Al R&D Strategic Plan. A combination of crosscutting R&D foundations (in the lower
red row) are important for all Al research. Many basic Al R&D areas (in lighter and medium dark blue row) can
build upon these crosscutting foundations to impact a wide array of societal applications (in top dark blue row).
(The small numbers in brackets indicate the number of the Strategy in this plan that further develops each topic.
The ordering of these Strategies does not indicate a priority of importance.)



Vejamos alguns exemplos de
aplicacao, resultados em potencial e
de alguns laboratorios e grupos de
pesquisa



Exemplos de aplicacao e resultados

National Institutes of Health (NIH) grants-supported research

ARTIFICIAL INTELLIGENCE FOR COMPUTATIONAL PATHOLOGY

Image interpretation plays a central role in the pathologic diagnosis of cancer. Since the late 19"
century, the primary tool used by pathologists to make definitive cancer diagnoses is the
microscope. Pathologists diagnose cancer by manually examining stained sections of cancer tissues
toc determine the cancer subtype. Pathologic d:agnos;s using conventional methods is labor-
intensive with poor reproducibility and
quality concerns. New approaches use
fundamental Al research to build tools to
make pathologic analysis more efficient,
accurate, and predictive. In the 2016
Camelyon Grand Challenge for metastatic
cancer detection,” the top-performing
entry in the competition was an Al-based
computational system that achieved an
error rate of 7.5%." A pathologist

T 5

y 9%

0.59

— reviewing the same set of evaluation

Top-Al  Pathologist Top-Al images achieved an error rate of 3.5%.
System + Pathologist | Combining the predictions of the Al system

with the pathologist lowered the error rate

Al significantly reduces pathologist error rate in to down to 0.5%, representing an 85%
the identification of metastatic breast cancer reduction in error (see image).” This
from sentinel lymph node biopsies. example illustrates how fundamental

research in Al can drive the development
of high performing computational systems that offer great potential for making pathological
diagnoses more efficient and more accurate.




Experiéncias internacionais

-:;" YALE INSTITUTE FOR NETWORK SCIENCE About Us Qur Research Events & News Resources

YINS Affiliate Alison Galvani

combines technology and
mathematics to predict patterns
of deadly infectious disease

Datahack@Yale: February 18-19, Symposium launches new Yale Amin Karbasi receives DARPA YINS Affiliate Alison Galvani
2017 network focused on global Young Faculty Award for combines technology and
chronic diseases Efficient Learning of Human mathematics to predict
Intent from Observations patterns of deadly infectious
disease

http://vins.yale.edu/
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Stanford University SUNetID Login

I Riss ‘ Center for
Computational Social Science

4 IRISS HOME ABOUT ~ EVENTS & PROGRAMS ~ FELLOWSHIPS PUBLICATIONS

Using data science to understand changes
in human interactions

iriss.stanford.edu/css
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http://dsapp.uchicago.edu/
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Home  SeminarSeries News  Projects CenterEvents -+ People Videos CAIS++ CSCI 599

N3/ Southern California

USC Center for
Artificial Intelligence in Society
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Mission Statement

http://cais.usc.edu/HomePage.htm




Propostas para a UFG e parceiros

Estudo de Mapeamento das demandas reais de aplicacao de Inteligéncia Artificial
e BigData das empresas de Goias/setor produtivo e setor publico:
— Interesses do agronegdcio, prefeituras, governo do estado, etc...

Sugestao ao desenvolvimento de chamada tematica de projetos de pesquisa pela
FAPEG e eventual chamada em parceria com empresas do estado com base nas
demandas do estudo de mapeamento;

Programa de formacao e apoio a inovacdo as empresas de tecnologia de Goiania/
Goias;

Disciplina de pds-graduacao interdisciplinar ofertada pela PRPI com foco de
apresentar area de pesquisa, principais técnicas e aplicacdes:

— Ampliar e sensibilizar diversas areas do conhecimento para potenciais aplicagdes;
Laboratdrio de apoio a formacao de recursos humanos técnicos e apoio a
pesquisadores:

— Cursos de extensao pelo Medialab — cursos curtos de 40 horas

— Agenda de apoio a pesquisadores em seus projetos de pesquisa com BigData e Inteligéncia

Artificial;
Realizacdao de evento “Ciéncia de Dados e Sociedade” com convidados externos na
UFG em 14 e 15 de Maio de 2017 — Parceria entre Faculdade de Ciéncias Sociais,
Facultade de Informacao e Comunicacao e Medialab da UFG
— Informacgdes: https://cienciadedadosesociedade.wordpress.com/

Curso de especializacdo para formacao de recursos técnicos:

— MBA InConnect: Big Data e loT —inscricdes em andamento -
https://www.medialab.ufg.br/p/18696-mba-in-connect-inscricoes-prorrogadas
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Referéncias

PREPARING FOR THE FUTURE
OF ARTIFICIAL INTELLIGENCE

Executive Office of the President

National Science and Technology Council

Committee on Technology

October 2016

Artificial Intelligence,

Automation, and the Economy

Executive Office of the President

December 2016
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