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Porque Deep Learning? Computagéo

Grande Volume de dados disponivel

+

Supercomputacao com custo reduzido

+

Novos Modelos de Aprendizagem de Maquina

Deep Learning Acessivel
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Motiva QéO computagdo

Em 2010 Eric Schmidt, Google CEO, estimou que a cada dois dias a humanidade
produziria entao 5 exabytes de dados, o que seria equivalente ao que foi
produzido desde os primoérdios da civilizagcao até 2003.

1 EB = 1000° bytes = 10"bytes = 1 milh&o de terabytes = 1 bilhdo de gigabytes.

Criticos dizem que ninguém sabe ao certo quanto de informagao tem sido
produzida ou quao veloz tem sido o aumento nessa produgao, mas certamente
estamos produzindo muita informacao e a velocidades cada vez mais altas.
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O que queremos dizer com sinal? Computagéo

Um sinal é uma descricao de como um parametro depende de outro parametro.

Historicamente a palavra sinal fi empregada para se referir a alguma manifestagéo fisica de informagéo que
muda com o0 tempo e/ou espPaco. Este sentido da palavra ainda ¢ usado, Mas pode se tratar também

de outros formatos simbodlicos ou abstratos de informacgao tal como uma sequéncia de cédigo genético
formada por milhdes de simbolos de sua base (A, C, G, T) , ou ainda sequéncias de informagdes sobre atributos abstratos como: frio, quente, alto,

baixo.

Exemplos de sinais incluem: éUdiO, video, fala, Iinguagem, imagem, multlmidla, dados de
sensores, comunicacao, geofisica, sonar, radar, biolégicos, quimicos, molecular,
gendémicos, biomédico, musica, dados ou sequéncias de atributos, ou quantidades

numéricas..."

[Moura, J.M.F.] What is signal processing? |IEEE Signal Processing Magazine.
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Deep Learning
Inumeras aplicacoes...
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Interpretacao de caracteres e numeros

[LeCun et al. 1989, Ciresan et al. 2011 e 2012, Goodfellow et al. 2014]
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Reconhecimento de sinais de transito, Detecgaocetetass
pedeStreS [Ciresan 2011, Sermanet et al. 2013]
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Reconhecimento de pose do corpo € das maos (emputagio
[Tompson et al. 2014,Papandreou et al. 2017]
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Controlar robos e veiculos autbnomos [omputagdo
[Gupta et al. 2017, Giusti et al. 2016,Levine et al. 2016]
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Analise de‘dados biomedicos Computagio

o[1(=Tolor-ToN0[ m/tose em cancer de segmentagéo de cisto de retina
mama [Ciresan et al. 2013] [Gulshan et al. 2016]

o ~ ; - ‘ esteban@ic.uff.br
classificagao de lesbdes de pele [Esteva et al. 2017] crisnv@ic.uff.br 12
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Analise de audio Computagéo
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e reconhecimento de fala [Chan et al. 2016]
e verificacao e identificacao do orador [Heigold et al. 2016]
e predicao e classificacao de musica [Hershey et al. 2017, Bretan et al.

2017] gstebap@ic.uff.br
e reconhecimento de emocoes do orador [Favek et al.2017] e
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AplicacOes de linguagem natural Computagao

e traducgao entre diferentes
linguas [Britz et al. 2017];

e produzir respostas a And now the fun starts
e-mails [Kannan et al. 2016];

Can't make it ~ Addlabel

©3 Brian Strope
to me
May 17 View details

©3 Brian Strope
to me
May 17 View details

They finally came through with the
contract.

Ugh, | took a turn for the worst last night.
| won't be able to make it to the party.

Please have a great time without me.
| expect the work to start tomorrow.
Sorry for all the delays.

Oh no! Feel We will Sorry to
better! miss you! hear that.
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AplicacOes de linguagem natural Computagao

7]

omelimes Jiylng messes my ears, be 1 A:Idon’t know why, but when I was a kid I used to do this all the time when I was younger. (Good, Bad, Bad)
pressure. Especially if I have a cold or something, fly- B: I have no idea why, but I feel exactly the same way. I don’t know why, but my brain is so sensitive to air that
it makes my nose twitch. (Excellent, Mediocre, Good)
3 , and we get pored just hanging A: What kind of things do you like to do? (Excellent, Excellent, Excellent)
out here sometimes, so we take little trips to places. We B: That sounds like a great time. I have a lot of friends that go to Seattle, so I was wondering if you could share
went to Seattle a couple of months ago. any of the locations? (Excellent, Excellent, Excellent)

A: I have not, but I will check it out. (Good, Good, Good)

B: I saw it in a theater once and it was great. It was very... I don’t know, a little dark. I like the psychological
effects and the way it portrays the characters in the movie. (Excellent, Excellent, Excellent)

Actually I like the snow too, except for today. It's all A: T hate the snow. I hate the snow. I hate the snow. I hate the snow. I hate the snow. I hate the snow. I hate the
slushy and it’s all over the sidewalks and it’s gross. snow. I hate the snow. (Acceptable, Good, Good)

B: I'm in the same boat as you. I hate it when it’s snowy and I don’t like to shovel it all day. :( So this is a
perfect excuse to not get out of bed and go somewhere else. (Excellent, Good, Acceptable)

have you seen Suicide Squad?

e geracao de linguagem natural modelando explicitamente propriedades
como estilo e assunto [Bowman et al. 2016];

e construir agentes capazes de interagir em linguagem natural [Shao et al.
2017];
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Sintese de imagens Computagao

8 x 8 input 32 % 32 samples ground truth

monarch butterfly goldfinch

grey whale

e sintetizar imagens foto-realistas
[Odena et al. 2016]

e produzirimagens com super resolucao
[Dahl et al. 2017]
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Aplicagbes em computagao grafica 3D Computagao

e simular em tempo real fluidos e fumaca [Tompson et al. 2016]

® reconstrucao 3D a partir de uma visualizagao 2D de objetos [Yan
et al. 2016];
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Recriacao de estilos artisticos Computagéo

e Para criar imagens e videos [DeepArt.io, Ruder et al. 2016, Dumoulin et al.
2017]
e Para criar musica [AIVA Technologies]: http://www.aiva.ai/ cotabingic i br
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Descricao de imagens

[Karpathy, Fei-Fei 2015]

girl in pink dress
air."

is jumping in

‘construction worker in orange
safety vest is working on road.

"black and white dog jumps over

bar"

t""' \' 39

two young girls are playing with
lego toy."

"young girl in pink shirt is
swinging on swing.'

"boy is doing backflip on
wakeboard.

'man in blue w

wave.'
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Computacao
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Computadores capazes de...

«a implies 8

for x holds «
for x st a holds 8

e encontrar provas de teoremas:

Instituto de m

Computacao

Téo de primeira ordem (Mizar Mathematical Library theorems)[Loos

et al. 2017]
e aprender sua propria programacgao a partir de exemplos:

esteban@ic.uff.br

Maquina de Turing Neural Paralela [Kaiser and Sutskever 2016

risnv@ic.uff.br 20
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Computadores capazes de jogar

Atari [Mnih et al. 2013]

esteban@ic.uff.br
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Go [Silver et al. 2016]
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