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No, Data Is Not the New Oil
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AlphaGo has wonits second game against China's Ke Jie, sealing the three-game
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Chinese Go player Ke Jie reacts during his second match against Deepmind's game-playing Al, AlphaGo
Photograph: China Stringer Network/Reuters
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NIPS: Conference on Neural Information Processing Systems

NIPS 2017

_Monday Bcember 04.-: Saturday-December 09; 2017
Long'Bea}-Convénﬂoﬁ Center, Long Beach @
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Announcements

e The ENTIRE conference has sold out. Tutorials, Conference and Workshops are sold out.

® |f you are a presenter on a tutorial, talk, or poster you may still register. NIPS has held a number of tickets in reserve.

When your presentation is visible in your profile, you will be able to register as you normally would using the green buttoA
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CVPR: Conference on Computer Vision and Pattern Recognition

CVPR LONG BEACH
ﬂ CALIFORNIA HOME ORGANIZERS SPONSORS SUBMISSION ATTEND PROGRAM
= June 16-20, 2019

= ————
Who Attends

CVPR is the largest and best attended conference for the computer vision and pattern recognition. 91% of t
indicate they find value to the CVPR Industry Expo.
A survey of attendees resulted in the following profile:

Who Are The CVPR Attendees

Record
attendance

at 9,227
registrants.

Job Function

Management 4%

Research/Education 63%
10

Engineering/Development 29%
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Skin cancer Computer learns to detect skin cancer
more accurately than doctors

Artificial intelligence machine found 95% of melanomas in study
compared to 86.6% for dermatologists
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Artificial Intelligence Jul9
Al analyzed 3.3 million scientific abstracts and
discovered possible new materials

A new paper shows how natural-language processing can accelerate scientific
discovery.

The context: Natural-language processing has seen major advancements in recent
years, thanks to the development of unsupervised machine-learning technigues that 14
are really good at capturing the relationships between words. They count how often
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Machine Learning FrameworRs
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“To create the image and speech recognition algorithms designed by

AutoML, Google reportedly let a cluster of 800 TPUs iterate and crunch
numbe rS for Weeks http.//www.tomshardware.com/news/google-automI-ar|t|f|cal-|ntelI|gence-a|,34533.html
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of a neural network

Brainlike computers are a black box. Scientists are
finally peering inside

72017 315 PM

By Jackie Snow | Mar.7 2017, 3:15 PN

Last month, Facebook announced software that could simply look at a photo and tell, for
example, whether it was a picture of a cat or a dog. A related program identifies cancerous
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Today’s Agenda

e \Whatis Machine Learning?

e Why is this so Important?

e Types of Machine Learning Systems
e Main Challenges of Machine Learning

e Course Logistics
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What (s
Machine Learning?



“Machine Learning is the science (and art)
of programming computers so they can
learn from data”.

[Aurélien Géron, 2019]
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https://www.linkedin.com/pulse/ai-machine-learning-evolution-differences-connections-kapil-tandon



Why is this
SO important?



MACHINE LEARNING

MACHINE LEARNING EVERYWHERE



Whuy is this so important?

e Data available at unprecedented scales
o Petabyte, Exabyte, Zettabyte, Yottabyte scale computing ...

e |mpossible for humans to deal with this information overflow

e Data =) Information

26



Types of
Machine Learning Systems



Types of Machine Learning Systems

Trained with Can learn
human supervision § incrementally on
(or not) the fly (or not)

Supervised vs. Online vs.
Unsupervised vs. Batch Learning
Reinforcement

learning

How they
generalize

Instance based vs.
Model based learning

28



Types of Machine Learning Systems

Trained with
human supervision
(or not)

Supervised vs.
Unsupervised vs.
Reinforcement
learning

29



Supervised Learning
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Supervised Learning
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Unsuperuised Learning
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Unsuperuised Learning
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State
Reward

Reinforcement Learning

Action
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Classification is used to
predict discrete values

Superui_sed (class labels).
Learning

Regression is used to
predict continuous values.




Spam Filtering

Bad Cures fast and effective! - Canadian *** Pharmacy #1 Internet
Inline Drugstore Viagra Cheap Our price $1.99 ...

Good Interested in your research on graphical models - Dear Prof., |
have read some of your papers on probabilistic graphical models.
Because | ...
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Spam Filtering

100 emails

37
https://www.youtube.com/watch?v=IpGxLWOIZy4



Spam Filtering

Spam Non-spam

25 emalils /5 emalils
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Spam Filtering

O ‘Cheap”

Spam

Non-spam

25 emalils

/5 emalils
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Spam Filtering

O ‘Cheap”
Spam Non-spam
0 0N O [!]
0000 ]
0900 1]
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Lo e e | [ ]
25 emails /5 emails
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Spam Filtering

O ‘Cheap”

Spam

Non-spam

If an email contains the
word “cheap”, what is
the probability of it being
spam?

[140%
[160%
(1 80%
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Spam Filtering

O ‘Cheap”
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If an email contains the
word “cheap”, what is
the probability of it being
spam?

[140%
[160%
(1 80%
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If an email contains the

Spam Filtefing word “cheap”, what is
the probability of it being
© ‘Cheap” spam?
[140%

Spam Non-spam [160%
0 (A0 O K [!] v
(e e e 1] 80%
(e e gy 1]
[P e gy 1]
L e e | [! ]

80% 20%
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If an email contains the

Spam Fllteflng word “cheap”, what is
the probability of it being
spam?

o “Cheap” > 800/0 I:l 400/0
_ _ [160%
I Spelling mistake — 70% v
I Missing titte —— 95% 80%
I etc... Conclusion: If an email

contains the word
“cheap”, the probability
of it being spam is 80%.
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If an email contains the

NG.[UQ Bages Algorithm word “Cheap”, what is
the probability of it being
spam?

o “Cheap” > 800/0 I:l 400/0
_ _ [160%
I Spelling mistake — 70% v
I Missing titte —— 95% 80%
I etc... Conclusion: If an email

contains the word
“cheap”, the probability
of it being spam is 80%.
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SRin Cancer Classification

Melanomas (top row) and benign skin lesions (bottom row)

. . . . . 46
“Towards Automated Melanoma Screening: Proper Computer Vision & Reliable Results”, https://arxiv.org/abs/1604.04024, 2016
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A UNIVERSIDADE ENSINO > PESQUISA N RELAGOES COM A SOCIEDAL

¥

| 23, MAR-2017|09:00/ COMUNIDADE INTERNA

Equipe da Unicamp fica no topo de competicao
internacional de deteccao automatica de melanoma

fllw| 8|

| Autor Divulgagdo laboratério RECOD | Fotes Mijail Vidal | Edigao de imagem Paulo Cavalheri

Uma equipe de professores e
pesquisadores da Unicamp
obteve excelente resultado na
segunda edigéo da
Competigdo Internacional de
Andlise de Lesbes de Pele,
evento anual ndo-presencial
organizado pela Colaboragéo
Internacional para Imagens de
Lesdes de Pele (ISIC). Os
organizadores disponibilizam

https://www.unicamp.br/unicamp/noticias/2017/03/17/equipe-da-unicamp-fica-no-topo-de-competicao-internacional-de-deteccao
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These images are not real!

“Skin Lesion Synthesis with Generative Adversarial Networks”, https://arxiv.org/abs/1902.03253, MICCAI 2018
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Sensitive Content Classification (Elsagate)

. . . . . . 49
“Combating the Elsagate phenomenon: Deep learning architectures for disturbing cartoons”, https://arxiv.org/abs/1904.08910, IWBF 2019
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Unicamp cria tecnologia para
barrar pornografia e violéncia

Seguranca. Pesquisadores lancaram método que identifica cerca de 97% do contetdo improprio em telas de celulares e computador

Em parceria com pesquisa-
dores do Samsung Research
Institute Brazil, o IC (Ins-
tituto de Computagao) da
Unicamp (Universidade Es-
tadual de Campinas) desen-
volveu um método capaz de
filtrar 97% do contetido por-
nogrdfico e 80% do material
de violéncia exibido em te-
las de celulares, computado-
res e tablets.

No novo método, os pes-
quisadores  buscaram a
combinac¢io do uso de in-
formagoes estdticas e de
movimento com uma meto-
dologia de aprendizado de
mdquina conhecida como
deep learning ou “aprendi-
zagem profunda”. Com isso,
a solugdo que o grupo de-
senvolveu extrai um quadro

por segundo de cada video
que € acessado em tempo
real em celular ou computa-
dor. Os quadros com as ima-
gens estdticas sdo em segui-
da analisados aplicando-se o
método de classificacio de
descricoes do que € permiti-
do e do que € pornogrifico.

Ao mesmo tempo, a se-
quéncia de quadros anali-
sados fornece os elemen-
tos para sequenciar os
movimentos dos objetos
€ pessoas presentes na ce-
na. Dependendo do tipo
de movimento, o video é
bloqueado.

“Para a detecgdo de por-
nografia, os testes foram
realizados em um conjun-
to de dados contendo apro-
ximadamente 140 horas,

Sistema garante protecdo de criancas | s

sendo 1 mil videos por-
nogrdficos e 1 mil videos
nio pornogrdficos”, expli-
ca a pesquisadora do IC da
Unicamp, Sandra Avila, ao
comentar sobre o proces-
so de criagdo da tecnologia,
que durou 27 meses.

“Filtrar cenas de violén-
cia, por ser mais subjetivo,
€ um problema mais dificil
comparado a pornografia.
Devido a essa subjetividade
e os diferentes conjuntos de
dados, a eficicia da nossa so-
lucdo para filtrar cenas de
violéncia estd em torno de
80%", conta Sandra.

Ainda segundo a repre-
sentante da Unicamp, a tec-
nologia lancada em parceria
com a Samsung pode ajudar
as autoridades policiais.

“0 método proposto pa-
ra filtrar contetido porno-
gréfico estd sendo adaptado
para outros tipos de contet-
do sensivel. Por exemplo,
em parceria com peritos
da Policia Federal, estamos
desenvolvendo uma ferra-
menta para detectar porno-
grafia infantil. Temos hoje
uma solugdo que identifica
88% do conteido pornogrd-
fico infantil em imagens.
Para dar uma ideia da im-
portancia do resultado, o
melhor resultado alcanca-
do pelas ferramentas foren-
ses testadas foi 58%", relata
a pesquisadora.

Q HIDAIANA
& J | ROSA
LI METRO CAMPINAS
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House Price Prediction
(Regression)
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House Price Prediction
(Regression)
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House Price Prediction

(Regression)
20|
, 151
Price
(in$10000’s) 104
51
0

Size (feet?)
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House Price Prediction

(Regression)
20
| 16 15

Price

(in$ 10 000’s)  10.
/...
5
0

Size (feet?)
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House Price Prediction What's the best estimate

(Regression)

Price

(in$ 10 000’s)  10.

for the price of the house?

[1$ 80000
[1$ 120000
[1$ 190 000

— ‘ T Size (feet?)
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House Price Prediction What's the best estimate

(Regression) for the price of the house?
[ S 80000
T v|S 120
20. 000
151 [1$ 190 000
Price 19, .
(in$ 10 000's) ~~ 104

51 _ : .
~0 i — —

Size (feet?)
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Linear Regr€SSi0n What's the best estimate

for the price of the house?

[1$ 80000
T V]S 120
20 000
. 15 [1$ 190 000
rice
(in $ 10 000’s) 1210

5. ; : :
~0 i — —

Size (feet?)
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Important Supervised Learning Algorithms

e Linear Regression

e Logistic Regression

e k-Nearest Neighbors

e Support Vector Machines (SVMs)
e Neural Networks

e Decision Trees and Random Forests



Unsuperuised
Learning

Clustering algorithm tries
to detect similar groups.

Dimensionality reduction
tries to simplify the data
without losing too much
information.




tF

0 3

I 3 %, ¢
D ° d ~ o Instituto de Artes Instituto d
Did anyone s za?
S (S) >y P

(o5 9, : g
] ° v i fac Educacdo
P 2 2] Ginasio - fac of: [of:

2 0 Fisica Unicamp ’/{,

of

(%)

Galeria de Arte Unicamp

Restaurante P"UCUV‘/O
Ciclo Basico

Universitario - Unicamp

>3
©

Fonoteca Neotropical
Jacques Vielliard (FNJV)

7° Distrito Policial
de Campinas

£
3 %,
Auto Repair Shop Yo,
3arao Geraldo Posto Ipiranga @ & /',)/ 3]
S )
S » %
A 9
Google 2
K3 £
Qn (P

e Ciéncias Humanas

o ©

=]

IC - Institute
of Computing

of@° EXTECAMP - Escola de
~ofis A0
e Filosofia Q.o Extenséo da Unicamp

@ A-Instituto de Artes

o

4Of
5128~
e

R.Levla

Instituto de Fisica
Gleb Wataghin (IFGW.

©

, (=]
R Me,
NG,

To/q

Estadu

@, Campi
“©
®B|078iblwoleca do &8 o
Instituto de Quimica NCH e de Engenhar
W AgNcola - UNICAM
5]
<IN
\,\—-\ UNICAMP - Faculdade A
<& O aria g %
& de Engenharia Quimica 2
=]
/ Q Faculdade de Engenharia
R/ Elétrica e de Computagédo )
2
()
s} o
Park
Praca da Paz +

61
ht;gs://www.yout"(a’ge.com/watchj?vdpGxL’WOlzw :

Elan ddabe AR =y e e R e e N




l

CO Hipat

3

3arao Geraldo

7° Distrito Policial
de Campinas

XY

\Q.

Universitario - Unicamp

IC - Institute @ 0
of Computing 0 a8
2 EXTECAMP - Escola de
Extensdo da Unicamp

Instituto de Artes Instituto de Filosofia
e Ciéncias Humanas

0 @ A

©

- Instituto de Artes

E] o Ginasio - fac Educacédo
Fisica Unicamp

(%)

Galeria de Arte Unicamp

Praga'do
Ciclo Basico
0 Instituto de Fisica

Gleb Wataghin (IFGW.

9.0 .

Restaurante

’ ; Fonoteca Neotropical ® BIQ - Biblioteca do
= Jacques Vielliard (FNJV) Instituto de Quimica

01 : 2 e
o0 A :
. UNICAMP - Faculdade
; ’//// = P de Engenharia Quimica
< S
&) % R
o 2] X
Faculdade de Engenharia
2/ Elétrica e de Computagédo
> £
Park 4

Praca da Paz

Auto Repair Shop
Posto Ipiranga o (4

T i Bl T oun

R

© ot Bl

e de Engenhar
AgNcola - UNICAM

BB ey



A
ued!

IC - Institute 0 0

I % of Computing a8
Instituto de Artes Instituto de Filosofia oned 3 EXTECA:MP: ESC(ﬁﬂ de
e Ciéncias Humanas ? Extensdo da Unicamp
® @ A-Instituto de Artes

R Sérg

‘.\‘

\\\

[ﬂ 0 Ginasio - fac Educacdo
Fisica Unicamp

(%)

Galeria de Arte Unicamp
Restaurante Praca'do R. Lev Landau
Ciclo Basico

Universitario - Unicamp

0 O Instituto de Fisica

Gleb Wataghin (IFGW.

8 Estadu
Campi

/ ©
. 7\ Fonoteca Neotropical ® BIQ - Biblioteca do L

ques Vielliard (FNJV) Instituto de Quimica

e de Engenhar

8 AgNcola - UNICAM

7° Distrito Policial

de Campinas .
E. 3]
oo , ‘ g
< i\\\ OUNICAMP : Fizqudadei ?)/
(;‘: ///)N de Engenharia Quimica ;//
S - £ 5
o o) 3
Q Fapuidade de Engenhar!a
Elétrica e de Computagédo n
v)/o
B A :
A °
a8 r)/,)o# F'm'f:ad'i(Pn
~ Auto REPUII’ Shop @ "c{ < % o +
3arao Geraldo Posto Ipiranga 577 2. 3] »
0\\\ P C./’(,v
Goaogle ) B - 2
§ O /7;/1 ’e 0% ) Lion dota BINTT Cannle  Rrosd TN;L O Rttt A 0




Restaurante
Universitario - Unicamp

\gn'\ \
1)
a .2
)]
&

7° Distrito Policial
de Campinas

3arao Geraldo

) % Instituto de Artes Instituto de Filosofia
e Ciéncias Humanas

R, Sérgio By

8 0 Gindsio - fac Educacéo 5,
Fisica Unicamp %

(%)

Galeria de Arte Unicamp

Praga'do
Ciclo Basico

EXTECAMP - Escola de
Extensdo da Unicamp

IC - Institute 0

of Computing

e

i O

IA - Instituto de Artes

=]
O Faculdade de = fod
Educacgdo da Unicamp =
S Faculdade de Engenhari
% Civil, Arquitetura e...
R. Lev Landau R. Lev Landau )
de Fisica Embrapa Informatica

aghin (IFGW. Agropecudria

Avenida Doutc

F UNICAMP

Universidade

8 Estadual de
Campinas

)]

e}
’ ; Fonoteca Neotropical () BIQ - Biblioteca do
= Jacques Vielliard (FNJV) Instituto de Quimica Faculdade de Engenhar
. Agricola - UNICAM
i ]
. . Q& 5]
2, & OUNICAMP -Faculdade %
’///) de Engenharia Quimica ”'z,)
%,
© B
Faculdade de Engenharia
Elétrica e de Computacao ¢
2
2 (A
) A’G o
o ¢
o Park
Auto Repair Shop @ fracaiceliez +
Posto Ipiranga & P
Google § i

ey e ot — e i ety encs i~ e .



0 Zupp;

Cisco

R Fran

3arao Geraldo

—

R. Luy,

o ©

uebr

R. Daniel Hogan

Faculdade de Engenhari
Civil, Arquitetura e...

Embrapa Informatica

? @
| P < S IC - Institute
5 () S o @ of Computing
S : & 2 } $22 EXTECAMP - Escola d
- & 2 Instituto de Artes Instituto de Filosofia oe0° i scoade
an Oﬂe SG lZZG .
P~ 3 @ @ A-Instituto de Artes
(a) R. S€rGio Bug,, 25
o 4 % © Ve 500"
% \\ o\ %, o ol
/I% V/Q)D 2 @ (P Ginasio - fac Educagéo %, c g
S & o Fisica Unicamp 3 Z =
N o Y < o
# @ Faculdade de o S
< % Educacdo da Unicamp 8 <
9%, Py Galeria de Arte Unicamp = £
O % 2 5
O . - Bt T < 7]
4’6, /Z%f  Restaurante CFchBa'd0~ R. Lev Landau R. Lev Landau %
7 & Universitdrio - Unicamp ICi0 Basico 0
Ins] de Fisica
0 Gl aghin (IFGW...

7° Distrito Policial
de Campinas

. ; UNICAMP
!/ N A
ang, . . O ety Universidade 8
o Estadual de
‘Q Campinas
S
<
0 Q (g'»?
. Fonoteca Neotropical @ BIQ - Biblioteca do Q¢<</
Jacques Vielliard (FNJV) Instituto de Quimica ‘?QD o]
@ \ >
] ﬂi 8
2,
% =] 7
Qa OUNICAMP- Faculdade A
% de Engenharia Quimica <
S N & %
1 ] o
% : %
© B Q
A, 0 Faculdade de Engenharia %;_,\
‘}_/j‘ Elétrica e de Computagédo o
3 )
e 2, %
\e.\\@\\ ))o g g
AP g <%
(e} O,
% e
o % %
) %
%, %
% %
®
/?43 Park ‘4 s £
. ] O+ Praca da Paz @
Auto Repair Shop 0 o . P
Posto Ipiranga @fb 470, 5| 2 %
& % % %
Ay P ® © 0 e
Google < so0° %, 3
4 PO &)
& % e o : &)
N YL A NS Man Asta PIMN17 PAannla Bravil Taorme

Agropecudria

Avenida Doutor An

©

Faculdade de Engenhari
Agricola - UNICAM

o>




o ©

uebr

R. Daniel Hogan

Faculdade de Engenhari
Civil, Arquitetura e...

Embrapa Informatica
Agropecudria

Avenida Doutor An

©

Faculdade de Engenhari

= o) T
5 S
s = | o ‘% S IC - Institute
N ¥ 5 g_ 'S 2 2 of Computing
o > >
2. = L a0t <
= £ % Instituto de Artes Instituto de Filosofia 3 p\u\“" Eggs{?g\gza isnﬁ?;?e
ld ¢ ngpﬂe S(I plZZG ‘ :
9
S IA - Instituto de Artes
53/ («) R. S€rgio Bug, 5 0 (25 c
7 @ s ’/)/ ® > 159°%"
3] o A y A\
S 3 V/ D\\ o @ Ginasio - fac Educagéo o ® =
[y i) % (P) Fisica Unicam 2 2 2
%, Q\ > P > 17 =
o > e o 2 @
P 0 Faculdade de = =
< % ) Educacdo da Unicamp g <
S, P Galeria de Arte Unicamp = £
(S % R =
) () o > T
O o) B vy < (7}
‘\\\\\\ 2 47@ Restatrante | Praca‘do R. Lev Landau R. Lev Landau %
C‘Q,C“ 74 — %, Universitario - Unicamp ’:n Ciclo Bésico
S Ny ®; O o Ing] de Fisica
b , o’ 2.6l aghin (IFGW...
-
© < . b B
7 I R Mo, UNICAMP
10, N A
N g . “ O Peleye, Universidade a
g ; e
N I% 8 Estadual de
) ‘Q Campinas
o
» N NG
o ~
i ) \ © / &
o D Fonoteca Neotropica o8 Biblioteca do &
< 7° Distrito Policial A y Jacques Vielliard (FpIV) Instituto de Quimica g
de Campinas O % . =
3 % v a
2 2
X %, R 7
%, °\a \\g\b o UNICAMP - Faculdade A
9 2 de Engenharia Quimica @
% e\ %
% P %
E A Faculdade de Engenharia 2
\y b o (<8
4\/% >l 0 Elétrica e de Computagao 0
o) S 2
7 aoet 2, o
% \\)U\E\ )rj '9\/ g
N < %,
o % 3
) %
% )
3 2.
®
a /?,% Park 4 s g
Auto Repair Shop 0 +o4 hracadaies R P
3ardo Geraldo Posto Ipiranga 2L % 4 % %
&) ) S
A
Google < oS %, %
@ PO e
Ko i (2 5C, SRS O, GO, .

Agricola - UNICAM

o2

o

BB ey



o ©

uebr

S x g ? 4 < 5 IC - Institute
2/ . S g §~ ?3 2 of Computing
23 = 2
< % Instituto de Artes Instituto de Filosofia v\\i\ﬂ*" EXTECAMP - Escola de
id o ngp e S(I plZZG it o N T
C
) S B Ser0i0 B 0 2 B |A-Instituto de Artes c
L) @ //, ®© L/ L 40127 S
S ‘o” /v \\ A . \)\\1“9 o
& %, 7 e @ (P Ginasio - fac Educagéo o 3 c X
w (3 Q\ o Fisica Unicamp % ] 2 2
o e ° S 7 = =
< = # S
0 Faculdade de ; O, o
) Educagdo da Unicamp 3 <
2 Galeria de Arte Unicamp =3 £ Faculdade de Engenhar
RO¥ o > & Civil, Arquitetura e..
‘\\\\\ Restaurante Praga'do R. Lev Landau R. Lev Landau S %
? - < ac
O%Q.C‘ — Universitario - Unicamp ’:n Ciclo Bésico
Q) & O o Instituto de Fisica Emb Ihformatie
~ ! - Gleb Wataghin (IFGW... hbopaiiiotiuatics
% ~ % - \ Agropecuéria
J(’/ }f‘“l % 7 " . Avenida Doutor An
o y: , Yer, UNICAMP
2 Z3 dl . -
°
% N Iq, Estadual de
2 \ @ % B Campinas
‘??v. Gl < \ / o
& S & \ © &
> NP © P . Fonoteca eotroplca!/ (D B'Q- Biblioteca do 3‘” ©
'S 7° Distrito Pol;cnal x\\\ O y Jacques Vielliard (IyJV) Instituto de Quimica \\\\D a8 Faculdade de Engenhari
de Campinas L R . w Agricola - UNICAM
"% % i ]
/«( ‘/’/,))
% %, S 7
% B & QUNICAMP- Faculdade 24
/“o, 2 de Engenharia Quimica @
2 NS 2
% P o
® g
"k% A, 0 Faculdade de Engenharia ‘CC;,\ e
(QG ‘3/ Elétrica e de Computagédo Q,J\
o s 2
/270 (L\\\%\e\ v;)) /O,
% et 8, ,9\/ 3
B (0} By,
S, s
) 2 %
> S
%, ko)
/?4) Park & % ®
Vit ] O+ Praca da Paz ¢
i Auto Repair Shop 0 04 CX P *
3ardo Geraldo Posto Ipiranga 2 %, ] 2 B
& % % % -
) ) 4 UJ‘ % -
Google 2 S0 < %
& ) o> % e}
S (2 5C, T e T o At ==




uebr

o ©

g 3 | ? < S IC - Institute
N ¥ §5 Q S 2 2 of Computing
=} 2 25
= > 1 q0f27 &
. = S % Instituto de Artes Instituto de Filosofia oe0° EEXIEC/‘X’MZ Esgola de
id an Oﬂe say pizza? e
h IA - Insti Al =
S (s] R S610i0 By QO = 8 nstituto de Artes c
3 o “ % ® "Que o 5000 o
3] 2. A % pue L)
5 /I% V/Q)D\\ 2 @ (P Ginasio - fac Educagéo //%/ ® c J =
& i Q S k=3 Fisica Unicamp ’r/) 5; 2 e
[ % 3 “ i5 @ S
£ 0 Faculdade de = g o
< % ) Educacdo da Unicamp 8 <
J}// % Galeria de Arte Unicamp < 5 Faculdade de Engenhar
(@S 9 > % Civil, Arquitetura e...
o ) o B B < % .
‘\\\\\\ 4’6 /Z%f Restaurante Praca‘do R. Lev Landau R. Lev Landau %
5,00 74 & Universitario - Unicamp Ciclo Bésico 0
© Instituto de Fisica &t
< © Gieb Wataghin (IFGW... Embrapalinformatica
Agropecudria
W . Avenida Doutor An
en Y a
‘lfﬂ/ rf\ Yen,, U_NICAMP
CRTt .. Peleye, Universidade a8
°c a Estadual de
8 Campinas
2 &
& &
\ <&
\\0\\\ © . Fonoteca Neotropical QB Biblioteca do & o
7° Distrito Policial © O Jacques Vielliard (FNJV) Instituto de Quimica N Faculdade de Engenhar|
de Campinas & ) . W Agricola - UNICAM
° % P
g S [ Z a
< % 3
05 . . % - )
g "
o 2, Qa 0 UNICAMP - F_acu!gadg Y)/
% O’/} de Engenharia Quimica X
% 7 o %
S ,f;/ S % (>
% 2 8 fe) %
/d\ Ay 0 Faculdade de Engenharia O:;_,\ K
4/&(_ oA Elétrica e de Computagao o
o 8 3 2
Z aet 2, %
% pett o8 &) ? K
AP g <%
o Os
% e
) % *
) %
% %
Z %l
©
a /?,% Park 4 s g
Auto Repair Shop (o) Yo recaicaliaz % 5
3ardo Geraldo Posto Ipiranga @ 470 ] 2 %
§ e ) 3
& % 5 2
G /\T '90 4 0 g S0
oqgle % 5 % 5
Ko i (2 5C, s T e TR Tee S ———




o ©

uebr

g 3 | ? < S IC - Institute
N ¥ §5 Q S 2 2 of Computing
=} 2 25
= > 1 q0f27 &
. = S % Instituto de Artes Instituto de Filosofia oe0° EEXIEC/‘X’MZ Esgola de
id anyone say pizza? oSt
h IA - Insti Al =
S (s] R S610i0 By QO = 8 nstituto de Artes c
9 o 4 , © "Que o \0(‘“ S S
o %, A % pwe 9
5 /I% V/Q)D\\ 2 @ (P Ginasio - fac Educagéo //%/ ® c J =
& i Q S k=3 Fisica Unicamp ’r/) 5; 2 e
[ % 3 “ i5 @ S
£ 0 Faculdade de = g o
< % ) Educacdo da Unicamp 8 <
J}// % Galeria de Arte Unicamp < 5 Faculdade de Engenhar
(@S 9 > % Civil, Arquitetura e...
RN o) o av Landa andz < @ '
‘\\\\\‘ 4’6 /Z’Ezf Restatrante Praga do R. Lev Landau R. Lev Landau %
5,00 74 & Universitario - Unicamp Ciclo Bésico 0
© Instituto de Fisica &t
< © Gieb Wataghin (IFGW... Embrapalinformatica
Agropecudria
W O Avenida Doutor An
en Y a
‘lfﬂ/ rf\ Yen,, U_NICAMP
CRTt OO Peleye, Universidade a8
& “% 8 Estadual de
8 ‘Q Campinas
2 &
é\\\ Q &
\ <&
\\O@ 2 . Fonoteca Neotropical @ BIQ - Biblioteca do 25 Q
7° Distrito Policial © O Jacques Vielliard (FNJV) Instituto de Quimica N Faculdade de Engenhar|
de Campinas & ) . W Agricola - UNICAM
° % P
g S [ Z a
< % 3
05 . . 2, - )
g "
V/Cz- 2, Qa 0 UNICAMP - F_acu!gadg Y)/
% %5 de Engenharia Quimica (o
% 7 o %
S ,f;/ S % (>
% 2 8 fe) %
/d\ Ay 0 Faculdade de Engenharia O:;_,\ K
4/&(_ oA Elétrica e de Computagao o
0 a <« %
Z. e\ S, 2%
% pett o8 &) ? K
AP g <%
o Os
% e
© %
) %
% %
Z %l
©
a /?,% Park 4 s g
Auto Repair Shop (o) Yo recaicaliaz % 5
3ardo Geraldo Posto Ipiranga @ 470 ] 2 %
§ e ) 3
N % ) %
=) ) G
A ) o
Google < QNSUS % 5
Ko i (2 5C, ). s T e TR Tee S ———




uebr

IC - Institute O O

s o
§ o 53 Q \Q@ 2 2 of Computing
3 £ ’ L a0t "
[ ] o 2 % Instituto de Artes Instituto de Filosofia -3 ?\xu“" Eg;s:g\gza isnﬁgﬁ.nde
id anyone say pizza? | p
< IA - Instituto de Artes c
53/ (a) R. S€10i0 Bugy,, 0 25 a S
9 o 4 ) © 94,'/ \()(‘“ S
S /L/ /v/ D\\ 2 e A o ~0,/O 2 G 1o
s %, &) =% @ indsio - fac Educagdo %, c =
w S Q\Q T 0Fisica Unicamp C’% Z 2 2
S % L8 % c #* 38
P © Faculdade de pe S o
< % ) Educacdo da Unicamp 8 <
W % Galeria de Arte Unicamp < S Faculdade de Engenhari
® /{9@ O*o S '5 Civil, Arquitetura e...
E %z, 7 Restadrante Praga'do R. Lev Landau R.Levlandau ¥ :’
2 0 ; o BSsic e
C)Q,C‘\ % ff‘/,;) Universitario - Unicamp Ciclo Bésico 0
© Instituto de Fisica &t
< © Gieb Wataghin (IFGW... Embrapalinformatica
Agropecudria
2 Avenida Doutor An
‘/@ 2 O CHa UNICAMP S
“~ OO "eley, Universidade 8
& “% 8 Estadual de
8 ‘Q Campinas
: &
& (*) &
= \\Q® » . - Fonoteca Neotropical @ BIQ - Biblioteca do QS\Q/ Q
7° Distrito Policial = o) Jacques Vielliard (FNJV) Instituto de Quimica N Faculdade de Engenhar|
de Campinas & R l. W Agricola - UNICAM
& 4 ~ »
2 % z e
! ® %
7 Q/ V4 Qa 0 UNICAMP - Faculdade %
% 2 de Engenharia Quimica N
% 7 o %
2 “ S o 3
e % S 5
X 4 8 : e %
Ky A, 0 Faculdade de Engenharia O
4/&(_ oA Elétrica e de Computagao o
0 a <« %
470 E\\\%\e\\ %) {?p
Z h\“e.\\ S ?
N o “0s,
% e
Z o
o S %
Z a C)
()
a /?,% Park 4 s <
Auto Repair Shop (o) +o4 recaicaliaz % 5 +
ardo Geraldo Posto lpiranga & % 4 % % -
& % % 3
A P 4 ) g S0 2 &
Google 2 oo % o ®
S 2, o PN oW, N,




0 Zupp;

Cisco

R Fran

3arao Geraldo

—

R. Luy,

R Dr
Q.

uebr

o ©

Institute

© ot Bl

R. Daniel Hogan

Faculdade de Engenhari
Civil, Arquitetura e...

Embrapa Informatica
Agropecudria

Avenida Doutor An

©

Faculdade de Engenhari
Agricola - UNICAM

o>

8
8

BB ey

2 ®
» 2 c-
Q \\@ 2 2 of Computing
2 < 2 500122 -
2 % Instituto de Artes Instituto de Filosofia ?\\u“" EXTECﬁMP Escolace
0 ﬂe S a p lzza 77 ) e
IA - Instituto de Artes
R, Sergio .-'Ju(;;q, 0 25 c
<‘ »/ O ¥ /€% v\\o‘”“\
470 V/QP\ < @ o Ginasio - fac Educagéo %, 3 c J
) & -3 Fisica Unicamp (3 Z =
% <« o 2 @
© Faculdade de pe S
£ Educacédo da Unicamp 12 S
Py Galeria de Arte Unicamp = £
O, . =
7o > T
k. ov Lz 5 - E < (%)
/Z%f Restaurante Praca‘do R. Lev Landau R. Lev Landau %
& Universitdrio - Unicamp Ciclo Basico
O 0 Instituto de Fisica
Gleb Wataghin (IFGW...
O
‘”o 8 Ve, UNICAMP
10, N A
% g .8 OO Teleye, Universidade c|
& “% 8 Estadual de
8 ‘Q Campinas
: &
¢ O 4
RO Fonoteca Neotropical (1) BIQ - Biblioteca do &
7° Distrito Policial w© 4 Jacques Vielliard (FNJV) Instituto de Quimica g
de Campinas Q,OK '4}/6 . ., w
S, [ z a
(4/0 3
>, Z . . % =] A
ok 2, Qa 0 UNICAMP - Faculdade %
% O’/} de Engenharia Quimica X
9 CH S %
% B
2 % W 3
S % 1 o
“ 9 Ay 0 Faculdade de Engenharia 03
4/&(_ oA Elétrica e de Computagao o
o) o 2
G %, %
470,/ e‘\g\\\g ))o y: X
poE y N
: o by
S (/o
73
© %
) %
% %
Z a
()
/?43 Park ‘4 s 2
. ] O+ Praca da Paz @
Auto Repair Shop 0 ] S, P
Posto Ipiranga @fb 470, 2// %
& % % 3
Ay P ® © 0 e
Go gle <. 200° % ®
Sa s (73 oy b ey P e — e e




0 Zupp;

Cisco

R Fran

3arao Geraldo

—

R. Luy,

R Dr
Q.

Oﬂe

/L/O’f

S, o‘\

o2

7° Distrito Policial

de Campinas

)(\1\

S(I

o

uebr

©

2 ®
< S IC - Institute
\\@ 2 2 of Computing
3 £ ’ L a0t "
2 % Instituto de Artes Instituto de Filosofia ?\\u“" EE)(TECﬁMF; Escolace
p lzza e Ciéncias Humanas ® xtensao,da Unicamp
IA - Instituto de Artes c
R. Sergio .-'Ju(;,q’ 0 o2° c o
W\ o 96 . Q (’\\L‘0 3
o, Gindsio - fac Educagdo 0 c -
% (ﬂ C 5 s
& (P Fisica Unicamp % 2 2 g
s @ a
© Faculdade de o © x
Educacédo da Unicamp % <
Galeria de Arte Unicamp < 5 Faculdade de Engenhar
£ ] Civil, Arquitetura e...
Restaurante Praga'do R. Lev Landau R.Levlandau < :7
Universitdrio - Unicamp Ciclo Basico 0
Instituto de Fisica At
© Gieb Wataghin (IFGW... Embrapalinformatica
Agropecudria
sl Avenida Doutor An
‘/@ 2 O 8 ST UNICAMP
% g .8 O O Teleye, Universidade c|
& % 8 Estadual de
8 Campinas
S
© 5
X
<&
O P . Fonoteca Neotropical () BIQ - Biblioteca do & o
© O Jacques Vielliard (FNJV) Instituto de Quimica VQD a8 Faculdade de Engenhari
$ g 4 icola - UNICAM
o s W Agricola
J@// ] [C]
(4/0
Y ) . a8 Z
% 2, Qa 0 UNICAMP - Faculdade 24
% % de Engenharia Quimica N
% ¢, S %
R % B % %
% o 8 fa) 2
/d\ Ay 0 Faculdade de Engenharia O:;_,\ K
4/&(_ oA Elétrica e de Computagao o
0 a <« %
470 E\\\%\e\\ %) {?p
4 soett % s
: o 8
3 %%
% &
Z o
o %, %
Z a ()
©
/?43 Park ‘4 s 2
B O+ Praca da Paz &
Auto Repair Shop (o) o 2. 5 +
Posto Ipiranga @ 470 5| 2 %
N s, % 03 -
S $ ) °, % .
A X0 5, o I
Go&gle Of,p g ;\QOS /'% “(: w
S (2 5C, ). T e T o At ==




0 Zupp;

Cisco

R Fran

3arao Geraldo

—

R. Luy,

o ©

Institute

uebr

2 ®
& () S ) @ of Computing
= 3 & 2 1 (@5
2 £ 2 Instituto de Artes Instituto de Filosofia ?\\’NO EXTEC/},MP - Escola de
an Of’le S(I plZZG i
S R_SE1GI0 Bugr, @ = @ A-Instituto de Artes e
o 4 )/ © Ve 159" S
%5, \\ 2 : ’ ¥ Q. =
470 o2 o @ (p) Gindsio - fac Educagéo %, S ) ]
R & o Fisica Unicamp 3 Z = 2
% <« o 2 @ 3
£ 0 Faculdade de = g o
< % ) Educacdo da Unicamp 8 <
J}// Py Galeria de Arte Unicamp < 5 Faculdade de Engenhar
.Q@G 5 ‘_ 5: Civil, Arquitetura e...
4’6, /Z%f | Restaurante CFZacBa‘do‘ R. Lev Landau R. Lev Landau %
4 < Universitdrio - Unicamp ICi0 Basico 0
Instituto de Fisica At
© Gieb Wataghin (IFGW... Embrapalinformatica
Agropecudria
ol C : =] Avenida Doutor An
‘% fe R Mepy, UNICAMP
” % g . 8 O O Teleye, Universidade c]
& % 8 Estadual de
8 Campinas
S
<
P ~ Q &
<&
<O P \ Fonoteca Neotropical @ BIQ - Biblioteca do X Q
7° Distrito Policial w© 4. / Jacques Vielliard (FNJV) Instituto de Quimica N Faculdade de Engenhar
de Campinas C)q,OK '4}// w Agricola - UNICAM
/ N | ; 8
D00 " :
2, Qa 0 UNICAMP - F_acu!gadg Y)/
%5 de Engenharia Quimica (o
S B & %
,f;/ \\A\‘ o @,
% ) O,
o 8 (3 <,
Ay (=) Faculdade de Engenharia 0 1
‘}_/j‘ Elétrica e de Computagédo o
3 )
\ E\\\%\e\\\ 2 /O‘p
et G B,
: o by
% e
Z o
o %, %
Z % ¢
A ’?,% Park Y s 2
Auto Repair Shop (o) Yo recaicaliaz % 5 +
Posto Ipiranga fb 470 G 2 %
N s, % % -
L 7 = (43 -
A '90 4 ) g S0 2
Google % oo %, o ®
K % e o ot
Sa s (73 oy b ey e ot — e i ety encs i~ e



uebr

IC - Institute O O

s P
3 3 1 » 4 > 3
2/ o 53 Q & 2 2 of Computing g
5 < _ 1 q0f27 -
. = S % Instituto de Artes Instituto de Filosofia e oe0° EEXIEC/‘X’MZ ES‘?"'E‘ de
id anyone say pizza? ey T
< IA - Instituto de Artes c
5 («) R. S€rgio Bug,, 0 S 8 Il
- X ® "Que ol o
2 @ 4 )/ o\ % \\L\O o
s 4% V/Q)D\\ 2 @ (P Gindsio - fac Educagdo //%/ ¢ c J %
& S & o Fisica Unicamp 3 Z = 2
@ % <& ’ & # 8
£ 0 Faculdade de P = &
< % ) Educacdo da Unicamp 8 <
J}// Py Galeria de Arte Unicamp < 5 Faculdade de Engenhar
o0 .Q@G 5 ‘_ 5: Civil, Arquitetura e...
‘\\\\\\' 4’6 /Z’Ezf Restaurante Praga'do R. Lev Landau R. Lev Landau %
C)Q,C“ i f‘/,;) Universitdrio - Unicamp Ciclo Basico O
© Instituto de Fisica &t
< © Gieb Wataghin (IFGW.. /E\mb'apa hioundtics
gropecuaria
sl Avenida Doutor An
‘/@ 22 O : R ige R UNICAMP
10, N A
% g . 8 O O Teleye, Universidade c]
& % 8 Estadual de
8 Campinas
©
&2
<&
O P . = Fonoteca Neotropical () BIQ - Biblioteca do & o
7° Distrito Policial S 9. = Jacques Vielliard (FNJV) Instituto de Quimica g Faculdade de Engenhar
de Campinas C)q,OK '4}/6 w Agricola - UNICAM
# 4 % i a
9 S
O o :
g %
o 2, Qa 0 UNICAMP - F_acu!gadg Y)/
% O’/} de Engenharia Quimica X
% S N & %
S ,f;/ S e (>
'90 ° B ‘o 2
/d\ A, 0 Faculdade de Engenharia OJ;_,\ 1
4/&(_ oA Elétrica e de Computagao o
e} <« %
G %, %
4@ AB° % 3 K
“ o\ ) Y,
[ < Os,
% e
o %
) %
%, %
% %
®
a /?,% Park 4 s g
Auto Repair Shop 0 +o4 hracadaies % P
3ardo Geraldo Posto Ipiranga @ %, ] 2 %
N s, % 03
L 7 (o] (43
Ay P ® © @ e
Google 2 oS %, 3
PO €
AR SR RO, o




0 Zupp;

Cisco

R Fran

3arao Geraldo

—

R. Luy,

R Dr
Q.

Oﬂe

/L/O’f

)(\1\

S(I

o
N

o2

7° Distrito Policial

de Campinas

iy

Y 2}
S3Wo9

)e

‘.\\\b

L
S
g
IS

pizza?

Instituto de Artes

o ©

EXTECAMP
Extenséo da

IC - Institute
of Computing
L a0(22
Instituto de Filosofia ?\\'N
e Ciéncias Humanas !

o

@ A-Instituto de Artes

R, SE1Gi0 Bug,, -

® @uhr/ 1590 ot

A / o ©s 0. o

S @ Gindsio - fac Educacéo o c
% @ Cinsio-! 4, =
>3 Fisica Unicamp 3 -
0 Faculdade de ;‘
Educacédo da Unicamp 2
Galeria de Arte Unicamp =
Praga‘'do R. Lev Landau R Levlandau <

Restaurante
Universitario - Unicamp

Ciclo Basico

©

0 Instituto de Fisica
Gleb Wataghin (IFGW...

O O CHa UNICAMP
O O "eley, Universidade a8
% 8 Estadual de
Campinas
<
() &

=]
N
(\\\\ &
& &
O P Fonolecq Neotropical @ BIQ - Biblioteca do 2
S poX Jacques Vielliard (FNJV) Instituto de Quimica N
% @ 8
(s
<, il ]
(4/0
. 0000 g \
fcr/ )(o Qa 0 UNICAMP - F_acu!gadg Y)/
S % de Engenharia Quimica (o
9 (R Q oM 2.
Z. LD o
) ® 4;,) S o
2 = 8 ; e
& A, 0 Faculdade de Engenharia 03
4/&(_ oA Elétrica e de Computagao 4
047 E\\\S\e\\\ ‘6/)
% wett ©, P
e ) v
\J Q Os,
% e
o %
) %
%, %
Z a
()
A ’?,% Park 4 s o
Auto Repair Shop (o) Yo recaicaliaz % P
Posto Ipiranga g 470 & 2, 5.
& o 2 @)
& % % %
A9 '90 > X0 S o
Google % QNSUS % 5
2 0% 8 s T e TR Tee S ———

uebr

- Escola de

Unicamp

R. Daniel Hogan

Faculdade de Engenhari
Civil, Arquitetura e...

Saturning de Brito

Embrapa Informatica
Agropecudria

Avenida Doutor An

©

Faculdade de Engenhari
Agricola - UNICAM

2.
)
2]
2
G
2
L)
+
8
bl

O Rttt A



o ©

uebr

1 s ? =
g 3 < S IC - Institute
S o 'S 2 2 of Computing
o S
T 3 i il $o0?® EXTECAMP - Escola de
-Means Cluster ng
=)
L o IA - Instituto de Arti =
5 v R. Sérgio du(;, S B eSS S ANes ©
& > £ 4027 =}
S < '/@ % 2 ?\\u‘} S
8 : o : ax
& a8 Gindsio - fac Educacéo oy c -
& o Fisica Unicamp c/)r 2 e S
r i @ a
0 Faculdade de = 5 o
' . Educacdo da Unicamp 2 5
Galeria de Arte Unicamp = 5 Faculdade de Engenhar
) £ % Civil, Arquitetura e...
& Redtaiant Praga‘do R. Lev Landau R Levlandau < ;’
2 5 ,
%‘Q,('\ Universitario - Unicamp f,, Ciclo Bésico 0
o oy Instituto de Fisica ati
< % © Gieb Wataghin (IFGW... Embrapalinformatica
) Agropecudria
X
nfil % O O B Avenida Doutor An
& ® »
% ) ’/@/\/ MGN% U_NICAMP
‘N g, () leye, Universidade a
e Ja
c % Estadual de
D, 8 2 Campinas
A - o S
5o . ©
@ Fonoteca BEot ool b & =)
S « » 3 -onolecq _eotroplCd 0 BIQ - Biblioteca do o
> %, 7" Distrito Policial = o} . Jacques Vielliard (FNJV) Instituto de Quimica N Faculdade de Engenhar
e de Campinas @%OK '4}/6 . w Agricola - UNICAM
s ' 5, ' @ @
2 % 5
@00 £t % ,
% ¢ ° & o UNICAMP - Faculdade % Z
% % o &L de Engenharia Quimica N %
% s, A\ %
% 3 % 1 p % %
2 = 8 ; 2 %
Ky 9 Faculdade de Engenharia 0%
4/% Elétrica e de Computacio c’%
4 2,
% e %
& wett 12 g g
\/O %
%
%
o S, 5
» % e
a 2 Park pe f
Auto Repair Shop (o) Yo iacaldaliaz % 5 S +
Posto Ipiranga > 470 & el % S
S % % % & —
Y \: % Srell
O i 8 =
Google 2 Lo° %, % § = 2
% ae P ° 3
(73 S - ey e ot — e i ety encs i~ e

3arao Geraldo

%
))(

s

v
=0 O



Important Unsuperuised Learning Algorithms

e k-Means

e Hierarchical Cluster Analysis (HCA)

e Expectation Maximization

e Principal Component Analysis (PCA)

e Kernel PCA

e t-distributed Stochastic Neighbor Embedding (t-SNE)
e One-class SVM
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Visualisation

Recommended
Systems

Targetted
Marketing

Meaningful
compression

Image

Structure Classification
Discovery Feature ® Customer

e Elicitation Fraud ® Retention
Detection

DIMENSIONALLY . .
REDUCTION CLASSIFICATION . D|agnost|cs

Big data

® Forecasting

UNSUPERVISED SUPERVISED o
LEARNING LEARNING ® Predictions
CLUSTERING
MACHINE ® Process
Optimization
. LEARNING °
Customer New Insights
Segmentation

REINFORCEMNET ‘
LEARNING /

/ ® Robot Navigation

Game Al ® e Skill Aquisition
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Learning Tasks

Real-Time Decisions @

78

https://towardsdatascience.com/coding-deep-learning-for-beginners-types-of-machine-learning-b9e651e1ed9d



Main Challenges of
Machine Learning



| SEE BAD DATA
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Main Challenges of Machine Learning

e |nsufficient quantity of training data

e Non representative training data

, “Bad data”
e Poor quality data

e |rrelevant features

e Overfitting the training data “Bad algorithm”

e Underfitting the training data
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Non Representative Training Data

In order to generalize well, it is crucial that your training data be
representative of the new cases you want to generalize to.
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Poor Quality Data

Obviously, if your training data is full of errors, outliers and
noise, it will make it harder for the system to detect the
underlying patterns, so your system is less likely to perform well.
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Irrelevant Features

A critical part of the success of a Machine Learning project is
coming up with a good set of features to train on. This is called
feature engineering.

e Feature Selection: the process of selecting the most useful features
to train on among existing features.

e Feature Extraction: combining existing features to produce a more
useful one.
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Main Challenges of Machine Learning

e |nsufficient quantity of training data

e Non representative training data

, “Bad data”
e Poor quality data

e |rrelevant features

e Overfitting the training data “Bad algorithm”

e Underfitting the training data
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Overfitting the Training Data

Overfitting means that the model performs well on the training
data but it does not generalize.
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Overfitting the Training Data

Overfitting happens when the model is too complex relative to
the amount and noisiness of the training data.
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Underfitting the Training Data

Underfitting is the opposite of overfitting: it occurs when your
model is too simple to learn the underlying structure of the data.
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Main Challenges of Machine Learning

e |nsufficient quantity of training data

e Non representative training data

, “Bad data”
e Poor quality data

e |rrelevant features

e Overfitting the training data “Bad algorithm”

e Underfitting the training data
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Validating and Testing ]Mf()%/) ”t'

The only way to know how well a model will
generalize to new cases is to actually try it out on new cases.
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N <

Training Test

So evaluating a model is simple enough: just use a test set.

It is common to use 80% of the data for training
and hold out 20% for testing.
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N <

Training Test

So evaluating a model is simple enough: just use a test set.

Now suppose you are hesitating between two models. How
can you decide?
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Training Validation  Test
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Cross Validation

Training Test
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SRin Cancer Classification
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“RECOD Titans at ISIC
Challenge 2017".

A. Menegola, J. Tavares, M.
Fornaciali, L.T. Li, S. Avila, E.
. Valle, arXiv preprint
arXiv:1703.04819, 2017.

Training data & Validation data & Test data
2000 images 150 images 600 images
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SRin Cancer Classification

] .
ISIC Challenge 2017 mf W’ t/mr

N

“RECOD Titans at ISIC
Challenge 2017".

A. Menegola, J. Tavares, M.
Fornaciali, L.T. Li, S. Avila, E.
Valle, arXiv preprint
arXiv:1703.04819, 2017.

Training data & Validation data & Test data
2000 images 150 images 600 images
95.1% 90.8% 87.4%

(internal validation) 102



Summary

Get Data Train Model Improve

Clean, Prepare Validate Model
& Manipulate Data 103



Medium Data Science Becomeamember:<oigniin: | *Getstarted

The most powerful idea in data science

A quick fix for separating red herrings from useful patterns
¢ = Cassie Kozyrkov | Follow |
p Aug9 - 8 min read *

If you take an introductory statistics course, you'll learn that a datapoint can

be used to generate inspiration or to test a theory, but never both. Why not?

https://medium.com/@kozyrkov/thetddst-po
werful-idea-in-data-science-78b9cd451e72
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Course Logistics

e 4 credits (60 h/class)

e Material:
o Books, blogs, online courses

o Optional textbook:
“Hands-on Machine Learning with
Scikit-Learn, Keras, & TensorFlow”, 2a
ed., Aurélien Géron, 2019.

Hands-On

& PATTERN RECOGNITION

§ ao MACHINE LEARNING

CHRISTOPHER M. BISHOP g
5

Machine Learning
with Scikit-Learn

Aurélien Géron

O'REILLY ‘%ﬁ%
%%

Hands-on

Machine Learning

with Scikit-Learn,

Keras & TensorFlow

Concepts, Tools, and Techniques
to Build Intelligent Systems

Aurélien Géron
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Grading Policy: Maior Duvida da Aula

e \What is your main question? (individual) 5%
o To send by Moodle
o Until 3pm a day after the class
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Grading Policy: Practical Assignments

e 4 practical assignments (2 people): Technical Report & Code
10%: Linear Regression
20%: Logistic Regression & Neural Networks
15%: Dimensionality Reduction & Clustering
10%: Deep Learning
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Grading Policy: Final Project
e Final Project (3 or 4 people) 40%
5% Proposal & Dataset
5% Baseline

10% Presentation (videos 4-minutes long)

20% Technical Report & Code
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https://www.youtube.com/playlist?list=PLyDEZrrEqytjn6ZKGcw7Ht09eSa8dv56-

P PLAYALL

MC886/M0444 Machine
Learning and Pattern
Recognition IC/Unicamp 2017s2

23 videos * 1,555 views = Last updated on 17 Jan 2018

= A

@ Sandra Avila

Final Projects: MC886 (undergraduate) / MO444
(graduate)

Institute of Computing (IC), University of Campinas
(Unicamp), 2017

Prof. Sandra Avila (https://www.ic.unicamp.br/~sandra/

Y\ TA' Samiuiel G Fadel

Machine learning age-gender recognition

terra0009

- Aprendizagem em dados Geofisicos

Lucas Carrilho Pessoa

Understanding the Amazon From Space - MO444 - Group 7

Barbara Benato

[M0444] Evoluindo Redes Neurais para jogar Mega Man X

Alexandre Almeida

Brazilian Coins - Projeto MC886
HeyHiHelloHard

MC886 - Generating TV Script for Simpsons episode

Vitor Arrais
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https://www.youtube.com/playlist?list=PLyDEZrrEqytiPVIEY3TpPtnkFW71enOL9

= SORTBY

MO0444 University Evasion

Eva Maia Malta

MC886 - Classificagcao de Ragas de Cachorro

Vitor Aoki

MC886/M0444 Machine
Learning and Pattern g
Recognition IC/Unicamp 2018s2

24 videos = 1,702 views - Last updated on Nov 29, 2018

MC886/M0444 - Facial Expression Recognition Using Convolutional Neural Network

Bruno Freitas

[M0444/MC886] - Training an Al to play Bomberman
Akari Ishikawa

A

Final Projects: MC886 (undergraduate) / MO444
(graduate)

Institute of Computing (IC), University of Campinas
(Unicamp), 2018

Prof. Sandra Avila (https://www.ic.unicamp.br/~sandra
), TA: Alceu Bissoto

Presentations in English or in Portuguese.

6
Q Sandra Avila 2 EDIT

MC886 - TRADUGAO DE HIRAGANAS ARCAICOS

Felipe Izepe

MC886/M0444 Reconhecimento do Alfabelto da Linguagem Americana de Sinais
Felipe Soares 112




Grading Policy
e Academic infraction = Zero
o Allowing another to copy from one’s work.
o Submitting the work of another as one’s own.
o Providing false or misleading information for the purpose of
gaining an academic advantage.

o etc.
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Frequency

e The frequency must be greater than or equal to

75% for approval.
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Prerequisites

e Some Python programming experience

o http://learnpython.org

e Calculus, Linear algebra, Probabilities and Statistics

o Partl: Applied Math and Machine Learning Basics
https://www.deeplearningbook.org
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http://learnpython.org
https://www.deeplearningbook.org/

Syllabus

e Submission

Moodle: www.ggte.unicamp.br/moodle

e Information
www.ic.unicamp.br/~sandra/teaching/2019-2-mc886/

e Discussion

Slack workspace Machine Learning: ml-unicamp-2019.slack.com

PED Erik Perillo or PAD Akari Ishikawa
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http://www.ggte.unicamp.br/moodle
http://www.ic.unicamp.br/~sandra/teaching/2019-2-mc886/
http://ml-unicamp.slack.com
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