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Industrial Revolution:

automates manual work
124 54

Information Revolution:

automates mental work
AU T

Machine Learning Revolution:

automates automation itself
4



Artificial Intelligence
S Xy

Machine Learning
2 K

Deep Learning
el







McKinsey Glebal Institute - May 2011

By 2018, the United States alone could face
a shortage of 140,000 to 190,000 people
(machine learning) with deep analytical skills
as well as
1.5 million managers and analysts
(data scientists) with the know-how to use
the analysis of big data to make effective decisions.

Source:


http://www.mckinsey.com
http://www.mckinsey.com

ML 1s all about ...

- Prediction (generalization, supervised learning)

. Semantics (representation learning, unsupervised
learning)

.- Sequential decision making (deep reinforcement
learning)



Google

Search (4 2) Mobile first Al first

Artificial Intelligence Takes Off at Google

Number of software projects within Google that uses a key Al technology, called Deep
Learning.
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Source: Google

Note: 2015 data does not incorporate data from Q4

Bloomberg @8








https://www.youtube.com/watch?v=3jCaGDIY6VM

End-to-End
Learning

Data In,
Solution out

10



Deep learning allows
computers to recognize speech

Speech Recognition

il



Speecn Recognition

ALEXA ' Amazon _Alexa IS

S —— everywhere in CES 2017

* What's in the news?
* What time is it in Bosto
» Set the alarm for 7 a.m. tomorrow

+ Add make a dentist appointment t.o my to-do list. G O O g I e N OW
* Reorder laundry detergent.

* What are my upcoming events? I\/I S C O rt a.n a
Apple Siri

« Add chips and salsa to my shopping list

2



Alexa Bullt in

. LG: Smart InstaView Refrigerator
- Ford: In-vehicle Alexa controls for cars

. C by GE Lamp with Alexa

. Lenovo Smart Assistant Speaker

. Samsung Powerbot VR7000

- Coway Airmega Smart Air Purifier

- Whirlpool announced that Its entire suite of
connected appliances will sync up with Alexa this
year

- And many ...

3



Deep learning allows
computers to recognize Images

Computer Vision

14



osmart Cart by IMAGR

® 2B
- »
Trained algorithms: (1) on images of grocery products; (2) to learn to recognize
products put into or removed from the cart ; (3) on barcodes to learn prices.

15,



https://www.youtube.com/watch?v=ZFf_0wLe7lk

Regirobo by Lawson and Panasonic

Thisftawson cenVenicNEERStore IS .
in collaboratiomywithiRamesenic

Al sl RN

16


https://www.youtube.com/watch?v=Hpp-3Ver7ig

=notomatn
MICroplinK

i £



LipNet by Oxford and DeepMind

t frames STCNN -+ Spatial Pooling Bi-GRU  Linear CTC loss
(x3) (x2)


https://www.youtube.com/watch?v=YTkqA189pzQ

Deep learning allows
computers to unaderstand
languages

Natural Language Processing

O



= (La, croissance, économique, s'est, ralentie, ces, dernieres, années, .)

Neural
Machine sy gogoggygy
Translation

e = (Economic, growth, has, slowed, down, in, recent, years, .)

Understand the language in
several thousand Facebook posts a second,

NN across over 20 different languages
facebook
DEEP TEXT

)

7 /3

20



Deep Learning for
Precision Agriculture



RIPPA: University of Sydney



https://www.youtube.com/watch?v=Li9eWpLGFiU

Deep learning IS a good pattern recognizer

Frontal lobe Parietal lobe

Computer ]
Vision E“J“
\
= A
Ol
Sl

Temporal lobe Occipital lobe
Language & Speech

RNN

23



R, A,

Rt+l
S.. | Environment

Deep RL

RL + deep learning (nonlinear function approximation)

24



0 Observe

Select action
using policy

e Action!

Get reward
or penalty

Update policy
(learning step)

Iterate until an

e optimal policy is
found




RL In BUSINEsS

. Self-training robots (for instance, a robot made by ‘Fanuc')

. Space management In warehouse

- Dynamic pricing

- E-commerce personalization:

- Fleet cost minimization for customer delivery.

. Financial investment decision

A



Starting out - 10 minutes of training

The algorithm tries to hit the hall back, but
itis yet too clumsy to manage.



https://www.youtube.com/watch?v=V1eYniJ0Rnk

Google: Robots are training themselves



https://www.youtube.com/watch?v=iaF43Ze1oeI

Learning from
Demonstrations

Behavior cloning, imitation learning,
and apprenticeship learning

29



Behavior Cloning

Expert Trajectory = (s£, af, s, a% ..., sk, af)

30



Imitation Learning via curriculum learning

il

Scheduled Sampling

Expert Trajectory = (s£, af, s£, af ..., sE, ak)

E
S p
L \ . alRNN RNN

s
g%

»Si+1

A 1—p

E
Si+1\pL
SRNN/vSi+1
1+1 1-»

RNN _RNN
Ait+1 5 Si+2




Machine learning Is
a matchmaker

Preference Learning

32



. Small scale

- Owner of small business can do everything for
consumers

- Medium scale

- Automation via computers

- Hard to satisfy individual consumer
. Large scale

- Need machine learning for management,
recommendation, and so on

5



Dark Movies ® Romantic Opposites-Attract... Emotional Movies ®

MEL G1B30
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Digital Twins

Digital twins refer to computerized companions of
physical assets that can be used for various purposes.
Digital twins use data from sensors installed on physical
objects to represent their near real-time status,
working condition or position.

data

Physical Digital
Space information Space

36



Need a good generative
model?



- generate
cat Images



POSTECH
ML Center and ML Group



Machine
Learning
Center Introduction

Machine Learning Center (MLC) has been founded in April 2014, to develop an efficient and effective

-| ‘.I I\ . algorithm for lifelong machine learning, which is an extension of multi-task learning paradigm. MLC is funded
* - "W | by a basic research IT program from Institute for Information & Technology Promotion (IITP). MLC is
composed of highly excellent professors and graduate students in machine learning and its closely related
areas from POSTECH, KAIST, SNU, Korea, and Yonsei university. Moreover, MLC recruited the four technically
innovative companies: Diquest, Daumsoft, Swink, and Soso.

The primary goal of MLC is to release SMILE (Software for Machine Intelligence with Lifelong machine
I[Earning) platform, which is composed of the four key components: (1) Bayesian learning for lifelong machine
learning, (2) deep learning on Spark platform, (3) multi-modal learning, and (4) healthcare system. Each
component has been carefully chosed to achieve our goal, which is to develop an efficient and effective
algorithm for lifelong machine learning. We are trying to do our best to make SMILE platform be the #1 lifelong machine learning platform in

the world. If you are interested in SMILE platform, feel free to contact us. 5 2
Director of Machine Learning Center L I fe I O n g L e a.r n I n g
Prof. Seungjin Choi <
Bayesian and Deep

[ror ;:’"\r(:xe
[ ] % ¥ i%vé‘ 3 . . . <
B s e NP Machine Learning Center, Pohang University of Science and Technology,
0|2} X njere - 77 Cheongam-ro, Nam-gu, Pohang 790-784, Korea

M ‘ _zj o  Daumsoft ¢ diquest (@J

Copyright © 2015 Machine Learning Center, All Rights Reserved.



Viachine Learning Group

Members Publications Projects Research Courses

-\

—

2
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Our goal is to develop real unsupervised learning algorithms in the sense that they have real
intelligence. We would like to call a family of these algorithms as self-evaluation algorithms.

P -

Congratulations on our
accepted paper by AAAI-2017.

Congratulations to Saehoon Kim
for winning the 2016 NAVER
fellowship.

Congratulations on our paper
accepted by NIPS-2016.

Congratulations to three of our
former members who will start as
an assistant professor

SW ZE}=: Deep Meta Learning (2017-2025)
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