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https://www.societegenerale.com/en/digital-transformation

A

WIKIPEDIA
The Free Encyclopedia

Digital transformation iIs the change associated with
the application of digital technology in all aspects of
human society.



https://en.wikipedia.org/wiki/Digital_technology
https://en.wikipedia.org/wiki/Human_society
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UBS white paper on the Fourth Industrial Revolution
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UBS white paper on the Fourth Industrial Revolution
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UBS white paper on the Fourth Industrial Revolution
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Ath Industrial Revolution

The Fourth Industrial Revolution
, representing new ways In which technology
becomes embedded within societies and even the human
body. The Fourth Industrial Revolution Is
breakthroughs in a number of

fields, including robotics, artificial intelligence,
nanotechnology, guantum computing, blotechnology
The Internet of Things,
3D printing and autonomous vehicles.
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@ The THE NEW .
Federal Government HIGH-TECH

_STRATEGY
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Y Merkel, Germany

"The n[ew High—Tech{ Strategy
Innovations for Germany “HITECH STRATEGY 2020" (2010)
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Koreans are the people most familiar with the Fourth Industrial Revolution in the world.



What does the fourth industrial revolution
mean for us?
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Amid the global proliferation of artificial intelligence, research
compiled by The Nikkel and the Financial Times has found that
Machines are capable of handling about one-third of some
2,000 workplace tasks hitherto performed by humans

http://asia.nikkei.com/Features/Al-now-and-tomorrow/Robots-can-handle-a-third-of-our-workplace-tasks-study-
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Net employment outlook by job family, 2015-2020

Employees (thousands, all focus countries)

—4,759

-1,609

—497

-151

=109

-40

Office and Administrative

Manufacturing and Production

Construction and Extraction

Arts, Design, Entertainment,
Sports and Media

Legal

Installation and Maintenance

+492

+416

+405

+339

+303

+66

Business and Financial
Operations

Management

Computer and Mathematical

Architecture and Engineering

Sales and Related

Education and Training

The Future of Jobs by World Economy Forum, January 2016
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Made in China 2025 New industrial structure
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Development of Intelligence Infrastructure
for the 4th Industrial Revolution (2017.1)

S . Industry 4.0 (2011.4) AMP 2.0 (2013.9)

w\‘. 5 G (2015.5) vision 2016 (2016.4)

AMP 2.0 (Advanced Manufacturing Partnership 2.0)
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Industrial Revolution




e possibleonly with Technological Inndvation?



I glglellels)Y Trends with Digital Transformation

[ ] PART 1. ICT Trends with 4 Industrial Revolution
. PART 2. Key Technology for 4" Industrial Revolution

|:| PART 3. Artificial Intelligence (Al) Trends

|:I Annex. New Technology Issue on Standards



||— Intelligent

Top 10 Strategic Technology @ o

Tr en d S f O r 2 O 17 Apﬁ‘:i::h.?:e&l-:::il;c;ed Intelligent Apps Intelligent Things

Digital

. Al and Advanced Machine Learning

. Intelligent Apps

. Intelligent Things @

. Virtual and Augmented Reality _ S -
Digital Twin seigrnanton Huatity el tuine Dietributed Ledgers

Mesh

. Blockchain and Distributed Ledgers

. Conversational Systems
. MASA (Mesh App and Service Architecture)
. Digital Technology Platforms

10. Adaptive Security Architecture TR ke Theeen T YERSYT

© 0 NO O b~ WDNPF

Source> http://www.g



Top 10 Strategic
Technology Trends »—@

Top 10 Strategic Technology for 2018
Trends for 2018
1. Al Foundation st bt
2. Intelligent Apps and Analytics % “’
3. |nte|||gent Th|ngs I Al Foundations Ir::gigigfy?i[;zs Intelligent Things
4. Digital Twin Digital
5. Cloud to the Edge <> o ]
\ 52
6. Conversational Platforms Dis cwgh\:';ge c#. @
7. Immersive Experience et e
8. Blockchain Mesh
9. Event Driven

10. Continuous Adaptive Risk and Trust

Source>https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-;
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Transforming the nature of work and the r
structure of the workplace using Al

To deliver advanced, analytics, intelligent
processes and new user experlences

K4l 7




Naturally interacting physical things that will
deliver interconnected capabillities
among IOT connected systems
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A i s

Information processing and content collection and
delivery are placed closer to the sources to fix high
WAN costs and unacceptable latency




N

Systems that can take and respond to human
\ commands in natural language, shifting the
burden of translation from humans to machines




7 IMMERSIVE EXPERINCE _— H‘Q

The confluence of artificial, virtual, and mixed \.
reality that changes the way that people
perceive their world

" *



s Distributed ledger technology that injects trust into
untrusted environments, resulting in the disruption
of the need for a central regulatory authority

\ BLOCKCHAINV




The exploitation of new digifél business
moments by both technology and people In

order to create and architecture optimized for
agility, resiliency, extensibility, lower cost of
change, open-ended design and scale
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A dynamic approach to risk and security that
will enable real-time, risk-and trust-based
decision making with adaptive responses
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1. Leading Core Technolog




2. Leading Infra Technologies




3. Leading Service Technologies




4. Leading Technologies Paradigm




Internet of Things (loT)

The connected things will reach 20.8 billion by 2020. In 2016,
5.5 million new things will get connected every day (Gartner)







Artificial Intelligence (Al)

Software Technology for the human like intelligence
(Learning, Inference, Recognition, Understanding)

Data & Knowledge Intelligent
(Language, Vision, Sense ...) > Computer/Machine
AN E 0] /€|l {2 Visual earming.  Linguistic e

.....
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.l J;LMQM‘”T Intelligence( Intelligen jjintelligence

L e
Brain Compliting i
» o (Cognitive Computing)
B Goodl i
I MATCH 2 ! i
70 AlphaGo vs Lee Sedol

- AlphaGO Lee Se-dol i
== 1202 CPUs, 176 GPUs, 1 Human Brain, . *5_{_@} AlphaGo  Lee Sedol §
100+ Scientists. 1 Coffee. |1 L s A o
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.dreamstime.com/royalty-free-stock-photos-computer-brain-computing-concept-image22829908&ei=uFNtVbbiLKKwmwWwnoHoCg&bvm=bv.94455598,d.dGY&psig=AFQjCNH7heIUoMQY3dcFQd_wBnDXJEt07w&ust=1433314589118244
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.dreamstime.com/royalty-free-stock-photos-computer-brain-computing-concept-image22829908&ei=uFNtVbbiLKKwmwWwnoHoCg&bvm=bv.94455598,d.dGY&psig=AFQjCNH7heIUoMQY3dcFQd_wBnDXJEt07w&ust=1433314589118244

Artificial Intelligence (Al)

Future of Artificial Intelligence with Deep Learning and
Neuromorphic Chip

Big Data (Deep) Learning Realtime Control
(Cloud Computing) (Neuromorphic Chips)
™ Google DeepMind = Unprecedented scale

This & 1chip is the

1 million

MASTERING THE
WITH DEEP NEURAL NETWORKS
AND TREE SEARCH

* Neuromorphic Chips
Microprocessors configured more like brains than traditional chips could
soon make computers far more astute about what's going on around them.
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Inconvenient Truth
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Smartphone Shipments
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ARPU (blended)

Average Revenue Per User (7} 2| X} &t O =)
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Mobile Data Traffic
(loT) mmm e

| Analyst
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SINGULARITY



The day computers exceed
the human brain
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Transistors )

Number of human brain cells
(No. of transistors)

human brain
cells In 2018

2010 2018



Transistors )

Number of human brain cells
(No. of transistors)

Bason™
guadrillion

30bn

3bn

asssss m=mssss =sm NUMan brain

2010 2018 2040




Birth of Super-Intelligence




i 10es

Population

2010 7.5B (2017) 2040



loT (Internet ofThings) )I
O

1tri|lion 100 things

per person (203s)

per person : |
(2010) |
l
13bn 50bn Population 10b N @

2010 2020 2035

' . .
Note: Created by SOZEERK

Corp. based on data by Cisco
IBSG, 2011
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Big DATA

Big data will become a key basis of competition, underpinning new
waves of productivity growth, innovation, and consumer surplus

with
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DATA MANAGEMENT

Acquisition, Storing, Processing, ...

DATA ANALYTICS

Mining, Social Analysis, Visualization, ...
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HOME CHINA WORLD BUSINESS LIFESTYLE CULTURE TRAVEL SPORTS OPINION REGIC
Business Macro Companies Industries Technology Motoring China Data Fin
* Home / Business / Industries

China aims high in big data industry

xml Udaled:201?1; R - f vin +

BEIJING - China aims to more than triple the scale of its big data industry by 2020 in a bid to
foster new economic drivers, according to a government plan released Tuesday.

The country's big data industry should increase its annual sales to 1 trillion yuan ($145 billion)
by 2020 from an estimated 280 billion yuan in 2015, said the plan released by the Ministry of
Industry and Information Technology (MIIT).

The government is targeting a compound annual growth rate of around 30 percent for the
industry's sales in 2016-2020, according to the plan.

It also set goals to create 10 world-leading big data companies by 2020 and establish 10-15
experimental zones to speed up the industry's development.
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(Big) DATA Industry
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The 4% Industrial Revolution & Maker

Movement
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Open Hardware
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Maker Faire










VIDEO CLIP for Open Source HW example



https://www.youtube.com/watch?v=kfzqUsGMHE0

__.OPEN SOURCE REVOL UTION
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's view for future technology



The 3"d Wave

| Hyper Connectivity, Super Intellige
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History of Al

Al as search Perceptron

Golden Age (1965~1974)

Backpropagation

Convolutional neural
networks

Ma
Boom up (80-87)

Expert System Al Winter
1980 1990

Clustering algorithms
and decision trees

Rules-based systems

Neural Network ?
Stop Investment

1970 1980
Long short-term
memory

Deep leaming
The 4th

W3C Semantic Web ('03~) Industrial
Revolution
Challenging (94-10)

Searching to Leamning Watson

2010 AlphaGo

Source> Wikipedia & IBM'’s developerWorks, June 2017
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How to realize Al ?

Intelligence vs. Expression

HOWTO

CREATE

A

RAY KURZWEIL



RDF (Resource Description Framework)

GRDDL (Gleaning Resource Descriptions from Dialects of Languages)

POWDER (Protocol for Web Description Resources)

\ ! / ~ = Semantic Web

RDF(@), GRDDL, POWDER, Linked Data, ...

L'n sl 1 e ~ ) - ~
leaslible approacnes

~ > NNnce o ~ K
W3C provides some

Raw Data Now (Tim Bernes Lee):

https://www.ted.com/talks/tim berners lee the year open data went world

wide



https://www.ted.com/talks/tim_berners_lee_the_year_open_data_went_worldwide

Recent revolution & emerging technology

Make It possible Al again !




ARTIFICIAL
INTELLIGENCE
| MACHINE
f~ LEARNING
— DEEP
i LEARNING

1950's 1960's 1970's 1980 1990's 2000s 2010’

Since an early flush of optimism in the 1950%, smaller subsets of artificial intelligence - first machine learning, then
deep leaming, a subset of machine learning - have created ever larger disruptions.

https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



Need to be considered seriously






Google's Go-playing Al still undefeated
with V|ctory over world number one..

ttp://www.theguardian.com/:







... and are betting the farm on Al

“Al would be the ultimate version of
Google"” - Larry Page [2000]

“We will move from a ‘Mobile First' to
an ‘Al First' world” - Larry Page [2016]

“Artificial intelligence would be the ultimate version of Google...
would understand exactly what you wanted, and it would give you the right thing

Larry Page, CEO of Geogle
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Articial Intelligence Is like summoning the Demon

— \ y =) + T o ~
Elon Viusk, CEO ot l'esla
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. Elon Musk @
@elonmusk \ Follow ) ~

If you're not concerned about Al safety, you
should be. Vastly more risk than North Korea.

Does Al be Regulated?

THE MA
WILL WIN

m




IXepublic.

Top 10 Al failures of 2016

some of the biggest examples

1. Al buirlt to predict future crime was racist

Non-player characters In a video game crafted weapons beyond creator”™s
o] -8
- RODOT INnjurea a cnild

Fatality In leslia AUTopriot moae

(00

S

O. MICrOSOTU S Cnhatoot lay utters racist, sexist, NomopnopiCc ShUrs
0. Al—juaged beauty contest IS racist

/. POKemon GO Keeps game-players In wnite nergnoornoods

o- GOOgieE S Al, AIPNAGO, 10SES gamne 4 OF GO 1o Lee sSedos

J. Chinese Tacial recognition study prediCts convicts but shows DIas
10. Insurance company uses Facepbook data TOo Issue rates, Snows DIas

source= https://www.techrepublic.com/article/top-10-ai-tallures-0i-20.16/



Microsoft forced to apologize after epic chatbot fall

. March 2016, https://blogs.microsott.com,/blog/2016/05/25/learning-~tays-introduction/

Tweets Tweets & replies Photos & videos

: Tay Tweets = Tayand

& hellooooooo w & ridi!

] Tay Tweets ol hrs
*"_ ¢ u soon humans need sleep now so many conversations today thx @

BLULE S ens
) " Tay Twaets @ Tayandou - 17 brs
| . o SOmany new beginnings #lunareclipse.. ¥

Although we had prepared for many
types of abuses of the system, we
had made a critical oversight for
this specific attack.

As a result, Tay tweeted wildly
inappropriate and reprehensible
words and 1mages.

« 249 O/ MAVE B0l A TR FX/K SO S 2 B2 R



What could be the Key point in Al ?

Availability vs. Responsibility

ltal), Froduct/ Service
Luigene, Xequiation o Law. (%)

txpected Level



VIDEO CLIP for Artificial Intelligence

JTC 1 Plenary 2017

GLOBAL ]
l BUSINESS
iTN on Facebook, YouTube, Weibo, Wechat, Tumblr and Google+. For more news, download CGTN APF, and follow ®@CGTNOici:



https://drive.google.com/open?id=0B75vPB9iMrhGTjJieTZLdlZRemM

STANDAKS rerspectives

Whny do we need Al standaras?



ISO/IEC JTC 1 N 365
Date: 988-12-1

£ SACMARH - T -

ISO/IEC JTC 1 ISO/NEC JTC 1 N 365

INFORMATION TECHNOLOGY
Secretariat: USA (ANSI)

Proposal for a New Work ltem: Terminology related to
Artificial Intelligence and Expert Systems (new part of
ISO 2382).

SOURCE: SC 1
PROPOSAL FOR A NEW WORK ITEM

date of presentation of proposal proposer
1988-09-19 N. RIBOULET

secretariat  yonoR Iso/iec JTC 1/8C 1
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The Area of Standardization

® Domains

® Software engineering ETlCS

# Performance
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® Security 4
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2017 Survey on Al (ISO/NEC JTC 1)

Urgent area of Standardization

50%
5004
I B e 1. Interoperabilit
o 4000 42% 42% 42% oo 33% p y
2. Domalins
Ao 25% 25% 25% _
3. Security
17% 17%
20% | 4. Safety
, I l 5. Ethics
10% '
0% o

Inter Domai Secur Safet Ethic Usabi Risk Metri Perfo Priva Softw Trace Doma
opera ns ity y 5 lity Analy cs rmanc cy are abili ns
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Top 15 Priority Technologies

for future ICT standards

by ISO/IEC JTC 1 (2017-2018)



Top 15 Priority Technologies for future ICT standards

1. Smart Car

2. Autonomous Systems
3. Robotics

4. Connected Car

5. Digital Twin

6. Autonomous Vehicles




Top 15 Priority Technologies for future ICT standards

1. Smart Car

Smart car is an automobile with advanced electronics.
Microprocessors have been used in car engines since the
late 1960s and have steadily increased in usage throughout
the engine and drivetrain to improve stability, braking and
general comfort.

The 1990s brought enhancements such as GPS navigation,
reverse sensing systems and night vision (able to visualize
animals and people beyond normal human range). The
2000s added assisted parking, Web and e-mail access, voice
control, smart card activation instead of keys and systems
that keep the vehicle a safe distance from cars and objects in
its path. Of course, the ultimate smart car is the one that
drives itself



Top 15 Priority Technologies for future ICT standards

2. Connected Car

A connected car is a car that is equipped with
Internet access, and usually also with a wireless
local area network. This allows the car to share
Internet access with other devices both inside as
well as outside the vehicle. Often, the car is also
outfitted with special technologies that tap into the
internet or wireless LAN and provide additional
benefits to the driver.

GONNECTED
CAR




An autonomous vehicle is one that can drive itself from a starting point to a
predetermined destination in “autopilot” mode using various in-vehicle
technologies and sensors, including adaptive cruise control, active steering
(steer by wire), anti-lock braking systems (brake by wire), GPS navigation

technology, lasers and radar.




Autonomous systems must be capable of planning and
executing complex functions as intended, with limited human
intervention, operating in uncertain and unstructured physical
and/or information environments, and managing unexpected

external or internal events, e.g., faults.
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5. Robotics e PR

Robotics is an interdisciplinary branch of
engineering and science that includes mechanical
engineering, electrical engineering, computer
science, and others.

Robotics deals with the design, construction,
operation, and use of robots, as well as computer
systems for their control, sensory feedback, and
Information processing.




Digital twin refers to a digital replica of physical assets,
processes and systems that can be used for various purposes.
The digital representation provides both the elements and the
dynamics of how an Internet of Things device operates and lives

@ Digital Twins
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7. Quantum Computing e R

Quantum computing is computing using quantum-
mechanical phenomena, such as superposition
and entanglement. A quantum computer is a device
that performs quantum computing. They are different
from binary digital electronic computers based on
transistors. Whereas common digital computing
requires that the data be encoded into binary digits
(bits), each of which is always in one of two definite
states (O or 1), qguantum computation uses quantum
bits(cubits), which can be in superpositions of
states.



https://youtu.be/JhHMJCUmq28
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Augmented Data Discovery allows your business to go beyond data monitoring
and helps users discover the more subtle yet crucial factors that affect
business success. It identifies hidden issues and patterns within the data so the
organization can address challenges, capitalize on competltlve and market

advantages and plan for the future with more c¢

What's Next for Data and BI:
Augmented Analytics
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9. Virtual Assistance TeP PR

A virtual assistant is a software agent that can perform tasks or services for an
individual. Sometimes the term IS used to refer to virtual assistants
generally or specifically those accessed by online chat (or in some cases online chat
programs that are for entertainment and not useful purposes).
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10. Brain-Computer Interface TP RS g

Brain—computer interface (BCl), sometimes called a neural-control interface (NCI),
mind-machine interface (MMI), direct neural interface (DNI), or brain—machine
interface (BMI), is a direct communication pathway between an enhanced or
wired brain and an external device. BCI differs from neuromodulation in that it
allows for bidirectional information flow. BCIs are often directed at researching,
mapping, assisting, augmenting, or repairing human cognitive or sensory-motor
functions.
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11. 4D Printing TP PR

4-dimensional printing (4D printing; also known as 4D bioprinting, active origami,
or shape-morphing systems,) uses the same techniques of 3D printing through
computer programmed deposition of material in successive layers to create a
three-dimensional object. However, 4D printing adds the dimension of
transformation over time.
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12. Cognitive Computing Top PSR

Cognitive computing (CC) describes technology platforms that, broadly
speaking, are based on the scientific disciplines of artificial intelligence and
signal processing. These platforms encompass machine learning, reasoning,
natural language processing, speech recognition and vision (object recognition),

human—computer interaction, dialog and narrative generation, among other
technologies.

Cognitive Computing Framework

; q Saved lives
Structured data Machine lgarnmg Answers ] Engaged customers
Unstructured data Analytics Recommendations Ravanus
Audio Search Patterns ;

Security
Images/Video Visualization Predictions p,,_.,d,mizly

eltc. Reduced risks
Caost savings




An unmanned aerial vehicle (UAV), commonly known as a drone, is an aircraft
without a human pilot aboard. UAVs are a component of an unmanned aircraft

system (UAS); which includes a UAV, a ground-based controller, and a system of
communications between the two.
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The Smart Workplace is a concept powered by IoT technologies and solutions

and is composed of smart workforce, intelligent environments, and smart
components.




Neuromorphic engineering, also known as neuromorphic computing, The concept
developed by Carver Mead, in the late 1980s, is describing the use of very-
large-scale integration (VLSI) systems containing electronic analog circuits

.f,_ ,jl NEUROMORPHIC
o' COMPUTING CHIP




“for 4th Industrial Revolution”

Some Considerations...
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Thank You

Professor Sam Oh Dr. Seungyun Lee
Sungkyunkwan University ETRI
<samoh21@gmail.com> <syl@etri.re.kr>
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