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Discussion questions

1. How is technology innovation shaping the future of work, and what might be some potential consequences
for the global workforce?

2. In what ways can technology innovation exacerbate social inequalities, and how can societies work to
ensure benefits are more evenly distributed?

3. What ethical considerations should be taken into account when developing new technologies, especially
those that could have significant impacts on privacy and personal freedoms?

4. How do emerging technologies, like artificial intelligence and machine learning, challenge existing
regulatory frameworks, and what changes might be necessary to keep up?

5. What role should governments play in fostering technology innovation, and should there be limits to state
involvement?

6. Can technology innovation be environmentally sustainable, and what are some examples of technologies
that balance progress with ecological responsibility?

7. How is technology innovation influencing education and learning, and what might be the long-term impacts
on human cognitive abilities?

8. What are the implications of technology innovation for healthcare, and how can it improve or complicate
patient care?

9. How does the rapid pace of technology innovation impact cultural and societal norms, and are there ways
to mitigate potential cultural disruptions?

10. What measures can be implemented to protect consumers from the potential risks associated with new
technologies, such as data breaches or the loss of jobs to automation?
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Video

o [ URWHZE]Y 40 kP EIAREREOR, T InEaE /1]
https://www.bilibili.com/video/BV18r4y1L76p/?share source=copy web

. [HEEE, FREEE? ] |
https://www.bilibili.com/video/BV1Z34ylj7mm/?share _source=copy_web

o [HEM20MHES ATMZFIEL 20 Most Amazing Architecture in China 3 F
&1 https://www.bilibili.com/video/BV1Ex411Q7gl1/?share_source=copy_web

- [WMAT: @5Umidsk, SHasdEiR]
https://www.bilibili.com/video/BV1kz4ylR71a/?share_source= copy Web

. kg%%%&ﬁ@jﬁ (FORZBE D) RIS IR F 1 e bl ) 7 e 2t KH) R
I,

https://www.bilibili.com/video/BV1cj411h79K/?share_source=copy_web

o [HARBIF AT 2 RHARBIH? ] |
https://www.bilibili.com/video/BV1RK4y1j7LR/?share source=copy web

o LARENERHRERAGH? ]
https://www.bilibili.com/video/BV1Lc411D7DV/?share_source=copy_web

o [Ny DABARGUH AR A BRI 2 2% )
https://www.bilibili.com/video/BV1aA411z70C/?share_source=copy_web
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Teaching in NTU

« Bachelor : Al in Accounting and Finance
AR S rP G R H N T

« Master : Al and Big Data in Business
NN €

« Master : Al with Advanced Predictive Techniques in
Finance

Bt < R PN B BN L A
« Master of Science in Business Analytics (July 2020)
f M AT (2020467 A)
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16 Types of
Technology Platforms

Computin . Database
F'Iat::c:rmag Operating Pl t::lv Platforms
Systems Web AHOrmS
Platforms
Application
Platforms
Content Security
Management Internet of Management
System Things System
Platforms
Analytics Platforms Platforms

Platforms Media

Platforms

Storage

Robotic Mobile Gaming Platforms

Platforms Platforms Platforms
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Radical
innovation

It changes the circumstances
of a brand, whether in terms
of market or of business
dynamics.

Types of Innovation

Incremental
innovation

It adds new features to a
product, brand, or
production methods
without promoting a very
drastic change.
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innovation

It follows the market more
than a specific brand. It's a
scalable change that
reachs many people at the
same time.
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Industrial
Internet

Al
Digital
) -

=@

Cybersecurity
aD

printing

Robaotics

Advanced
materials

Metaverse
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Economic
Growth and
Competitiveness

Sustainable
Development

Technology
Innovation

| User
Empowerment
.;;;‘ and Engagement

<[

Enhanced
Efficiency and
Productivity

Scientific and
Technological
Advancement

Improved
Quality of Life

Addressing
Societal
Challenges
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World-Wide Web

3D Printing

Mobile Technology and
Smartphones

Renewable Energy
Technologies

8 Best Examples
of Technology

Biotechnology and
Genetic Engineering

Cloud Computing Innovation

Walnternet of Things
(loT)Imart

Artificial Intelligence (Al)

HeH
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TREw TS EH

Engineering design and innovation
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Industrial Design Center of Shanghai University of Engineering Science and Shanghai development
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design-driven innovation
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Tl CERER

Introduction of the Industrial Design Center of Shanghai Univers
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Systems
Thinking

Design
Innovation
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Ask

* What's the
blem?

Create
* Make it!\

e Try it out. =

/

HeH
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Froblem Freliminary  Preliminary
|dentification ldeas Design

IDEATION
Servicing
Madeling Financing
Deasign Marketing
Analysis IMPLEMENTATION Producing
Design Planning
Visualization Qocumenting

3-D Model
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Engineering
design

Visualisations Pedagogical

and content
representations knowledge

Design

- .
7 innovation
-~
-~
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Ask:
Identify
the need &
constraints

Improve:

Research

Redesign
3 the problem

as needed

% DESIGN PROCESS (&

evaluate _
yossible

nrototype F |
[ VP solutions

Plan:
Select a
promising
solution

Create:
Build a
prototype
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ENGINEERING DESIGN
PROCESS

— Commissioning ensures that a system or facility
Is designed, installed, and tested to meet the
required specifications and performance
criteria.

Calibration is the
process of verifying
and adjusting the

i CALlBRATlON ) accuracy of
measuring
equipmeant or

instruments

OPERATIONS &
MAINTENANCE

—a Qperations and maintenance involve
the ongoing management and
upkeep of systems, facilities, and
equipment

lotusworks
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« Artificial Intelligence

* Robotic Process Automation

« Natural Language Processing

* Block Chalin

* Augmented Reality and Virtual Reality
* Cloud Computing

&
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Innovation

.

Artificial Intelligence

,
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Innovation - What Is 1t?

* Innovation Is the introduction of new ideas,
goods, services, and practices which are
Intended to be useful.

&
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Bill Ford on Innovation

 “..If we want to succeed as a company —
and as an industry — we must drive

INnnovation into everything we do: into
technology, into safety, into design and
Into real-world solutions for environmental
Issues, like the impact of energy usage on
our world.”
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Types of innovation

1. Product innovation

2. Process innovation

3. Marketing innovation

4. Organizational innovation
5. Business Model

&
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Portrait of a Innovative Person

* “Innovative people pay attention to their
world, see things differently, challenge
assumptions, take risks, are not afraid to
fail, and strive to generate multiple
solutions to problems. They are
passionate about creativity and seek
opportunities to innovate.”

— Everyday Creativity: Principles for Innovative Design. Dr. Larry G. Richards
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5 Tips To Help You Enhance Your Creativity

1. Open Your Mind
2. Diversify
3. Relax
4. Stop Looking For the Right Answer
5. Health Makes Wealth
by Padi Selwyn, M.A.

&
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What Is innovation?

* Innovation is the process and outcome of
creating something new, which is also of value.

* |Innovation involves the whole process from
opportunity identification, ideation or invention to
development, prototyping, production marketing
and sales, while entrepreneurship only needs to
Involve commercialization (Schumpeter).

@ NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



What Is innovation?

« Schumpeter argued that innovation comes
about through new combinations made by
an entrepreneur, resulting in

— a new product,

— a new process,

— opening of new market,

— new way of organizing the business
— new sources of supply
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Drivers for innovation

—Financial pressures
—Increased competition

—RIsing customer expectations
regarding service and quality

—Greater availablility of potentially
useful technologies

@ NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



What Is innovation?

« Gary Hamel —
— Developing new products and services
— Redefining market space
— Redrawing industry boundaries

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE




The Innovation Process

1. The work environment
2. Brainstorming
3. Divergent thinking

&
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Traits of iInnovative people

« Simply believing you're creative
— Curiosity
— Confidence
— Courage
— Constancy

* They understand the creative process
itself

&
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The 4-step Innovation Process

1. Preparation
2. Incubation
3. Inspiration
4. Verification

&
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Technology Innovation

1. Artificial Intelligence & Robotic Process
Automation & Natural Language
Processing & Block Chain

2. Augmented Reality and Virtual Reality
3. Cloud Computing
4. Block Chalin

47
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Microsoft in Al US$1billion (2019)

/ New additions to Azure Cognitive Services - Deci

/ Oracle migration to Azure Database for PostgreSQL

re Blockchain Service / g,ure SQL Database serverless
o m

etes clusters / HoloLe@n Development Edition / A
N
/' Azure SQL‘ata

nagement / Azure/

Microsoft invests $1 billion in Elon
Musk-founded OpenAl

The companies will work to build new Azure Al supercomputing technologies.

https://www.engadget.com/2019/07/22/microsoft-invests-openai-azure-supercomputing/
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AlphaZero (Dec 2018)

AlphaZero AlphaGo Zero Alphabet <
Inc. Alphabet

Multinational conglomerate company

Google

7 December 2018 18 October 2017

DeepMind <
Technologies

Computer programs company

https://deepmind.com/research/alphago/
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Al vs Human

e e

+0,c AlphaGo

TR
eSS T LT 1]

At the 2017 AlphaGo Master beat Ke Jie, the world No.1 (the
even more powerful AlphaGo Zero already existed)

AlphaZero was trained solely via "self-play" using 5,000 first-
generation to train the neural networks

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



Al vs Human G N

2011 IBM Watson competed
on Jeopard against legendary
champions Brad Rutter and
Ken Jennings winning the
first place prize of S1 million
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Will machine replace human

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



Evolution

« Steam Engine
e Car
 Computer

* |nternet

* Al, Blockchain?
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Technology Innovation

Internet of
Thing

Robotic
Process
Engineering

Technology

Innovation
Natural

Language Block Chain
Processing
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7t June 2019

A humanold robot working side by side with employees at 3 tactory In Japan. A report by UK-based research firm Oxford Econonves says about ona in three robots worldwide Is in China, which accounts for

around ane-tifth of the world's total stock. But Japan - formarly the world lsader in automation - has reduced Its active stock of robots by around 100,000 units since 2000, It says. PHOTC: FELTERS

Robots to wipe
out 20m jobs
by 2030: Study

l.ead author says Singapore, with a supportive regulatory
structure, is well-placed to benefit from new robotics

Chong Koh Ping

Technology Correspondent

2030, anew study has found.

And the displacement of jobs will
not be evenly spread around the
world. or within countries, avcord-
ing o the study published yestes-
day by Oxford Economics, a UK-

Up o 20 million manulacturing

jobswillbe lost globally to robots by

based research lizm.

Lower-skilled regions are much
more vulnerable to the joblosses, it
said after surveving seven
economies - the United States, Ger-
many, Britain, France, [apan, South
Karea and Auseralia

Since 2000, snme 1.7 mil lian man-

ing jobs have been lost o ro-
. including around 400,000 in
rope, 260.000 in the US, and
0,000 tn China.
The study noted that the rate at
which robats were replacing jubs
had been rising steadiy, with the
global stock of industrial robots
more than doubling since 2010,

“The robotics revolution is
rapidly accelerating.. The result
will eransform what robots can do
r coming decades - and their
ability to take over tasks that hu-
mians do now,” said Mr Junes Lam-
bert, associate dizrector at Oxford
Economies and alead author of the
study. He added: “The number of yo-
bats is also set to multiply rapidly.
We expect the number in wse o
reach 20 million by 2030 - about 10

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE

Om

NKumber af robals ex)
10 times the number now

[ﬁﬂ
Number af manufaciuning jois thal have already been kest

torenots since 2000 including arpand 400,000 in Furope.
260,0C0inthe US,anc 550,00C in Crina.

Numbier ofindustrial robats inw
dwarfing the rest of the worid's stock of them

times the number now.”

The study noted the centre of
gravity in the world's robot stock
has shifted towards new manufac
turers, mainky in China, Korea, and

¥ hut alsa to India, Br nd
Poland. Abuvut one in three robots
worldwide is by China, whicl ac-
counts for around one-fifth of the
world's total stock, up from just 0.1
per cent in 2000, By 2030, China
could have as many a5 14 million in-
dustrial robots, dwarfing the rest of
theworld'sstockof them.

In contrast, the combined robot
inventory of the US and Europe has
fallen to under 40 per cent of the
glabal share fram its peak of close
050 percentin 2008,

And Japan - formerly due world
leader in automation - has reduced
1ts active stock of robots by around
100,000 unies since 2000.

The study predicred thar the use
of robols in services industries
would accelerate sharply in the
next five years. This would particu-
larly affect the logistics sector but
should spread to acher industries,
including healthcare and retail.

“The implicatinns are huge. We
will se a significant boost to pro-

uelivicy and economic growthamd
some new types of job we can’t
even yet foresee.” sald Mr Lamberc.

The report predicted that a 30
per cent rise in robor installations
abuve its baseline forecast for 2030
would add US34.9 tillion (S$6.6 tril-
lion) to the global economy that
vear, equivalent to an economy
greater than the projected size of
Germany’sin that vear.

“Rut at same time business
madels will be disrupted or up-
turned and millions of existing
workers will be displaced - and the
Jmpact will affect lower-skilled and
poorer economies... most.” he cau-
tioned, “Governments, palicy
ers, business and individuals need
to think hard now about this wave
of tech-driven change and we all
need to prepare for whar amounts
toanewindustrial revolurion,”

When asleed about the impact of
rahots in Singapore, Mr 1ambert
said it was well positioned to bene-
fit from this new generation of ro-
botics as it has a modern and up-
gradeable infrastructure, asupport-
ive regulatory framework and a
strong investmenl environment.

“Those workers inSingapore that
are displaced by technology will
have to adape thelr skills to the
evolving demands of the future
economy but the government al
ready has put in place schemes to
help ta retrain workers disphced
by technelogy,” he said.

“Sirgapore also s an ageing pop-
ulation (more so than most) and re-
straints on inward migration, so ro-
bots may be particularly helpful in

keeping Lhe econamy growing.”

kehping@sphoom.sg




Evolution in Al

;'ﬂ

The Evolution of Artificial
Intelligence

The birth of Al

The term "Al" is
coined

The golden years

The first winter

Boom

The second winter

Al The implementation of Al tech

in personal computer technology
The first machine to
win a chess game against a
reigning world champion-
Garry Kasparov

Deep Blue

A question answering
computer takes $1 million for
first place playing Jeopardy!

Watson

AlphaGo VS. Lee Sedol wins
4/5 Go games

AlphaGo

56

& @ &
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Cardiologist vs Al

DIAGNOSIS DILEMMA: PERICARDITIS OR CARDIOMYOPATHY?

ARTIFICIAL INTELLIGENCE HELPS DOCTORS SEE WHAT THEY NEVER HAVE BEFORE. THE RESULT IS A
DIAGNOSTIC ACCURACY RATE THAT FAR SURPASSES WHAT CARDIOLOGISTS CAN ACHIEVE

AlINASINGLE HEARTBEAT

In the span of a single heartbeat, Al collects:
Doctors who use traditional methods Al can look at 10,000 attributes of
only look at 7 attributes of the heart x ] the heart and achieve 90% accuracy’.
'90 METRICS

and achieve 56% accuracy". nh
{nm LOCATIONS

ATTRIBUTES mm ATTRIBUTES

ACCURACY n il Y ACCURACY

http:/fsaffrontech.com/wp-content/uploads/2017/07/Healthcare-Case-Study_Final-1.pdf
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THE DAILY NEWSLETTER N s . -
- " ) e ew CIen Is

News Technology Space Physics Health Environment Mind Video | Travel Live Jobs

Home | News | Technology

Q000POHOO =

DAILY NEWS 26 November 2018

Exclusive: UK police wants Al to stop
violent crime before it happens

o g )

\ - Py
- ' /.‘ p /! | i:ﬁ

& SignIn Q Search

LATEST VIDEO FREE

We may finally know
what causes Alzheimer's- 1
and how to stop it

The truth about cheese:
The terrible costs of our 2
favourite food

Universal income study
finds money for nothing 3
won't make us work less

Opportunity Mars rover is
officially dead after 15- 4
year mission

Slime-fighting slug can
superglueenemy frogsto 5
trees for days




Augmented Virtual
Reality Reality
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Hardware Software
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Current AR Applications

 |[nstagram Stories Filters
» Pokémon Go

* 10S Measure App )
Google Search : R




What Is Virtual Reality (VR)?

 Three-dimensional, computer generated
environment which can be explored and interacted with
by a person using input devices

« Users becomes part of this virtual world or is immersed
within this environment and whilst there, is able to
manipulate objects or perform a series of actions.

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



Industries’ Usage of AR & VR

Healthcare « Education
Architecture « Military
Entertainment  Media
Sports « Rehabilitation
Business o Arts

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



3. Cloud Computing

Cloud Computing
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“A Cloudy History of Time”

First large datacenters: ENIAC, ORDVAC, ILLIAC
Many used vacuum tubes and mechanical relays
Berkeley NOW Project
. Supercomputers
... Server Farms (e.g., Oceano)

P2P Systems (90s-00s)
*Many Millions of users
*Many GB per day

1960 Honeywell =AY -

THE SUPERCOMPUTER COMPANY .‘..‘
B
¥

A 1970
Open Science Grid g” 1990
A Nl s

Data Processing Industry \ !@i
- 1968: $70 M. 1978: $3.15 Billion
Timesharing Industry (1975):
*Market Share: Honeywell 34%, IBM 15%,
«Xerox 10%, CDC 10%, DEC 10%, UNIVAC 10%
*Honeywell 6000 & 635, IBM 370/168,
Xerox 940 & Sigma 9, DEC PDP-10, UNIVAC 1108

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE



Servers

Some highly secure (e.g., financial info)
66
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Common Tools

e Amazon AWS
* Google app Engine
 Windows Azure

aimnazon
webserwcesw




4. Block Chain
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CHINA TECH

China triples US in blockchain
patent filings

Alibaba and compatriots push for domination in fast-growing field

TAKESHI HASHIMOTO and YUSHO CHO, Nikkei staff writers
NOVEMBER 21, 2019 02:01 JST
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OCT 9, 2018

Getting Married and Divorced on
the Blockchain

by O Twitter

“‘Life is not eternal and death can separate us, but the
Blockchain is forever.” - David Mondrus and Joyce Bayo on
their blockchain wedding

NANYANG TECHNOLOGICAL UNIVERSITY SINGAPORE




How Does a Blockchain Work: A Step-by-Step View

°© - & - W

A user requests A block representing The block is broadcasted
for a transaction the transaction is to all the nodes of the
created network
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All the nodes validate @ The block is added The transaction gets

the block and the to the chain verified and executed

transaction
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Why Block Chain
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Trusted Technology Security

Transaction

No single Point
Reduce Cost of Failure

Transparency

Why Blockchain Technology
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Application

Applications of Blockchains i‘"e"ipﬂﬂf
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Innovative & Leadership

LEADERSHIP PRACTICES THAT DRIVE INNOVATION

Undesitand thi Work of Devlap Whats Needed Mo
Innowvation by Leader Leve| Innavative Thinking
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Thank You
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