From World Technology Trends

to Challenges for Thailand
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Kovogoaligy

Sensors

Wearable Devices
Brain-Computer Interface
Virtual Reality
Augmented Reality

Social Media
Messaging Apps
Cloud computing

LIFI
5@G, Super WIFI

Internet of Things
Big Data Analytics

Artificial Intelligence

Smart machines
Drones
Cyber Warfare

Crowd Capitalization
Block-chain
Cryptocurrency
Mobile payments
Sharing Economy

Supercapacitor
Lithium Battery
Graphene

High efficiency PV
Electric Vehicle

3D Printing & Scanning
Additive Manufacturing

Industry 4.0

Factory of the Future

Virtual Factory

High Precision
Manufacturing

Robotic Automation

Zero Defect

Industrial Internet

High-Throughput Sequencing
Aeroponic
Food Computer

Smart City
Smart Grid

5@G, Super WIFI
LiFi
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Emerging Technology Hype Cycle
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@ Cryptocurrencies
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Micro Data Centers @
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Software-Defined Security @
Neurcbusiness .I
Citizen Data Science @
Biochips .
IoT Platform @
Connected Home @
Affective Computing @
Smart Robots @
3D Bioprinting Systems .'
-

. Consumer 3D Printing
@ Natural-Language Question Answering

@ Hybrid Cloud Computing
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B Volumetric Displays @@
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Global Trends in AgroTechnology

Grow organic vegetables using aeroponic
with computer controlled climate.

Food computer developed

at MIT Media lab.
Dr. Caleb harper

http://openag.media.mit.edu/the-move-towards-

Source: manufacturing/
http://gizmodo.com/the-high-tech-farms-where-our-future-food-will-

grow-in-1687747888
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Future Sustainable Urban Living

Vertical organic farming with
small amount of water.

Safe and smart city with
clean environment.
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New world record set for cheapest solar power

* At 2.99 US cents per kilowatt-

hour, solar developers in Dubai
have set afor the
world's cheapest solar power.
* Yep, you read that right — the
historically oil-rich United Arab

Emirates now leads the world in
affordable solar power!

| * The record-low price, bid to
develop 800 megawatts of solar
projects in the region, is 15%
lower than the previous world
record set by Mexico last month.

Source:
https://www.climatecouncil.org.au/new-world-record-set-for-cheapest-solar-power
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http://www.bloomberg.com/news/articles/2016-05-03/solar-developers-undercut-coal-with-another-record-set-in-dubai

The Fourth Industrial Revolution — Industry 4.0

pelectronics

’ 3rd

Drivers
Quality of life

Engineering Sciences

|

---------

Mobility

Smart

Electronic Automation

Automation

Industrialization
Power generation
Mechanical automation s

http://embedded-computing.com/white-papers/white-0-challenges-solutions-storage-devices/
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Industry 4.0

i

Robot HMI
Industry 40

Control

System Sensor

Monitoring

Instrument Tool

http://embedded-computing.com/white-papers/white-0-challenges-solutions-storage-devices/
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Connected Supply Chain

*Slock lvels  « Transtt socks
» Expration time . Fadums

Supplier Raw Material Shipped Finished Good Transit
Production Phases Ot Stocks Stocks Customers

Information Flow

|OT can also be used for

* Shop-floor Visibility

* Remote Asset Monitoring
* Proactive Maintenance

Source: “Designing for Manufacturing’s ‘Internet of Things’ “ Cognizant, June 2014
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Industrial Internet: Big Data Analytics

Delivering sharper insights to users

UL
rere

Ingest massive
volumes of
data - with

parallelization

Source: “Big Data Analytics for the Industrial Internet of Things” (Shyam V Nath, GE), Slideshare

Bring analytics to Elastically

data - and vice execute on

versa large-scale
requirements

Various data sources

Enterprise (operational and business) Data,
Industrial Data & External Data

A

Innovative
analytics
models
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Different
“Views" of
Aircraft - as
collection of
Sensors
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HealthCare

Remote monitoring of Patients,
e.g. pregnant ladies with
gestational diabetes in a town
with no doctors.

Glucose level can alter|blood
pressure.

Monitoring of blood pressure
via wearable that can be
transmitted to health care
monitoring facility that can
route the nearest ambulance. S
(Ubert!l) o fieponis

Hospital / doctor is ready for
the patient by the time patient
arrives.

Ref: http://medianetwork.oracle.com/video/player/3597777548001
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Smarter Transportation
Infrastructure
B Smart Bridge

“Dispatch...snow plow”

“Sending...vehicle detour”

Snow storm compromises

safety of smart bridge

"Snow plow approaching bridge”

L
\
.
]
,
.\
]
]
)
.
\
A
Automated safely respofise
’

‘."‘ ‘ “Send waming actions”
: - ‘ I
o
>” freescale
© NSTDA 2016
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Automated vehicle response

Gateway communicates with The Cloud

wudldumalulagvadlan nuAMUIIMIEvBIUsEWALNg

nIANA neerumna

& gq%’n 15



Smarter Grid and Homes

Storm Tracker

aludows

http://www.oracle.com/us/solutions/internetofthings/overview/index.html?ssSourceSiteld=ocomtr
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The Sharing Economy
S335 billion: the potential value of the
five main sharing economy sectors by 2025

The sharing economy life-cycle

Decline
Niche Breakthrough Normalised Maiture or rebirth

Carramtal OV rantal

Music
and widao
greaming

Pmr-m-pds;tsf
Paer-to-paer Onlina  ACCOMMOGELON
lendingand ~ Staffing

orowdfunding Sounca: PwC analysls
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Top 10 Strategic Technology Trends 2016

Digital Business Algorithmic Business

#Top10TechTrends
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Top 10 Strategic Technology Trends 2016

DIGITAL MESH SMART MACHINES

Device Mesh Information of Everything

Ambient User Experience Advanced Machine Learning

3D Printing Materials Autonomous Agents & Things

Adaptive Security Architecture Mesh App & Service Architecture

Advanced Systems Architecture loT Architecture & Platforms

NEW IT REALITY
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Top 10 Strategic Technology Trends 2016 Gartner

The Device Mesh Is Dynamic and Pervasive

ﬂ/ At Work \oio

At Home In the Car

, Heterogeneity Rules
@ Loss of Control is Reality

Manage Content not Device

Atthe Game T Think Personal Clouds Customer

& Dynamic Mesh
\ils P - |

At the Bar/
Restaurant Away From

\ % / Home

Consumer Retail

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Ambient User Experience

App Design Focus Shifts to the Mesh

Multiple

47 Devices \

Ensemble
Flows

Responsive
Devices

Contextual Apps
& Services
Personal Personalized for Each Sensored
Cloud Task and Behavior Spaces

Across the Dynamic
Device Mesh

Expanded

Sgsit::gs I/O Channels
Wy, Wireless /

Ubiquity

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

3D Printing Materials
Advanced Materials Create High-Value Innovation Opportunities

Calcium Phosphate

\ Graphene Conductive Ink

Advanced Nickel Alloys
Glass

Electronics
Food Bioinks

Pharmaceuticals Carbon Fiber
Kevlar Fiberglass

Next Stop: Simultaneous Printing With Multiple Materials

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016 M

3D Printing in Life Sciences

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

3D Printing Materials

3D Printing and Assembling Entire Products

hr

First Test

-

7
: - N -
N ”’k *»

Copyrighted materials from Gartner

© NSTDA 2016 wudldumalulagvadlan nuAMUIIMIEvBIUsEWALNg

so £ 9 E e lal=h 24
www.nstda.or.th V3IFNG noouuAna N

DA



Top 10 Strategic Technology Trends 2016

DIGITAL MESH SMART MACHINES

Device Mesh Information of Everything

Ambient User Experience Advanced Machine Learning

3D Printing Materials Autonomous Agents & Things

Adaptive Security Architecture Mesh App & Service Architecture

Advanced Systems Architecture loT Architecture & Platforms

NEW IT REALITY
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Top 10 Strategic Technology Trends 2016

The Information Architecture Challenge

What do you store?

Where do you store it?

How is it replicated?
What do you delete?
What do you summarize?

What is open to others?
What do you do with it?

Copyrighted materials from Gartner

10 TB
Generated

25 GB
Stored
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Top 10 Strategic Technology Trends 2016

Dynamic Ontologies and Information Graphs

Go Sle ' Knowledge Graphs

Knowledge Graph  / Facts to Answers

T o~
= Ty

Social Graphs

People at the Center

Q Palantir

@ Autonomy mvia

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Advanced Machine Learning

Smart Machines Enabled By Machine Learning

Reflect a Well-
Scoped Purpose
Deal With o Appear to
Complexity 7 0 Understand
I’ \\
+  Machine

I . \
Actively i Learn Ing ! Passively
Adapt “ Generates l' Learn

“\ Novelty J

S < ' 4
Act “w ...~ Make Probabilistic
Autonomously Predictions

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

N =\ i 5
PNFE BN IS Em VWAl § 388 804G
TR A TR e A KA,

Deep Neural Networks Redefine the Path to Classification
and Semantics

Massive:

— Big data

— 81to 30 layers

— Cells in the 10,000s
— 1,000 weights per cell

Model
Statistics

Classification, generalization
and abstraction

Enabled by new system architecture

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Autonomous Agents & Things

A Spectrum of Autonomous Smart Machines

Physical
Intelligent Sensors Robots
Smart Appliances Drones
Smart Tools (stethoscope) Driverless Vehicles
Unobtrusive Obvious
Translation & Speech to Text Virtual Customer Assistants
Smart Security & Operations Virtual Personal Assistants
Smart Enterprise Apps Smart Advisors
Virtual

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Autonomous Agents & Things

Virtual Personal Assistants: Smart Advisors:
1. Context (Intimacy) 1. Content (Expert)
2. Content 2. Context
& creativevirtual
> s on The science of conversation™

Virtual Customer Assistants IEHWATSON

-

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Autonomous Agents & Things

Autonomous Vehicles

Today Tomorrow

Specialized and Controlled Semiautonomy General-Purpose and Public
Environments Bridges the Gap Environments

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Autonomous Agents & Things

Robots and Drones

Tomorrow

Specialized and General-Purpose and
Controlled Environments Public Environments

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Autonomous Agents & Things

The Smart Autonomous and Invisible User Experience

Personal Assistants as
Intermediaries

Siri 7 Cortana Google Now

... Just the Beginning!

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Adaptive Security Architecture

The Adaptive Security Architecture

Proactive Exposure
Assessment

Predict Attacks
Baseline Systems

Harden and Protect Applications

Divert Attackers
Prevent Incidents

Continuous
Monitoring

Remediate/ and Detect
Make Change Analytics Incidents

Design/Model Change Confirm
and Prioritize

Investigate/ Contain
Respond Forensics Incidents Detect

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

Advanced Systems Architecture

Field Programmable Gate Arrays

1000 -

\

Energy efficiency (MOPS/mW

R N
o :.\\-‘q;.\\;, T f
g S N > W
B FES Dbt O S

Arria 10 FPGA

5 6 7 8 4@ 10 1t 12 13 13 15 16 17 18 18 2
Processar Number (sorfed by efficiency)

Lource: ISSCC Mroceedings

BE Microsoft

Bing & Deep Learning Watson, Netezza, DataPower Gateway  Facial Recognition

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016 w

Advanced Systems Architecture

Neuromorphic Architecture
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Top 10 Strategic Technology Trends 2016

loT Architecture & Platforms

loT Architecture Impacts All Enterprise Architecture

Gateway or Cloud/ Enterprise/
Thing Smartphone "Internet" On-Premises

Plan now S bl 4B
to minimize | i | ] i
architectural debt! m o & o

User Application Data Analytics
Interface Logic and Rules

GUI, application logic, data and analytics can be placed anywhere

Copyrighted materials from Gartner
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Top 10 Strategic Technology Trends 2016

loT Architecture & Platforms

loT Platforms Promise Some Sanity to the loT Chaos
and Fragmentation

loT Solution

-------------------------------------------------------------------------------

i ------------ I-(-)I-'-:-I—a-t-f-(?[[[‘ ———————————— ., Holistic Cloud Mobile i_. Business M iC rOSOft Azu re
ORACLE

Outcomes

Iy : I

P - ! ‘

| | |

i | | oogle
¥ - :

Iy : : 3

B ~ Adg . |

|| . S | :

1 : ! & : !

v . :

| : | !

I}, syze=ssessessssssess | I

i . : |

b LT Communications! ! A
Iy ! !

1 ! |

Customers

l
: i Gateways/ b ¢ .::
¥ -T-\, Acens [ BN\ g mE (ERP, CRM,...) (MES, BMS,..) |
Pl A g re_n_g _______________ .
| sle  ole 1] ﬁ E 11 i Endpoints |
i Things i
! l l L i ]
T Y B B S S B J
Copyrighted materials from Gartner
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GoP Economic Growth of Thailand

Growth
(%)

We recognize an urgent
need to raise productivity
and innovation

14

-4 Thailand

-6 === =\World

-8

-10

-12
A ANNTONOODO AN MNSSLOMNDODO TN MNSNNOMNDODO TN NSNNONDONOEHANNSNNONOOO NS
OQOOOOOOOORNSNKNNENNNANNANNNANMNMNOONOONVONNNWNVOOTOOOOOOOOOOOOOOOOOODOOOOO AddAdAdA Y
Lo B o B B O O O O O O O O O O O O O O O O R O O O O O o o o o o B o B o B o B o I o B o IR o N @\ @\ I o\ e NI o NI o N o\ I o N\ I o\ I o\ I o\ I o\ I o\ I o\l o\ |

Out Lost Decade

Sensitive to global crises
Our Two Golden Decades =  Natural and Man-made disasters

7-12 % growth per year = Lack of innovation, research &
development

Source: NSTDA, with data from http://api.worldbank.org/v2/en/indicator/ny.gdp.mktp.kd.zg?downloadformat=excel
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Research and

GNI per Capita USS

Innovation
Incentives A
!—hgh- and Govcla(rr;ment Open Data
income 20,000 Markets Big Data Analytics
Best use of
Biodiversity
12,745 s\ \al L |
Sl 2:9aUS:INA INgYUDINKAL
- Upper- 10,000 middle-income trap
~ Middle laogvls?
| income 5,200
|
|
I Al 11 [ S Ay A N . (il W
Lower-
Middle Tech Infrastructure
incomefy Sluggish Justice System High Cost of logistic
| Corruption |, Low Productivity

Poor Quality of Education
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Thailand 4.0 : Transformation

* Food, Agriculture and e AgriTech
Bio Technology * FoodTech
e Health, Wellness and . e
/ . . HealthTech Fall within scoph
Biomedical Technology ;
o)
 Smart Devices, Robotics ¢ RobotTech
and Mechatronics Digital
e FinTech Manufacturing
* Digital, 10T and e EdTech Platform
Embedded Technology « eMarketplace
« eCommerce and
* Service enhancement
* DesignTech Smart City
: Platform
Lifestyle Business

* Creative, Culture and o |i
\ High-Value Services e TravelTech

/
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Relevance for the
advancement of knowledge

High

Low

Modified Stokes Diagram

Pure Use-inspired
Basic Research Basic Research
(Bohr) (Pasteur)
Empirical, less Pure
useful Applied Research
(Merlin) (Edison)

Vision-inspired

Basic Research
(CKTS, 2013)

Low use Known use

New use

Relevance for applications

http://www.wtec.org/NBIC2/Docs/FinalReport/Pdf-secured/01-NBIC2-FinalReport-WTECversion--web.pdf
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Graduate
School

College &
Vocational
School

Vertical Integration: Across Levels

Knowledge

Science | Technology/
Engineering

Horizontal Integration: Across Disciplines

Figure 8.1 Schematic highlighting the axes of integration required for maximal success in the
convergence of technology and knowledge to further education (courtesy of Robert Chang).

Sciences

http://www.wtec.org/NBIC2/
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Seoul University

/- Intelligent Vehicle Platform Center
/- Center for Convergence Research on Robotics

\- Center for Interactive Media Artand Technology

\- Game Convergence Media l-}éseur(h Center

* Humanity and Technology Center

- Public Data Researchi Center
A ™

Institute of ¥ e —" Institute of
Transdisciplinary' S e AR _ Nano y/

v Studies 'S v‘ionvergence /

. Q‘am-sio Comvergence ResearchCenter
.» Energy Semiconductor Research Center

'« Center for Nanomolecular Imaging and DDD Innovation
\\ « Nano Primo-Research Center
LB CRG A L - Emergence Center for Personalized Food-Medicine Therapy System

Bio ' X(- Center for Medicak-IT Convergence Technology Research

) Convergence 44 \-Nanolmaginqand Therapy Research Center
» CO, Recycling Research Center

= Medicinal Natural Compounxl Nano Convergence
Research Center

http://www.wtec.org/NBIC2/

\
Figure 8.16 Diagram illustrating the concept of AICT (courtesy of Y. E. Pak).
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