s, o = w University of =
FUNULATEFNIARA1HRNTIN (dFa.) o I ‘ :< :theThaichamber Y/
- - of Commerce \
N3EN3IPATHNTIN = < i
THE OFFICE OF INDUSTRIAL ECONOMICS Uﬂ'l‘JnE]‘laﬂHan'lSﬂ‘]-‘nﬂ %‘) iy

¥
ey |U€J“

Anlay §11NUATYFNIRAAMNTIU (8AB.) NITNTI@ATINNTTU TIUAU AMZIATEFANENT UN1INTGeRanIsATing

N19LE9U1 Morning Talk A7 4

~ MORNING TALK#4 -
7~ o 1 Al mqaiaﬂqmmwnﬁﬂm ﬂﬂﬂiﬂ’lﬂi}ﬁ] COVID-19

5 ussmnas Al mosomgaamnssing luge COVIB-19 el 133019 Intelligence Unit U 2563

Snamslas:
A = nananeuivsaudusindng

prapee  A\| 11959A8AE1N5IUINY
Tuga Covid-19

A.AT.5U1INY 532AUAY
(Thanaruk Theeramunkong)

aa1umAlUlaguUIUIBIREIUST UNIINYIRYSIIUANENS

11 wneomau 2563 wienauAy auanlyyrussivguszmalng
m’l’acﬂsu‘fuo’ﬂgaa’ du 17Tso.nswlama Toina E 3 E

nuus1BUsIsn NSPINWUNUAS 10a08.30-12. . - N
aom:Buwiu LINE OR Code '3
[

S1YUUNA F1UNINYIA1ERAS T1vUUNANYENT

nsolns 085 226 7197
@imau 2563

thanaruk@siit.tu.ac.th

November 11, 2020, 09:15-10:15, Baiyoke Boutique Hotel, Bangkok
auwsw 06 wz]ﬂfamﬂu béddn oxiod-eo0:ad& (IULHIUN Mormng Talk ﬂsw &, oR:Mno-ek:00)
a Heasuluiaead Tu 17 Tssusulunen, $19U57150 LIATIVNT, Usumm NIANN



Aqag19UyyIUsAvglusuInn

* M338UIINUTUUTIRULY
(Reinforcement Learning)

FuTuRE OF ARTIFICIAL INTELLIGENCE

* Madgunlasilionuazzduuunisanaanu i
(Drastic Change in Employment Sector)
* MstAuNIMIudnlusif
(Automated Transportation)

* 1A3999NTITAAMNV YA1YWY
(Machines become more smarter than humans)

* 1A399INTATAANVIYRAUIANYWE
(Machines become more smarter than humans)

* A1TE3UASIATIZRAITAULDY
(Generative Adversarial Networks and Deep Neural Networks)

* YNHIAN NNANENNTTN NNUINTT (Ubiquitous Al)
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World Population

https://www.worldometers.info/world-population/#top20

TOP 20 LARGEST COUNTRIES BY POPULATION (LIVE)

Indonesia

Pakistan

1,441,331,233
1,384,947,774
331,705,754
274,578,589
222,477,308
213,107,747
208,042,814
165,287,310
145,956,950

129,426,799

H

I M

\:\t
\

D.R. Congo
Turkey

Germany

H [l

Iran

Thailand

126,338,027
116,024,346
110,115,202
103,047,055
97,657,292
90,584,401
84,670,177
83,880,608
84,386,361

69,863,112



https://www.worldometers.info/world-population/#top20

AliBunasiinlulagliu

In 2016, it was estimated to have 4,388 million internet users in the world

(world population 7,766 million (around 57 %)

For Thailand, 57 million internet users from 69.24 million (56.72%)

Source: https://lwww.slideshare.net/DataReportal/digital-2019-thailand-january-2019-v01/6)

Internet Users Distribution
in the World - 2020 Q3 7.824,189,016 Current World Population

W Asia 51.8% 120,333,422 Births this year

U Europe 14.8%

Wl Africa. 12.8%

M Lat Am / Carib. 9.5%

M North America 6.8%

B Middle East 3.T%

M Oceania / Australia 0.6%

204,823 Births today
50,518,854 Deaths this year

85,990 Deaths today

Source: Internet World Stats - www.internetworldstats.com/stats.htm 69,814,568 Net population growth this year

Basis: 4,929 926,187 Internet users in Sept 30, 2020
Copyright ® 2020, Miniwatts Marketing Group 118,833 Net population growth today

http://www.worldometers.info/
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sl DIGITAL AROUND THE WORLD IN 2020

THE ESSENTIAL HEADLINE DATA YOU NEED TO UNDERSTAND MOBILE, INTERNET, AND SOCIAL MEDIA USE

UNIQUE MOBILE INTERNET ACTIVE SOCIAL
PHONE USERS USERS MEDIA USERS

oo DIGITAL AROUND THE WORLD IN 2019

20 THE ESSENTIAL HEADUNE DATA YOU NEED TO UNDERSTAND GLOBAL MOBILE, INTERNET, AND SOCIAL MEDIA USE
TOTAL
MOBILE SOCIAL POPULATION

MEDIA USERS

TOTAL UNIQUE INTERNET ACTIVE SOCIAL
MEDIA USERS

POPULATION MOBILE USERS USERS

4388 3.484 3.256

7.75 5.19 4.54 3.80

BILLION

7.676 5.112
BILLION BILLION BILLION BILLION BILLION BILLION BILLION BILLION
URBANISATION PENETRATION PENETRATION PENETRATION PENETRATION URRANEATIGN: e o DN
56% 67% 57% 45% 42% 55% 67% 50% 499
e8] . Wwe SOURCHS: FOTULATON UNTED NATIONS, MOBLE GSHA NTELUGENCE, NTeR Az oo secE ewosw scousss " @ %
(| Hootsuite ooial ° ey el e s s oy L g{,g.u, \J Hootsuite

208 ANNUAL DIGITAL GROWTH

20‘9‘ THE YEAR-ON-YEAR CHANGE IN KEY STATISTICALINDICATORS

A GLOBAL DIGITAL GROWTH

THE YEAR-ON-YEAR CHANGE IN ESSENTIAL INDICATORS OF DIGITAL ADOPTION

TOTAL UNIQUE MOBILE INTERNET ACTIVE SOCIAL
TOTAL UNIQUE INTERNET ACTIVE SOCIAL MOBILE SOCIAL FORULATION EHONEERS RS MEDIRLSERS
USERS MEDIA USERS MEDIA USERS

POPULATION MOBILE USERS

+1.1% +2.4% +7.0% +9.2%

JAN 2020 vs.JAN 2019

(o) () o, (o) o
+1.1% +2.0% +9.1% +9.0% +10%
JAN 2018 - JAN 2019 JAN 2018 - JAN 2019 JAN 2018 - JAN 2019 JAN 2018 - JAN 2019 JAN 2018 - JAN 2019 e e B A0 e AN AN BA0E
+84 MILLION  +100 MILLION  +367 MILLION  +288 MILLION  +297 MILLION gEZMERON EiZ2 M ON 278 MEON ES2RMILEION
ity ‘s’é‘éml | Hootsuite

(| e oI 5 Sy e A
(| Hootsuite g&%ual ° ; = S G L AR SovesoRs

o sounces:

By Hootsuite, SIMON KEMP @ESKIMON REPORTS@KEPIOS.COM DATAREPORTAL.COM
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7Y THAILAND — stzN THAILAND —_—
5 a2 2 A—
)2( THE ESSENTIAL HEADLINE DATA YOU NEED TO UNDERSTAND THE STATE OF MOBILE, INTERNET, AND SOCIAL MEDIA USE
k | THE ESSENTIAL HEADUNE DATA YOU NEED TO UNDERSTAND MOBLE, INTERNIET, AND SOCIAL MEDIA USE — e
TOTAL MOBILE PHONE INTERNET ACTIVE SOCIAL
TOTAL MOBILE INTERNET ACTIVE SOCIAL MOBILE SOCIAL POPULATION CONNECTIONS USERS MEDIA USERS
POPULATION SUBSCRIPTIONS USERS MEDIA USERS MEDIA USERS

W@ ®

69.24 92.33 5700 51.00 49.00 69.71 93.39 52.00 52.00

MILLION MILLION MILLION MILLION MILLION MILLION MILLION MILLION MILLION
URBANISATION va POPULATION PENETRATION: PENERARON: PENETRATION: URBANISATION: vs. POPULATION: PENETRATION: PENETRATION:
50% 133% 82% 74% 71% 50% 134% 75% 75%

° somas o,

i = vy e Sl - " e,
O =mssis e = s e = et S e L Hootsuite

A ™ Hootsuite gor%ial

ANNUAL DIGITAL GROWTH — LA DIGITAL GROWTH INDICATORS —
THE YEAR-ONYEAR CHANGE IN KEY STATISRCAL INDICATORS  C— mo CHANGES IN KEY INDICATORS OF DIGITAL ADOPTION —
TOTAL MOBILE PHONE INTERNET ACTIVE SOCIAL
TOTAL MOBILE INTERNET ACTIVE SOCIAL MOBILE SOCIAL FORUIATION CONNECTIONS USERS MEDIA USERS
POPULATION SUBSCRIPTIONS USERS MEDIA USERS MEDIA USERS

+0.2% +1.7% 0% 0% +6.5% +0.3% +0.9% +2.0% +4.7 %

JAN 2018 - JAN 2019 JAN 2018 ~ JAN 2019 JAN 2018 - JAN 2019 JAN 2018 - JAN 2019 JAN 2018 - JAN 2019 JAN 2020 vs. JAN 2019 JAN 2020 vs. JAN 2019 JAN 2020 vs. JAN 2019 JAN 2020 vs. APR 2019

+135 THOUSAND  +2 MILLION [UNCHANGED] [UNCHANGED] +3 MILLION +186 THOUSAND +827 THOUSAND +1.0 MILLION +2.3 MILLION
e N O s P s ite: S soma ronasmo: SR e e el e G ite:
o T e A e | Hootsuite: are, o I S e 3 JCOu A e eras sooal s pUsmcerl: e o ; are. . | Hootsuite

By Hootsuite, SIMON KEMP @ESKIMON REPORTS@KEPIOS.COM DATAREPORTAL.COM
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NetFlix #hashtag GlIFs &

ZOOM Love and kindness  Animated Stickers food

INSTAGRAM

—— USERS POST ——

YOUTUBE T\\’ITLII

USERS UMLOAD. |
UDC

;\s AAZON

— PHOTOS

c "a AuL ) (== ! Y
SHIPS i \ SERS SHARE ) —— USERS POST ——
! | JINTUN NMO \ N
PACKAGES pree— i B s MESSAGES JULY) ALRD!
/e of USERS APPLY FOR OOKS
) 9

— RIDES RESERVATION:

2020 TikTok atig Share - 2019

service Payments

(Source: https://www.domo.com)
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2 0 1 9 POPULATION

us9ululssndlne

Unemployment Rate @ Q
[Feb. 2017) .

1.1% hlake 1.2%

Male Thailand - 2018

Female

The growth rate of GDP, CVM 3.0% |

L (Qd20186)
e reoirce; Office of Matione Econarmic
and Social Developrment Boprd)

24 18 322 0.6 0 0 12 18 24

-q Average Monthly Income o s

Population (in millions) Age Group Population (in millions)
Per Household = 26,915 Baht

https://www.boi.go.th/index.php?page=demographic

\ Average Monthly Expenditure 015
| Gross Domestic Product (GDP)

J Per Household = 21,157 Baht Chain Volume Measure (CVM)

L — Average Amount of Debt 105 http://web.nso.go.th/

Per Household = 156,770 Baht i . )
’ : National Statistical Office
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Top 10 Digital Transformation Trends For 2020

5G for You and Me: 2020 will be
the year of 5G.

Robotic Process Automation:
RPA catches a second wind

WIiFi 6 + 5G: A faster WiFi for a
faster world

Conversational Al becomes a
legitimate interface

Analytics are the Competitive
Advantage

Always Connected PC (ACPC)
transform laptop market forever

Al & Machine Learning: Force
multipliers for data analytics

Connected Vehicles, Autonomous
Drones / Smart Cities

Blockchain moves beyond Crypto

XaaS, UX/CX, and Privacy
(everything as a service)

https://oisair.net/news/top-10-digital-transformation-trends-for-2020
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G Edge Computing
& ¥
TOp 10" e Blockchain
digital frends
Data Analyfics o
Event Driven Architecture B ( u"E

https://www.veritis.com/blog/top-10-digital-trends-for-2019-20/
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QdayayruszhuguaznisSeouivaanias (Al and Advanced ML)
uanndndudanses (Intelligent Application)

(J5svesdaases (ntelligent Things)

Jaruasaaiiou aruduasassy (Virtual/Augmented Reality)
JA3+an3u (Digital Twin, Recording Sensors)

Judenwsu (Blockchain)

Jssuuaunun (Conversational Systems)

AMASA (Mesh App and Service Architecture)
Junannasumaluladflna (Digital Technology Platforms)

L sadnenssuainulasndunuuiSuia (Adaptive Security Architecture)

https://www.gartner.com/smarterwithgartner/gartners-top-10-technology-trends-2017/
16
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jﬁugﬂuﬂ@@’lﬂszawﬁ (Artificial Intelligence Foundation)
Quenndiadudanses (Intelligent Application)
Jgunsaldanses (Intelligent Device)

3an3u (Digital Twin, Recording Sensors)

d Laﬂfﬂ‘ﬂauﬁ?é{\‘i (Edge Computing) nsuszunanadrelndiuunasdoya
dszuunisaununiuasufiiamas (Chatting Computer)
J5uuasdn wndiniSeud (Immersive Experience)
Judanivu (Blockchain)

Jszuunauldnnumnnisal (Event-Driven System)
Elszwﬂaaﬁ’umflmﬁmLtuuﬁﬂwajulé’ (Flexible Security System)

https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-2018/ 17
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J dnsnalddsdu (Autonomous Things)

J nsAesnziiiaeSy (Augmented Analytics)
Dmswwmmaﬂmmﬂﬂiuﬂwﬁ (Al-Driven Development)
HE ml‘ma‘ln'm (Digital Twin, Recording Sensors)

1 1ondfigniadunads (Empowered Edge)

J Suuesdn wndniSeud (Immersive Experience)

J udenisu (Blockchain)

J au13n aws (Smart Spaces)

L 25us55unazanududirunrvulaniasia (Digital Ethics/Privacy)
 nsuseunananiaudy (Quantum Computing)

https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-2019/ 18
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J dnsnalddsdu (Autonomous Things)

J nsAesnziiiaeSy (Augmented Analytics)
Dmswwmmaﬂmmﬂﬂiuﬂwﬁ (Al-Driven Development)
HE ml‘ma‘ln'm (Digital Twin, Recording Sensors)

1 1ondfigniadunads (Empowered Edge)

J Suuesdn wndniSeud (Immersive Experience)

J udenisu (Blockchain)

J au13n aws (Smart Spaces)

L 25us55unazanududirunrvulaniasia (Digital Ethics/Privacy)
 nsuseunananiaudy (Quantum Computing)

https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-2019/ 19



®O0 msuﬂ“laﬁiaﬂ (wé&oen) Tasnsnues

* anlulfag198987a (hyper-automation)

* Yszaunisalunainuane (multi-experience)

* n1sa319UsTaUNIsalnuulsEnsUlne (democratization)

° ﬂﬂiLﬂ%ﬁJﬁﬂU:ﬂqué (human augmentation)

* anudINIsaNIudaunauAl1ulUssla (transparency traceability)
. Laﬂﬁﬂauﬁfa?’{aﬁﬁﬂszawﬁmwLLazquJamﬂ (empowered edge)

* STUUARANIALUUNTZANY (distributed cloud)

* F990915U3FU (autonomous things)

* vaanwulYase (practical blockchain)

* anuUasnfvvadszuulnyyIUsehvg (Al security)

20
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® Hyper-automation

® Al engineering

® Intelligent composable business
® Distributed cloud

®* Anywhere operations

® Cybersecurity mesh

® Internet of Behaviors

® Total Experience strategy

® Privacy-enhancing computing

Gartner Top Strategic
Technology Trends
for2021
People Location Resilient
centricity independence delivery
Q= On0
= Q Fa O
Internet of Distributed Intelligent
Behaviors cloud composable
business
e ol
Q@
‘e [e]
Total experience Anywhere Al engineering
strategy operations
Privacy-enhancing CVbersecurltv Hyperautomation
computing

Combinatorial innovation

gartner.com/SmarterWithGartner

e Gartner
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54

2021

* Hyper-automation

« Al engineering

* Intelligent composable
business

 Distributed cloud

* Anywhere operations

2017

2018

niaelligant Apps

Inlelligent Things

Digital Twins
Blackehan & Dustnbuted Ledgers
Conversational System

Intallgent Apps & Analhylics
Inlelligent Things
Digital Twins
Cloud to the Edge

Conversational Platiorm

« Cybersecurity mesh

* Internet of Behaviors

» Total Experience
strategy

* Privacy-enhancing
computing

https://thanachart.org/2019/10/26/%E0%B
A%E0%B8%A3%E0%B8%B8%E0%B8%9B-

Mesh App & Service Architecture Blockchain
Digital Technology Platform Event-Driven
Adaptive Security Archilectura Continuous Adaplive Risk & Trust
2019 2020
Autonomous Things Hyperautomation
Multiexperience

Al-Drven Development
Digital Twins
Empowerad Edge

Blockchain
Smart Spaces

B%A

strategic-technology-trends-2020-

%EO%BS%SZ%EO%B8%AD%EO%BS%87—gart||\er/

Digital Ethics & Privacy
Cuantum Computing

Democratization of Experiise

Transparency & Traceability
Empowearad Edge
Distributed Cloud

Autonomous Things
Practical Blockchain
Al Security
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(Gartner’s 2017 Hype Cycle for ICT Emerging and Maturing Technologies)
expectations August 15, 2017

SRapidMobileApp Development .
Smart City Framework

Machine Learning

Robotic Process Automation Offerings

(Gateway Technology Services)
I .
Smart City Framewaork @ Internet of Things
Integrated Systems: Hyperconvergence
g ¥ P g Digital Commerce Platforms

O O O O

Bimodal IT Digital Commerce Platfofms Self-Integrating Applications
@ Disaster Recovery as a Service Al for IT
d Machine Learning @
DevOps @ @ Virtual Desktop Infrastructure
Enterprise Mobility Management Suites
Solid-State Arrays
?Uniﬁed Communications

and Collaboration

CE (EEI‘T'OD
ITIL
Personalization

Engines \a.Mobile Money CE Sncial.&nalﬂic;
) Flatform as a Service (Paa3)

Infrastructure as a Service

-Self—lmegrating.-"-\pplicatiuns
Artificial Intelligence for IT Big DatajJ
perations (AlQps) Platforms

Virtual Support Agents #&

As of July 2017
. Peak of
Innc_watlon Inflated . Trou_gh of Slope of Enlightenment Plateal_l ?f
Trigger Expectations Disillusionment Productivity
time »
Years to mainstream adoption: obsolete

Olessthan 2years ©2tobyears @ 5to10years A morethan 10 years @ before plateau

http://www.techmezine.com/top-10-news/gartners-2017-hype-cycle-ict-india-shows-indian-cios-well-placed-benefit-emerging-
maturing-technologies/



I)INTANUAIANIIVBINTAUDTU ndde Bladi
(Gartner’s 2018 Hype Cycle for ICT Emerging and Maturing Technologies)

/

Digital Twin
Biochips

Smart Workspace
Brain-Computer Interface
Autonomous Mobile Robots

Smart Robots
Déep Neural Network ASICs
Al PaaS

antum Computing
Volumetric Displays

Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5
Blockchain for Data Security
Neuromorphic Hardyare
Knowledge Gralk

)
|- Smart Dust

Human Augmentation

Expectations

4D Printing

Artificial General Intelligence

Flying Autonomous Vehicles

Biotech — Cultured or
Artificial Tissue

Deep Neural Nets (Deep Learning)

Carbon Nanotube
loT Platform

Virtual Assistants

Silicon Anode Batieries
Blockchain

Connected Home

Mixed Reality

Augmented Reality

Autonomous Driving Level 4

August 16, 2018

Smart Workspace
Brain-Computer Interface
Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs
Al Paa$S

Self-Healing System Tech.
Conversational Al Platform
Autonomous Driving Level 5
Human Augmentation
Artificial General Intelligence
Smart Dust

| eee———

O OO O O O O O O O O O

Plateau will be reachad in:
@ less than 2 years
. 210 5 years

@ :5io10years
A more than 10 years

Platform as a Service (PaaS)

Application-specific integrated circuit (ASIC)

As of July 2018

Time
https://www.gartner.com/smarterwithgartner/5-trends-emerge-in-gartner-hype-cycle-for-emerging-technologies-2018/

r
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(Gartneri’s 2019 Hype Cycle for ICT Emerging and Maturing Technologies)

Biochipsl

E)  Aiees |

Edge Analytios\' A\

Autonomous Driving Level 5.3\ _'

Low-Earth-Orbit Satellite Systems\ (3

Edge Al -

Explainable Al "
Personification
Knowledge Graphs —

Synthetic Data — "

Light Cargo Delivery Drones —

Transfer Learning - «

Flying Autonomous Vehicles
Augmented Intelligence —
Nanoscale 3D Printing
Decentralized Autonomous —
QOrganization

56

Emotion Al

DigitalOps

Generative Adversarial Adaptive ML

Networks
Decentralized Web— @)
AR Cloud — 4

Biotech - Cultured
or Artificial Tissue

Innovation
Trigger

Immersive Workspaces

Peak of
Inflated
Expectations

August 29, 2019

Plateau will be reached:

less than 2 years @ 2toSyears 5to

o Al PaaS
o Autonomous Driving Level 5
Graph Analytics
o Edge Al
Next-Generation Memory O EXpIalnabIe Al
3D Sensing Cameras
o Knowledge Graph
o Synthetic Data
Autonomous Driving Level 4 .
o Transfer Learning
o Flying Autonomous Vehicles
o Augmented Intelligence
o Decentralized Autonomous
Organization
o Generative Adversarial Networks
Trough of Slope of Plateau of
Disillusionment Enlightenment Productivity
Time
10 years (O morethan10years @ cbsolete before plateau As of August 2019

https://www.gartner.com/smarterwithgartner/5-trends-appear-on-the-gartner-hype-cycle-for-emerging-technologies-2019/
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I)INTAUAINNIIVBINTAUDTU lnddlo Fialadi
(Gartner’s 2019 Hype Cycle for ICT Emerging and Maturing Technologies)

August 18, 2020
Secure Access Service Edge (SASE)
- . Social Distancing Technologies
Embedded Al A . i H H
e Explainable Al o Self-Supervised learning
Composable Enterprise O Bra n MaCh Ine | nte I’fa ce (M B I)

‘ Al Augmented Development q
E Responsible Al Carbon-Based Transistors @) Ad a ptlve M L
(=] Multiexperience O Com pOS|te Al
'= Digital Twin of the Person - )
[+ Packaged Business Capabilities __ § Citizen Twin O G enerative Al
T ‘ Generative Al : .
Q 8 Bring Your Own Identity 0
@ mm—) " Composiie Al o Responsible Al
o Social Data Al A t d D | t
< _ Private 56 (@) ugmente evelopmen
L] Generative Adversarial - Differential Pri

Networks ™ 4% Bioldi-rgergézlblgvaw Ontologies and Graphs O E m bed d ed AI
Q-WZa\,r BMI (Brain _ Sensors Q
Machine Interface) T e 0 Exp|a|na ble Al
Self-Supervised Learning
Low-Cost Single-Board — 8
Computers at the Edge DNA Computing and Storage
~ Al-Assisted Design
Authenticated .
Provenance
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
-
Time
Plateau will be reached:
() less than 2 years @ 2to5years @ 5to10 years A more than 10 years ) obsolete before plateau As of July 2020

https://www.gartner.com/smarterwithgartner/5-trends-drive-the-gartner-hype-cycle-for-emerging-technologies-2020/



Cloud, Fog and Edge Computing

INDUSTRIAL loT DATA PROCESSING LAYER STACK

cLoup LAYER Thousands

Big Data Processing - "
Business Logic Business Analytics/Intelligence
Data Warehousing
Millions i ¥y ) e
Local Network
Data Analysis & Reduction

Control Response
Virtualization/Standardization

Sensors & Controllers (data origination) O O O O 0 O O O

4h A 4 4%
Billions _ » \ y 1 y \ y \
Large Volume Real-ime Data Processing s ;
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A9

A Broad, Vague Definition

In basic terms, Al can be defined as:

a broad area of computer science that makes

machines seem like they have human intelligence.

If a machine can solve problems, complete a task, or exhibit other cognitive

functions that humans can, then we refer to it as having artificial

intelligence.

https://medium.com/@tjajal/distinguishing-between-narrow-ai-general-ai-and-super-ai-a4bc44172e22
28
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https://www.pinterest.ie/pin/402438916685803455/



ANansNgIUa9

INBINTABUNILNBS (Computer Science, CS)
IAINTIUADUNILADS (Computer Engineering, CPE)
walulagasauwa (Information Technology, IT)

2ANITUAING (Digital Engineering, DE)

Jougurusenvg MyIN5VaYA IAT9a319NU U0 N3
: : Intelligent Infrastruct
(Artificial Intelligence, Al) (Data Science, DS) (Inte '§§2te;‘,sfaﬁsguc Hre
N1338U3 VLAY N3AATIEdaya szuulaiuas-nenw
(Machine Learning, ML) (Data Analytics, DA) (Cyber-Physical System, CPS)
N13L58UILYIAN n153ATITRdayavuIn g N1SUsENIANANGNLUE
(Deep Learning, DL) (Big Data Analytics, BDA) (Cloud computing, CC)
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Jyayruszhvg (Al)

k------------\

I I I N D D D S

{ N13AUNI (Search) i
[ N139YNU (Inference) :
] nslimANa (Reasoning) 0
\ nsuitdgynineladeniia I

L (Constraint Satisfaction Problems) )/
\ | N BN N B B B B B B

' ( N\ \
i A53n (Logic) |
: 11az1u (Probability) :
| ﬂ'm.li' (Knowledge) |
1 > 1 1
\ AUARULATD (Fuzziness) J

‘-----------J’

|

’r------------‘

,—--N

’------------

o EEN BN EEN NN,

RSB UELEUUSZEM
(Neural Network)

m'iéfﬂﬁ‘iﬂﬁl (Decision Making)

N192798HY (Planning)

ﬂ’lifﬁ'ﬂui (Learning)

J

7

.

~\

LBLIRUN/Aunu (Agent)

------------Jl

N

ﬂqiﬂi“&l‘?awaﬁmﬁﬂm
(Signal Processing)

N15UszulaNanIn
(Image Processing)

N15UTZUIRNANTWITITUYR
(Natural Language Processing) )
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walulaggungnasyneanuilyaussivg
n13UszNaNanINea38e (Intelligent Image Processing)

N15U3EUaNaN1¥15350UA (Natural Language Processing)
n1sUsTUIaNadY 1938 (Intelligent Signal Processing)
n15Asendayavuaivg (Big Data Analytics)
N13AUALBENIYIYRAA (Intelligent Control)

O O O O O O

dauvaulsuyednuAdNNimas (Human-Computer Interaction)

‘ Intelligent Control
and Robotics

‘ Image Processing ’ I ‘ Signal Processing

Uy N

NL Understanding ’ ‘ Big Data Analytics

Cognitive, Psychology, Philosophy, Social Sciences, Humanities 33
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N1sRRIUUgIUTEAET iU o 580U & NRNAL

UINNSTY

walulag

ANYIAENS

duAsLEY Amateur
W lUdlinwe Skilled Users

v v
NNRIUT Developers

[

VU A Vv

1UNA8 Researchers

6

29ANTUIEN Enterprise



Eight Emerging Technologies

The Esse

ntial Eight impact is being felt across multiple sectors

Emerging Technologies

O®0060

D

https://www.pinterest.es/pin/574209021232359695/?Ip=true

Blockchain Drones Robots 3D Printing
v
Sector Applications
Tech E&M Auto Industrial Health- Energy Retail/ Govt/ Aerospace
(incl. IT) care Consumer Defense
Al enabled  Immersive Connected 3D printed Use of Al Use of Drones for Gunshot  Robotics in
business 3D virtual cars being parts; for drug sensors delivery; detectors MRO; Alin
analytics, reality upgraded  connected  discovery: (loT) to augmented (loT) & simulation,
virtual movies; over the air;  vehicles in robots in improve reality drones to training,
agentsin  augmented 3D printed factories surgery oil rig shopping reduce and flight
support reality parts; Al in (loT) efficiency crime control
centers gaming Driverless systems
cars
ce C y quin
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Alert of Disruptive Technology in Thai
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Al systems: Digital Technology Perspectives

Artificial Intelligence
Abllity to sense, reason, engage and learn

Computer Robotics &
SIS motion
Matural Planning &
Language Machine Learning optimization
Processing Abllity to learn
IEﬂm'ng Knowledge
capture

Woice
recognition _ .
supervised Reinforcement
learning learning
Methods
Ability to reason
- Regresseion
- Decision trees
= Ftc

Technologies
Physlcal enablement

= Platfiorm
= LUX

= APz

* 5ensors

- Bt

38
https://wwwz2.deloitte.com/fi/fi/pages/technology/articles/part1-artificial-intelligence-defined.html



AMULANAIITZNNY Artificial Narrow Intelligence (ANI),
Artificial General Intelligence (AGI) L@y
Artificial Super Intelligence (ASI)

Artificial Intelligence

Machine ability to understand, learn, and act on information and events, designed
to augment, provide assistance to or perform tasks independently from humans

Artificial Narrow Artificial General
Intelligence (ANI) Intelligence (AGI)

Al Stages Execute specific focused Perform broad tasks,
tasks, without ability to reason, and improve
self-expand functionality capabilities comparable

to humans

Artificial Super
Intelligence (ASI)

Demonstrate
intelligence beyond
human capabilities

Timing Today About 20407 Soon after AGI
Outperform humans Compete with humans Outperform humans
in specific repetitive across all endeavors, helping to achieve sociétal
Implications functions, such as driving, such as earning university Sbictives or thraatenin
medical diagnosis and degrees and convincing ) Bfmen tace 9
financial advice humans that it is human

https://acceleratingbiz.com/ vis (@) 9 ororamrasanns prasamatonar



dAuaU150veIUyIUTER

loT & Data Analytics
Sensory processing

BIG DATA

Capable of processing massive
amounts of structured and
unstructured data which can
change constantly

Ability to learn based on
historical patterns, expert
input and feedback loop

LEARNING

+ Action

Robotics

4

LS5)]

REASONING

Ability to reason (deductive or
inductive) and to draw inferences
based on situation. Context
driven awareness of system.

Capable of analyzing and solving
complex problems in special-
purpose and general-purpose
domain

PROBLEM SOLVING

40

https:/imww2.deloitte.com/fi/fi/pages/technology/articles/partl-artificial-intelligence-defined.html



AMNN1sUsEUaNaTaua

n1sUsEadanadaya
(Data processing)

walulagasauine
(Information Technology)

N taya
(Data Science)

Jaugurusehvg
(Artificial Intelligence)

WugUAYIYRAN
(Intelligent Robot)

LAUATDY & FIMUUUDYA
(Android & Humanoid)

Y]
x
x

’sj LOUATIYA Vugudiadiouau

Yayalugrusidiu (Data as Fuel)
KU S g o w . .
N1M331UYaYaAIAEY (Data Standardization)

ANIINAARNT
(Logic)

1317
(Statistics)
Aal3
(Knowledge)
9 ﬂiﬂJ‘UULﬂﬂlau
(Actuator)
VAN
(Biology)
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AUIUASAMULTE 1YY

Explicit Knowledge |, .

Parsing

R u | e an d O ntO I 08\’ Classification

Fuel

Create & Combine
& Manage

Complement &
Guide & Support

Data

FueI|

Data is fuel.

Data Standardization

Tacit Knowledge
Skill

Statistics

Artificial Neural Networks
Example-based approach
Automatic Feature Extraction
Automatic Parameter Tuning
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“IU02gNUdulluauIAn

Data Logic Human-Computer Interaction
IT 1 Statistic
Data Science | Knowledge Reinforcement Learning
Al Actuator
Transfer of Learning
Intelligent Robot Biology
Android & Datais fuel.
Humanoid Data Standardization

Emotion and Cognitive Processing

Knowledge

Engineering Natural
Machine X\ — Language
Learning Processing

Cotmn 3 i
A @
Roboti
c A
Computer Bioinformatics and
Networks T Computational Biology
processing

Quantum Computing




Sign and Object Detection on Road

An example of sign detection in Thailand 45



Augmented Reality (Rabbit — Only one Example)

Augmented Reality (Rabbit — Only one Example) ,
Rabbit AR, OSENSE TECH

https://www.youtube.com/watch?v=ROloiiMv-nc Nov 12. 2018




CiRA Core: Deep Learning Platform

G
CiRA CORE: Deep learning pla*f~>~
end-to-end Al solutions

IA.AT.ASLAY USYUES
ABIUA AusivAlUladanTaumne
Assoc. Prof. Dr. Siridech Boonsang
Dean

- -3
\ , D 4
’
_— CiRACORE IT 7\ & €T
LN/ : T FWIBWIZIIN g 4;’\1.«": ’ W l‘
IRAY (e i TaBe YA A
= ~ A ,,ﬂ %‘:]H ””””” G aainalulagaisauina 7 il L
i b g Uszdnl 2562 amuiuinaluladwsaundudinunmsaons:de i )

CiRA Core: Deep learning platform end-to-end Al solutions, May 20, 2020
https://www.youtube.com/watch?v=QdBHvJi68CQ&t=522s 47



Al for Thai : Thal Al Service Platform

inalulad
Al Platform

Al for Thai : THAI Al SERVICE PLATFORM, Sep 8, 2019
https://www.youtube.com/watch?v=qMcYWONevbQ&feature=emb_logo
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wananduRAnIY (Tracking Applications)
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wananduRAnIY (Tracking Applications)
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wananduRAnIY (Tracking Applications)
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Al for Industry (Al41)® (Al Singapore

aisingapore.org/talentdevelopment/aidi/

Home w Al Research Al Technology w Al Innovation w Al Makerspace Talent Development w Al Certification Events News & Media w Contact Us

Programme Structure

This programme consist of 2 parts:
1. Literacy in Al
2. Foundation in Al

Upon completion of each part, you will receive a certificate of completion.
Al4l — Literacy in Al

Literacy in Al is a 5-hour course which introduces modern Al technologies and applications so that you can be savvy
consumers of Al products and services. You will learn how to identify opportunities and potential use cases in your work
and daily lives, and build a simple Al model with online tools.

**Al4l — Literacy in Al is a prerequisite of Al4l — Foundations in Al. A learner will have to complete this module before you can
start with Al4l — Foundations in Al.

Al4l - Foundations in Al

Foundation in Al is a 140 hours course which introduces to the technically inclined individuals to understand and use Al
appropriately and be able to program basic Al and data applications in Python.

https://www.aisingapore.org/talentdevelopment/ai4i/

59



Literacy in Al A0

P Al SINGAPORE

Literacy in Al

+ Literacy in Al

Al4l - Literacy in Al consists of a series of basic lessons consisting primarily of short videos, quizzes and examples for an
introduction to Al.

List of Lessons

Lesson 1: What is Al? (Part 1)
Lesson 2: What is Al? (Part 2)
Lesson 3: Why Al now?

Lesson 4: Getting to Al (Part 1)
Lesson 5: Getting to Al (Part 2)
Lesson 6: What Al cannot do
Lesson 7: Build an Al System
Lesson 8: Al, Jobs and You
Lesson 9: Modern Al Apps
Lesson 10: Are You Ready for Al?
Lesson 11: Al4l-Basic Practice
Lesson 12: Al4l-Basic Additional Practice

https://www.aisingapore.org/talentdevelopment/ai4i/ 60



Foundations in Al AW A | SINGAPORE

Foundations in Al
* Introduction to Python
*» Libraries and Data Manipulation
* Exploratory Data Analysis
» Statistical Thinking
» Supervised Learning
*  Unsupervised Learning
» Deep Learning
» Data Science and Al in the Real World

»  Other Languages and Tools to Learn

https://www.aisingapore.org/talentdevelopment/ai4i/ 61



Foundations in Al AW A | SINGAPORE

Foundations in Al
* Introduction to Python
*» Libraries and Data Manipulation
* Exploratory Data Analysis
» Statistical Thinking
» Supervised Learning
*  Unsupervised Learning
» Deep Learning
» Data Science and Al in the Real World

»  Other Languages and Tools to Learn

https://www.aisingapore.org/talentdevelopment/ai4i/ 62



Al Taiwan Al for Industrial Innovation

Connect industrial innovation with Al Talents.

Match Al talents to pressing topics identified by 5+2 industries, in order to develop 100+ Al solutions
(est. 20 topics per industry)

Pressing Smart ;}_Sia i Biomedical ' Renewable ' Defense New Circular
tOpiCS Loz \'/;len industry energy industry agriculture | economy
Y

[ Pressing topics identified by 5+2 i |

e — ) _ndustries, 20 topics per mdustry/_/—’/;’?
e X Develop
Identified Al Innovation * Pressing social needs
MW " Priorities: * Cross-discipline applications 100+
a in atior * International competiveness : ——
Match  { g ) ) . Al solutions
" Match Al talents to pressing topicsi ~——————___
| dentified by 5+2 industries [
Cultivation Technologies Platforms
& Al Talent : x)a:‘g':;:e;:?;:g/ Deep ieaming = Development Tools (e.g. Python)
- Core Skills ) + Deep Learning f ks (e.g.
Tralnlng —_— * Natural language processing Teep BRFDING racewarks (.8
4 ensorflow)
* Inference & prediction .
0o

https://ai.taiwan.gov.tw/actionplan/ai-for-industrial-innovation/



Al Taiwan

Demand Investigation

and Curriculum Planning

Investigation on
Talent Demand /
Analysis on Competency

Training Program
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Guidance

and

Certification

Training Implementation

—— o mm m — —

Teaching materials and Platform are cooperating with
Microsoft, Google, NVIDIA, and etc...

DIGI* Online
Training Courses

Courses for Corporate
Employees in Al as the
Second Skill

On-the-job courses in
Al Applications

Advanced Classes
for Corporate
Al Application Engineers

Al Talent Program
Cultivation, Training, Attracting

Talent Certification

(Integrate certification mechanisms of domestic training
institutions as well as leading multinationals)
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! Application Technology

I .

I (English)

I

| * Implementation in Large-scale Al Projects
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:- Basic Courses on Al Application

| Certified
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Granting
certificate

Mid-level Certification on
Application Fields
(Mandarin/English)
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* Implementation in Small-scale Al positions
Application Projects

+ Courses in Intelligent Application

* Basic Courses in Al Application

Preliminary-level Certification
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Robotics

REUTERS / BOSTON DYNAMICS

Boston Dynamics

Boston Dynamics’ Humanoid Robot Shows Off Gymnastic Routine
Sep 30, 2019

https://www.youtube.com/watch?v=YdnJI9T-yXI




Future Teaching (Sketching + Simulator)

E—

Trassnze

_ How To Connect DXF Bodies In
MIT sketching Working Model 2D
YouTube - Sep 19, 2006 Apr 14, 2015

https://www.youtube.com/watch?v=NZNTgglPbUA
https://www.youtube.com/watch?v=GCQbXr6TwE4



Al Neural TTS and Holograms at MS 2019

4 4
S i o

Demo: The magic of Al neural TTS and holograms at Microsoft Inspire 2019

Microsoft
Jul 17, 2019

https://www.youtube.com/watch?time_continue=3&v=aullrHgG9Mc



Next Generation Google Assistant Demo

Next Generation Google Assistant

Demo

Google I/0 2019

Next Generation Google Assistant Demo - Google I/0 2019

https://www.youtube.com/watch?v=GILvyiWB7xY Google: May 8, 2019



Alipay Launches 'Smile to Pay' in China

-

Alipay Launches 'Smile to Pay' in China

Alibaba Group
https://www.youtube.com/watch?v=f-NIAUhU2EO Sep 1, 2017



Google Lens: Urmila’s Story

Google Lens: Urmila’s Story

Google: May 7, 2019

https://www.youtube.com/watch?v=ePwKgKp69GE
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https://www.youtube.com/watch?v=TQSaPsKHPqs&feature=youtu.be&t=3278

Healthcare AI Google (2018)
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Google Al for healthcare Google
https://www.youtube.com/watch?v=BDOXP63XjuY Published on May 12, 2018




Al Makes Amazing DeepFakes

Novel View-Point Synthesis & Scene Editin

Input
Sequence
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This Al Makes Amazing DeepFakes and More

https://www.youtube.com/watch?v=aJg6ygTWdao



Al Makes Amazing DeepFakes

-' “

‘Barack Obama as Jordan Peele
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L%, —
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watch

Top 10 Deepfake Videos

https://youtu.be/-QvIX3cY4lc?t=298


https://youtu.be/-QvIX3cY4lc?t=298

wmalulagniu Augmented Reality (AR)

https://www.youtube.com/watch?v=b0d XH615NO



https://www.youtube.com/watch?v=b0d_XH615N0

wAlulagnsen1udansey (Simulation)

»
»
>
»
»
»
»
»

https://youtu.be/xvAVO6GEV-E



https://youtu.be/xvAVQ6GEv-E

wmalulagniu Augmented Reality (AR)

https://www.youtube.com/watch?v=b0d_XH615N0



WA LUl ag AU (Haptic Technology)

Sense of Touch

https://www.youtube.com/watch?v=0r99iYNI1QY&feature=emb logo



https://www.youtube.com/watch?v=or99iYNl1QY&feature=emb_logo

walulagdua (Haptic Technology)

Sense of Touch o _ _
https://virsabi.com/everything-about-haptic-technology/

https://www.youtube.com/watch?time continue=6&v=Sif7cY8qwjM&feature=emb logo

‘ ‘J‘r‘ %



https://virsabi.com/everything-about-haptic-technology/
https://www.youtube.com/watch?time_continue=6&v=Sif7cY8qwjM&feature=emb_logo

wAlulagdune (Haptic Technology)

Sense of Touch

https://www.youtube.com/watch?v=UIMXAI6zIR

Tanvas. <=7

.

TOUCH THE NEXT LEVEL

Add depth to
your apps in
unlimited ways.

-
. .



https://www.youtube.com/watch?v=UlMXAl6zlRg
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¢ wlalensinwuazimaluladnisinuluanuvuiendne q AldlyyiuszaugiunisiEous k-12.
® Carnegie Learning (www.carnegielearning.com)

® Fuel Education (www.fueleducation.com)

\ Math Curriculum & Software S0 X
- c camegielearning.com QA% & @ » @)
CARNEGIZ Blog | SampleCenter | HelpCenter | CustomerSignin
LZARNING Products Services Why CL Company Contact Us

(] & fu

Giving teachers the simplest, most
flexible path to research-proven results. fueleducation

© Watch the Video

FUEL THE
FUTURE

WE WANT YOU TO KNOW THAT YOU'RE NOT ALONE. N
Better engage your students with interactive
learning tools.

https://www.lexalytics.com/lexablog/ai-in-education- GETSTARTEDTODAY >
present-future-ethics
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® McGraw Hill’'s ALEKS (www.aleks.com)
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https://www.youtube.com/watch?time_continue=1&v=2jjI3evTDZg&feature=emb_logo
https://www.aleks.com/
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* Tuuszmaldu Squirrel Al (squirrelai.com) (Unicorn)

* o Flusieszuusaniey Squirrel Al sunsadiaszidilaludyminnsinen
vaudniniBeulanniinisiessiluszesiaa « U lnsanagnanagasiien.
* nguhanyauzilalyndinf1ansidan1sdn (Combinatorics) waz
ﬂ'i“"U’JUﬂ']ﬁﬁIﬂLLﬂﬁﬁﬂ (StOChaStIC Processes) L‘U"IﬁJ']E]ﬁU']EJENﬂﬂ’J’]ﬁJi
L?I\?U'i“ﬂﬂ‘iﬂ‘l]ﬁ]ﬂﬂ']ﬁﬁﬁﬂ']uuu o LLa‘”ﬁ'i'NI&ILﬂa‘ViiaLLU‘U‘G"IE"IEN?IENNL?EJH

* IﬂﬂmmsmnnmwuﬂLwal,wnaanmwum6] figendn aﬂm'mi (knowledge points) Wi
Lﬂuﬂ']‘JLLaﬂ\‘lﬁﬂ’mu‘Vl']\‘lﬂ?']ﬁJi (Knowledge State) vasunisauAuLY

Tom Mitchell Talks about Squirrel Ai Learning

Tom Mitchell, the world-renowned |uminc|ry in machine |ecrning and the
former Dean of the School of Computer Science at Carnegie Mellon
University, is the Chief Al Officer of Squirrel Ai. In this interview, he talks
about Squirrel Ai Learning's uniqueness in providing personalized education

for students.

HRENEZANEHCERERNREEES

those technologies and fit them into an increasingly customized educational experience.




Squirrel Al Learning

1st Al-powered adaptive education provider in China

5 3
.-:tn

https://www.youtube.com/watch?v=tmxKBsBL 6M&feature=emb logo

Yixue, through the Squirrel Al Learning brand, has opened over 1,700 Al-driven learning centers across
China and has plans to open more. And keep in mind, this is only one of China’s many EdTech firms.



https://www.youtube.com/watch?v=tmxKBsBL_6M&feature=emb_logo
http://squirrelai.com/our-story
https://www.forbes.com/sites/ricardogeromel/2019/04/05/why-is-china-the-worlds-leader-in-edtech/#6605b45d5756
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https://www.hcii.cmu.edu/news/2019/cmu-yixue-education-inc-announce-ai-research-project-adaptive-k-12-education
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Human vs. Al Competition

B
™ |
|

®

-
n

1chober 2017 ' E April 2018 3 June 2018 4 Aug 27- 28th, 2018
| CHENGDU SHANDONG 100+Chinese cities

Squirrel Al robot Squirrel Al robot Squirrel Al robot Students taught by
outperformed outperformed outperformed 17 the Yixue Squirrel
human teachers the committee teachers Al teacher achieved
by 9 point on members of “ One teacher taught higher learning
average entrance three students efficiency
examination for during the
high school competition

54 0.7

Al Teacher Human Teacher

.prnewswire.com/news-releases/squirrel-ai-learning-present-at-top-ai-summit-re-work-deep-
learning-summit-to-lead-ai-educational-technology-innovation-with-sri-300877699.html



https://www.prnewswire.com/news-releases/squirrel-ai-learning-present-at-top-ai-summit-re-work-deep-learning-summit-to-lead-ai-educational-technology-innovation-with-sri-300877699.html

n1sasulunisihdygyusshvglunsdne

Chinese investment in Al is climbing

U.S. venture capital firms made more investments in 2017, but spent less money than Chinese VCs. Much of the money in
both countries went to companies using various types of artificial intelligence technologies.

Mumber of investments  Value of investments

$4.0 billion

2.0

China
Chart: The Conversation, CC-BY-ND « Source: CNBC « Get the data

Chart sourced from TheConversation.com

According to predictions from one report, “Al adoption in education will explode over the next five
years and is expected to reach global expenditure of $6b by 2025. Much of the growth will come from
China followed by the USA, together accounting for over half of the global Al education spend.”

https://www.lexalytics.com/lexablog/ai-in-education-present-future-ethics
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Scholarly Output ( total value )
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Publication: Al (Top-5 World + Top-5 ASEAN)
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Publication: Al (ASEAN)
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A5 N SUTWULTETINT UUNMEINALAZ TN () {mm:sjﬁﬁ'n;mﬁlnuua:iﬂaag‘lun:tﬂnufnu] 1 w.A. 2559
Table A Summary, Number of Populations by Gender and Age (Thai Nationality) : Year 2016

http://www.en.moe.go.th/enMoe2017/images/PDF/statistics2559.pdf

FuIENg
Numbers of Population
h ] Wil T e
Male Female Total
nuﬂ‘:mnﬁ"nh:mm‘wmu. 0-3nn31 100 1 31,536,417 32,880,728 64,417,145 | Total Population (0-100+)
nummmﬁ"m‘:zmm\lmq 0181 7,602,096 7,196,199 14,798,295 | Total Population (0-18)
TusrmmmissmAteey 19-21 I 1,491,766 1,433438 2925204 | Total Population (19-21)
vaunih 11 322,426 304,759 627,185 <1
1 348,598 330,685 679,283 1
2 371,662 350,867 722,529 2
3 381,349 359,658 741,007 3
13 405,208 383,085 788,293 13
14 406,638 385279 791,917 14
15 408,200 386,930 795,130 15
16 429,560 409,323 838,883 16
17 429,547 407,393 836,940 17
18 457,432 436,579 894,011 18
19 495,318 472229 967,547 19
20 505,801 482,447 988,248 20
21 490,647 478,762 969,409 21
wnn 21 1 22,442 555 24,251,091 46,693,646 >21

unaviaeviays : simAvsmmedeu nammnases u ufl 31 funex 2559

Cmirna * Manardmant ~Af Demsutinalal AAdoninistratisas I indeatard as ~F 31 Basarnihar N1 2)
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