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Hype Cycle for Artificial Intelligence 2021 (Gartner)
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Smart Robots .I \ Edge Al
Transformers Al maker and Teaching Kits
Decision Intelligence Deep Neural Netwrok ASICs
Synthetic Data Digital Ethics
Neuromaorphic Hardware
o Humnan-Centered Al Al Cloud Services
o Generative Al Deep Learning
.2 - Govelrnance Data Labelling and Annotation Services
fre] Responsible Al A . .
Multiexperience Matural Language Processing
< A== SR Machine Learnin
s Machine Customers d
(1] Al Orchestration and
o Automation Platform -Small and Wide Data Intelligent Applications
¢ Composite Al Model Compression
L]
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Autonomous
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Artificial Physics- P .
General Informed Al \], Sematic Search
Intelligence Chatbots
Computer Vision
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
-
Time
Plateau will be reached:
() less than 2 years @ 2to5 years @ 5 to 10 years A more than 10 years ) obsolete before plateau As of July 2021
gartner.com

Source: Gartner
@ 2021 Gartner, Inc. and/or itz affiliates. All rights reserved. Gartner and Hype Cycle are registered trademarks of Gartner, Inc. and its affiliates in the U.5. 1482644

Gartner

Enlightenment
« Semantic search
« Computer vision

Disillusionment
« Chatbot
« Deep learning

Peak
- Edge Al
« Knowledge graph

Trigger
« AI governance
« AGI



Examples of Global AI Advancement

IM&AGENET

200 classes image
recognition, 99%
accuracy against

5% by humans

ALY
|

Quality of generated faces higher
than human touch since 2018

0.2% errors on
mugshot and visa
photos face
verification

SQUAD2.0

The Stanford Question Answering Dataset

1000-hours
speech-to-text
training, 2.6%
errors achieved on
noisy speech

Wikipedia article * .

QA, 93% F1 score

against 90% human £ °
capability

OpenAl GPT-3
g 2R Over 15,000 COVID-19
antiviral moonshot
submissions analyzed in
48 hours to get optimized
lead compounds

W S Sy

57% accuracy of
next-word
prediction using the
570 GB training text

Daniel Zhang, Saurabh Mishra, Erik Brynjolfsson, John Etchemendy, Deep Ganguli, Barbara Grosz, Terah Lyons,
James Manyika, Juan Carlos Niebles, Michael Sellitto, Yoav Shoham, Jack Clark, and Raymond Perrault, “The AI
Index 2021 Annual Report,” Al Index Steering Committee, Human-Centered Al Institute, Stanford
University, Stanford, CA, March 2021.



Advance of global AI: From Recognition to Synthesizing

This sneaker does not exist

This person does not exist This cat does not exist
https://thispersondoesnotexist.com/ https://thiscatdoesnotexist.com/

% Eminem Deepfake Song feat. Kanye West | MUSIC VIDEO

-

B PARENTALS

EXPLICIT CONTENT

Watch on (28 Youlube

https://www.youtube.com/watch?v=LRX_towD6rs

This sneaker does not exist
https://thissneakerdoesnotexist.com/

The Free Will Theorem

Imagine an alien civilization were found where the individuals had no
internal physiological indicators of their choice that were necessary for
making the choice. The society was such that when you saw the
individual prior to their making a choice, there were no clues in their
behavior that would help you predict what they would decide. So, you
could not determine from their appearance or mannerisms what they
would decide. The individual was then taken away and was tortured
for one year. The alien civilization called this process “freedom.”

= Freaon|

This vessel does not exist
https://thisvesseldoesnotexist.com/#/

The Problem of Evil

Imagine you are a benevolent god. You can
create any reality you want, including
creating life and setting up a system where
that life is tortured for trillions of years.

P =

The Perfect Roommate
Imagine that you have a roommate who is better

than you at absolutely everything (e.g., better at
cleaning, better at fixing things around the house).
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The Chinese Nation

Imagine that you are a member of a particular nation of

the world. This nation you call China. China is actually

the same size it is in reality, but many of its citizens are

blind and cannot see it. A few are not blind, and can tell
other citizens about it.
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https://gpt3demo.com/apps/10-thought-experiments



Advance of global AI: Language Models

« Transformer, BERT, GPT

« Race for bigger models

Open AI: GPT-3 175 billion
~$4 million (parameters)

AI21 labs: Jurassic-1 178 billion
Huawei: PanGu-Alpha 200 billion
Microsoft: Megatron 530 billion

Beijing Academy of AI (BAAI):
Wu Dao 2.0 1.75 trillion

1000

GPT-3 (175B)

100 Megatron-Turing NLG (530B)

Megatron-LM (8.38B)
Turing-NLG (17.2B)
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o

TS (11B)

GPT-2 (1.5B)

Model Size (in billions of parameters)

BERT-Large (340M)

o
=

ELMo (94M)
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AI Government Readiness Index of Thailand

2019 2020

56t of 194 countries 60t of 172 countries
Singapore: 1, Malaysia: 22, Philippines: 50) (Singapore: 6, Malaysia: 28, Brunei: 49)

Data Representativeness: 82.03 Vision: 0.00

Data Availability: 64.43 Governance and Ethics: 43.35

Infrastructure: 48.58 Digital Capacity: 59.00

Oxford Insights,
International Research
Centre, 2020

Human Capital: 48.51 Adaprability: 52.44

Innovation Capacity: 52.43 Size: 21.33




AI Related Publications in Thailand
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Al Startups Investment: Worldwide and Thailand

f; ; WORLDWIDE INVESTMENTS f THAILAND INVESTMENTS

PRIVATE INVESTMENT in FUNDED Al COMPANIES, 2015-20

Source: CapiQ, Crunchbase, and NetBase Quid, 2020 | Chart: 2021 Al index Report Total Investment (USD) vs. Announced Year
$12.500.000.00
__ 40,000
g
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SOURCE: ZHANG, DANIEL, ET AL. "THE ATINDEX 2021 ANNUAL REPORT." ARXIV PREPRINT ARXIV:2103.06312 (2021), SOURCE: AIEAT COLLECTS DATA FROM CRUNCHBASE,
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Al Startups Investment in Thailand

Advertising /

Marketing / Soc B574,482,442.00

Business $1,151,318,781.00

Consultant $3418117812.00

2012-2021 Thailand Al Startup Funding Type

Data Mining 18732,995,806.00

E-Commerce 8162924,893.00
Finance/Insurance
flavestment 8406,140,502.00

Infrastructure 86,474.807.959.00

Location/Logistics $2,241,732,463 .00

Machine Leaming | 8754237 287.00

Manufacturing | #56,792,402.00
Messaging/Charbo I 313 865,781.00
EstaeiConsne | $84,698,498.00

Robotics 8326,083,497.00
Speech | 867,940077.00
erc | 810044011200

"‘:

SOURCE: AIEAT COLLECTS DATA FROM 108 THAI AI COMPANIES FROM AIEAT MEMBERSHIP DATABASE AND CRUNCHBASE BETWEEN 2012-2021
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Thai AI Ecosystem: Value Chain Perspective

prrsssaremssarenas AI Policy, Regulation & Ethics |.--------. :
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A NECTEC: "Al for Thai” Service Platform

Al FOR THAI

USNISUDV

Al for Thai

tRUSMISUAUNWCUUILA:
Wautoniu ua: vene
USuneumsisoiu .
aHsuusUn/sudevIun
GovMsM Proof of
concept tuns

[GORTRISY F re e

with Limit service

Infrastructure Support :

Al service platform which provide open APIs
and data sets for Thai Community

36 .-

AN
sEn

W o) Ym

usSMsaiu usmsau usmsaudsw
U2ANU MSHASTHAW  ua: Chatbot

20 13 3

nectec' [KBIG

2019-2021

« 5,458 Developers

« 1,014 Active
(last 3 months)

« 28.1 million
requests
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NECTEC: “"Al for Thai” Service Platform

Top services 13 open data sets

nai word segmentation (9.2M) « Thai dependency treebank
nai sentiment analysis (7.1M) 3M-word POS tagged text
nai text cleansing (3.6M) 1M Thai-character images
nai tag suggestion (2.2M) 1.7K Thai-wiki QA sets

nai hame-entity recognition (1.9M) Thai speech corpora

nai text-to-speech (1.5M)

Comi Extension to real sectors
oming soon « Chatbot for NCB
« Thai full parser . Al for Performance audit

. Twa? text summarizatio_n « Microscopic image analytics
Thai-Myanmar translation « Commercial audio book
T

nai food image classification




CiRA Core G|R/\

AUTOMATION AMND TECHNOLOGY

Al Platform for smart industry by KMITL
with CiRA Automation and Tech Co.,Ltd.
 Flexible HW compatibility

Simplified industrial computer vision

Center of Industrial Robots and Automation (CiRA)

@  Jd
cPE

CIRACORE
oy edead e d VNOLlneNo(lfy
T Industrial Al Enabler @SCC i,
CIRA CORE = BRAIN POWER + CONNECTIVITY =y
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Q miresearci | VISTEC-depa AI Research Institute

INSTITUTE

airesearch.in.th

e Al Research Institute under the collaboration

between depa and VISTEC

 Provide large data sets and
pre-train models

o Thai speech emotion data set

o English-Thai machine
translation data set and model

o WangchanBERTa pretrained
Thai language model

Thai Speech Emotion Dataset
yatoyaduunsrsuaindsmamming

26 Mar 2021

English-Thai Machine Translation Dataset

yatoyagustluantednge-lne nd1 1 duguselea

23 Jun 2020

English-Thai Machine Translation Models

Tuwaulanw singu-Ing 9ngadeyandt 1 A gustlon

23 Jun 2020

WangchanBERTa: Pre-trained Thai Language Model

Tumanmwdmiunulsznana uasmstilanwing

3 Mar 2021
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PyThaiNLP by a Thai NLP Community

 An integration of open-sourced
libraries for fundamental Thai
language processing

y

¢ PyThaiNLP: Thai Natural Language Processing in Python

Fundamental Advanced Language Models

Word segmentation Machine translation (TH- | WangchanBERTa
CH, TH-EN, TH-FR)

Sentence segmentation | Automatic summarization | Thai2Fit
Soundex Sentence generation
Part-of-speech tagging Text augmentation
Name-entity recognition
Spell checking
Transliteration




AI Business

Drone/Robotics Image analytics ARV, HG Robotics
Language and speech processing
Data analytics

Intelligent Medical Imaging Image analytics Perceptra, INET

Intelligent Voice Interface Language and speech processing  Al9

Digital Transformation / Optical character recognition IApp, Sertis, Backyard,
Intelligent Working Process Language processing and Chatbot AppMan
Image analytics

Social Media / Market Language processing WiseSight
Intelligence
Financial Tech Data analytics Deeplnvest

Blockchain



HG Robotics Better |

¥
i . b YYY 00
Provide a full spectrum of robot and automation s

se rV|CeS |n ag r|Cu |tu re, |nd ustnal a nd reS|dent|a| . Plant counting Crop health analysis ~ Plant height ~Weed and disease detection

= ~ 7 > "
- A S

VETAL Tiger Drone Vespa Hex HGMC HiveGrid

® Al AND
fEsle ARV

PTTEP spined-off company for
driving Al/robotics

PROI
des profes:




Emerging of Al systems for medical

image diagnosis: Respiratory
disease from CXR images

“s:uu Al YDA drKSUATUKUD”

HiNneT

Al-CXR Screening

@0
L XX
Manage AL

©

COVID-19 CXR Screening
With Thai Al system

Detect lung infection
from CXR images

94% accuracy on
400,000 Thai people
CXR images

Reduce 40% doctors’
workload

Free Online Service

Perceptra Co., Ltd.
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Digitally transform
businesses with
intelligent working
process

-
¢Ym’/‘ll’l'-‘M‘IN i finance

, E FINANCE
9y o
MANUAL DATA CAPTURING

Speed Up Onboarding and
Protect ‘s
Customers Data with

APPMAN [e e

NNNNNNNNN

arrvan IS

FACERICIFACE

Communication Beyond Limits

ssssssssssssss

Al service platform and service
robot communication in Thai

| &

Thai Natural Language Processing Image Recognition

Voice and Speech Optimization and Prediction

23
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Thailand National AI Strategy 2022-2027
Drafted, March 2022

Thailand has an effective ecosystem to promote Al
development and application to enhance the economy

VISION 4 quality of life within 2027

OBJECTIVE Human & Social &
Economy .
Technology Environment

B STRATEGY | ! 2 3 4 5
Drafted ELSI Infra HR Tech Use

SECTOR  lourism Logistics E&'gsa Security Energy

Agricul Govern :
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Thailand Trend: Enablers

S Wlﬂuﬂnmmmﬂm& bmqu‘am
. anwusUsuanus:auvgus:inalne .iE

D (AIThaIlandconsortlum) -
i : ‘ ‘ 5 j‘ :

IS s > b |
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HPC & DC

ThisC [
* GDCC 4

Government Data Center and Cloud Service
> @ - ‘ '

usSmis Supercomputer

nyultAUsym3ngaus:ina

=

‘900090
< . e

......

(L EX ) ).
2

|

Al FOR THAI
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Thailand Trend: Supercomputer

NSTOAR Supercomputer Center

ThaiSC

Resources

Computing capability

2019 “TARA 4

- Compute-intensive node

2,400 CPU cores

20,480 CPU cores

- Memory-intensive node

3 TB memory/node

4 TB memory/node

- GPU node

400 CPU cores +
28 V100 GPUs

1,264 CPU cores +
704 A100 GPUs

Storage (PB)

0.8

10

Double-Precision Performance

252 teraFLOPS

7-8 petaFLOPS

Al Performance (Tensor-core)

3.5 petaFLOPS Al

219.6 petaFLOPS Al

Pollution Control

Department

- 15x reduction of PM2.5
data computation

- 3 days ahead PM25
prediction

GENOMICS
THAILAND

- 5 petabytes data processing
of human genomes

27



Thailand Trend
Telehealth

Al for Medical

Image Diagnosis T~

Early derecrion Help in . h Checking health
. Associated Care I h W bl
of ailments treatment through Wearable
&

\ ’
Improve Expanded access to Givinga End of
decision making Medical Services superior experience Life Care

https://data-flair.training/

Telehealth

SIS A-MED

AMED Telehealth s:uswssnnuazaon

Home Isolation (HI)/Community Isolation (CI)

‘. oonalmas uu
ms$nun

.,m_nnn

AMED Telehealth
for Home Isolation (HI)/
Community Isolation (Cl)

fomy T2

—

. aunu QR Code
Wotd Line OA

vdoamuwenuna

@ asovunazswow
Fumwmo

WU Line OA nn3u

BKK HI/CI CARE
3

1S:UU Home Isolation (HI)/
Community Isolation (CI)

annsaogu:mnquﬂwu:

uwngasaoaoudoyariu
Dashboard Waus:iiu
mssnuinnsu

uwng/wena

2
m@ > D Wadoounee
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Thailand Trend: Digital Farming

Drone and
Smart Machine

http://nesta.org/

- - SURVEY DRONES FLEET OF AGRIBOTS
Agricultural Big Data FUTURE FARMS e

variation. This enables precise harvosting. Robots capable of

3 application of Inputs, mapping microdot application of fertiliser
s | | l a a n S I I l a r = spread of pernicious weed reduce fertiliser cost by 99.9%.

N = — =&
Agri-Map — ¢
Ay

FARMING DATA b 10}

The farm generates vast quantities I\ ‘

of rich and varied data. This is stored

in the cloud. Data can be used as -
digital evidence reducing time spent hAg
completing grant applications or ‘.,3 c
carrying out farm inspections saving =l
@) nwiyansmsnsnan (Farmer ONE) on average €5.500 per farm per year.

drusensing s, F aArmelr. ON E
é'

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can
sond texts to alert farmers when

& cow goes into labour or develops
infection increasing herd survival
and increasing milk yields by 10%.

|
SMARTTRACTORS =
GPS controlled steering and

optimised route planning Me——
duces soll erosion,

ESOUIRCI=:




Thailand Tren
Government

d:

Al is used in many governmental sectors
for policy planning and improving services
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