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Automation

“Automation” can generally be defined
as the process of following a predetermined
sequence of operations with little or no
human labor, using specialized equipment

and devices that perform and control
manufacturing process
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Automation
Definition

 Automation, or Labor-saving technology is
the technology by which a process or
procedure Is performed with minimal human
assistance. Automation or automatic control
IS the use of various control systems for
operating equipment such as machinery,
processes In factories, boilers and heat
treating ovens, switching on telephone
networks, steering and stabilization of ships,

aircraft and other applications and vehicles
with minimal or reduced human intervention.
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Automation as tech.
Instigation

« Automation has been achieved by various
means including
mechanical, hydraulic, pneumatic, electrical,
electronic devices and computers, usually In
combination. Complicated systems, such as
modern factory, airplanes and ships typically
use all these combined techniques. The
benefit of automation includes labor savings,
savings In electricity costs, factories, savings

In material costs, and improvements to
guality, accuracy, and precision.
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Automation Machinery - GEC

TRVATRL3030

laser Cutting machine
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Automation Production Line

CAN Production
industry
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Automation work cell
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Load machine
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Unload machine
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asutlvAutomation

Load machine

Machine cycle | Unload machine

Transfer part
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Manual
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>
w |3 Auto Auto
d —N
The Great Divide
R Auto Auto Auto Fully-Auto.
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UULURA ?

Robotics ?
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Robotics = Automation Machinery
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Isaac Asimov’s “Three Laws of Robotics”

Isaac Asimoyv (1942)

m Science fiction writer, Asimov, wrote a short
story "Runaround’. And included the Three
Laws of Robofics:

® A robot may notinjure a human being or,
through inaction, allow a human being to
come to harm.

® A robot must cbey the orders given to it by
human beings, except where such orders
would conflict with the First Law.

B A robot must protectits own existence ds
long as such protection does not conflict
with the First or Second Law.




Key definitions (according to ISO 8373:2012 and ISO
10218-1:2011)

robot

actuated mechanism programmable in two or more axes
(4.3) with a degree of autonomy (2.2), moving within its
environment, to perform intended tasks

NOTE 1 A robot includes the control system (2.7) and
interface of the control system.

NOTE 2 The classification of robot into industrial robot
(2.9) or service robot (2.10) is done according to its
intended application.
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Classification of Robotics

Lawn moving Defense
Fiel
Vacuum =
Cleaning
Medical
Entertainment
Professional cleaning

Underwater system

Construction

Unman vehicle

Agriculture
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l Europe smart robots market share, by application, 2017 (%)

B |ndustnal Robots

#  Service Robots

Source: www.grandviewresearch.com
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Industrial Robot Definition

* |[SO 8373 an industrial robot is defined to be
an “automatically controlled,
reprogrammable, multipurpose manipulator,
programmable in three or more axes, which
can be either fixed in place or mobile for use
in industrial automation applications.”
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| GLOBAL AUTONOMOUS MOBILE ROBOTS MARKET
| APAC

Fastest-Growing Market
By Region (2020-2030)

APAC
;3 Largest Market

-!E-I‘ . By Region (2019)

ey

Market Size
$220.6

billion

7

2019
Market Size

$29.3

billion

Market
Crowth Rate
(2020-2030)

18.3%

SinnuAsygignamnsy www.oie.go.th Office of Industrial Economics



GLOBAL
WAREHOUSE ROBOTICS
MARKET

OPPORTUNITIES AND FORECASTS,
2017 - 2023

Warehouse Robotics Market
is expected to reach
$5,186 million by 2023.

Growing at a CAGR of
11.6% (2017 - 2023)

© Alled Marketl Research
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Estimated worldwide annual shipments of industrial robots by

regions

300

250

200
2
§
S 150
3
o

100 I

2007 2009 2010 2011 2012 2013 2014 2015 2016 2017
® Asa/Australia wEurope = Amerca Souice FR Word Robotos 2018
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IFR
International
Federation of

2018: Europe & America still growing, Asia flat Lerelics

Estimated worldwide annual supply of industrial robots
at year-end by regions 2016 - 2018*

1%
Asia’Australia
7%
Europe

[ 49 |peTH

i

ad
all others g

=2018" w2017 =2016

0 50 100 150 200 250 300
‘000 of units

* prelminacy Gala _Source IFR Statsticsl Depaivrest |
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GROWTH OF INDUSTRIAL ROBOTICS ROBOT DENSITY IN 2018
WORLDWIDE & CHINA (THOUSANDS) Source: World Robotics, IFR, October 2018, ifr.org
Source: IFR World Robotics, 2018. *Forecasted
ESTIMATED ANNUAL SUPPLY OF INDUSTRIAL ROBOTS (2008-2021) ROBOTS PER 10,000 MANUFACTURING EMPLOYEES
700
== Worldwide == China 630 == Global Average Density
600
553
500 484
a
400 381
294
300
254
221
200 e 178
100 I I I I I
0
2008 2009 2010 20M 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 South  Singapore Germany  Japan United Italy China

Korea States
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Annual installations of industrial robots 2013-2018 and 2019*-2022*

‘000 of units

2013 2014 2015 2016 2017 2018 2019* 2020* 2021* 2022*

*forecas! Source: World Robotics 2019

Office of Industrial Economics
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Estimated annual supply of industrial robots at year-end
by industries worldwide 2015-2017

S— +21%
) ) W +27%
Electricalietecironics |GGG

Metal +54%

Chemical, rubber and plastics

Food
: <. ; ;.. |
Others ,
m %]
Unspecified 2017 m2016 =2015
0 20 40 60 80 100 120 140
'000 of units Source: IFR Statistical Department
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IFR
International

0 - - = Federation of
China remains the main End User of Industrial Robots S el

China

Japan

United States
Rep. of Korea
Germany
Chinese Taipei
Italy

France

Mexico

Spain

India
Singapore
Canada
Thailand
Czech Republic

Steven Wyatt

Annual installations of industrial robots
15 largest markets 2018

P —————————— e ——————— RN
SS—e, 55 2
= 0.4
I 37.3
I 6.7

B 121

B o8

W ss

57

W53

M 48

B 43

H3s

H33

W27

‘000 of units Source: World Robotics 2019

Page 8 | 18 Sept. 2019
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Robot Density As Growth Rate

1 Robot per 10,000 Employees
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Korea, Japan and Germany are the most Emerging markets: robot density is still far
automated countries in the world below average
Number of multipurpose industrial robots (all types) Number of multipurpose industrial robots (all types)
per 10,000 employees in the sfacturing industry (ISIC rev.4: C) 2011 per 10,000 employees in the manufacturing industry (ISIC rev.4: C) 2011

. Average robot density world: 55
Average robot density world: 55
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Numb er of multipurpose industrial robots (all types)
per 10,000 employees in the manufacturing industry (ISIC rev.4: C) 2014

600

500

400
Average robot density world: 66

/

300

units

200

100

Rep. Korea
Japan
Germany
Sweden
Denmark
Belgiurmn
USA
Taiwan
Italy
Spain
Finland
France
Canada
Austria
Netherlands
Slovenia
Slovakia
Switzerland
Czech Rep.
Australia
United Kingdom
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Mo. of multipurpose industrial robots (all types)
per 10,000 employees in the manufacturing industry

E Average robot density world: 69
CERREREBIIRARENIIIIIGLG
g;aﬁg§§ : }Eisagggggég

Source: Word Robot Density (IFR 2076)
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International
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Rerelics

Number of installed industrial robots per 10,000 employees in the manufacturing
industry 2016
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Source: World Robotics 2017
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IFR
International

Highest Robot Density in Singapore - lowest Average in Asia 2%'9

Robot density in the manufacturing industry 2018

Average Europe: 114
Average America: 99
Average Asia: 91

Average world: 99

robots installed per 10,000 employees
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Source: World Robotics 2019
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Source: IFR World Robotics Report 2018

ROBOT DENSITY - G20 countries

The US ranks 7" worldwide

Republic of

Singapore ) 2
Germany ) 3
Japan ) 4
Sweden ) 5
Denmark ) g

USA )7

China )21 97*

3 - i ¥ FR
200 SUU Al 20U International
Federation of

*Robots per 10,000 manufacturing employees 2017 Revelics
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ROBOT DENSITY - World Robotics 2019
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Collaborative robot are now able to work
collaboratively with humans without a safety fence.
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Cobots worldwide

23% . —_ &}
14.000

11.000
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IFR
International

Collaborative industrial robots still a niche Corelics

Collaborative and traditional industrial robots

m Traditional Industrial Robots m Collaborative Robots

2018

2017

'000 units

Source: International Federation of Robotics
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Service Robot Definition

* The International Organization for
Standardization defines a “service robot” as
a robot “that performs useful tasks for
humans or equipment excluding industrial
automation applications”. ( ISO 8373)
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SERVICE ROBOTICS MARKET

Global Service Robotics Market Share,

Global Service Robotics Market Size, 2015-2026
By Application, Industrial/ Commercial, 2018

(USD Billion)
$‘| 1.25 $46 13 Defence 19.6%
B 2 > S . Transportation & Logistics | Medical
BI"IO" in 2018 Billion by 2026 Construction & Demolition | Unmanned Vehicles

Agrniculture & Forestry | Others (Retail, Public Relations etc.)

Europe Service Robotics Market Size, 2018 (USD Billion)

$3.65 Billion

E3 Copyrights @ Fortune Business Insights | www fortunebusinessinsights.com
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AUTONOMOUS
COMMERCIAL SERVICE ROBOT

VIEW MORE

!
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International

Vacuuming and floor cleaning robots are established o el
personal/domestic service robots

Service robots for personal/domestic use.
Estimated value 2017** and 2018, forecast 2019* and 2020*-2022*

Q
[72]
-
[T
5]
7
o
o)
3
ﬂ»-,"
Robots for domestic tasks Entertainment
*forecast. **revised m2017* m2018 wm2019* wm2020* w2021* wm2022* Source: World Rebotics 2019
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Number of service robot manufacturers of all types

- - e IFR /
rofessional and personal/domestic use) by country of origin ST
(p P ) by h g statistical
department
250
200 m Established
g m Start Ups
5
® 150
£
(=]
=
© 100
5
2
=
- II
\)% (\0 'b Q s(\\ \Q’ .\'],Q’ R \sl_ @b’b \\\ \Q f;\rb 600 k\{b ‘rbe} é\\'\rb '\ '5‘\{.
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Source: World Robotics 2017
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IFR
International

Professional service robots: main value growth drivers are E—“ﬁ;ﬁé
logistic systems |

Service robots for professional use. Main Applications
Estimated values 2017** and 2018, forecast 2019* and 2020*-2022*

o

(2

)

Y

5]

n

=

kel

3
40 1.0 1112 1314 09 40912 1.3 1517
B~ I S .

Logistics Medical robotics Field robotics Defense
*forecast, “*revised ®2017" =2018 m2019" w2020" w2021" w2022 Source: World Robotics 2019
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Number of service robotics manufacturers of all types

IFR

(p:_'ofessional and personal/domestic use) by region of erafietionl
origin department

Others; 30

Asia; 134

Europe; 293

North America; 242

Source: World Robotics 2017
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IFR
International

% - - " Federation of
More than 700 service robot companies identified Robelice

Number of service robot manufacturers of all types
(professional and personal/domestic use) by region of origin

Others; 29

Asia; 133

Europe; 307

North America; 250
Source: World Robotics 2018

SinnuAsygignamnsy www.oie.go.th Office of Industrial Economics



P

-~

e

L

. - o Y

N ‘/ .
vz

'(- | Q Qi 1
TARA @ amﬂugﬂﬁzn@umﬁzuuam‘iuuml,m:‘vguﬂuﬁ”lwal

mation and Robotics Associ

ThaiFightCovid Technical Forum Ep.11
19 {e12563



ANTNAAIAN AN

B aun@nuedaniAnlsznaunsssuuanTudALazuauslne (TARA)'s

Usenaumns

" JRyaas ManiigananAnussuLan ludRuayiues

q

=

Lﬂld % % e A
LTEIITIEY NANNAIU RPEATILGISNERIER

¢

&
a a o/al/Lw

B ANNTNNARNANG LAWA HNTIADIRN

u Q

EIRAN

1
)

viugud undszans Inan19iud@oainaninu

[ {
WWW.THAITARA.ORG THRﬁQ@ S



0192 RIATDIANIAN

di [~ c 9/41” v = 1 = a 1 a
" e uAuINANUBETALAT e TINDNUIEANUAIINIINNBNIIGINA LUn{anTN

QII o o o 1 8 =R a = di dl Qi v

LﬂﬂQﬂU?ZUU@quNMLL@Z‘VI‘MEIWF] ?‘Jﬁ\lﬂ\‘i"]“ﬁ’]“ﬁﬂ/\l@u"] NINEIURN

9/

R LW@@?’Nﬂ']WN?QNN@ﬂM?”MQ’N@N’]‘ﬁﬂG}J@Qm\l’]ﬂﬁJ PULNU LL@”@Qﬂﬂ?@u i ‘V]\Iﬂ’]ﬂ’i‘ﬁ
LL@”ﬂ’]ﬂLﬂﬂ‘ﬂumﬂiuLL@”B‘]’Nﬂ?”mﬁ‘m\lﬁlﬁmﬂﬁw’&ﬁﬂLL@”@m\lﬂ’]?m&@ﬂﬂ@@Qﬂu L‘W‘ﬂ
W%JM’]V’]”J’]N?’)NN@V]’NFHW’W

% %

" adadsuniswaumauladsruudnTudfuaziuaus 9009 398 Auadn wikngsw
Aunin ausy waziflunilansanistseynaldanuscunds luiFLasviueus

24
WWW.THAITARA.ORG THRH @ 76



ANNNATNITONIUNATIA

AANLUL WRIUN LTINITITUL LA WA

Drone/UAV

Robotic,

Automation
| & Intelligent |
‘  Systems.

Robots

WWW.THAITARA.ORG

TARA® 7



B 91n1Ag1U (Aerospace)

B giunazng (Oil & Gas)

B nsnwas (Agriculture) " st (Packaging)

B gqupus (Automotive) 2 A e
B gudiulAsesansna (Precision Parts)

= Fiannselingd (Electronics) L.
B gumaunn®as (Semiconductor)

" nsdmiudeya (Data Storage) A

B 91uusng (Service)
B 911135 (Food)
" laseaiaiugu (Infrastructure)

B n15uae (Manufacturing)

® yugngide (Materal Handling/l agistics)

@Wwé@uaqmmw (Medical/Health Czﬂ@>

WWW.THAITARA.ORG

a

TARA® ™

o oo s et s



10 9ms1ungsu S-Curve

0 FirstS-Curve (@ NewS-Curve

-
S

N\
)
’

o

ULV GRRIA Y

# diannsaiindsaasey x n1sUuwazlaldasng
mswmmmnausqﬂ‘lﬂﬂ aInAsTIMNLAzIA
_© Niaznsviouidisndsaunm I

$ INEATHAE iy

ﬁ wiAlulagyanw

B msudsguems 9 NISUNNIATUNAT

oy

WWW.THAITARA.ORG THRH @ 79

o ot et et P



Medical Robots by TARA

Mobile Robots 1 Coxsys -COCONUT : siuaufsndaaniulnninisd
uvcC
2 Gensurv -AR: ﬁuﬂuﬁmudaﬁm%’u‘iﬁwmma

-Q-G Robot: ﬁuauﬂ'a&'\ﬁyfa
3 Lertvilai - FACoBOT: Intelligent Mobile Robots

From Research->MuM-II->FACoBOT
A Cyber-Physical Presentation

4 Mostori -Automatic Disinfection Robot
-TEMI + Smart Thermometer Wireless
System

5 PlanetTandS Co., Ltd. -Magnetic Guided vehicles with Germicidal
Lamps

6 Ramathibodi -CISTEMS Ramathibodi Service Robot

7 Thai Manufacturing 4.0 “AULUALTIE

Solution Cluster (TM4SC)
Service Robots 8 TA Robot -AMY-A1S Robot

-Genie Robot
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palnmsenszay Automation, Robotics and Al Supply Chain to World class automation machinery industry

Digital Marketplace

(

* Matching

IU giFD.

IT CoRE
[-Industry
TP

API
« BOI
« Bank

. 97 ,@INY.

« . ,DEPA
e UM 12

Simplify
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#NIZTAY System

integrator 310 OEM %
11l AMB

r
* Smart

Farming
. nenInlIzy
+ Service/

Tourism

. §INAYUTW/
—  pinA

« HRD and Certify
+ Sl Certification

» Incubation /

o Cluster /

\
*Resource sharing

Business
Grooming
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Technology Transfer to Commercial
Application Product (7, 8, 9 TRL)

N

\_

[TRL* 5-6| Transferto > 7, 8, 9\

Test bed

Value Engineering

Innovation Spect
(Standard)
Supply Chain
Management

company incash 20 -
30%

Sand box by sector

J

*TRL = Technology Readiness Level
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wuININ1sWeuun Industrial Transformation Platform RAI

Strattegic Driven Medhanism

tandard Regulation
S Prom 0 tOr

Permit
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Test bed (Technology Transfer)

Expert
20 — 30% Incash
Finance
Product
r N D
« University Test bed (7, 8) ( A
' « Medical
« Institute : :
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» Personal « Supply Chain Management
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— (5-6) 5 PR Commercial (9)
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Simplify Automation
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Changed agent organization / Player

—

. MOI - CoRE 15 members-SI| Registration-N.12

MOI - DIP - ITC — 94U Covid 63

MOI - OIE — JULUTEUNTT — 31U Productivity — 94U Covid 63
BOI up to now 13,000 M.

NSTDA — EECI — Aripolis-ITAP

Bank —Loan —soft loan

University — Engineering faculty

TARA — 120 members

FIBO

10. FTI-47UNA19-8unNNA

© ® N o O &~ W N

11. NIA-wannssNaiaLih
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Value Creation — Technology Road Map
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