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Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0
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7 e
18" Century 19" Century 20" Century Today
Machinical Production] Mass Production Automation Intelligent Production
Using steam and vrater power Assembly lines and electricity Using compulers, electronics and IT Connect everything, 1IOT

th.cc-linlcarg

https://th.cc-link.org/th/cclink/article/differences_between_fourth_and_third_industry
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Piece(s)/Batch

MasS Production

One piece
& Small |

Labor
Shop floor Intensive

Hghdcraft production
oduction  with conveyor

www.tgi.or.th 938_215033 © Copyright 2020 All rights reserved TGI
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15 components of the smart factory of the future

Suppliers

@ ) Smart Supply
Qnetwork

Transparency over supplier
inventories and vehicle
logistics allows for automatic
and optimized supply
decisions

loT-related

Not loT-related

T ~
www.tgi.or.th @33-215033 © Copyright 2020 All rights reserved TGl

Software

)

Manufacturing

2 Next-gen manufacturing systems

Manufacturing systems make automated and smart decisions
(e.g.. production scheduling). offer intelligent machine applications,
seamless engineering integration and allow for remote
visualization, monitoring, control, and alerts

®‘Cloud storage/ processing

Data storage and application processing on

secure cloud servers

O

A Intellig. sensors/actors
Sensors deeply integrated in
machines wirelessly stream data and
have an own analytics engine (edge
analytics)

2 Mobile workforce

.
3
E Workers are equipped with mobile

o
S
v

devices and augmented reality
devices to process real-time
information

®&] Additive manufacturing
3D printing allows for rapid
prototyping and rapid spare part
printing

(4)

Data analytics
Advanced decision algorit-
hms & real-time analytics

<_% Cyber physical systems
Interconnected systems and social
machines control physical entities

) 3 Cybersecurity

Encrypted data and protection
mechanisms against cyber threats

(8)
24 smart maintenance
Machine maintenance becomes
integrated (autonomous) aided by
predictive algorithms and remote
assistance systems

il Self-driving vehicles
Material is handled via autonomous
vehicles and intelligent
transportation units

11 :
Intelligent products

Products carry relevant information
for machines to make decisions

@T_‘: Robotics
Use of flexible robots augments
intelligence, automates certain
processes and creates new forms of
worker-robot interaction

®—{- Advanced materials

New materials such as nano-
matierals as well as integrated
computational materials engineering
(ICME)

—»

A\

@F‘!E Responsive
manufacturing
Individual manufacturing steps
are designed for customer
interaction so that products can
be tailor-made for customers

\_—/
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LALLM LY Mobile robot

(%) GE TGP msiom i }CES”
Service robots for professional use. Top 3 applications
6" ( C :2/ Unit sales 2018 and 2019, potential development 2020-2023

'000 of units

World Robotics 2020

Produced by VDMA Services GmbH, Lyoner Str. 18, 60528 Frankfurt,
Germany.

Professional Service Robot

Unit % Growth
271,100 +61%
361,300 +33%
495,500 +41% 33
700,100 +41% :
Logistic robots Robots for public environments Defense applications
1,019,300 +41%

www.tgiorth (38215033 © Copyright 22018 ®2019 ®2020 =2021 ®2022 ®=2023 Figure 2.1
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LLUILUNNIT LI Mobile robot

AGV AMR Market ($M)

-
. I

2022 2023 2024 2025 2026 2027 2028

HAGY ®AMR

www.tgi.or.th @38_215033 © Copyright 2020 All rights reserved TGl

6



Tas9nN1SANBILD @ Thai-German Insiut Eé’ =
NINITYNIEAVNAR K, v’

ﬂ’]WLLﬂZﬁ%’NQNd']

(Value Creation) a9 A2UABINITNT LFUmATulagaTuuguAlas sEUUan 1UlA

AALATEND [Ny A2

B YU IERUATNITNEUIUTUNU

] ¢ %% wa
‘Vji%ﬂ%@] 53‘]J1Jﬂ(§lt%&l(§l
wazAana 1 2563

m Jafvdumonludd
m \Paaud vuds / ladadind
Usznau / wendiu / Wdeudia

MSHARLaZNITULUTENY

FEUURNITYIN

ASIVADUNAZIAVUNA

>

AIVAUNTTUIUNNS

gunsaigeases (IT w3a lioT)

v
*  anwdsznaunsd@mingidasmamaluladinauay SMIURIEIFALAZNINBUILTUIR TDIRANADAINFIUKALIAVWIA
uazmaluladvneuddamiunInaauaznsulsann aaaau

= =] L] I3 = = T = = = = T
. 31““17““1\"3%“‘0aﬂ“u’)'\“%ﬂ“ﬁﬁfztn“ LARDUNVUAI (AGV 1Las AMR) Nﬁnﬂﬂ"“i%n"ilﬁulﬂaﬂu'\n l%aﬂa'\nlnﬂﬁa'\ﬁiﬁﬂ
Iﬁﬂlaw'\”aﬂﬁq“ﬂssuﬂﬂlsuwnﬂlla”a”ﬂ'\w ﬂs“’lﬂﬁl‘nﬂNﬁnfJn"“aﬂi%ﬂ"sﬂsm’lﬂ"iaﬂﬂimﬂqﬂ g ua“’&llﬂﬂtﬂ[ﬁﬂﬂﬁa%’l"ﬂwsa&l
1%n1$a§16ﬁ%ﬂ%mﬂ§ lﬂﬂ%ﬂ?ﬂﬁulaﬂ

" nmsANMBILBIANNUT loT idnanngs ualaiaansni (1516 1n extreme environment 1w Tuiasidu MILIZUINZID MY ;
RGNS 989 (@Unsnlimsnzanssidunuigonn) iiudasrramadulazasmaluladic B L
,L



Business Drivers + Technology Enablers

Relevant Technology Trends

(WwoouesINOqY|lY 1€ Josoy ydoisiyd swelboioid Jo 821nos)
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Mechanization,
water power, steam
power

Mass production,
assembly line,
electricity

Computer and
automation

Cyber Physical
Systems

Digitalization (Industrie 4.0 / Internet of Things)
— Affordable large-scale computing power

— Higher-speed connectivity, 5G networks

— Cloud services

— Data-driven services

Autonomy (Heteronomy?)

- Adaptivity / machine learning / Al

— Low-cost sensors / advanced sensors

— Rote, cyclic execution = adaptivity

Human Integration

— Ease of use, task-oriented instruction

— Human-robot / -machine collaboration

Other

— Open source communities, shared development

— Additive manufacturing
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Ta1dToungy AMR 3:%719 AGV

AMR — O —  AGV
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THuauwiwmdn visuavudlunisthva (Magnetic Tape) ngaviuil
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LIDAR &
Sensor

Robotic Arm
Controller Robotic Controller
Wiring Diagram
Motor Driver%ﬁ
‘. Jetson Nano @ Q&‘.
RPLIDAR 7 > /' .’
! 4 s . 5’-‘--; Encoders
*/ \ !
:,QI'DZO ® Q Gy85 IMU

Controlle\

Bumper Switches, Rangefinders

erved TGl

==
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Wheel

Motor Driver

PCB Stand

Ultrasonic S¢

IR Sensor

Battery

Breadboard

Motor

icrocontroller

- Perspex

10
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N1luneAsty ROS ?

1.7 UENIU (Modularity)

2.A3uUaLNg (Open Source)

ROS MASTER

3.5993Uva18A 191 (Multilingual Support)

4.\p39silanarlaussnilegetneunn (Rich Toolset and Libraries)

Registration Registration

5.ANUENNTALUNIIAAFDHEDA1T (Communication Capabilities)

Message Message 6. ATUAYUNNTSHUIUUULATEIANT (Machine Learing Support)

7 AAMULNZEUF IS UIUIRBLAENISANE

Message

8.ANUTINTBLaTNTWISUSTEUNISAl

9. atfuayui nTunagunan ey

www.tgi.or.th @38-215033 © Copyright 2020 All rights M
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1 3
cmd_vel
wheel encoder 1 teleop_twist_keyboard
4
L l 5 2 : 3 >
i — b . rpm gyro
(mothcrgrl:tlrr'cglerino) rosserial : base_controller [« MPU6050
Y - cmd_vel
1 cnlmd_vel 6 7
odomitf 7
wheel encoder 2 navigation : > gmapping
( e J
LIDAR
scan scan
4 4
Node
Topic

1) Arduino - Arduino %138 AUAL Motor/Wheel

2) rosserial - Serial communication $£#179 Arduino Wag Raspberry

3) teleop_twist_keyboard - AguasnAIuANLEUs
4) base controller- Raspberry Pi ﬁLﬂu%mamUﬂﬁJ

5) MPU6050 - Gyroscope

6) navigation- AUANNISHAUSALULR MIULKUTITIAIIS

7) grnapping - a5l
8) Lidar - @wnu Lidar

www.tgi.or.th @33-215033

© Copyright 2020 All rights reserved TGl

1) cmd_vel AAIAULT)
2) rpm AULS7
3) gyro Tayan NS AT

4) scan YoyaLaLyasNaALALAIN lidar

5) map bHuniasala
6) odom FUNUIYDIY

7) tf Toyarurusves lidar fuviueus

Ir Success

12
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A1SNI9TUSTIUNU

Piece(s)/Batch

Human-Robot Interaction

A agIIuNL FINUNH Twdlani
Hurflan-Robot Human-Robot Human-Robot
"""""""""""""""" Coexistence Cooperation Collaboration
Mass Production >
=
2
°
3
©
o
Intensive o
production
with conveyor
1770 2020 - Industrial Robotics
Personalization Personalization 1970 1980 1990 2000 2010 2020

154198 (Navigation)

AGV - Fixed path of travel

www.tgi.or.th @33.215033 © Copyright 2020 All rights reserved TGl
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Cost

LUIAAA

Hard Automation

\ Manual Labour I

Lean
Full
Manual

Full
Manual

J

www.tgi.or.th @38-21 5033

E\:lexible Automation
Manual Labour E Robots Most : Hard Automation
Most Cost CostEffective i Most Cost
Effective ! Effective L
. -
Production . - ﬂu’d’;ﬂ%tljﬁﬂ ﬂ?iﬁ"l
=
Load machine | Machine cycle | Unload machine | Transfer part
1
! N i N Q N\ i “\
N YT )
Wl A A A
u>.| 3 P Auto Auto P
d “\ N\
The Great Divide
4 Auto Auto Auto p
5 Auto Auto Auto Auto 1 q
© Copyright 2020 All rights reserved TGI BE— __;
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) Objective
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\ 1. WHT WIS ]'I'H|||I13I‘.|Iﬁllﬂ‘iﬂ'llllm'lllﬂ'ltliir'l'l
] e P - e
. anuaisaind Wamadssdntamuas asadi
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e 3an Vendor supplier 7

& ¥ A 9 »-f'
- URERINER R U il Ased ONC 3 TR
Operator

- e A el .
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- Simulation
TOTHNTFHIaER Tll.lﬁﬂﬂﬂ'ﬁ )
Lean Automation

]| R
. ma Tdsunsmjuouauns PLC szAUga

Communication Protocol’ SCADAS [oT Technolmy

Laa
h

[X]

L Semziilaouszanudoans lunszunnsain 1d
3 ﬁﬁn ug1un1j1|-§3qmﬁﬁﬁﬂﬂTuTﬂ'ﬁ 3. '.iE'LI'I.I'a;PIII in I].I'Ell‘.l%l auazEn Iiﬂaﬁﬁl'illﬁ SUUERP
4. RFID & Machine Vision System

5 Smart Mok & Die

+ walulag 4.0
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