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700/1 Moo 1 Amata Nakon Klongtamru Bangna-Trad Rd. Chonburi Thailand 20000
Tel: 0-3821-5033-39, 0-3893-0100 In3&17 : 0-3874-3433,
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“Hi-Tech Solution for Success”
Providing Hands-on Training, Consulting and Industrial Services.
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“Hi-Tech Solution for Success”
Providing Hands-on Training, Consulting and Industrial Services.
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P E S Thailand 40 High-Tech Solution for Success
Value Added Economy VS ' Creative Added Economy
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trade war
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Piece(s)/Bat
Production
One piece
Labor Intensive
production
with conveyor

1970 2020

Personalization Personalization
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Speed computer
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168

1980s

2.4 Kb/s

www.tgi.or.th

26

1990

64 Kb/s
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Mobile The range of User Data Bandwidth  Coverage per
Generation Frequencies; (Practical examples) Antenna
(Examples) & usage
3G Mobile 850MHz, 2-10 Mbps 50 — 150km
2100MHz Suburban, City, Rural area
4G Mobile 750MHz, 10-30 Mbps 50 — 150km
850MHz, Long-Term Evolution (LTE) | Suburban, City, Rural area
2.1'GHz, version
Fixed 2.3GHzand 2.66Hz | 54 g ppps 1-2km
Wireless (Centimeter wave) Long-Term Evolution (LTE) | Home, office and
version high density area
5G Mobile 3.6 GHz, 6 GHz 80-100 Mbps 50 — 80km
Suburban, City, Rural area
Fixed 24-86 GHz 1-3Gbps 250—-300 m
Wireless (Millimetre wave) Home, office and
high density area

The summary of Frequency and data bandwidth: 3G to 5G cellular mobile generation
- 5G network real-world test: examples by Qualcomm’s simulated 5G tests on Feb/2018

www.tgi.or.th

038-215033-39, 038-930100
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DMG MORISEIKIAKTIENGESELLSCHAFT

3D Printing

www.tgi.or.th
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IT Technology & Attitude

md Perspective
Slave

AL

AP
Leader ship

[

¢~
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1 J
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Service! | Resource/

aftersales | process

Time to
market ' Asset
utilization

Supply/demand
match

www.tgi.or.th 038-215033-39, 038-930100



G] Thai-German Institute
] goivino-toaaiv

Challenge 1

¢ J
ONANIVDINNITH 8N Disrupted
(Opportunity %130 Threat )

02151192

-
i
7
-
o
a
>
w
=3
=
S,
e
S
e
=]
wv
=
Lad
bt
o
o
b




—
TG] Thai-German Institute
goivino-toaaiv

High-Tech Solution for Success

J
D4ANT 4.0

— = K [ 2
e W
www.tgi.or.th 038-215033-39, 038-930100 —




—
TGI Thai-German Institute
agovivino-tnesiiv

High-Tech Solution for Success

Lean Organization

www.tgi.or.th 038-215033-39, 038-930100 . I
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What is Lean?

“To achieve EXCELLENCE or even PERFECTION
by continual
IDENTIFICATION, REDUCTION & if possible ELIMINATION

of Muda (Waste - NVA)

across the value chain”
www.tgi.or.th 038-215033-39, oa&gsoloow
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| Transportation Waste

B Inventory Excess

1) Motion Waste

') Unused Creativity

L) Waiting Time

) Overprocessing Waste
) Overproduction Waste

1) Defects/Rework Waste

038-215033-39, 038-930100




7> The digital thread is the digital representation of the physical product Iifecycle_

FESRAIE] Source Make Distribute ) Service End of life
and design
s £ = & s &

End-to-end information flow across lifecycle

Physical product
lifecycle

Digital thread

4 activities are required to manage the digital thread

Information capturing * Relevant set of data to prevent information overflow

and recording * Automated, real-time capturing via sensors

* Recording and storing of both historical and new data in a single information
system

Information transfer * Digitally transfer information across departments, production sites, value
chain steps, and company borders

Information analysis and * |dentification of relevant data and analysis (ideally, automated)
synthesis * Synthesis of analysis into relevant insights
Turning information * Translation of analysis results into recommendations that suggest actions
into outcomes for workers or automatically trigger actions of machines
* Feedback and continuous improvement i

SOURCE: McKinsey
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Data Acquisitions

Cloud Sever / Big Data

Data Analytic
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Machine Learning Define
. \ Identify opportunities to adopt
Adopt 10N Roadmap machine learning solutions in

every part of your organization.

Diagnose
Collect measurements, success :
stories & lessons learned. = g (for data)

Identify ways to improve. Evaluate the data you need,
have, & could get, to feed

your data science solutions.

A path to adoption for
any business, from

Enterprise to startup, Deploy
that seeks to improve

its business functions Put tools, people, policies, &

ics i Design
using machine learning. mEtr'FS in plac_e. Laun.ch g .
machine learning projects. Plan a comprehensive data
science platform to meet your
v. 1.1 Bruce Wilson (bruce2b.com) needs now & Scale over time
September 2017 y

www.tgi.or.th 038-215033-39, 038-930100
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Key Disciplines that Define Al

Expert

Systems

Natural

Language Neural

Processing Artificial Networks

Intelligence

Robotics

Source: Phocuswright Phocuswrightr’J

© 2017 Phocuswright Inc. All Rights Reserved,

038-215033-39, 038-930100
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Convergence of IT and automation

1970s 1980/90s

5-layer

Information Mainframe architecture A
technology =
Internet,
% MES ?
A '
. Industrial
Industrial Internet of Things
automation

Direct digita

ERP = Enterprise Resource Planning MES = Manufacturing Execution System SCADA = Supervisory Control and Data Acquisition PLC = Programmable Logic Controller 1/0 =
Input/Output signals  Source: loT Analytics

M.tgi.or.th 038-215033-39, 038-930100
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5-layer architecture Cyber-physical
system (CPS) based automation

ERP

MES

' www.tgi.or.th 038-215033-39, 038-930100
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The Scope of Industr 40}‘

Factory
Environmental
Monitoring

MES & Production

Production

Testing

Profile Equipment :
including OEE S el
. :;:em between . . Eneurgyw {;l;a‘nagement
equipment & MES \;ﬂ o
application N %

- Production Traceability 4
s . ‘
S : X g
~ gt ' - i e e T e o= =
3 ¥ = ' 3 ' e S - ] 3 : ~ . “‘
== ——-.‘. . A -3 - = : -,' 1 b 's '-, ‘ ﬁ
:_i /’J e
AL 4 e\ :
== Nl ]
Predictive

Maintenance J Machm_e
Automation

- = Production

2 - "~ Performance Analysis » Industrial Robots
= Machine Status » Automated Guided
- Abnormal Diagnosis Vehicle

- Sensor Measurement « Industrial Machinery

www.tgi.or.th 038-215033-39, 038-930100
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components of the smart factory of the future

@ T)Smart Supply
Q network
Transparency over supplier
inventories and vehicle
logistics allows for automatic
and optimized supply
decisions

loT-related

Not loT-related

A\

Manufacturing —

®‘ Next-gen manufacturing systems ®& Responsive

Manufacturing systems make automated and smart decisions manufacturing

QO  (eg. production scheduling), offer intelligent machine applications, Individual manufacturing steps

ol P ;
@  Seamless engineering integration and allow for remote are designed for customer
interaction so that products can

3 visualization, monitoring, control, and alerts

- - : be tailor-made for customers
§@‘ Cloud storage/ processing O U, Data analytics ©:~éCybersecur|ty
Y Do storage and application processing on Advanced decision algorit- Encrypted data and protection
secure cloud servers hms & real-time analytics mechanisms against cyber threats

(8)
A-) Intellig. sensors/actors ®{:) Cyber physical systems .X Smart maintenance

Sensors deeply integrated in Interconnected systems and social Machine maintenance becomes
machines wirelessly stream data and machines control physical entities integrated (autonomous) aided by
have an own analytics engine (edge predictive algorithms and remote
analytics) assistance systems

= ; 10) - : :

g 0 Mobile workforce Self—drlvmg vehicles ®@Intelllgent products

&=  Workers are equipped with mobile Material is handled via autonomous Products carry relevant information

Q. devices and augmented reality vehicles and intelligent for machines to make decisions

_g devices to process real-time transportation units

vy . information

[&] Additive manufacturing ©";'_°Robotics ®r{- Advanced materials
3D printing allows for rapid Use of flexible robots augments New materials such as nano-
prototyping and rapid spare part intelligence, automates certain matierals as well as integrated
printing processes and creates new forms of computational materials engineering
worker-robot interaction (ICME)

www.tgi.or.th 038-215033-39, 038-930100



Thai
aon

& S .l T,
\{ RO

» - = - —=== =
— = -
e e l —

— | m———
- = for Success
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ERP

A 4

Industry 4.0

Horizontal integrations R&D/IT
Smar; Egctory * ] |
. Q (Y
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Identification & Sensor Technology ?

AN, BENES AT

- Barcode

- QR code

- RFID

- Vision System

- Other sensor ....etc ......
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Inventory Personnel

Control
ZASMART
R4R-D

integrated solutions

Access
Control
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Industrial RFID Equipment
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CloudClean-: Here’'s How it Works!

©
H
!
9

f

|
i

i
}

Soap
dispenser

When a worker washes

Sensors track hand washing
with soap, the system records

At the start of the shift,
opportunities in washroom, food

each worker retrieves his/her
smart badge. preparation and production areas. the hand wash event.
e W
i azxz
S 3 -
{ et = -
& ¥ ¥ [ & -
=3 = e B o
= i3s —_— B 12001 31
The badge emits a gentle chirp as Based on completed events Operators use the data either in C“
a reminder to the worker if he/she compared to opportunities, real-time or as follow-up to inform | _‘
forgot to wash. compliance data transmits to recognition, training or discipline. .
the reporting system. 38 ] ’
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Advantech Machine Vision System

Ruggedize PC for Higher speed, more accuracy and flexible expansion
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saating application Software #lfluscuusanig

Government to Citizen (G2C)

eServices

Applications

Records Request

Tax Remittances

Public Utility Invoicing
ePayments

Complaints and Feedback
Voting

Public Opinions

v
v
v
v
v
v
v
v
v

Government to Employee(G2E)

Attendance
Policies
Payroll
Administration
Self-Service
Pension
Healthcare

AN N N Y NN

Government to Government (G2G)

Budget Management
Policy Implementations
Approvals

Revenue Management
Trainings

Notices and Alerts
Projects

AN NN N Y Y

Government to Business (G2B)

Taxation

Licensing

Contracting & Procurement
Subsidies

Approvals

;vww.tgi.or.th
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e-Governance
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samting application Software #l%luszuusnanns
GRP Suite

Performance Management
GRP — Citizen Services

Payroll
Processing
Asset FY /! FP
Insurance Closure
Variance - . — Compensation
Supplier Portal Consolidation & Benefits
Expenditure Sundry Depreciation Exchange Employee Project
Monitoring Payments Processing Rates Development Closure
Budgeting & . . Asset Attendance Moniton
Allocation Capitalization Cash Management Control

Asset
Management

Asset
Revaluation

Estimation / Payment Asset Bank & -
) Staffin Execution
g -
Grants/Funds I Asset Joumal Employee Project
Management nvoice Budgeting Vouchers Management Planning

Budgeting
Planning &
Execution

. Human
Supply Chain Accounts General Project
Management Payables Fixed Assets Ledger Mgl?eszggrrr?:nt Management

VirtualWorks®
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Indicative quantification of value drivers -

10 - 40% reduction of Productivity increase
maintenance costs'’ by 3 - 5%°

%, \Jalue driverg

20 - 50% reduction Service/ | Resource/

in time to market’ aftersales | process
30 - 50% reduction

............... of total machine
downtime?

Time to
market Asset
utilization

Forecastng Supply/demand
accuracy increased \
to 85+%*

Costs for quality - 45 -55% increase of
reduced by 10 - 20%5 - productivity in technical
professions through auto-

Costs for inventory holding mation of knowledge work?
decreased by 20 - 50%°

1 Cf. McKinsey Global Institute: Big data: The next frontier for innovation, competition, and productivity 2 McKinsey analysis
3 McKinsey analysis 4 Cf. McKinsey Global Institute: Disruptive Technologies 5 See, for example, ABB case study
6 Cf. T. Bauernhansl, M. ten Hompel, B. Vogel-Heuser (Hrsg.): Industrie 4.0 in Produktion/Automatisierung/Logistik (2014)

SOURCE: McKinsey
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T The McKinsey Digital Compass maps

Industry 4.0 levers to the 8 main |
value drivers

Virtually Smart
Remote guided energy [ Intelligent
mainte- self-
Predictive \ pnance service Real-time
mainte- yield optimi-
F nance
experimen-

zation
tation and

Routing
simulation

flexibility
Concurrent . Machine
engineering Service/ Resource/ i
aftersales process exibility
Customer Time Remote
coc_reationl_ to monitoring and
open innovation market < Asset control
: { ‘ tilization
Data-driven { u icti
design to Supply/ ‘ P-rEdICtNe
alue demand \ | maintenance
match
Data-driven
demand

Augmented
reality for MRO?
prediction

o . Human-robot
Digital quality collabo-

ration
Advanced

Remote
process

monitoring
trol
(APC)/ Statistical

. In situ
Real-ti
eal-time 3D

S printing
1 Maintenance, repair, and operations
SOURCE: McKinsey

www.tgi.or.th
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Lean Automation + Digital Information

\ 4

Lean Automated
Information
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'RAMA Appointment’ Application
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Google Cloud
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Google Cloud Platform Maps and Machine Learning APls G Suite Chrome and Android
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Supplier Segmentation
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Capacity Planning
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Man VS Machine Strategy

Machine > Man Low return & High cost
)

Man > Machine High return & High Risk
)

High return & Low cost

tMan = Machine t

Man one step more than tMachine ‘ Growth
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