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Agenda

» Why Automation and 14.0 benefit for Thailand?
» Industry 4.0 Revolution

» What is Industry 4.0 and Vision?

» Benefit of Industry 4.0

» Industry 4.0 framework

» Key technology support 14.0
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Why Automation and I4.0 in Thailand
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Asian Mfg. Cost : Close to Advanced Countries

BCG's index shows the manufacturing-cost competitiveness
of the top 25 export economies relative to the U.S.

2015 Edifion

Bl Laber [ Becwicay B Natral gas [] Other

Manuf acturing-cost index, 2015 (LS. = 100)
140 -

130
Tipped redalie 1o e
LLE

1oa
'Eﬁ-ﬂ
i1

120 -

115
o 107
100 -
940
8d
3 I-'r_'_'-l -'r"'_'T
=
L
[

17

1ar

m:«\:l-
sunvores || T
re. |\ AT -
o || :
Heiadands jﬁﬂ_ g
ssgur: |\ T -

o ! .,-!"
@ £ w3 g
4 |
a
5 g g

Dewreea: 113 5
U 4 . warighiod average

i >Strong Needs for Automation

11

LASy

Lean Automation ©2020 Fumio Kojima, All Rights Reserved. CONFIDENT4AL

System Integrators

/103




Issues of “MONOZUKURI" in Thailand (2) .
Working Age Population

(0/0) Source : Global economic trends 2010 (Japan Government Cabinet Office)
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acatech The term “Industry 4.0 is used for the industrial revolution fotal Smart Solutions for Your Success
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Definition of Industry4.0 —au
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Vision: Businesses will establish global networks

their systems and
in the shape of cyber-physical systems (CPS)

CPS capable of autonomously exchanging information, trigger actions and control each other independently.

Fundamental improvements to the manufacturing processes , engineering, material usage
and supply chain and life cycle management.

New approach to production already appear of Smart factory

Smart products are self identifiable, located at all times and know their own history, current status
and alternative routes to achieving their target state.

The embedded manufacturing systems are vertically networked with business processes within factories and enterprises

And Horizontally connected to dispersed value networks that can be managed in real time—from the moment an order
is placed right through to outbound logistics.

In addition require e engineering across the entire value chain
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The Key Characteristics of Industry 4.0 for process integration

Horizontal integration Vertical integration End-to-end digital integration

through value networks

and networked of engineering across
manufacturing systems the entire value chain

supplier supplier I Manufacturer ]S Customer Customer

.f_‘._,“lg “ - m' M — "I_e- M = Iu-’ ﬁ _,.'"'!

Materialfluss horizontal / vertikal

Informationsfluss hornzontal / vertikal

.. In Real - Time ...
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» Horizontal network connections
Communication is realized not only within one factory, but throughout the whole supply chain,

between the suppliers, manufacturers and service providers. The main purpose is to enhance
the efficiency of production and to utilize the resources in a more economical way.

* Vertical network connections

After processing the customer’s unique specifications for the product to be manufactured, the
production control system forward automated rules to the equipment. Essentially, the products
control their own manufacturing process, as they communicate with the equipment, devices
and other workpieces on the conditions of production.

——
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End-to-End engineering across the entire value chain

-Today- -Industrie 4.0 -
Extensive interfaces End-to-end system engineering
between IT support systems across the entire value chain

Tailor-made products. Customers virtually design the product themselves.

i Controlling in the Age of Intelligent Networks, International Performance Research Institute
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Connected Manufacturing
5 Scenarios of “Connectedness”

2

T’
Quality Operator

z 5 Scenarios:

1. Shop floor to Top floor
Intra company vertical
integration

e e
Service Provider

z 2. Machine to Machine
Autonomous machines

3. eCommerce Integration
Direct integration of online
configurators

4. Manufacturing Collaboration
- Visibility

~ — - Genealogy
- Quality
Manufacturing - Kanban / Direct replenishment
Company

5. Machine Cloud
- Predictive maintenance
- Predictive quality
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The idea of the Smart product is to extend the role of a product so that it becomes an active rather than passive
part of the system. Products have memory in which operational data and requirements are stored

so that the product itself requests the required resources of the production processes required for its completion.
The ultimate goal is the creation of self configuring processes in highly modular production systems

smart machine, machines become cyber-physical production systems. The traditional
production hierarchy is replaced by a decentralized self-organization enabled by CPS

machines are able to self-organize within the production network. Production lines are so flexible and
modular that even the smallest lot size can be produced under conditions of highly flexible mass production.

A CPS-based modular production line allows an easy plug-and-play integration or the replacement
of one production line with a new manufacturing unit, e.g., in the case of reconfiguration

The augmented operator targets the technological support of workers in the challenging environment.
Industry 4.0 is not gravitating toward worker-less production facilities. Human operators are

acknowledged as the most flexible parts of a production system, as they can adapt to challenging work
environments

——
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There are many ways for companies to use intelligent networking. The possibilities include:

Convertible factory: Future production lines can be built in modules and quickly assembled for

tasks. Productivity and efficiency will be improved; individualized products can be produced in
small quantities at affordable prices.

Customer-oriented solutions: Consumers and producers will move closer together. The customers
themselves can design products according to their wishes—for example, sneakers

designed and tailored to the customer’s unique foot shape.

Smart products that are already being delivered and in use can send data to the manufacturer.

By using these.data, the manufacturer can improve his or her products and offer the customer novel
services.
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Classification of Mfg. Sys. by Volume & Variatiqn
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Industry4.0 : 1 Piece production

Tomorrow

Decoupled, fully flexible and highly
integrated manufacturing systems

Workstation A Workstation T Workstation 0

A
= ==
Workstation X orkstation H

7

Workstation F Wnrksgtinn K

i ==

Today

Rigidly sequenced car manufacture
on & production line

Workstation 1 Workstation 2 Warkstation 3 Warkstation 4
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Sourze: Hewlett-Packard 2013
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Optimized logistics: Algorithms can calculate ideal delivery routes; machines independently
report when they need new material—smart networking enables an optimal flow of goods.

Use of data: Data on the production process and the condition of a product can be combined and
analyzed. Data analysis will provide guidance on how to make a product more efficiently

New business models and services. For example, lift manufacturers can offer their customers
“predictive maintenance”: elevators equipped with sensors that continuously send data about

their condition. Product wear can be detected and corrected before it leads to an elevator
system failure.
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SMART INDUSTRY READINESS INDEX

PROCESS TECHNOLOGY ORGANIZATION

Operations | Supply Chain | Freeuss Automation | Connectivity llntelligence Talent Readiness | Structure &
Lifecycle Management
v v v v v v v v
Shopfloor Workforce Inter- and Intra-
' h | || | | ookt
ollaboration
Vertical Horizontal P ral Mdl 13 15
5, B 1"
Leadership Strategy &
Facility Competency Governance
1. 2 3. 6. 9, 12. 14 16
Qrunre Sinnanam FW .
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Resource planning and technical ANTINLRUNTNEINNT WAZNATIANTZUAWNTEAR ANLHUNT
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executed in silos, based on informalor | ULLSI|O 1438077 lanwnzAia Tldafradunnsgiu
ad-hoc methods.

production processes are managed silol#3an1s uazafraduninsgn
and executed in silos, based on a set of
formally defined instructions.

Resource planning and technical o o w ”
production processes are managed siloldau uazinaTulag OT,IT
and executed in silos, by Operations

Technology (OT) and Information

Technology (IT) systems.

planning and technical production wanles 1T way OT vsasHuman

are formally

production processes 2 - ..
linked, with the exchange of data and wanles IT waz OT wuuAutomate wazldauazneandin
information across different functions

predominantly executed by equipment,
machinery and computer-based
systems.

OT and IT systems are integrated

fmundb-\d.mdlplmobﬂm imi i 1
. A et Optimize TnaAnalysis data f
reacting to data. from analysis of data.
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Repetitive production® and
support processes® are not
automated.

Repetitive production
processes are partially
automated, with significant
human intervention.
Repetitive support

processes are not
automated.

Repetitive production
processes are automated,
with minimal human
intervention. Repetitive
support processes are not
auviomated.

Repetitive production
processes are fully
automated, with no human
Itervention. Repetitve
support processes are
partially austomated, with
lirrited human imervention.

Production processes are executed by
humnans.

Production processes are executed
by humans with the assistance of

equipment, machinery and computer-
based systems.

Production &
Support ldnau

|
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Production & support
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OT & IT systems are not in
use.

OT & IT systems execute
pre-programmed tasks and
processes.

Computerized OT &IT
systems are able to identify
deviations.

Computerized OT & IT
systems are able to identify
deviations and diagnose
potential causes.

Computerized OT & IT
systems are able to
diagnose problems and
predict future states of
assets and systems.

Computerized OT & IT
systems are able to
diagnose problems,

predict future states and
autonomously execute
dedslmstondmm

No electronic or digital devices are
used.

Equipment, machinery and computer-
based systems are able to perform
tasks based on pre-programmed logic.

Equipment, machinery and computer-
based systems are able to notify
operators of deviations from predefined
parameters.

Equipment, machinery and computer-
based systems are able to notify
operators of deviations, and provide
information on the possible causes.

Equipment, machinery and computer-
based systems are able to predict and
notify operators of potential deviations,
and provide information on the possible

Equipment, machinery and computer-
based systems are able to predict and
diagnose potential deviations, and
independently execute decisions to
optimize performance and resource
efficiency.

Shopfloor

intelligence
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Intelligence processing
and analysis of that data
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Solutions
Additive .-
Manufacturing 0o

Augmented
Reality ‘66
Simulation a

Horizontal/

Vertical ==

Integration

Industrial A
L

Internet -

~~ Advanced Manufact. ('.!'-".1
® .

Cloud g

Cyber- ﬂ
security

Big Data and .
Analytics
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Advanced Manufacturing System

Automation benefits

® To increase productivity.
®* To improve quality.
® To reduce labor cost.

® To improve safety.
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Autonomous Robot
: — “ ]
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Augmented Reality (AR)
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Virtual Reality continuum Real world

Virtual Reality Mixed Reality Augmented Reality
(VR) (MR) (AR)

. Virtual objects . .
Immerses users in an . . Overlays digital
. . integrated into and .
imagined or . imagery onto the
. responsive to the
replicated world real world

real world

Source: https://www.deltapartnersqgroup.com/new-reality-
awaits-are-ar-and-vr-next-big-platforms
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EL
complete”

Source: Source: https://www.ptc.com/en/thingworx-blog/4-ways-
https://www.assemblymag.com/articles/9497 technology-can-improve-worker-safety
9-the-reality-of-augmented-reality
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Internet Of Things (10Ts)

Its a network of Physical Objects. that are able to
collect data with help of sensors and exchange
data each other with help of internet.
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