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History of industrial revolution
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& Future - Personalisation

The fifth industrial revolution, or Industry
& 5.0, will be focused on the co-operation
between man and machine, as human
intelligence works in harmony with cognitive
computing. By putting humans back into
industrial production with collaborative
robots, workers will be upskilled to provide
value-added tasks in production, leading to
mass customisation and personalisation for
customers

Highlights of Industry 5.0 compared to Industry 4.0

INDUSTRY 5.0

Focus on delivering customer
experience

INDUSTRY 4.0

Focus on connecting

machines o
Hyper customization
Responsive & Distributed
supply chain

Intelligent Supply Chain

Experience Activated
(Interactive) Products

Return of Manpower

to factories

FROST €& SULLIVAN

919890838910 : FROST & SULLIVAN

: Dr.-Ing. Keita Ono : Mahidol University
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(Manufacturing Data Science From Predictive to Prescriptive Analytics )

By

Chia-Yen Lee, Ph.D.

Department of Information Management National Taiwan University

Experience
@ Prof, Dept of Information Management, National Taiwan University
@ Director, Institute of Manufacturing Information and Systems, NCKU

@ AE, IEEE Transactions on Automation Science and Engineering (SCI)
Award

@ Outstanding Research Award, MOST (2022)
@ |EEE Senior Member (2021), Micron Teacher Award (2018)
@ Ta-You Wu Memorial Award of Distinguished Young Scholars, MOST (2017)

@ Best Practice Paper Award (First Prize), The 17th Asia Pacific Industrial Engineering
and Management Systems Conference (APIEMS) .(Dec. 2016)

Research Interest

@ Manufacturing Data Science, Intelligent Manufacturing Systems, Productivity and

Efficiency Analysis, Multi-Objective Optimization
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A Data Scientist
Masters (ideally) this
roadmap

5. Toxt Mining | NLP. .

Source: Swami Chandrasekaran
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Decision Prognostics
support health
system management

Processed

Jjis data

- dedunis@nuimwinisiideyassuuinldliinussleviunmstisannnudeitugldauiu
NANULAITRgUINTIER

& ° a % N v A ' o~ v a o ° &
- LUUﬂWiuqUWﬂUﬂWWQﬂWUUWNGQmGHaWNNWNWﬂﬂ?q 101JszaﬂluﬂﬂimmalﬂﬂﬂﬂiaiﬂﬁuUU%ﬂaaﬁwugﬂumaﬁ

8UU



Project LoRa loT Gas Flow Meter

1. 90la%n3/Project : LoRa loT gas flow meter
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CONCEPTUAL DESIGN PROCESS

AURUY

product structure

Information System Functional System Physical System




TECHNICAL PARAMETERS

12 safe shut-off functions.
Daily transmit meter data to server.

Remotely lock/unlock meter through software.

Wirelessly transmit and confirm the prepayment to meter.

Time-of-use pricing and / or dynamic pricing.

Shut-off valve when flow rate continuously beyond 1.2 Qmax and transmit data to server.
Shut-off or lock valve when non-usage of gas for 30 days and transmit data to server.

Temperature conversion optional.
Ladder pricing optional.

Shut-off valve when meter was influenced by magnetic interference and transmit data to server.

Lock valve when magnetic interference reached above 5 times and transmit data to server.

Model Gl.6 G2.5 G4
Norminal flow rate Qn(m3/h) 1.6 25 4
Maximum flow rate Qmax(m3/h) 25 4 6
Minimum flow rate Qmin(m3/h) 0.016 0.025 0.04
Starting flow rate Qst(dm3/h) 3 5 5
Overload flow rate Qr(m3/h) 3 4.8 12

Error of indication

Qmin<Q<0.1Qmax.,+2%
0.1Qmax<Q<Qmax+1.0%

Cyclic volume(dm3) 1.2
Maximum working pressure 0.5 bar
Pressure absorption(Pa) <200

Durability

run the meter at Qmax for 5000h

Working temperature range

-10°C~+40°C




FEATURES
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gas media
. natural gas A 130 mm
. town gas
.. B 206 mm
. methane gas
e 225 mm
soiiial D 163 mm
. steel E 69 mm
Weight 2kg




TECHNICAL PARAMETERS

12 safe shut-off functions.

Daily transmit meter data to server.

Remotely lock/unlock meter through software.

Wirelessly transmit and confirm the prepayment to meter.

Time-of-use pricing and / or dynamic pricing.

Shut-off valve when flow rate continuously beyond 1.2 Qmax and transmit data to server.
Shut-off or lock valve when non-usage of gas for 30 days and transmit data to server.
Temperature conversion optional.

Ladder pricing optional.

Shut-off valve when meter was influenced by magnetic interference and transmit data to server.
Lock valve when magnetic interference reached above 5 times and transmit data to server.

Model Gl.6 G2.5 G4
Norminal flow rate Qn(m3/h) 1.6 25 4
Maximum flow rate Qmax(m3/h) 25 4 6
Minimum flow rate Qmin(m3/h) 0.016 0.025 0.04
Starting flow rate Qst(dm3/h) 3 5 5
Overload flow rate Qr(m3/h) 3 4.8 T2
Error of indication Qmin<Q<0.1Qmax, 2%
0.1Qmax<Q<Qmax+1.0%
Cyclic volume(dm3) 1.2
Maximum working pressure 0.5 bar
Pressure absorption(Pa) <200
Durability run the meter at Qmax for 5000h
Working temperature range -10°C~+40°C
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ROBOT & AUTOMATION : 1juuu

VUSRI TIHNTE , HOBATOY | 1UND
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Burner controls

For gas, cil or dual-fuel forced droft
burners of medium to high capacity
For multistage or modulating bumers in
intermittent operation

With checked air damper control
Flame supervision
- with UV detectors QRA...
- and onization probe

Bumer control for oil burners or gas
burners conforming to EN 298: 2012
Suitable for use with air heoters (WLE)

Facebook : Wellbalanced Thai
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Ap

Training Course on Data Analysis for Smart Manufacturing

13-16 September 2022

Implementing Organizations: China Productivity Center (CPC) and APO Secretariat

Time (JT)

13:30-14:00

Agenda
Day 1: Tuesday, 13 September 2022

Registration/Zoom Connection

Speaker

CPC and APO Secretariat

14:00-14:10

Opening Session:

Welcome Remarks by CPC

Opening Remarks by APO Secretariat
Introduction of Resource Persons and Participants

Shirley Lin, Director, APO
Affairs Department, CPC

Ta-Te Yang, Program
Officer, APO Secretariat

14:10-14:15

Introduction and Training Objectives

Ta-Te Yang

14:15-15:15

Session 1: Data and Digital Transformation

This session will discuss why data are the core of digital
transformation and how data analysis can help improve
productivity. It will share examples of applying data
analytics to improve and reshape manufacturing; it will
also discuss how small businesses can benefit from using
data.

Dominic Vincent Ligot
Founder, Managing
Consultant, and Chief
Technology Officer
CirroLytix Research
Services, Philippines

15:15-15:30

Discussion: What are the preparations needed for
meaningful data analytics?

Dominic Vincent Ligot

15:30-15:40

Break

15:40-17:00

Session 2: Hands-on Exercise: Data Thinking: Identifying
and Solving Problems with Data

This session will discuss what data are and why data
analytics is a powerful tool for identifying problems and
improving productivity. It will also introduce data thinking
as a key step to using data in business operations.

Dr. Inez Zwetsloot
Assistant Professor
Department of Advanced
Design and Systems
Engineering

City University of Hong
Kong, Hong Kong

13:30-14:00

Registration/Zoom Connection

End of Day 1
Day 2: Wednesday, 14 September 2022

CPC and APO Secretariat

14:00-14:05

Introduction

Ta-Te Yang

14:05-15:05

Session 3: Al, Machine Learning, and Deep Learning
Applications in Semiconductor Fabrication

This session will discuss state-of-the-art technologies
related to data science and their applications in the
current semiconductor practice. It will explore the
advantages of these technologies and how they can
create insights and values for semiconductor fabrication.

Dr. Shu-Kai Fan
Professor

Department of Industrial
Engineering and
Management

National Taipei University
of Technology, ROC




(o

Apd
Time (JT) Agenda Speaker
; ¢ Discussion: What are the implications of using data in | Dr. Shu-Kai Fan
15:05-15:20 .
smart manufacturing?
15:20-15:30 Break
Session 4: Hands-on Exercise: Basic Data Collection and | Dr. Inez Zwetsloot
Processing
15:30-17:00

This session will consist of a hands-on exercise in
gathering information, identifying suitable data, and
preparing data for further analysis.

13:30-14:00

Registration/Zoom Connection

End of Day 2
Day 3: Thursday, 15 September 2022

CPC and APO Secretariat

14:00-14:05

Introduction

Ta-Te Yang

14:05-15:05

Session 5: Manufacturing Data Science

This session will show how data science methodologies
can be applied to manufacturing systems to improve
productivity. It will present a production and operational
framework with examples from industries to illustrate how
data science facilitates the optimization of operations and
resources as well as the upgrading of manufacturing.

Dr. Chia-Yen Lee
Professor

Department of Information
Management

National Taiwan University,
ROC

15:05-15:20

Discussion: What innovations in manufacturing could be
driven by using data?

Dr. Chia-Yen Lee

15:20-15:30

Break

15:30-17:00

Session 6: Hands-on Exercise: Data Visualization

This session will demonstrate the power of data
visualization and involve a hands-on exercise for making
charts and graphs. It will also focus on interpreting
visualizations correctly and using them for business
problem solving.

Dr. Inez Zwetsloot

End of Day 3
Day 4: Friday, 16 September 2022

13:30-14:00 Registration/Zoom Connection CPC and APO Secretariat
14:.00-14:05 Introduction Ta-Te Yang
Session 7: Hands-on Exercise: Applying Data Analytics | Dr. Inez Zwetsloot
for Business Strategy and Decision-making
14:.05-15:20 This session will provide a framework for data-driven
projects in business and hands-on exercises to initiate
such projects and evaluate their implications for business
operation and strategy formation.
15:20-15:30 Break
15:30-16:55 Session 8: Data Analysis for SMEs: Use Cases for | Dr. Te-Hsin Liang, Chief




Management and Manufacturing Analysis

This session will discuss how data analytics can be
applied throughout the management and operational
processes of SMEs. It will explore the reasons why SMEs
in general face difficulty in using data and how these
challenges can be addressed. Through use cases, this
session will demonstrate how SMEs can start using data
with open-source analytics platforms to conduct
fundamental analyses for manufacturing, such as
management overview, demand forecasting, cycle time
estimation, statistical process control, defect prediction,
automation operations analysis, and data governance.

Executive Officer, Advant

Analytics, ROC

16:55-17:00

Closing Session:
Vote of Thanks

Announcements by the APO Secretariat (Evaluation and
Certificates)

Selected Participants

Ta-Te Yang

End of the Program

*This training course will be conducted on the internet via Zoom. The meeting link and password are
given below. Please note that the videoconference link is provided exclusively to the participants selected
for this workshop and should not be shared.

Zoom Meeting: https://apo-tokyo-org.zoom.us/j/97950556773

Meeting ID:

Passcode:

979 5055 6773
364754

Time zones @13:30 in Tokyo, Japan (JT, UTC+9)

Bangladesh  -3:00 (UTC+6) Japan +0:00 (UTC+9) Philippines  -1:00 (UTC+8)
Cambodia ~ -2:00 (UTC+7) ROK +0:00 (UTC+9) Singapore  —1:00 (UTC+8)
ROC -1:00 (UTC+ 8) Lao PDR  -2:00 (UTC+7) SriLanka  -3:30 (UTC+5.30)
Fiji +3:00 (UTC+12) Malaysia ~ -1:00 (UTC+8) Thailand -2:00 (UTC+7)
India -3:30 (UTC+5.30) | Mongolia ~ —1:00 (UTC+8) Turkiye -6:00 (UTC+3)
Indonesia -2:00 (UTC+7) Nepal -3:15 (UTC+5.45) Vietnam -2:00 (UTC+7)
IR. Iran —4:30 (UTC+4.30) | Pakistan ~ —4:00 (UTC+5)




